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BBEAEHME

B cratbAx cBopHuka pasHocTOpoHHe ofcyxaaeTcA npobnema TUNWM3auuu
06CTaHOBOK OCAAKOHAKOMNEHUA U MYTU BbIABNEHWA MX 3BOAKOUMM B MCTOpPUK
3emnu. [IpuBOARTCA HOBble AaHHble 06 M3MeHeHuu obBCTaHOBOK KapboHaTo-
HaKOoMneHuA, Kopoobpa3oBaHWA, KAPCTa, ranoreHesa, rnayKoHUTO- U docdarto-
06pa3oBaHWA, TEPPUreHHOro OCAaAKOHAKOMMEHWA Ha MPOTAMEHUW Bonblumx
OTPE3KOE BPEMEHU MeONOrMYecKol MCTOPUU WX Pa3BUTKA.

PaccmaTpuBatoTcA ocobeHHOCTW nuTonoro-hauMansHOro aHanu3a Me3030i-
CKWMX W KalHO30WCKWX OTMOKEHWIA OKeaHa, Ha OCHOBaHWUM KOTOpPOro Ha Tep-
pUTOPUA COBPEMEHHOTO OKeaHa yAanock BbIABUTE TUNUYHO OKeaHWyecKue
W HeokeaHwueckune oBpasoBaHuA. IJTanel ayTUreHHoro muHepanoo6pazoBaHwuA
YCTaHOBAEHbI KaK NO accouvauuu MWUHEepanoB B OC3JOYHOM uYexfe, Tak W No
ocoBeHHOCTAM U3MeHeHUA Ba3anbTos.

C nosvuuiA cMCTeMHOro aHanvsa NpeanaraeTcA pasnuuath 3Tansl U 06CTaHOB-
KW nopopnoo6paszoBaHWA, NUTOTUMBLI M dauuK No onpegeneHHbIM NpU3HaKam.
OB6cTOATENBHO 0XapaKTepU30BaHb! OTAENbHbLIE TUMbI MOPCKUX M KOHTUHEHTaNb-
HbiX 06CTaHOBOK, reHeTUYECKME TUMbI OTNOXKEHWA KU dauun, 0COBEHHOCTU TUNOB
nuToreHesa, NPUHUWNGI MX KnacCUUKaUWKM U XapaKTepHblie ANA HEKOTOPbIX
M3 HUX OBCTaHOBKWM ceaMMeHTauuu. [1POCNEKEHO OTPaKeHMe ManeoKnMmarTu-
YECKMX YCNOBWIA B COCTaBe W CTPOEHWU OCAA0YHbLIX OTMOXKEHUA M MPUBEAEHbI
HOBble AaHHBIE NO KNMMATUYECKUM WHANKATOPAM.

PaccmMoTpeHbl 3aKOHOMEPHOCTW  TEPPUreHHOro OCaaKOHAKOMMEHWA Ha
pasHbiX OTPE3Kax recnornyYeckKoW UCTOPUU, Ha OCHOBAHUW Yero cAenaHbl BbIBO-
Akl O cneunduKke TEKTOHWMYECKOTO PEXUMA, KNUMaTUYECKUX YCNOBUIA U xapaKk-
Tepa NpPoUeccoB BbiBETPUBAHWA B APEBHUE MEONOTrMYeCKMe 3NoXu.

PRo craTtedi nNOCBAWEH HOBbIM A2HHBIM N0 WHAWKATOPHLIM MNPU3HaKam
ayTUreHHbIX MWHEpPanoB W OTAENbHbIX 3MEMEHTOB, HAa OCHOBAaHWM KOTOPbIX

nonyveHsl HOBbIE XapaKTepucTuKy napameTpoB 0OCTAaHOBOK OcCaaKOHaKon-
JIeHUA,

P33HOCTODOHHOCTb 3aTPOHYTbLIX Npobnem W Hamevaemble HOBbIE NYTU MX

peweHuRn GVJJ.YT MHTEpeCHbl cneuwanucTam, WU3yvyarwowmm O0Cafo4YHble OTNO-
YKEHUA,
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AN [TUCULIbIH
FMOBANbHLIE NOACA NABUHHOA CEAMMEHTALWWU

WccnepoBaHuA nocnegHvx NeT NOKasbiBawT, 4TO OCAA0YHLIW MaTepuan
PacnpenenAeTCA Ha AHe BOAOEMOB KpaiiHe HEePaBHOMEPHO. B nenaruueckux
0BnacTAX OKeaHoB, 3aHMMaOWMX BONbLUYIO YacTb nosepxHoctu emmu (55%),
Ha rnybuHax Gonee 3 KM Hakannueaerca Bcero okono 7—8% orT cToka ocafou-
HOro Beuwiecrsa ¢ cyww [[TucuusiH, 19776, 1978]. CpaBHuTensHo Hebonbuive
KOMWYEecTBa OCaflOMHOrO mMaTepuana ocafAalwTCA, Kak nokasano 6ypeHue, v
Ha wenbthax, 1 B BEPXHEW YacTW CKNoHa. Hanvuo aedMuuT OCafOMHOro Ma-
Tepwana Ha Luenhd;\e W B nenarunanu, KOTOprﬁ KONMYeCTBEHHO YCTaHaBnUBaeTcAh
npv U3yyeHU B3BECWH, CKOPOCTEN COBPEMEHHOM W YeTBEPTUYHON ceanMMeHTaumnu,
abcoNTHBIX MACC, MOLLLHOCTEM 0C3J0YHOr0 NOKPOBA.

BmecTe ¢ Tem BbIARBNAWTCA obnactu, Kak MpaBuMno, OrpaHW4EeHHOW Mpo-
TAMXEHHOCTW, C MUCKNHUYUTENbHO BbICOKWMW CKOPOCTAMW OC3aaKOHaKonneHuA.
anMEHaTEHbHO, YTO WIMEHHO Ha 3tux Hebonbwux no nnowaan ydvactkax,
CKNaabIBaWKMXCA B rNobansHeiX MacwTabax B NOAca, HaKaNNMBaeTCA rNaBHaA
4acTbh OCaAOYHOIO BeWlecTea nNNaHeTbl w ceﬁuac, W B reofilorM4ecKom MNpoLwnom,
BoiABnenne 3tux obnacred u uayueHue ux 3BONKOUMM NPeACTaBNAIOT BONbLLIOH
WUHTEpEC.

BTOprM BaXKHbiM OBCTOATENLCTBOM ABMAETCA TO, MTO Npn NocTengHHoOM
YyBENUYEHMN CKOPOCTEW ceaMMEeHTalMW CBOWCTBa OCaAO4HbIX oBpasoBaHWi
MEHAKTCA, NpU4YeM Npu ocaakoo6pazoBaHWK B 0DNAcTAX MaKcMManbHbIX CKO-
pPOCTeid OHU MEHRIOTCA CKayKooBPazHG.

NaguHHaA ceaumeHTaumMAa™ (Npouecc oyeHb BLICTPOTO, NABMHHOMO HAKOMNNEHUA
0Cafo4YHOroc marepuana Ha gHe soaoema, KOTOprFI npuBOAUT K BOSHUMKHOBEHUK)
HOBbIX CBOUCTB 0CajgodHoro MaTepHana] 0b6bIYHO MMEeT BarKHOe TEKTOHWYECKOEe
cneacreMe — WKM30CTaTUyeckKoe nporuﬁaume KOopbl nog BAWMAHWEM OrFpPOMHbLIX
HarpysoK ¢ BO3HWUKHOBEHWEM NWH3006pasHbLIX 0O6Pa3oBaHWA ¢ AenoUeHTpoMm,
OTBEYalLWMMm rnaBHoW 0BNacTU OCaXAeHUA BELLECTBa.

OcobeHHo 4eTKO 06MacTu NaBUMHHOW CeAMMEHTaUWW BLIABNAKTCA ANA Tep-
pPUreHHOro martepuana. 370 NpexAe Bcero YCThA peK (AenbTbl 4 acTyapuu),
a Taxxe 06nacTu y ocHOBaHWA MaTEPUKOBOIO CKNOHA. J1aBuHHaAA ceagMeHTaumA
“MeeT MecTO, HO He COXpPaHAETCA ANA MCTopuM B rnyboKoBOAHLIX xenobax Ha
rpaHuLLEe KOHTUHEHTANbHOW U OKEaHCKOoW yacTel nnuT. Ha cylue 3To MeXropHble
BnaavHsl, pudTel. BuoreHHan naBvHHAA ceAuMeEHTAUMA WMeeT MecTo B ansen-
NUHrax, a TaKXe Ha KopannoselX nocTpoikax. [nA xemoreHHoi Hambonee
noKasaTenbHeIMW ABNAIOTCA nNaBWHHbLie obOpaszoBaHuA Tuna spanopwutos. He-
CMOTPA Ha reHeTU4YecKoe pasnuuue, ux o6LeAUHAET TO, 4TO 3TO CEAMMEHTAUMA
CO CBepXBbICOKMMW CKOPOCTAMMW, a 3TO0 NpUMBOAWUT K NOARBMAEHWUKD 0cobbix
CBOWCTB 06pa3oBaHnii U K NpornbBaHMIo 38MHOI KOPbl; B KOHEYHOM CHYETE Npu
ANUTENBHOM Pa3BUTUK Npouecca — K HaKONNeHW0 KPYNHbIX OCaA04YHbIX Ten.

[AnA nasuHHOW cefMMEHTAUMW TUMNUYHA PaspPbIBHOCTL B NMPOCTPaHCTBE WM BO
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P u c. 1. CoepemenHble 06MacTi NaBUHHON CEAMMEHTAaUNM — OCaADHMHONOPDAHKIe Baccei bl
Mercukanckoro sanvsa, Kapta mowHocTu oTnamenui nnedctouena (8 m) (no: [Stuart,
Caughey, 1977]). CxopocTs 38yKka npunaTa 2300 m/c. Ha kapTe Tarxe npoBeneHa uiobata
200 m, nokassisBadwan Kpai wensda

7 ~ TOyxkKM ONpeaeneHMii MOLLHOCTA CEACMUYECKUMU METOAaMM; 2 — TOYKW CTaHuun
rny6okosaaHoro Gypeuna. OcapounonopoaHsie Gaccedssl: | — Muccuennu, |1 — Bepa-
kpyc, Il — Kamneue

BPEMEHW. Paspuauocn B NPOCTpaHcTBe onpegenAeTchA TeM, 4TO MaKCUManbHLIE
CKOpOCTH (VI MOLLI,HDCTM} BO3HMKAKT TONbKO HA NOKaNbHbIX Y4aCTKaxX KOHeu-
HOTro BOAOEMA CTOKA, rAe XOTA Obl HEKOTOPOE BReMA, NOAABPKWBATCA BbICO-
KWe CKOPOoCTU ceaumeHTaumu (puc. 1—3) . ITH Yy4aCTKKU Pa3fenATCA MecTamm ¢
bonee pacnpocTpaHeHHLIMA BbICOKUMMK, CPEAHUMU K MATbIMA CKOPOCTAMU Ha-
KonneHna. Takum OSDaSOM, noa ,EI,BIFICTBIAGM NaBUHHOMK ceaumMeHTaumMv BO3HWKawT
OCaf04HONOPOAHLIE BAacCerHbl — "aBTOHOMHbIE CAMOPa3BUBAOLIMECA UENOCTHbIE
CUCTEMDBI, XApaKTEpU3YHILWLMECH B3alMOCBA3LIC BCEX WX 3INEeMEHTOB, npexae
BCEr0 NOPOSA WM HACKILLAOUWKWX MX BOA W ABNAKLWMWECA POAWUHOK HedTU U OCHOB-
HOW MacChl YrnesoaopoaHsix razoe’” [Baccoeeuy v ap., 1972, c. 24].

Ana ocagovyHoNoOpoAaHsLIx BacceMHOB TUNWYHA NPeXAe BCero MX aBTOHOM-
HOCTL — 3TO OTAenbHbie GaccedHb) B KOHEYHOM BOJOEME CTOKAa C BbICOKUMM
CKOPOCTAMM CeavMeHTalWK, pa3suBalOWLMECA CaMOCTOATEeNbHO, 06LIYHO C
oyYyeHb €Naboi CBA3LI MeXxay coBol ¥ ¢ KOHEeYHbIM BOAOEMOM CTOKA B LenoMm,
Takum 06pa3oM, B KOHEYHOM BOJOEME CTOKA BO3HUKAET 0BObIYHO HECKONLKO
noKanbHeIX obnacreid NAaBWMHHOW CEAMMEHTaUUWU, KOTOPbIE NPU ANUTENBHOM
Pa3BUTUU (hOPMUPYIOTCH B 0CAL0YHONOPOAHbIE BacceiHbl.

PHSDbEBHDCTb B MNPOCTPAHCTBE, BbIPaXawWARCA B CcO3AdaHWUKM pa3fenbHblX
dBTOHOMHBLIX OCAfOMHONOPOAHbLIX 6GAacCEMHOB, AOMNONHAETCA BJIOPOW OCOGEH-
HOCTLHO — Ppa3pbLIBHOCTBKD nMpouecca naBMHHOI‘P" cegMMmeHTauin BoO BpemeHW.
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P wc 2. Apeerue 06Nactv naBuHHOW CEAMMEHTAULMW — OCaA0YHONOPOAHbIe HaccedHel 3a-
nagHoro nobeperkbA MekcuKaHCKOro 3anuea, BO3HWKWWE npu Gonee BbICOKOM YpoBHE
okeaHa (no: [Edwards, 1981])

Mo4Tu HMKOrga CBEpPXBLICOKWE CKOPOCTM CeAMMEHTAUMU He MOryT Bblgep-
MWBaTbCA AnuTenbHo, [inA nojayn ocagoyHOro marepuana NpPakTUYECKW U3
BCEX NPUPOAHBIX UCTOYHUKOB TUNWYHLI NPEPbLIBUCTOCTL — CE30HHOCTD, @ TAKXKe
KoneBanua ¢ Gonee gnuTenbHOW M Gonee KOPOTKOW NepUOAUYHOCTLI. (Mpepsi-
BMCTOCTbL, CE30HHOCTL B NOAAYE OCAAOYHOr0 BewecTBa NPUBOART K Mpepsbl-
BMCTOCTWM B CTPOEHWKM OCafi0uYHLIX 06pPazoBaHWi, K BO3HUKHOBEHUIO UMKIUY-
HOCTW, 4TO O4EHb TUMWUYHO, B YAaCTHOCTW, ANA AensT, 0B6pa3oBaHuin Tuna nuwa wu
APYrux 6bICTPO HAKANNUBAKLIMXCA OCAA0HHbIX OTNOXKEHUNA, )

BbicoKaa CKOPOCThL CEAMMEHTALUM NPUBOAUT U K WMHOMY, OYEHb BAKHOMY
CNeJCTBMIO: BLICOKOH OBBOAHEHHOCTM 0CafKa, pe3yneTaTOM Yero ABnAeTcA
ero NOABUXKHOCTb, TEKYYECTb, CNOCOBHOCTL K rOPU30HTaNbHOMY NepemMeLLeHUIo,
KOTOpoe B LEenomM BecbMa TUMNUYHO ANA NaBUHHOW ceAumMeHnTaumu. 3710 tukck-
PYETCA B OTNOMEHMAX NO CNEUMdMYECKUM TeKcTypam u CTpykTypam. B
06BOAHEHHbIX OTNOXKEHWAX MUTDUPYIOT U pasaenAloTcA HedTb M raa.

MMpy BLICOKMX CKOPOCTAX OCAAKOHAaKOMNMEHWA MPOUCXOAUT 3aXOpPOHEeHue
OPraluyeckoro BellecTBa W rMaBHaA 4YacTe ero nNpeobpa3’osBaHWi UMeeT MecTo
HE B BepPXHeM CMOe AOHHbIX OCAAKOB, Kak B MeANEHHO HaKannuBawiluWxcA
OTNOXeHUAX (B OKeaHCKKX OCagKax 4acTUlbl OPraHM4YecKoro sellecTBa
KOHTaKTUPYIOT C BOAOW COTHMA W TbLICAYM NET, 4TO NPUBOAUT K Nonromy pas-
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P v c. 3. Paspes 4epea pensToByio cuctemy Poauta (ee nonoxenue cm. Wa puc. 2) . Crpatu-
rpagmueckue NOAPAIABNEHMA MECTHOM wWKankl nposuuunn [and-Kocr. Dopmauma Yun-
KOKC COOTBETCTBYET HUXKHemy 3oueHy (no: [Edwards, 1981])

1 — ckBaxuHel Bypenna; 2 — paznomsl; 3 — hopmaumna YUNKOKC

PYLUEHUIO NOABWXKHOW OpraHWKuK), a B TOMLe OTNOXeHur, W obBbiYHo oBnactu
NaBWHHON cefMMeHTaUuK oBoraueHsl OpraHMYecKUmM BELLECTBOM, OPraHuMyecKu-
MU OCTaTKamu.

¥YXe 0TMeNanock, YTo NpU BO3HUKHOBEHUMW YCTOWYMBLIX oBnacteld naBUHHON
CEAUMEHTAUNK BO3ZHWKAKT TaKWe KONOCCanbHble HArpysxKu Ha MOBEPXHOCTS,
YTO MNpPOMCXOAMT M30CTaTU4ecKoe nporubaHMe Kopbl € BO3HWUKHOBEHUEM
cBoeobpasHbIX CTPYKTypHbiX 0BpazoBaHuid nporubaHuA uvawie BCero B cgopme
nMH3  (Nnocko-cthepudeckux W Hecthepuueckux) . [lenoueHTp 0OcagouHOro
oBpazoBaHuA 0BLIYHO COBNaAAET NPOCTPAHCTBEHHO C MaKCUMManbHOM TONLWMHOM
nvH3el, a nporubaHve (cTtpena nporubBa) o06bLIYHO KOMWYECTBEHHO TOYHO
COOTBETCTBYET Harpy3ke, BOZHUKAIOLLEA NPU CeAMMEHTAUMKN, YTO A0Ka3bIBaeTCA
reotr3vKoi. 3To NporuBaHre MoXKeT NPOrHO3MPOBaTLCA.

Cama BO3MOXXHOCThL aBTOHOMHOIMO Pa3BUTUA € (DOPMWPOBAHWEM KPYMHBLIX
0CaA04HbIX Ten ONpeaenAeTCA W30CTAaTMYECKON KOMMeHcauuen obnacrer nasuH-
HOW ceparmMeHTauuu. Ecnum Bel 3T0ro He BLINO, @ OCAAOYHLIA MaTepuan NaccuBHO
3anonHAn Bel obBnactu TEKTOHWYECKOrO OMYCKaHWA, TO 0CaA0YHOMOPOAHbLIE
GacceiHbl No cBOed thopme OTBevanu Bbl 3TUM NEPBUYHLIM TEKTOHUYECKUM
ONyCKaHWAM, He UMenu Bbl hopMbl, BNU3KOR K NMH3OBUAHON, C NNOCKON BEpPX-
HEel MOBEPXHOCTBIO (NNOCKO-BbiNyKNaa nuH3a). Makcumym B HakonneHww
0CafloyHOro mavepuana (genoueHTp) 3toro obpasoBaHUA He AOMkeH Gbin Gbi
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coBnagaTh & MakCUMyMOM Mpornbanua, a camoe rhasHoe — He umeno b1 mecra
CTONb NONHOE COOTBETCTBWME Harpy30K, BO3IHUKAWLWKMX NOA AeHCTBUEM OCaAKOB,
c BenuuyuHoOW nporuba. 3170 AOKA3LIBAGTCA HE TONLKO reoduanyecKUMm AaHHbI-
MW, HO W MOYTK FOPWU3OHTANbHLIM MOMNOXEHWEM BEpPXHE 4YacTU NWH3BI NpKY
CKOPOCTAX CeAMMEHTAaLlUM, MEHAILWMXCA B COTHW U ThLICAYA pa3s B ee Npeaenax.
B 3atom cmeicne nporuBaHve KOpbl CXOAHO C NporubaHuem TOHKOR pe3nHOoBOH
nNeHKW, ecnu Ha OTAenbHbie €8 Y4Y4acTKWM HacLiNaTe MECOK Unu Nomeulatsb
TOYEYHbIE HAarPY3KWn.

B COOTBETCTBMM C 3aKOHaMW WM30CTa3MM KOMNEHCAUWA BO3HUKaeT Mpu
AOCTATOYHO  3HAYUTENbHLIX Pa3MEpPax Harpysku -— AWamMeTp OKPYXHOCTH
0CafioyHoro Tena nomkeH ObiTh He meHbwe 100 kKM (4awe HeCKOMbLKO COTEH),
ocafioyHbie 0B6pPa3oBaHUA MEHbWWX Pa3MepoB aBTOHOMHO He KOMMNEeHCUPYHKTCA
“nyu Komnexncaumn 6biBaeT HeNONHOW. TakumM 0Bpa3om, BOIHUKAT W COXpPaHA-
HOTCA B FEONOMMYECKOM NPOLWAOM A0CTATOYHO KpYNHble 0Cafo4HbIe Tena.

MporvbaHve 3emHOW KOPbl B 06BNacTy NaBMHHOW ceAMMEHTAauUWW Nog Oen-
CTBMEM OFpPOMHBIX MacC OC3AO4YHOro  BeulecTBa MNPUBOAWT K  pOCTY
TEMMEPATYPbl C OAHOBPEMEHHLIM POCTOM AaBNEHMA, T.e. K W3MEHEBHUIO TEPMO-
BapuyecKnx yCNoBMIA OC3AONHOM ToNwk., 3T MAMEHEHWA KacaloTCA npexae
BCErO opraHvueckoro BeuwlecTBa. [py AaocTvikeHun Temnepatyp ot 60 go
200°C u rny6uH Gonee 1,5—2 Km NPOMCXOOWMT TEPMOKATanW3, B OCAAOYHON
Tonwe HaudHaeTcA Hediteobpa3zoBaduvie, a 3aTem raszoobBpasosaHuwe [Baccoeswu
w ap., 1970, 1972, 1974, Coxkonos, 1980]. Takum o6pa3om, nasBuHHan ce-
BAMEHTAUMA NPUBOAKUT K BOZHMKHOBEHWIO MECTOPOXKAEHWH, NPUYEM NPOAYKTHB-
HbIM OKa3biBAaETCA He BeCcb KOHEYHLIW BOJOEM CTOKE, 8 TONLKO 0CAN0YHOMNOPO.-
Hble BaccerHbl. B pAfe MeCcT NaBWHHAA CEAUMEHTaLMA NPUBOAUT K 0BpasosaHmnio
MECTOPOXAEHWA KameHHOro yrnAa, hochopuToB U ApPYrvux NOMEe3HsIX WCKOMa-
embiX. OTCr0Aa NOHATHO NPaKTUYECKOE 3HAYEHWE YUYEHWUA O NABUHHOW CeAMMEHTa-
U1K 1M IBONIOLMM 3TOMO NpoLecca BO BPEMEHU.

Kak nopyepkusaetr B.A. Cokonos, [1980], mexay obpasosarHuem HedTv u
rasa u Npoueccamy KarareHesa OC3AOYHbIX NOPOA CYLLeCTBYET NpuMYMHHO-cnea-
CTBEHHaA CBA3b. JTa 3aBMCMMOCTb HalNa BblpaxeHwe B ABYX hyHOAMeHTane-
HbIX MpUHUMNAX, CHOPMYNUPOBAHHLIX OTEYECTBEHHLIMU WCCNEAOBATENAMM:
1) HeTera3oHOCHOCTL €BA3aHAa ¢ 0BNAcTAMU ANUTENBHOTO W YCTOWYMBOrO
0CafikOHAKONNEeHWA, T.e. C OCanouHeIMu BaccenHamu [Bpopa, 1947]; 2) Hedrs
M raz ecTb pe3ynbTaT NPOrPecCUBHONO OCAAKOHAKONMNEHWA ¢ BONbWWUMKM CKO-
POCTAMUW W BO3ZHUWKHOBEHWEM MOLLHLIX OCAA04YHBLIX TEM U KaK CNeacTBWE aTOM0 —
3HepruyHoro TepmobapuyeckKoro BO3AEWCTBMA HA OPraHUMyeckoe BewecTBO
nopoa ¢ NpespaweHnem ero B HedTh M ras [Baccoeswy, 1967) . Takum obpaizom,
npuMHuMn BaccoeBuua NONHOCTLI CBA3aH C 06NaCcTAMU NaBUHHOW CEAVMEHTAUMM,

He meHee 4eTKO 33BMCMMOCTbL HAKONMNEHWA OPraHM4ecKOro Bewecrtsa oT
CKOPOCTW ceAunmeHTauuu chopmynuposana W.U. Hecteposbim [HectepoB u
ap., 1977] : yem Bonsle oBbemM HAKANNUBAOLWMXCA B eAMHWLY BPEMEHW 0CAA0Y-
HbiX  OTAOKeWuit {(T.e. vem 6Bonbwe CKOPOCTbL CRAMMEHTaUWMM), Tem Bblle
HedhTera3oHocHocTs BacceHa. CoBEPWEHHO NMPaBWNbHO NOAYEPKUBABTCA TaKKe
HeOBX0AMMOCTL  KPYMHLIX W ANWTeNbHbIX HAaKONAEHWA, 4TO oOnNpeaenAer
BO3MOXHOCTb WNM HEBO3MOMXKHOCTb MW30CTaTW4ecKWx nporubanuu, a cnepo-
BaTeNbLHO, ¥ NOCNEAYIOUWMX NPEBPaLLEHUA OPraHKK B HedTk U ras,

MayueHne nNaBUHHON CEAUMMEHTAUMM HA KONWYECTBEHHOM YPOBHE CTano
BO3MOXHbIM TOMLKO B nochegHue AecATunetva 6naronaps BHEAPEHWK HOBbLIX
METOAOB MWM3y4YeHWA B3BECWM, CKOPOCTEM ceaMMEeHTaumn W abCoMmwTHbIX Macc,
MOLLHOCTW 0Caf0O4HOW TONWM (reocunsnka u BypeHue), U3MKO-XMMUYECKUX
noxKasartenen.

HyxHO CKa3aTe, 0AHAKO, 4TO M [0 BHEAPEHUA 3TUX COBPEMEHHLIX METOA0B
4acTO WMHTYUTUMBHO, HO TEM HE MeHee BepHO BbiNW YCTaHOBMNEHbl rnaBHbie
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06nNacTM cKONNEeHWA 0CaaO4HOTO BewecTBa BNM3 yCTbeB PeK, HA rpaHuue pexa-
mope. Tak, A.M. Bunorpaaos [1967] cumran, 4To B yCTbAX peK u No Nepvtepun
okeaHa ocaxpaetcA owkono 80% TBepaoro crtoka, a B nenaruans NpoHWKaer
Tonbko okono 20%. ""bonee 94% obuwiero exeroAHOro Beca mMarepudana, CHOCK-
MOr0 peKamu B MOpe, YOEPKWUBAEETCR H3 KOHTUHeHTanbHoW nnatdopme u
ee cknoHax” [Monpepsapt, 1957, ¢. 138]. K cx0QHOMY BbIBOAY NPUXOAMNU W
uccnegoBateny aenst: obuiee KONWYECTBO 0CAAOYHOrO BEWECTBA, OCAMAAN-
WErocA B YCTBAX PEK W, Takum 0BPasom, He NPOHWKAOWEro B KOHEe4HbIe
BOAOEMb! CTOKA, ouenusanocs B 40-50% [Camoinnos, 1952; v ap.] . Otmedanoce
TaKxe, 4To HONbWOe KONWUYECTBO DCAACYHOMO BEUWECTBA CKaNNWBAeTCA Y OCHOBA-
HWA MaTEPUKOBOrQ CKNOHA.

C apyro# cropoHel, mHorue uccneposatenn Bo rnaee ¢ H.M. CrpaxoBeim
[1963, 1976a] cuuMTanu BO3IMOXHbIM NPOWM3BOAMTL BanaMCHbIE reoXMMUYECKUe
NOACYETh!, ONEPUPYR MOAYNEM AKKYMYNMAUWM — YACTHLIM OT [ENEHWA PeYyHoro
CTOKAa Ha NNouwiaab OKeaHa h nake oTHOweHuem B/L (B — nnowaas Bopocbopa,
L — nnowaab KoHeYHoro Bopoema croka) . MNpu 3TOM UrHOPUPOBANCA TOT YKe
[aBHO YCTAHOBNEHHbIN haKT, 4TO rnaBHaA 4acTb PEYHOrO CTOKA B MOPA U OKea-
Hbl HE MPOHUKAERT, @ CagUTCA B YCTbEBbIX YacCTAX peK, T.e. B 0BNactM KOHTU-
HEHTanbHOrQ CEAMMEHTOTEHE33 WNM CegrMMeHTOreHesa nepexoaHoro tuna. Ee
OTHECEHME K Menarnanu COBeplIeHHO MPOU3BONLHO, YTO U NPUBENO K BO3HUK-
HOBEHWID BOMPOCa: Kyna AEBAaeTCA rMaBHaA 4acTb OCafA04HOrO MaTepuana; B
4acTHOCTU, 3TO oTMevanock aAnA TuxookeaHckoro npoduna [Crpaxos, 1977,
1978]. [Qeno mowno Ao TOro, 470 ObiNKM COYTEHL| HEBEPHLIMW W AAOLIKMMU
3aHMXKEHHbIe PEe3yNsTatsl BCe KOMWYECTBEHHLIE METOAb! OMpefeneHWA CKOpo-
cTen (BbuocTpaTurpatua, mMarHUTOrpacva, MeToasl onpeaeneHus abconoTHOro
BO3PacTa, KUCNOPOAHbLIA U APYTUe HesaBucuMble meToabl) [CTtpaxos, 1978].

Bonpoc 06 06nacTAx NaBUHHOW CEAMMEHTAUMK KM TECHO C HWUM CBA3aHHbIA
BOMPOC O NPUMEHUMOCTU KONUYECTBEHHLIX METOA0B B NUTONOrUmM npuobpeTtaoT
ceidac, Takum obpasom, ocoboe 3HaYeHWe ANA PalBUTUA TEOPWUWM OCAL0YHOTO
npouecca.

DBEOUUWUT OCAOOYHOIO MATEPHUANA B MOPAX U OKEAHAX

CoBpemeHHblE METOAbl KONUHYECTBEHHOMO WM3y4eHUA pacnpefeneHrn OCanoy-
HOTO BellecTBa (KOHUEHTPauuA B3BECW U CKOPOCTW 8 OCAaXAEHWHR, CKOPOCTH
ceiMMeHTaunMM M abconTHele Maccbl, MOULHOCTH OT/ENbHbIX CNOEB W OCAA0Y-
HOM TONWMK MOpeiR ¥ OKeaHos B Uenom) y6exaawT Hac B TOM, YTO MWWk
HE3HAYUTEeNbHAA 4aCTh OCAA0YHOrO MaTepuana NpoHWKaeT 3a npenensi Npubpesx-
HOW 30HbI.

[Jonroe BpemA CuYUTanockL, YTO rNaBHbIE MaCChi OCaA04YHOrO BEWECTBa
0CaXAaTCA Ha wenbhax. OgHaKo [AaHHble BypeHwuA, reodUsniKy, U3yYeHuR
CKOPOCTEIr cefgnumeHTauny U pacnpeaeneHnA B3BeECW NOKa3elBalT, 4TO YCNOBKUA
wensta U MaTepuKoBoro cknoHa B obuwem HeBNaronpuATHLI ANA HAKONNEHUA
0CafAOYHOrO maTepuana. [NagHaA 4acTh ero caguTcA WNK 40 nonagaqHnAa 8
obnacte wensa (ycTeeBble obnact¥ pex), WNM NpPOXoauT uYepes wWwensd
TPaH3IUTOM M OCaXKAABTCA Y OCHOBAHMA MaTepuKOBLIX CKNOHOB, Ha wenbde
WHPOKo pazsnTel o6nactu, rge 0cajoMHOEe BELWECTBO He OTnaranocs w Aaxe
PasMbLIBanOCh C BbIXOAOM Ha MOBEPXHOCTb AHA PENUMKTOBbLIX OCAAKOB — B
cpeaHem oHu 3aHumarnT H50—70% ot nosepxHocTu wenegpos MupoBoro oxkeaa,
T.e. YCNOBWA PaimbiBa, a HC OTNOXEHWA UMMEKT 3aece Npeobnaparouwee pac-
NpOCTpaHeHue,

TonskKo B Tex cfy4YaAx, KOraa c BHEWHeW CTOPOHbL! Wwenbd OKaspiBaeTca
OrpakaeHHLIM  NPUPOAHLIM - Bapbepom  (GapbepHbid  pud), TeKTOHWYECKOE
NoOAHATUE AHa), npoucxonuT obpasoBaHue aBToHOMMoro BacceitHa ¢ Hakonne-

9



HUEM MOLWHBIX Tonw. Bes aToro 6naronpuATHOro coveTaHWA YCnoBWUW rnasHas
4aCTb B3BEWEHHOro 0CaA0YHOro Mmatepuana ''npockakuBaet’' uyepe3 wensd
[Mucnusin, 1966, 1974]. MNapoaMHamuyeckue ycnoBUA Ha Hem HeBnaronpuaT-
Hbl ANA OCa)KAeHNA, B OCOBEHHOCTHU Ha Wenbde, HAXOAALLEMCA B 30HaX BICOKOW
JHEPrUM OKeaHa (yMepeHHble 30HbI C BbICOKOW 4acTOTOW WTOPMOB, 3bI6M,
CUMbHbLIMMW TEYEHUAMM, @ TaKXKe 0BNacTu NPUNMBHO-OTNUBHLIX TEYeHUN) .

KonuyectBeHHOe M3y4YeHWe B3BeCcW — 0OCAQOMHOIO BRWEeCTBa, HaxOAALLEer OCA
Ha CTaguMM TPAHCNOPTUPOBKMW, MOKA3bIBAET, 4TO B YCTLAX PEK KOHUEHTPauuu
OCafl0MHOro BewecTBa konoccanbHbl (p. Fanr — 1200, Nua — 2448, Xyarxa —
14975, Amasonka — 3000—10000 mr/n). OHW BO MHOMWE TLICAYM Pa3s Bellwe,
yemM B Boaax wenba M nenarvanu okeaHa. CpeaHee copnep)<aHWe B3BECUM B
nenarvani MNo cOBPEMEHHbIM oOnpeaeneHMAm coctasnAetr okono 0,1 mr/n, Ha
wense — vawe Bcero 0,1—1, peako — 1-10 mr/n. B KayecTBe rpaHWMYHOro
3HaYeHWA [AONA BbigeneHWA obnacted NaBUHHOW CEAMMEHTAUWMW NPUHUMEEM
conep>kaHve B3secu Bonewe 10 mr/n.

CkopocTb ceaumeHTaumm B pencte p. PoHbl coctasnaer 5000—6000 b, B
3anvBe [lapua (HxHan Amepuxa) — 5000-10000 B, B ycree WMpaBagn —
6onee 2000 B, Noaasapw — 1000—3000 b, B asaHaensTe Muccucunu — 10 000 B.
B penste p. MeHam (Cuamckuid 3anue) ckopocTu onpepenedsl 8 30 000 bB.
OueHb BENUKW OHW TaKXe W B MOPAX-acTyapuax Tuna Asosckoro (2400 B),
a Tarkoke B Kacnuitickom (ao 6000 B) , y ocHOBaHWA CKNOHa MOPEA-OTCTOMHUKOB
Tuna Oxotckoro (100—-500 B v 6onee), Bepunroea (220—500 & v 6onee) [Mucu-
usiH, 1971, 1973, 1974, 1975]. B kauyecTBe rpaHU4YHOro 3HayeHWUA ANA BbiAene-
HUA obnacTeld NaBMHHOW CEAUMEHTALUW Mbl NPEANaraemM 3HAYEHWA CKOPOCTU
6onee 100 B.

He meHee OTY4eTNMBO BLIABNAKTCA 0BNacTK € yparaHHbiMWM CKOPOCTAMM
HaKoMMeHua OCaagKOB W NO 3HaYeHWAM abCconTHLIX Macc, 34€eCb OTNWUYMA
6AM3KM K OTMeYaBLUMMCA NO CKOPOCTAM. B KauyecTBe rpaHUM4HOrO 3HaYeHWA
NPV BbiAENEHWU NABUHHON CEAMMEHTAUWM MO aBCONMOTHBIM MAccam Mbl MPUHUMA-
em 5 r/cm? /1000 ner.

Bonbwoi peduunT 0CanoMHOro matepuana BbIABNAETCA B nenarvanu um
npy aHanuse KapT pacnpejeneHyA MOLWHOCTER 0canoyHbIX obpazoBaHuiA Ha aHe.
CTOK TeppureHHoro oCafo4YHOTO MaTepuana B OKeaHbl 3a roA COCTaBNAET OKONO
12 km® [NMucuupiv, 1974]. MakcuManbHblil BO3PacT fHA OKeaHa, Mo AaHHbIM
rnyBokoBogHoro 6ypeHuA, coctasnAeT 160 mnH. net. Takum oBpa3om, Ha
OHE OKEeaHOB M MOped [OMMKHO HakonuTeeA okono 1920 mnH. kM’ ocankos.
PeansHo e, Kak crneayeT M3 KapT MOLULHOCTEH 0OCafQ0YHbIX OTNOXKEHWWA, COC-
TEBNEHHLIX MO AdHHBIM FeoIM3MYECKUX WCCNeACBaHWi ¥ rnyboKkoBOAHOrO
BypeHuA, oBvem ocagoyHoro Tena MwupoBOro oKeaHa CcOCTaBnAeT BCero
133 man. km® [Mucuuein, 1980], T.e. nowtw B 15 pas meHblue OXWUABEMOrO
{ATnaHTuuecKknin okean — 61,9, UHauickuin — 26,2, Tuxuin — 45 mMad. km*) .

Ananu3a KapT mowHocTer [MucuubiH, 1980a] aaeT BO3MOXHOCTL ONpesenuTs
TaKKe W CPELHIOI MOLHOCTbL OCaflONHOW TOMULWM B OKeaHax. 3Ha4eHue oxupae-
MOV MOWHOCTA MOXHO NONY4YWTb, PAa3fenve OXXWAAeMbld OOBEM OCAAOYHBIX
o6pazosanmit (1920 mnH. kKm®) Ha Nnowaae AHa okeaHa (361 mnH. kKm?).
Takum 06pasom, 0XKWAIEMAA MOLLHOCTE AOMHAE COCTaBuTL okono 5 kM. OaHa-
KO Ha OCHOBE NOJCYETOB NO COCTaBNEHHbLIM KapTam MOLWHOCTENW CpeaHAR peans-
HaA MOLWHOCTL AnA MupoBoro okeaHa paBHa Bcero 459 m, 1.e. B 10 pa3 meHbwe
OWMAEEMON.

Bbinv npoBeaeHs! NepBesie ANA OKeaHa NoacyeTsl abconTHeIX macc Ha Hase
HOBbIX KapT, cocTaBneHHsix AnAa MupoBoro okeaHa [[Tucuusin, 19776, 1978].
Moacuer oxBateiBaeT okono 90% nnowaarn MupoBOro oKeana, 3a UCKNOYEHUEM
ero npubpexHsix obnacten, a Takxe CeBepHoro [leqoBuToro okeaHa, AaHHbIX
N0 KOTOPOMY MOKE HeJocTatouHo. B yuTeHHYK nnowanb BKNKOYeHbl nenaru-
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yeckue obnactu okeaHos (6e3 wenwsos) . UKasanocs, 4T0 3a npeaensl v3obaiw!
3000 ™M (rpaHvua OKeaHCKOW W KOHTUHEHTANbHOW KOpPbl) MNPOHWKAeT Bcero
oKkono 7% OT exerofHoro peyHoro croka, a 93% ocaxaaeTcA HAU3 yCTbeB pek,
a Take Yy OCHOBAHWA KOHTWUHEHTaNbHOro cknoHa. B obnacte pasBUTUA TUNMY-
HOM OKEaHCKOW KOpbl NpoHMKaeT medswe 1/10 o7 B3BeweHHoro marepuana,
CHOCMMOTO C MaTepUKOB.

FMOBANbLHBIE OBNACTU MACCOBOIro HAKONMEHWA
OCALQO4YHOrO BEWECTBA HA COBPEMEHHOM 3TANE -
OBNACTWA NABUHHOWA CEAMMEHTALIMKA

Mepebin rnobanbHbii ypoBeHs — YCTbA pek. Bce He3aBUCMMBbIE METOAbI
NoKa3sIBaT, YTO NPEACTaBMEeHUA O PacnpocTpaHeHWW B KOKEYHbIX BOAOEMAX
martepuvana pevyHoro Cctoka, a Tawkxe BanaHcHble NOACYeTbl Ha 3TOW OCHOBE, B
TOM 4YACNE M BPemMeHU NpebbiBaHWA 3NeMEeHTOB, COBEPLURHHO HeBepHbl. [naBHan
4acTb B3BEWEHHOro maTepuana peK, KOTOPbIA NPW 3TUX NOACYETaX OTHOCHTCA
KO AHY KOHE4YHbIX BOAOEMOB CTOKa, BOODLWE B 3TW BOAOEMbI HEe MPOHUKaeT,
a OCa<AAeTCA B OYEHb OrPaHWYyeHHbIX Mo nnowaau obnacTtAXx — B YCTbAX PEK,
T.e. B oBnactu nepexoaHoi [KpaweHuHHnkos, 1971] vnu KOHTUHEHTaNsHOW
[HanuBkuH, 1955, 1956] kopsl. Beck 0cafoyHsIA MaTepuan, CHOCHMbIA PEKaMu
C KOHTWUHEHTOB, OKa3blBAETCA COCPEAOTOYEHHbLIM Ha Q4eHb HebonbwoW nno-
waau — nnowagn fAenst W 3ctyapues. [MoaTBepXAaTCA N COBPEMEHHbIMMU
NaHHbIMKM NpeactaBneduA o Tom, 410 oT 50 ac 70% coBpPemMeHHOro pevHoro
maTtepuana OCaXAaeTCA B 3CTyapuAx WM Aenbtax? Bce genbTbl 3aHUMalT BCErO
okono 5 mnH. km?, T.e. okono 2% oT nosepxHoctu 3emnu [Camoitnos, 1952] .
37K NoaTBEpPXKAEHUR MOrYT BbiTh HalWeHbl B 0BLUMPHOW NuTepaType No pacnpe-
NEeNEeHWH) B3BECW, cKopocTelr, abConTHLIX MAacC W MOLWHOCTEW 0Caf0YHbIX
obpazoBaHuin (HekoTopbie hakTel BeINK yXKe NpUBeAeHbI Bhilue) .

[a, rnaBHaA ANA COBPEMEHHOrO reONOrvMYyecKoro atana obnactb OTNOXKEHWA
0CafloYHOro MmaTtepuana rnnaHeTsl — YCTbA pex., WMeHHO 3[ech, KakK MOXHO
BMAETb M3 runcorpaguyeckon Kpusow (puc. 4), NOTOKK, NEPEHOCALIME OCAA0MN-
HbIi MaTepuan C CyLuw, TepAKT >KWBYHK CUNy, BNaaas B okeaH, pu cHUKeHUM
CKOPOCTY PE3KO CHWKAETCA HeCylanA cuna notaxa, CBA3aHHaA c TypOynelT-
HOCTbIO. [Py YMeHbLUEHUM BEPTUKAENLHOW COCTABNRAKOWEN NOTOKE MPOUCXOANT
pa3rpyska cHasana Bonee KpynHoro, a 3atem v DHonee TOHKOro 0CagoyYHOro
marepuana, CxofHble ABNEHUA MOTYT ObiTh 0OHApPYKEHb! HE TONLBKO B YCTbAX
pexk. QWM XapakTepHsi ANA BCEX NOTOKOB, BLIXOAAWMX Ha TOPUIOHTANLHYH
NOBEPXHOCTL: B MecTe nepervwba runcorpahyyecKon KpPUEOW MpoucxoauT
rNaBHOE OTNOXEHWUE MNEPEeHOCUMMOro NOTOKOM OCAA0YHOrO BeltecTsBa. Y poOBeHb
OKeaHa ANA peK OTBe4yaeT WAaeansHoM pasHUHe.

Opyrum BaxHbimM OBCTOATENLCTROM ABNAETCA TO, YTO MOpPCKaa BOga —
ANEKTPONMT U NPU CMELWIEHUA C PEYHOW BOAOW NMPOMCXOAWT Nepe3apAaka Kon-
NOWAOB C NPOXOMAEHMEM M303NEKTPULHECKON TOYKK, NOKyNAuMen u Beinane-
HUEM PEYHOW BIBECH B OCAAOK. XapaxTepHo Taroxke BOratoe pazBUTHUE >KU3HU
Ha rPaHULE NPECHLIX ¥ CONBHbIX BOA. [eNeTel NO NPOAYKTUBHOCTYM COMOCTABMA-
HOTCA € MaxkCAMalbHbIMMA 13 W3BECTHLIX Ha 3emMNe CBEPXNPOAYKTUBHbIX 06-
nacted — 3KBATOPWANbLHLIMUA AOMAEELIMA NECAMU UMW KOPaNnoBhLiMU pudamm,
WX HepeAKO CPaBHWBAKIT C KYKYPY3HbiMuU NONAMKW, Bronoruyeckan NpoayKT1B-
HocTb 3aeck 8 20 pa3 1 Donee NpesbiwaeT NpoayKTUBHOCTL NENAr UYECKU X HacTen
okeaHoB W nouTn 8 10 pa3 Bulwe, 4em B NPOAYKTUBHBIX NPUBReXHBIX 0BNaCTAX
[Oaym, 1975]. OnpegenAetcA 370 NOCTYNNEHWEM [WTaTENLbHLIX 3MEMEHTOB.
MmeHHO OHW CO3A310T MaTepuantHyt OCHOBY ANA pacueeta guTONNaHKTOHA,
KOTOPbIA W3BNEKEeT U3 BOALI NACTBOPEHHLIC DOPMbI 31EMEHTOB, T.e. B 3CTya-
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CKOTo TMNa; 3 — 8oaa; 4 — rnobanbHbii yPOBEHL NABMHHOR CEAMMEH TaLMK

pUAX 1 AENbTax MAeT OCa)KAeHWe He TONbKO B3BELEHHLIX, HO U PacTBOPEHHbL X
thopm BelwlecTBa peyHoro croxka. Bmecte ¢ dutonnaHkToHoM OkicTpo passu-
BAeTCA W 300MM3aHKTOH, B KOTOPOM npeoBnagawT OpraHuambl-hMneTpaTopsl,
eule Bonee yckopAlwWWe NepeBos B3Becu B AOHHbIe ocaaku. OHw cBR3bLIBAKT
npv unbTPaunKM TOHKUE YacTullbl (BKNKYaA cameie TOHKUWE dipaKuuu NenuTa n
GakTepuun) B KpynHbie KOMKU-NenneTob.

WTtak, B acTyapuaRx U genbTax Npoucxoaut BbicTpoe ocarkaeHwe rnasHOW 4ac-
TW PEYHOro DCafloMHOro matepuana — MeXaHW4eckoe, Noa AencTemem huanko-
XUMUYeCKUX (Koarynauua, dnoKynauma), a Takke Buonoruveckux ak Topos.
AencTeve Kaxaoro w3 3atux (akTopoB WMEHHO B 06NacTn CMeweHuR Bog
ROCTUraeT MaKCUMymMma.

B cnpaBeanMBOCTU CKa3aHHOrO Hac y6emaalT MHOro4YMcneHHoie AaHHble No
AENbTAM KPYNHEWWMUX PeK MUpa, KOTOpbIe Obifi MoNyyeHb! 8 cBA3u ¢ By peHnem
8 AENbTax, a rNaBHoOe — B CBA3W C NOCTAHOBKOW reodwuanyeckux paboTt. VimeHHo
FeO(U3NYECKME MCCNEOOBAHWUA NOKA3anW, Y4TO MOLLHOCTL OCaf04YHbLIX QTMNOXeEe-
HWKU BO MHOrux pAenstax gocruraetr 10—15 KM, uTO coBCcEM HeAaBHO NOKa3a-
nock Bbi NpeyBenuuYeHnem,

MOUWHOCTL OTNOXEHUIA B KOHYCe BbiHOCa [ aWra v BpaxmanyTpe! A0CTUTaeT
15 km [Curray, Moore, 1971], npuuem ANWHa NOABOAHOW 4acTW AENbTbI
npubnuautensHo B 25 paz bonbuwe HapgBogHoW (puc. 5, a, 6). O6vem aroro
0Ccafo4HOro Tena 5 mnH. km>, T.e. noutu B 10 pa3 Gonswe obvema YepHoro
mopA! ExerogHoe nNoOCTynneHWe OCafOMHOro martepvwana wu3 cuctembl [aHr—
BpaxmanyTpa cocraenAer okono 0,25 km®, T.e. Npu coBpemMenHbIX Temnax
3PO3MK Cyln NOABOAHAA AenbTa Morna obpasosatbcA 3a 20 mnH. net (mpwu
YCNOBUM, 4TO BECb OC3A0YHLIA MaTEpMan OTNOXWUTCA B fenbre) uMnu 3a 30 mnH.
net (Npv oTnoeHwu B fenste TonbKo 60% TBEPAOro CTOKA 3TUX peK) .

CtonkHoBeHue bonbwon NHannckon nnutel ¢ EBpaaven npousowno 40 mnH.
net Hasafd, M TOr[a >ke Ha4anocb cTaHOBNeHWe cucTemMbl [ vWManaes, ogHaxko
NONHOro PasBMTWA 3Ta BeNWYanLWan ropHaA cucTema gocturna okono 20 mnl.
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ner wazan. Ecnm Bkl Beck TBepAbIA CTOK pexk mupa cobpate B genbTy [aHra v
BEpaxmanyTpbl U NPEKpaTMTL NMTaHWe OKeaHa OCAf0YHbLIM MaTepuanom, 10 AnA
3aNonHeHws aensTel noTpebosanoce Hel okono 400 Teic. nert!

Oxono 70% TBepaoro cToka ¢ Mvmanaes NpuxoavMTch Ha anr v BpaxmanyT-
py, Nno3atomy no o6veEMY NOABOAHON AENbLTLI MOXHO ONPEAENUTE KOPPENATHLINA
obvem ropHbix 06pa3oBaHui, pa3MbiThiX 3P03WeN ¥ DTNOXKEHHbLIX 3aTEM B ensTe.
B HacToAwWwee BpeMA CKOPOCTs 3po3vu [Mmanaee B cpeaHem anA GacceiHa
coctaBnret okono 2600 B, a makcumansHo — o 1 mm/rop, T.e. 1000 B. Noa-
cyeTLl NOKa3bIBawT, YTo 3a 20 mnw. neT MTumanan AOMKHbI BbiNk Bbl CHA3UTLCA
Ha 12—-20 km (npu makcumansHoW BeicoTe B848 m) , 1.e. Ha ux mecTe obpa3sosa-
nace Ber BnagnmHa c okeaHckumm rnyBbunamu!  Ecnu 3TOro He npow3owno, 1o
TONbKO 33 CYET HenpepsIBHOTo NOAHATUA [MManaes.

CTonb e rpaHavMO3HOe CKOMNMNeHWe OCaf0MHOro maTepuana obHapy»xeHo B
ycTbe p. AMa3oHKu (cm. puc. 5, @) . Mo onpeaneneHnAM ceUCMUYECKUMKU Me-
TOAGMW MOLLHOCTb OTNOMXEHWA B KOHyCe BbiHOCA AMA30HKW jocTurael 7—
14 km, a Bec ocapouHoro obpasosanna coctasnaet 5 X 105 mnpa. 7, 470 6aM3K0
K 06vemy YepHoro MopA. [MpOTAXEHHOCTL NOABOAHOTC KOHYCa NpeBbillaeT
700 kM, OH W30CTaTUYECKW ypPaBHOBELWEH, TaK B XaK KOHyC BbiHOca [awra.
E>xeroaHblii TBepbli CTOK D. AMAa3oHku B 4 pasa at@Hbwe croka [aHra u
BpaxmanyTtpel v coctasnaer oxkono 0,5 mnpa. 1 8 rog. CongpiaHne B3Becn 8
BoAax AMasoHKW — oxono 100 mr/n, a B nepuaa aowaein 200-6GC mr/n. B
yCTbe B uHTEpBane coneroct 0—20%y, comepxanue Bagecu nagaer 8 1000 pas
v Bonee. CKOPOCTM ceauMeHTaUMM B NOABOAHOW 4acTu AeNbTel AOCTUFaKT
100 & » bonee (puc. 6). OcanoyHoe Teno ycTbA AMA30OHKW OYeHb MONOAQE:
ero obpa3zosaHue Havanocb co cpeaHero mwoueHa (8—15 mnu. ner Hasag),
KOrad nocne NogHATUA AHA CTOK AMA30HKU u3 TUXOro OKeaHa MepemMecTiUncr
B ATNaHTUYeCcKui,

Neneta p. Hurep 3anumaer okono 105 Teic. KM, a ee mowHocTe (puc. 7),
No faHHbIM CEMCMUYBCKMX WccnejoBaHui, nocturaer 9—12 km [Evamy et al.,
1978] . B cBA3WM C OTKPbLITUEM KPYMHBIX HEMTAHBLIX U ra30BbIX MeCTOPOXAEHUI
B nenbTe npowaeHo Gonee OAHOW ThICAYM BypOBbIX CKBAXKMH. K y1ucny KpynHew-
WKUX OCAAOMHBIX COOPYXEHWW OTHOCAT TaKe M MOABOAHLIA KOHYC p. Hun.
Nnowaae ero npessiwaer 100 Teic. KM, a WKpuHa — Gonee 300 km [Normark,
Piper, 1969]. CkopocTv CelMMEHTaLUWK 30ECh MaBWHHbIE — OHW AOCTUralT
160—320, a mectamu u Gonee 329 5. B ocasgouyHom Tene nponaeHo BGonswe
20 cKkBaXwH, NPOHUKLIMX HAa 4 KM, ¥ HUA OAHA U3 HUX HE LOCTWINAa KOPEHHBIX
nopop [Rizzine et al., 1978] .

Hna nosHaHWA naBuHHOA ceaumeHTauuy BonbwoW MHTEPEC NPEeACTaBNAKT
paHHbie No MexkcukaHckomy 3anuey [Stuart, Caughey, 1977; w ap.|. 3anus
ABNAETCA QAHOW U3 ApeBHEWWMX vacTen okeaHa. CTPOEHWE KOPbI 30ECh TUMUYHO
OKEaHCKOE, W HA CaMbiX PaHHUX CTaAMAX ATNaHTMKW 3Ta ee vacTb 6bina obna-
CTbO NaccuBHbIX OKpavH CeBepHon Amepuku. PacnpeaeneHve v MOWHOCTb
OTNOXEHWIH ME3030A M KaNHO30A B 38NMBe AETaNbHO M3YYEHbL! FeohuauyYecKmm
meTonamu u BypeHvwem B CBA3M C NovcKamu HedTu. OKa3zanock, 4T0 MOLWHOCTb
TONBKO KAWHO3OWCKWUX OTMNOMEHWA Ha [He 3anvMBa COCTaBNAET OKONO 5 KM B
UEeHTPanbHOW 4acTu 3anvea W AOCTUraeT FUraHTcKux sHavenuin (18 km) B cese-
po-3anafHOR u4acTw 3anwBa [Antoine, Pyle, 1970]. Wz puc. 1 cneayer, yto
0Caa0YHBIA MaTepuan, cobupaemsiia B Npegenax orpomHoro sogocbopa p. Muc-
cucunyu  (nnowans 3,248 mnH. KM?), KOHUEHTPUPYETCRA B HeBOAbWUX MO
NNOLWAaAM OCaA0YHONOPOAHbLIX BacCenHax, rae MOLWHOCTL TONLKO NNEUCTOUEHO-
BbiX 0TnOxeHwn aocturaet 5000 m, a cam DaccedH O4YEPHYMBAEETCA W3ONAXKUTOW
1000 m ans nneicroueHa. 3Ta kapTa (cm. puc. 1) cocTaBnena Ha OCHOBE aeTanb-
HbIX FeohnanYecKux MCcNeaoBaHui, a Takxe AaHHelx 15 cranumni rnyBboKoBo4-
HOTO BYPEHMA W TbICAYU CKBAXKWUH BypeHuA HedhTAHBIX KOMNaHuk. WionaxuTa
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Pu c. 5. MowHocTV 0capouHomn ToNWwM O KeaHa
a — KpUBhLle PACNPEAENEHMA MOWHOCTEN AnR oxeaHoB [Mvuoiyen, 1980 7 — cpeanee

anA Muposoro, 2 — Atnantnyeckoro, 3 — Wuawickoro, 4 - Tuxoro; 6 — paspes uepes
KORYC Bowioca pex T anr u bpaxmanytpa (no: [Moore et al, 1974 a, bl): 1 — BepxHui
MHOURH—TONOUEH, 2 — CPRAHKA 30UEK—BEPXHMA MuCUeH, 3 — BepxHuR naneoueH, 4 — KOK-
TMHEHTANGHAA KPR, 5 — [OpoAb! MaMTuk, 6 — CKOPOCTL PATHPOCTRANEHUA 3BYKA, & —
Memt‘;gr_}?}?canowuﬁ TOMNWH B KOHYCE BLIHOCA p. Amazorku (B kml {fo: [Damuth, Ku-
mar, ]

5000 n oTBeuaeT genoueHTpy 00N3CTU NABUHHOK CeUMEHTalWMK B YCTbE
p. Mucevcunuy, Boia2nam oA ewe ABe 3HAYUTENbHO MeHbLKE 0bnacr NaBuvHHOW
cCeAuMEHTaLIMK B 10r0-3aMaAHOM YaCcT 3anuBa — NOABOAHLIE KOHYCLI Bepakpyc u
Kamnede, Tonuia NNeAcToLHORLIX OTNOXEHUA 331MBE3 NDOHM2AHA CONAHBIMM
LUTOKAMYM, MECTaMY OHM BbIXOAAT Ha NOBEPXHOCTE AHA.
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Yucno NpumepoB MOXHO BbiN0 Bbl 3HAYMTENLHO YBENWMYNTh, QAHAKO BCE OHK
fOK33bIBAIDT NPUHUMNMANBLHO CXOAHYH KapTuHy. [‘nasHas uacts (50-—-70%)
0CAf0YHOr0 maTepuana, NepeHoCMMOro peKamu, KOHUEHTPUPYeTCA WM OTKNa-
AbIBAETCA B YCTbe PEK, B 30HE CMELWEeHWA NPECHbIX BOJ C CONEHbIMM.

37TC OCHOBAHHOE Ha HOBLIX MaTepuWanax ¥ MpoBepeHHOe He3aBUCMMBIMU Me-
TOAAMW MOMOMKEHWE HaXOOMTCA B NPOTUBOPEYMMU C MPEACTABNEHUAMW TeopeT-
yeckoW nuronoruun, passuBagwumucA H.M. CrpaxoBeiM, KOTOpbIA nucan:
"B nenarwans nocTrynaeT no KpanHed mepe NONOBWHA, @ BEPOATHO, Ad)e Gonb-
we,ecei cOpactiBaeMOii B oKkeaH TeppureHHon knactuku’ [Crpaxos, 1978,c.31].
B owwubounoctu npeacraBneduin H.M. CrpaxoBa, Kpome nNpuBeneHHbIX Bbille
RaHHbIX, yBexpaaeT ewe v obwuii nojcyer Ganawca matepuana B oKeawe. Ecnw
[EACTBMTENEHO MONOBKMHA OCAAOMHOIO BELWECTBA peK (romoBoi crok 12 km®)
NPOHWUKAET B OKeaH, TO 3TO COCTABAAET OKoNo 6 KM® exeroaHo. Boapact oxean-
ckux kotnoBud 160 mnH. net. OBbEM NPUHOCUMbIX PeKaMW OCafKOR 33 3TOT
nepuon AonweH Aocturyte 9,6 X 10% km?®, uto 6nuako Kk obliemy obbemy
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Pwc. 6. CropocTu ceammentaunn 8 aensrax B ronouene (8 mm/1000 ner)

a — AenbTa p. AMasonku (no: [Damuth, Kumar, 1975]1): 1 — meHee 20, 2 — o1 20 ao 40,
3 — ot 40 go 60, 4 — 6onee 60; 5 — cradumn; 6 — aensta p. Hun (no: [Stanley, Maldona-
do, 1977])1: 7 ~— menee 40, 2 -~ 074000 80, 3 — o780 ao 160, 4 — o7 160 po 320, 5 — 6o-
nee 320
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okeana — 13,5 X 10° km?®. Ecnu yuects, 470, MOMWUMO TEPPUIEHHOrO KIACTU-
YECKOFO MaTepuana, B COCTaB OKeaHCKWX O0CaAKOB BXOAUT BGUOTEHHLIA mMa-
Tepuan (B cpegHem OKOMO NONOBMWHLI), BOZHUKAWLUMA 32 CYeT CBA3LIB3HMA
PacTBOPEHHbLIX CONel peyHoro cToka opraHvsamamu, 1o obwuid o6vem ocapou-
HOro BeuwlecTea JonxeH cocTasute 14,4 X 10°km®, T.e. oxean 3anonuuTca
OCafo4YHbBIM MaTepUanom MNOMNHOCTLH W BO3HWKHET AaKe HEKOTOPbIA ero u3bbi-
Tok! A Ha camom paene rnybuHa oKeaHa B nenaruanu cocTasnAer cedvac 4-—
6 km v Bonee, U NPY 3TOM MOLWHOCTbL OCAA0YHOr0 CNoA HUrae He Bonswe 1 Km.
Bce npuBepeHHble uwdpbl, Takum 06pasom, Heu3BexHO nOKa3sbLiBakT, 4TO
npeacraBnedue H.M. CTpaxoBa o paBHOMEPHOM pacceAHul GONbLUMX KOMW-
YECTB PEYHOro MmaTepuana B Nenarvanyd HepepHo. PakTbl CBUAETEABCTBYIOT,
4TO 3TOT OCAf04HbIA MaTepuan KOHUEHTPUPYETCA 8 CpaBHUTenbHO Hebonswom
4yucne 0cafovHoNoPoaHbix HacceiHos No nepudepun OKeaHa, rae BO3IHUKAKT
TMraHTCKUE MOULHOCTM OTNIOXKEHWH.

Ha bapsepe pexa—mope MPOMCXOAAT KOPEHHbIE reoxumMuyeckue npeobpaso-
BaHWA. 3aeck ocaxaaetcA 60—80% oT pacTBOpeHHbIX B PEYHOW BOAE MY MUHOBLIX
KWCNOT, KOTOpble KOarynupyloT, 3axsateiBaa metannsl (Fe, Mn, Al), a raxxe
P w3 Boawi ([Sholkovitz, 1976; Sholkovitz et al.,, 1978]. BonblMHcTBO
3INEMEHTOB B PEYHOW BOAE cofepxkuTcA B opme B3Becn (65—92% o1 obwero
COOEPWaHWA 3NeMeHTOB B BOAe), a 3a npegenamu Bapbepa — B MOPAX U OKea-
Hax — rnagHaa (opma NPaKTUYyeckKwW BCEX 3NEMEHTOB (BKNHYAA 3NEMEHTh!
riaponn3arer] pacrBopedHan (79% Fe, 893% Mn, 894% Zn, 92% Cu) [MucrusiH
v ap., 1980: Mopaees, Nucuusiv, 19797 .

Takum 06pasom, reoXMMUA Nenarnanin — aTo reOXMMWUA PacTBOPEHHbIX hopm
3INEMEHTOB, B TO BPEMA KaK reoxXUMWA pedHblX BOL — 3TO FEOXMMUA B OCHOB-
HOM B3BELIEHHLIX hOPM. BaXKHeMLWWM A5 A NNAHETE! FeoXUMUYecKimM Bapsepom,
ONpefenAouIMM Pa3Hble 3aKOHOMEPHOCTK pacnpefeneHun 3NeMeHTOR, ABNAETCA
rpaHuua peka—mope, 3T0T KapawWHaneHbIA BbIBOA HaxoLUTCA B NPOTUBOPEYMW
C TNaBHbIM MNOMOMEHWEM FeOXMMWKM OKeaHoB, passuBaBwumca H.M. Crpaxo-
Beim: ‘‘Bonee TOro, mMel BNpaBe 3aKNQYMTh, 4TO BOOOWE Bce 3INEeMEHTHI,
NPOUEHTHbIE COOEPXAHWMA KOTOPbLIX PacTyT o7 bepera K nenarnann (T.e. K
oBnacTAM MUHWManNLHbIX abCONTHBLIX Macc OcajKkal, a Takike Te, KoTopble
OTYETNUBO TAroTerwT K daunn menede 0,001 mm, pacnpefenAOTCA B OKeaHe
mMexaHuamom dpakunoHwposanua sasecen’’ [CTpaxos, 1976a, c. 172]. W
nanee: ‘'MpuBefeHHble pacdeThl KOPEHHLIM 0OPa3oM MEHAKT MPUBbIYHbIE
NpeacTaBneHnA O NPUPOLE OKeaHCKOro reoxuminyeckoro npouecca. Ecnm nop
NOCAEAHUM NOHK¥MAaTh COBOKYMHOCTb Y4CTHbIX ABMNEHUA 1 Npoueccos, hopmupy-
WMWY XMMWYECKUIR COCTaB 0CaaKoB, TO NMPUXOOUTCA MPU3HaTbL, 4TO B OKeaHe
FEOXUMUYECKKUM NpOuece B LENoM ecTs npexae Becero (Ha 90—-93%) npouecc
hU3MUECKIWIA, 8 BLLE TOYHEE — MEexaHWYEeCKWR, T.e. MPOUECC MEeXaHUUYEcKOoro
pa3Hoca ¥ hPaKLMOHNPOBAHWA TBEPALIX 033, NOCTYNUBLIKMX C Bepera, annoxToH-
HbIX; B BécbMa manowu creneHn (6—9,2%) aTor hU3nyecKuit NPoUEct OCNOMHEH
tuoreHHsim (kapbowatel Ca + Mg, C,p,, Si02] ¥ B COBEPLIEHHO HWUYTOXKHOW
mepe — (UINMKO- ngnqecrcnm- KoarynAauuven konnounos Fe u Mn wn copbumen
Ha HUX mukpoanemenTos'’ [Crpaxas, 1976a, c. 201] .

Takum 06pa3om, HenpaBunbHbIe NPEACTABNEHWMA O pacnpeaeneHun Mace
QCaa04YHOTro MAaTepHana ACMONHAKTCA B YHEHUN O TMTOreHese elwe M Henpagunitb:
HbIMW NPEACTaBNEHWAMKU O FOCNOACTBE B3BELLEHHbIX (JOPM HAA PACTBOPEHHLIMM,
4TO B UENOM M NPUBOAMT K MPOTUBOPEYNAM C HAKTAMU, HAKONNEHHLIMA. B
NnocnegHue roakl OKeaHoONOrMen 1 MOPCKOW reonorven, K owuboyHomy nNoHMMa-
HUK FNABHbIX 3aKOHOMEDHOCTEA NMTONOM MU U TEOXUMUK OKBEHA.,

Obpauwaer Ha ceBA BHUMaHwue TO, 4TO BCE 3TU KpYNHedwuWe ocaﬂqume‘
06pa3oBaHMA COBPEMEHHOIO 3Tana pasBuTUA NNaHeTkl COCPERaTONeHbI Ha OAHOM
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P wu c. 7. Paipe3 uepes nensty p. Hurep no aavueim BypeHna u reodmanku (no: [Evamy et
al., 1978])

1 — hbopmauma Benun (30ueH--coBpemenHsbie) ; 2 — dopmaunn Arbana (souen—cospe-
meHHble) ; 3 — dopmaumA Akata (30ueH—coBpemeHHsie) ; 4 — MenoBble OTNOMEHWUA,
5 — KOHTUHEHTaNebHan Kopa

rUNCOMeTPUYeCKOM ypoBHe — 6nu3 ypoBHA okeaHa. OHW 06pa3yoT B8 uenom
MOAC 0CafoYHbix 06pPa3oBaHWA, NPUYPOYEHHBIX K COBPEMEHHOMY YPOBHHO
OKEaHa — nepebin rNobanetHbIA NOAC NaBMHHOW CEAMMEHTAUWM (TEPPUTEHHbBIA) .

Kakue xe 33KOHOMEPHOCTW yCTaHaBNWMBAWTCA ANA MepBoro rnobansHOro
nonAca?

Knumaruveckas npuypoverHocts. [1aBUHHAA CeAMMEHTAUWA Ha NEePBOM No-
HankHOM ypOBHE MPOUCXOAUT He BO BCEX KIIMMAaTUYECKUX 30HAX, a BO3IMOXKHA
TONbKO Tam, rae B OKeaH NOCTABNAGTCA MaKCUManbHOE KONUMYECTBO OCaA0YHOT O
BEUIECTBA, T.6. B TYMUAHbLIX (YMEPEeHHbIX M 3KBAaTOPUansHon) 3oHax. flaBuHHas
CEAMMEHTAUNA HE BO3HWKA@ET B NEAOBLIX W B apUAHbIX 30Hax, rae 0Cag04YHOro
BEWECTBA ANA AOCTUXEHWA YParaHHbiX KOHUEHTPauun HeAOCTaTO4HO, rAe QHU
He CrpyxawTcA ¢ BonbwKX Nnowanedn BoaocbopoB B NOKanbHbIE TOYKKW —
YCTbA PeK.

BoaocGop u nenocbop coBpemeHHOM cywu pased 1482 MnH. kKm?, U3 Hux
Ha nepoBbie obnactu npuxoautcA 14,9%, Ha ymepeHHble rymuaHsie — 39,7%,
apuaHsie — 19,2% u 3xkeatopuansHy rymuaHyw — 26,1% [MNucuuein, 1978) .
OpnHaxko B CBA3M C PE3KOW pPa3HUUEW B MOAYNAX CMbIB3 BELWECTBA C CYwW Meo-
METpUYEeCKWe pa3mepbl BoAOCBOPOB pa3HbiX 30H HE COCTBETCTBYHT NOCTaBnAe-
MOMY W3 HAX 0CaA0MHOMY matepuany. [loacdeTsl aBTOpa NOKa3anu, 4T0 OCHOB-
HaA A0NA 0Caf0YHOro MaTtepuana nocTaBNAeTCA K Geperam oKeaHa, T.e. Ha nep-
Bblit rNoBanbHbI YPOBEHb NaBWHHOW CEAMMEHTAUWW, PEKaMW 3KBAaTOpWManbHOW
30HLI: OHKM nocTaBnAT 76% Bcero CToka € CYwM, a Ha YMEPEHHbIE TYMWAHbIE
npuxoautcA 12%, T.e. TymMmUaHbIe 30HLI B uenom aawTt 88% Bcero ocafouHoro
maTepuana, NOCTYNakero B OKeaH, & Ha A0NK NefOBbIX W aPUAHLIX 30H MPU-
X0AMTCA BCero no 6% Ha karkayro!

Wrak, rnasHanA rnoBanbHan o6nacTe NaBMHHOW CEAMMEHTAUWM onpeaenseTca
B NEPBYK OYepeab KNUmMartom — 370 3IKBaTopwanbHaA 30Ha. MiMeHHo croga no-
CTaBNAETCA M WMEHHO 34eCh OTKNanbIBAeTCA Ha AaHHOM 3Tane (Npumepbl npu-
BeaeHsl Boiwe) Bonee 3/4 ocapouyHoro matepwana nnaHetel. oatomy ¢ 3KBa-
TOPWANbHOW 30HOW CBA3aHbI KpynNHewnwwe obnactyn NaeBuMHHOW CEeANMMEHTAaUWM,
WM 37eCb NOCTaBKa OC3A0YHOTO MaTepUana MOXET 06ecnednuTb AOCTUMEHME
fencreurtensHo naswHHeix (Bonee 100 B) ckopocTed ceaMMEHTaUWM C BO3HUK-
HOBEHWMEM KPYNHbIX MO pa3mMepam OCaAOYHbIX TEN, KOTOPbIE KOMMNEHCUPYHTCA
vwaocTatuyeckum npornbadvem. 068 yMepeHHbIe TYMWOHbIE 30HbI AalT Oca-
AOYHOTO maTtepwana B B pa3 MeHbLUe, YeM IKBaTOPWansHana, u MoryT obecneun-
BaTe CTOMNb BLICOKWE TemnNbl NOCTABKW mMarepvana NMWb B8 PEAKWUX CNy4anx.
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Mo3atomMy 0OC3A04HONOPOAHbLIE BACCEMHb! C NAaBUHHBIMK TEMNAaMW CEAMMEH TaUuMK
BCTPEYAOTCA 306Ch 3HAYNTENBHO PEXKE.

Pone texToHuxku. [awe npu 3KBaTOpMansHbIX TEMMNax NOAMOTOBKW # NO-
CTaBKW KOMUUEeCTBO 0CAA0YHOrO MaTepuana, BOZHMKAKWEr O NpPY 3p03vK Kpyn-
HbIX FOPHbLIX COOPYXEHWH, HEepPeAKO OKAa3biBABTCA HEeAOCTaTOuHbIM ANA obec
NEYeHUA NaBWHHLIX TemnoB ceaumeHTaumut (100 B) anutensHoe BpemA (Mun-
NMOHbI NeT) . Mbi yxe nNpueoaAMNM npumep [Mmanaes: ANA 3aNOMNHEHWA FUraHT-
CKOro 0cafo4Horo obpasosaHuA B ycTbe MaHra u BpaxmanyTpsl Heobxoanmo
6bin0 Obl pPasmbiTe HECKONbLKQO TaKWX TOPHbIX COOPYXEeHWn, Kaxk [umanawn!

WHTepecHble naHHbie NONy4eHsl ANA NOABOAHOIO KOHYCa BbiHOCa p. PoHbl,
KOTOpar ApeHupyer oxkono 25% eogocBopa Anbn. O6bLeM NOABOAHOro KoHyca
gbiHOca p. Ponbl coctasnaeT oxono 4,6 X 10°km® [Menard et al., 1965] , uto
OTBEeYaeT cpeaHeld cKopoct4 aeHyaauvd Anbn 100 m 8 1 mnH. net (noutu 8
10 pa3 HW)Xe CKOpOCTU AeHyaaumu [wMmanaes). 3a BpemMA pasBMTUA KOHyca
BbiHOca (okono 30 mnH. net) yposeHbs Anbn AomkeH Bbin Obl CHU3UTLCA Ha
12 Km, B TO BpeEMA KaK MaKCumanbHaA BbicOTa cocvaBnAert cenvac 4,8 km.
CKOpoCTh AeHyAauuu, onpeaeneHHaa no ofHbemMy KOHYCa BbIHOCA W BpeEMEHW
ero cyuiecteoBanuA, paeHaA 0,1 Mm/roa, NOATBEP)KAAETCA HECKONBKWMW He
338BUCMMbIMWA METOAaMK (Mo TBEPAOMY CTOKY PEK, N0 TepManbHbIM MOAENAM
u ap.) . Uudpsl, nonyyeHHsie pa3HsiMW METOAaMW, HaxOAATCA B npenenax
0,1—=1 mm/roa, 7.e. ot 100 go 1000 m B 1 mMnH. net. MHorve uccneaoBarenw
cYMTaloT, 4TO Hawbonee BepOATHO 3HaveHwe 1 km/mnH. net [Clark, Jager,
1969], T1.e. 33 NOCT30ULHOBOE BPEMA AOMKHO BbITh AeHyAMpoBaHo okono 30 kKm.

Takvm oBpazom, ANA ANATENLHONO NOAAEPMKAHWA NaBUHHLIX CKOPOCTEW
CeAMMEHTALMM KONWYECTBO MaTepuana, BOZHWKAWLWIErO NpY AEHYA3UWW faxke
CaMbiX KPYMHbIX TOPHBLIX COOPYXEHWA, OKAa3bIBaeTCA HEROCTaTO4YHbLIM: Heob-
XOOMM NOCTOAHHLIA POCT rop, NOAABPKVBAKLWMK NABUHHLIK NPOULECC OTNoXxe-
HUA matepwana. Ecnu noctaBka 0capouyHoOro matepuana He NOAAEPXKWBAEETCA
COOTBETCTBYHIUMM POCTOM FOPHBIX COOPYMXEHWW MAM 3TOT POCT NPUOCTaHas-
NWBARTCA, TO NAaBUHHAaA CEANMEHTALMA 3aTyxXaeT.

WTak, naBuHHaam cearmeHTauuA B Donblwmx macwTtabax obecnewuBaercA He
TONLKO 3KBaTOpWaNbHbIM KAMMATOM, HO W TeKTOHWKoW. OBnactv naBuHHOM
CeAMMEHTAUMM — 3TO Kak Bbl "aHTUropel’” — BbINbie TOPHbLIE COOPYMKEHWA,
pazpylieHHbie AeHYAaUMen U CTPyXeHHbie BNW3 YCTheB APEHUPYIOWUX UX DeK.
Bec 3tux ""aHTUrop’ cToMb BENWMK, YTO OH Bbi3biBABT WM3OCTATU4ECKOE NPOru-
BaHve KOpbl, NPUYEM HepeAKo "BbiCOTbl” 3TUX KOPPENATHLIX FOPHbLIX COOpY-
weru ‘aHTurop’’ 8 2 pasa v Gonee NPesbILWAOT BbICOThH! POAWTENBCKUX TOP.
OcapouHonopoaHsie GaccedHs), Takum 06pa3om, — 310 KOPPenATHbie TONWM
No OTHOWEHUIO K FOPHbLIM COOPYMKEHWAM, YTO NOATBEPXKAEETCA U 4X COCTABOM
(MWHEpanbHBIA U XMMWYECKWIA COCTaB), M conocTasneHuem obvemos. Mayuan
0CafoYHONOPOAHbIE BaCCeWHbl, MOXHO BOCCTAHOBWUTL FEOMETPUYECKWE pasme-
Pbl M COCTaB WCXOAHbIX TOPHbLIX COOPYeHwr, Be3B03BPaTHO WCHEIHYBUIMX
34TeM B XOJe renNornYecKon uctopuu,

O BTOpOM BUAZ MPOSABNSHUA TEKTOHWUKW B NAaBMHHOW CEAMMEHTAUUM YiKE
roBOpPUNOCE — 3TO M30CTATUUECKOE ypaBHosewwuBaHwe. "Anturopel’’ B 10—
15 KM HUKaK HE BbIP@KAOTCA Ha NOBEPXHOCTU AHA, U A0 NOABNEHWA MOUHbLIX
CEMCMMYECKMX METOA0B HEeBO3MOXHO 6bino cebe npeactaeuTs BoobOule cy-
LWECTBOBAHWE CTONkL FPaHAMO3HBEIX OCAaA04HbIX 0OpaszoBaHuin. O6bivHO reorpa-
dbl M reOMOPRONOrM ONWUCHIBANY NULWL HAABOAHBIE 4acTh AENbT, KOTOPbIE
COCTABNAKT COBEPLIEHHO HUUYTOMHLIE NO MOLLHOCTH HacTW 3TUX COOPYIHKEHWA,
370 kaK Bbl Bepxyw KW amchHepros, rnaBHEnA 4acTh KOTOPLIX CKPsITA Ha ray-
fiHe.

BepruxansHaa noscnocts obnacred naguHHol cedumentayuu. Panee yxe
0O TMeYanock, 410 0bnactyM NABUHHON CAAWMEHTAUMIK BO3HUKAOT 1am, I 4e NoToK,
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HECYLUMWA OCafO0UYHbIA MaTepwan, TepAeT CKOPOCTh, YTO NPUBOAUT K BbINaAeHWIO
0CanoYyHOro matepwana. (NaeHam B npeaenax nnaHeTbl 06MacTe MaBUHHONO Ha-
KONNEHWA OCAAOYHOID maTepwana OTBevaeT ypPOBHK OKeaHa, T.e. rnobansHomy
Basucy 3po3vn. Mpu nepemeuieHvn Basmca apo3un, 4TO MMENO MeCTO B reonoru-
YecKoM NPOLUNOM, NEPemMewaeTcA TaKke M 0BnacTe NaBMHHOW cefuMEHTaUUK.
370 nepBbi rnobanbHbld YyPOBEHb NaBWUHHOW CeaMmMeEHTauvu. Bropow rnobans-
Hbill ypOBEHb, KOTOPbLIN PacCMaTpMBaeTCA HVKE W ANA KOTOPOro CYLecTByroT
CBOM 3aKOHOMEPHOCTW, OTBevaeT BTOpOM rnobansHon oBnactn BeipaBHUBAHWA
penseda — rpaHULE KOHTUHEHTaNbHOrO CKI0Ha W abuccanbHbiX paBHUH (rny6w-
Ha 3—4 Teic. M) . HakoHel, TpeTun rnobansbHelA YPOBEHL OTBEYAeT AHY rnyBoKo-
BOAHbIX kenobBoe. Mncorpaduueckan kKpuBaa 3emnu, Takum obpasom, npep-
onpenenAeT CYUIeCTBOBaHWE Tpex rNobantHelX YPOBHEA FMaBHOFO HAKOMNNEHWUA
0CaflOMHOM O BEULECTBA ~ NABUHHOW TEPPWUreHHOW CeauMEeHTaunu.

Bropow rnobanbHbli ypoBeHb NABAHHOW CEAMMEHTaUMW — OCHOBaHWe mare-
puMKoBOro cknowa. Ecnut B ycTeRX pex ocawxaaercAa b0—-70% ot B3sewenHOro
peYHoro CToKa, a B nenarvans NPoHvukaer Tonbko 7—8%, To oxono 20—40%
AOMKHO OCaAaTbCA TAE-TO Ha NPOMEXYTOYHOM yuacTke. Mei yxe oTmewanu,
YTO Ha wenbde CKOPOCTW U MOLWHOCTW OCAAO4HbIX OTIOMEHWWA, 3a UCKNOYe-
HWEM OTOENbHbLIX CNy4Yaes, HesBenuWKW. [NaBHbIE CKOMNEHWA OCAAOYHOIo MaTe-
puana Bbiny 0BHAPYKEHb! Fe0U3UYECKMMU METOAaMM He Ha Wwenbde, a HKe —
Yy OCHOBaHWA MAaTEPUKOBOrO CKMNOHA, T.e. Ha CNeAYHWEM TMNCOMETPUYECKOM
VPOBHE, e AOBONLHO KPYTOW CKNOH CMeHAETCA abuccansHOW paBHWHOW. W3y-
YyeHue B3BecH, CKOPOCTHW M aGCOMMTHBIX MACC, 8 TaKKE MOUIHOCTER OCAROYHOM
Tonwy yBexxaaeT B NaBMHHOM XO4e 3TOro npouecca. K ToMy e BbIBOAY NpW-
BOOAT W pasHooBpasHbie reomoponorMyecKne nNpuM3Haku nepemeuieHua Bonb:
WKMX MacCC pbIXNOTo mMarepvana, BOZHUKHOBEHWE pyCcen v NpUpYCNoBbiX Banoe,
NOABOAHLIX K3aHbLOHOB, NOABOAHLIX KOHYCOB BbIHOC3, CXOAHLIX C CYXWUMWU KO-
HyCamu apvaHbix obnacTen.

Ha noaBoAHbIX CKAOHAaX, KakK U Ha CYLUE, MOXHO BbIAENUTE 0BNacTy NUTaHuA,
TPAHCNOPTUPOBKKM U aKKyMyNAuWK ocapkos. OcobeHHO WWPOKO 3A8CH Pa3sBUThI
OMON3HEBbLIEe MPOLECChI, 8 TAKMKE CYCNEH3UOHHbLIE MOTOKKM. JHAYEHNA MOULHOCTH
OC3A0YHbIX OTNOXEHWWA Yy OCHOBAHWA CKNOHE HepeaKo pocTurawT 10—14 km
[MNesun 1 ap., 1978; NesuH, XauH, 1971], 1.e. BAM3KKM K MaKCUManbHbIM 3Ha-
YEHWAM, yCTaHOBNEeHHbIM AnA aensT (puc. 8, 9). Bospact nopoa noxa (6azane-
TOB), MOACTMNAOWMX OTNOXKEHWA, He APEBHEE MO3LHEOPCKOro; Takum obpa-
30M, BO BCeX CNy4YamAX 3TO OTNOXKEHWA ME3030A WU KanHo30A. OrpomHele cKon-
NEHUA OCanOYHOro MaTepvana Ha 3TOM FUNCOMETPUYECKOM YPOBHE BbIABNEHLI
NPaKTUYECKW ANA BCEX NaCCUBHbLIX OKPanH,

O6nacty nuTaHdA (3axBaTta)l 0Cagoy¥yHOro matepuana pacnonarakoTca Ha Wwenb:
e u B BEPXHEW 4acTW MATEPUKOBOro CKNoHa. 4acTo NUTEHWME MAET 3a CYET Moa-
BOAHbIX 4acTen [enbT W BLIABNAKTCA BhIBOAHbIE KaHanel. B apyrux cnyuamx
AensTa oTaeneHa wenbtom v obnacte CTaHOBUTCA MNOXO0XeW Ha BoaocBop, T.e.
3aXBaTbIBAET 4aCTO 3HAYMTENbHYK MNowags wenbga u cknoHa. B uenom 3to
pa3seTBNEHHAA CeTk DYCEN, HO YacTbk maTepuana NepPeMEeLLaeTcA TaK»Ke W BHe-
pycnoseim cnocobom (Bo B3Becw) .

O6nacTb KOHTWHEHTanNbHOro CKAOHAa — 3TO rnaBHeiM oBpa3zom obnacts
TPAHCMOPTUPOBKYK 4EPE3 CHUCTeMY KaHbOHOB W [IyCen Ha CKNOHE, 3 YacTuyHo
Takxe 1 B hopme B3Becw, obnaka KoTopoit 06bluHbl BNKM3 CKNoHoB. BeTpevatoT-
CA KaK OAVMHOYHbLIE MarucTpanbHble pycna, Tak U pa3BeTBNEeHHble CUCTembl,
NPUYEM APEHAXHEA CETh HEPELKO CMELWLAETCA BO BREMEHM,

OcapouHbiin MaTepyan, 3axBavyeHHbIA YacTo CO IHAYUTENbHLIX NAOWAAeH OHa
W NEPEHECEHHbLIA BHU3 MO CKNOHY YEpe3 Pycna-KaHbOHbl, ganee KOHUEHTPUpyerT-
cA Ha HeBonbwon nnowaan AHa ¢ o6pazoBaHMeM KOHYyCa BeiHoca (deHa), 06biy-
HO WMMEILLEro, Kak W [ensTel, nonactHoe ctpoenve (puc. 10, 11). W apgecs
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P w c. 10. O6nacTe NaBWMHHOW CEAMMEHTALMW BTOPOroO FUNCOMETPUYBCKOTO ypoBHA (no:
[Brown, Fisher, 19771} MNopBoansie KoHyckl BoiHOca B nnane {al v B paspese (6)

i — nopoab! weénetha, 2 —nopoab!l cKkNOKa;, 3 — neckwn, 4 — NyTv Murpauun BewiecTea;
5 — rNaBHbIE BUALI NONACTHOIO pa3BMTUA: | — HEAKTUBHBIE NONACTU (QTNOMEHWE TONBKO
u3 s83sgecw) , || — aKkmeHaR nonacte (0Tnomenna Typbuantos) , |1l — cynpaden loTnoxeHna
HauaNkHO®M CTaaMu PasBUTHMA nonactu) . Ludper 8 KpyxKkax 1 — NOABOAHBIE Pycna NOCTOAM-
Hblg, 2 — NOABOAHbLIE PYCAE MUTPUPYIOWWE; 3 — NECKW HUKHEW 4acTW KOHyca; 4 — 3anon-
HEWHbIE pYCNa

YAABTCA BbIABWTL AEMNOUEHTP W W30CTaTUueckoe nNporubaHue, xapaxkTepHeie ANA
NaBUHHOW CEANMEHTALMN.

B oTnMYMe OT nepeHoca matepwana Ha nepsom rnobansHOM ypOBHe, rae roc-
MOACTBYIOT B3BECKM, HA BTOPOM YPOBHE I1aBHOE 3HAYEHUE WMEIOT GPU30HTa k-
Hble NEPEMEBLPHUA ODBOAHEHHLIX MACC OCaAKOB — TypOUaKUTLI (CYCNEH3MOHHBIR
NOTOKWK, NNOTHOCTL CYCNEHIMIA B KOTOPLIX BLIWE NMROTHOCTY BOAat, HO HUME
NNOTHOCTW, NPW KOTOPOW NOTOK TepAeT TypdbyNeHTHOCTe), nacToobpa3sHele
noTokK (NotepABwMe TypbByneHTHOCTL, TAE NEPEeHOC BEUIECTBE HanomuHaer
nepeHoc BYpPOBbIM TNUHWCTLIM PAacTBOPOM) ¥ 3EPHOBLIE NOTOKW BELLECTBA
C Manbim coaepkaduem nenutos, Kpome 1010, WKpOKO PacnpocTpaHensl Takxe
FPaBUTAUNOHHLIE MEPEMEUEHMA KPYNHbIX ONOKOB Ge3 HapylWeHWA WX Lenoct-
HocTh: obsany:, ononanuw. CoueTauve paznoobBpasribiX NPOUECCOB C AEATENb-
HOCThIO NPUMAOHHLIX TEYEHMI (NPMNMBHO-OTNMBHLIX, KOMTYPHLIX M Ap.) n npw-
BOAWT K CROMHOW KapTuHe pacnpeaenednsA ocaakoB. Ha Bonbwnx rny6unax
B KOHYCAX BCTPEYETCA MPOCNOM NECKOB W aneBPUTOR, BO3ZHUKAKT TEeKCTYRSI,
TUNWYHLIE ANA MENKOBOAHbIX OTNOMEHWA, HEPEAKO OTMEU3IETCA 3HAYMTENBHOE
t‘.o,ﬂ,epmaume OpyasunyecKoro seulectsa Takum 4)"}[).&30(\-’1, BbICOKUWE TemMNbl CCOM-
MEHRTUMK W 38Cs NPYUBOAAT K NEPEXOAY KONWYECTBa B HOBOE KAJYecTBO W K
RO3HWKHOBEHNIO KA 3TOM YPORHE OCAA0YHONONOAHLIX BANCERHOB, BbINOMHRHHbBIX
cnay H[b].d'{t‘tKHM M OTNOXREHUB MM
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CyaR no aaHHbIiM rnybokoBoaHOro BYpPEHWA, CKOPOCTHM CEAMMEHTauMK B oT-
NOXEHWAX BTOPOro rnobansHOro YpPoBHA 4acTo O4YeHb HE3HAYUTENBHLI, HO NPO-
uecc B ewe GONbWER CTENEHW, YEM Ha BEPXHEM YyNOBHE, XapakTepvayeTtca npe-
PLIBUCTOCTBIO, [0 HEKOTOPOW CTENEeHW HarnoMUHaeT MPePLIBUCTOCTE CENEBbiX
npoueccos B ropax. B npomexxyTKax mexay CYCNeH3WOHHbIMW NOTOKaMU WNu
0fBaMaMu CYWECTBYT NEPHOALE OTAOMEHMI C MaNbIMU CKOPOCTAMM,

B HacTOALlee BPEMA W3YYEHO pacnpeneneHle MOWHOCTEeR TONLKO ANA YacTw
0cafovHONopPoaHbIX GaccenHoB BTOPOro rnobanbHOrO YPOBHA NaBUHHOW Ceaun-
meHTaunu, QcapovHonopoaHble BaccenHbl ¢ mowHOcTAMKM Bonee 5 u 10 km
3aKapTupoBaHbsl B8 ATnanTuke, y nobepexsn CesepHoln Amepuru [IeBuH, XauH,
1971], y OCHOB@HWA MaTepUKOBOro CKNOHa ApreHTurbl. KpynHbie Ocago4Ho-
NopoAaHbie BacceHbl BLIAENAKTCA Takxe u vy Geperos AQpuKWU, HO MOWHOCTH
3fleCk COCTaBNAT 0bbivHo A0 5—7 Km. [lo 9 KM MOLWHOCTE 33KapTUPOBaHbI
ocapoyHonopogHsle  bBaccedHwr y Geperos Hopeerun [Tanssanu, 3naxonm,
1978). Heckonbko GaccermHoB molHoCThio 5—10 Km 06HapykeHo y Geperos
ABCTpanuv, a TakKe B OkpauHHbiXx mopAax Tuxoro okeaHa. Bpemna dopmuposa-
HWA 3TWUX 0CAONOMHOMNOPOAHLIX BAcCEeMHOB COOTBETCTBYET BPEMEHM CYLWECTBOBaE-
HW NAcCMBHOW OKPaWHbl: B PAAE MECT oHo aocturaer 150 mnH. neT, 8 Apyrux
mecTax — MeHbwe. O6bvem ocanoyHbix oBpa3zoBaHnin Ha 1 KM ANMHLI OCHOBAHWA
CKNOHa onpeaened ANA TuxooxkeaHckore nobepexsa CeBepHon AmMepuxkun —
150—200 km® [Normann, Piper, 1972]. Pasmeps! KOHYCOB BbIHOCE OTAENbHBIX
KaHboHOB uawe Bcero coctaBnawT 100—300 KM, HO BCTPEYaKTCA WU FUraHTLl —
no 1000—2500 km. MakcuUmMankeHas MOWHOCTb KOHYCOB, CNUMBAUWMXCA MECTamMu
B8 CrinowHoe ocano4Hoe Teno, pocturaet 10— 14 km, T.e. ecnu Bbl He M30cTaTHUYEC
Koe nporuBaHune, 3TW KORYCbl AOMKHbI OblnW Bb)l BO3BbLIWATLCA Had YPOBHEM
OKeaHa,

B ofnacry padBrTMA KOHYCOB Y OCHOBAHUA CKNOHA, KaK NOKa3biBalwT CRIC-
MWYECKWNE WCCNEAOBAHWA, CYLECTBYOT OBWMPHBIE OCaf04HbLIE KapManbl — Oca-
AOYHONOPOAHLIE BaccelHbl C NMPOrHYThIM AAHOM, C O4€Hb BbICOKWMW CKOPOCTAMM
oTnoXeHWA u Bonbwumu mowHocTAMKW. OTnoweHuWA BYoporo rnobanbHoro
YPOBHA NaBMHHOW CEAMMEHTAUWMU W3BECTHbI HE TONbKO HAa AHE MOPEW U OKea-
HOB: OHW BLIABMEHLI Take W B ANbnax, W B ApPYrux pawoHax mupa [Mutti,
Ricci Lucchi, 1972, 1975; Mutti, 1974, 1975; Nelson et al., 1975].
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Pwe. 11, NaBuHHan ceprmeHTauumA BTOPOroO YPOBHA

a — BnoK—pguarpaMma ¢ NOABOAHLIM KOHYCOM BbIHOCA, NUTAWWMCA M3 penster (Mo
[Brown, Fisher, 1977]); 6 — conocrasnenue ceanmeHTauun Ha | v |1 rnoBanbHeIx YPOBHA X.
Otnoxennn: 7 — | ypoBHa, 2 — || ypoBHA, KOpeHHbIE Nopoabl: 3 — wensda, 4 — cKNoHa

WNTak, ANA OTnoMeHWW BTOPOro rnobanbHoOro ypoBHA XxapakTepHa 3aBucu-
MOCTb OT OTNOMEHWA BepxHero (nepsoro) rnobanbHOro ypoBHa. MuTtaxue oca-
LOUYHBIM MaTEpUanoM NPOMCXOAWT 33 CYeT OTNOKEHWW BEPXHErO YPOBHH, OHO
HepaBHOMEPHO: BLIABNAETCA ONpeAeneHHan LWMKNWYHOCTE, KOTOpanA uKcupyeT-
CA B AOHHbLIX OTNOXEHWAX BTOPOTQ YPOBHA, YTO ABNARETCA OAHOW W3 xapakTep-
HEeMWNX OCOBEHHOCTEN TEKCTYPbI 3TUX OTnoMeHWA, [pyrue ocobeHHOCTH CBA3a-
Hbl C Tem, 4TO ANA ux 00pa3OBaHVA AOMUHWPYIOLWEE 3HAYEHWE UMEBRT TOPU3OH-
TanbHas CEAMMEHTAUMA, T.e. NepemMelweHnA mMace oDBOAHEHHbIX OTMIOMEHUWA C
BEPXHUX FTMNCOMETPUYECKIUX YPOBHEN.

MNpn uwimeHeHUAX YPOBHA OKEaHa B reonoru4eckom npownom, 0cobeHHo
npv cHuxenn ero 4o 200 m v Honee, koraa weneosan 06nacTb OKasblBanack
OBHaMEHHOM, rNaBHaA YaCTh 0CAAOYHOr0 MaTtepuana, NOArOTOBNEHHOrO Ha KOH-
TUHEHTaxX, Crpy»kanack Y)e He Ha NepBom rUNCoOMeTPUYECKOM YPOBHe, a8 Ha BTO-
pOM, T.e. 3TW YDOBHM Ha Bpems perpeccui obbeguHANUch, 4em 1 obecneunBa-
NWUCL FPOMAaAHLIE TOMWW OCAA0NHOTO MaTeprana y OCHOBAHWA CKNOHA.

Bblcoxkue cKOpoCcT CEAMMEHRTAUMK, AOCTATOMHOE COLEDHAHNE OPTaHUYECKOrO
BELLECTBA W 3HAYMTENbHbLIE MOWHOCTM C co3paHuem cBoeoBpasHeix Tepmobapu-
YOCKMX YCROBUI NPUMBOART K TOMY, 4TO NPOUECCHH AMAreHe3a v KatareHesa B
OTNOXEHWUAX BTOPOrG FUNCOMETPUYECKOro YPOBHA BNWke K NpoTeKawlwmm
BNu3 YCTLER PEK, HEM K TUMMNHO OKeaHcKum, 34eck BO3HMKAWT cB0e0bpa3Hbie
(hopmMbl PRAA 3NEMEHTOB M KOMNNEKC ayTUreHHsIXx MuHepanos. OcobeHHo Bax-
HbiM ABNABTCA TO, 4TO MOWHbIC 0CafovHbie 0Bpa3oBaHMA 3TOro BhICOTHOrO
YPOBHA NPeacTasnAKTCA NepcrneKTUBHLIMA Ha HedTb U rai; ANA YenoBevyecTsa
310 pe3epss! yriesoaopoaos Oyayulero.

Tpetuid rnobansHbiid YpoBexs NaBUHHOW ceAWMeHTauun — rnyboxoBoaHbie
wenoba, Tperuvt rnoGanbHeid YPOBEHL OTBEYAET HMKHEMY TUNCOMETDUYECKOMY
YDOBHH) HAELUEW NnaHetsl — AHy rNyboKoBO4HbIX weNoHoB, KOTOPOE ONYUEHD
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HAMHOFO HWXE cpeaHero ypoBHA abuccann oxeaHoB. QcapouHslin matepuan,
CMELLAWWACA NOA ABACTBUEM CUNbI TAXKECTU C BEPXHUX YPOBHEN HA HUMKHUE,
fanswe nepemewatscA He MoxkeT, MakcumansHan rnybuna wenobos aocTturaer
11 023 m npu 06bI4HBIX TNYyBUHax okeaHoB 4—5 km.

ny6okoBoaHb!E xenoba NPeACTaBNADT COBOA Y3KWE BhITAHYThIE AENPECCUM,
Ha AHE KOTOPbIX Pa3BUTeLl OTNOMXeHWA, CXOAHbIE NO CTPOEHWIO C OTNOXEHWAMM
eToporo rnobansHoro yposHa. HeBonswasa wupuHa kenobos onpeaenaer To,
uTo 06Pa30BaHUA TUNA KOHYCOB BLIHOCA 3A4€Ch He Pa3BUBAOTCA, MaTepuan Typ-
GuanTOB 1 ONON3HENR CrpyXaeTcA B y3KOM kenobe, nasaA xaoTU4ecKoe Harpo-
MOXAEHWE 0CAQ04HOro maTepuana. 3ToMy cnOCOBCTBYIOT TaKiKe BbICOKAA Cenc:
MUYHOCTL ¢ repenaa 8eicoT (Ao 15 Km), KpyTuaHa cknoHos. [NasHein cnocob
TPAaHCNOPTUPOBKW — FOPWU3OHTaNbHAA CEAVMMENTaUMA, T.e. BCE BUAbI TEYEHWUN
ofBOAHEHHOrO mMatepwana, obeBane) M ononsun. MpybBeie necyaHo-aneBpUTOBLIE
OCaAKWM ONYCKATCA 30ecb A0 rNybuH 3—5 KM, a Ha AHe B aKBaTOpuanbHoOM 30He
HepeaKa NprMecs AMaToOMOBLIX DCaAK OB, CTEKaKLWMX NO CKIOHAM.

FnybokosoaHbie xenoba — 370 ocobble B TEKTOHUYECKOM OTHOLWEHWU 06pa-
30BaHWA — 30HbI MNOrNOWEHHA OKEaHCKOW KOPb), cybayKumn. BCTpe4anTcA oHM
TONBKO Ha aKTUBHLIX OKpPaWHax OKeaHoB. 3[ech WAET NOrpyYKEeHWe OKeaHCKOowW
KOpb! BMECTE ¢ HAXOAAWUMCA Ha HEW OCaAOYHLIM CHOEM NOA KOPY OCTPOBHbIX
AYr WM KOHTWHEHTOB. B KOHEYHOM cHeTe 3TO NPUBOAMT K MHOFOYUCNEHHBIM
AechOpMauMAM OCAA0MHON TOMWM, €€ CrPYKMBaHWIO, YTO OTMEYanochk Npw rny-
6okoBoaHoM Gypenun 8 Anonckom, Aneyrckom v LleHTpanbHo-AMepukaHckom
»wenobax.

Bnu30cTb MCTOYHUKOB OCaA0MHOTO MaTepUana — OCTPOBHbIX AYT W KOHTUHEH-
ToB (NpPW aKTWBHBIX OKpauHax THUMa GHAWMACKKUX) — K MECTaM HaKonneHwA,
Ba)KHaA PONb aHAE3UT-PUONUTOBOr0 BYNKaHW3Ma W OFPOMHbLIE Nepenagbl rny-
BUH, MaKcMManbHsle M3 M3BECTHbIX Ha MNaHeTe, NPMBOAAT 30eChk K Pa3BUTUIO
ce0ecbpazHol pasHOBUAHOCTA NaBUHHOA ceavmeHTauwn. OcafovyHoe BeuwiecTBo
aneck 0BOraweHo nNUPOKNACTUKOW, 3 MECTamMW W B OCHOBHOM COCTOWMT W3 Hee
(npoaykTel Ca-wenouHoro synkanuama). Ononsum u Typbuantel oBoraweHsi
aHOE3UT-PUONMTOBLIM MaTepManom, CMEeLUaHHbIM 8 pasHbiX NPONOPUMAX C ByN-
KaHO-TEPPUTEHHBLIM U BUOTrEHHBIM,

MOLWHOCTL pbIXNbIX 0CagkoB B rnybokosogHeix »kenobax konebnercs B
3HaunTenbHbIX npegenax. MakcvmanbHble 3HaYeHUA MOLLHOCTHM AOCTUrawT 3—
4 km: B xenobax Myapto-Puko — 4 km, ABaHckom — 2—3 kM, ToHra — 40 2 KM
[Bunce, Fahlguist, 1962; HenpouHos, MyHapckui, 1963 . B Aneyrckom xenobe
MOULHOCTL OCaf04HbIX OTNOMXEHWHA cocTasnAeT okono 1,5—-2 km [Ewing et al.,
1965; Wonn, 1978], 8 Kypuno-Kamuyatckom — go 2 km [Beduman, 1965],
g LlentpansHo-Amepukanckom — 0,3—0,7 km [Ross, Shor, 1965]. Ckopoctn
ceaumMeHTauun B xenofax oyeHb 3HaYUTENbLHLI: B Aneytckom kenobe no pad-
HbiM BypeHuA oHu cocTaBnAwT okono 2000 b u kone6noTea or 2000—3500 B
g8 nepwoab oneadeHenuin no 200—300 B B mexneagHukosba [XwocHe, 1978].
CToMNb BLICOKWE CKOPOCTM CBA3aHb! 3NeCh C ONeAeHeHWem. BANbLIan YacTe oca-
LONHOM TONWM CNoxeHa TypBuanTamu, a TakyKe ONon3HeBbiMKU ocaakamu. Cko-
pOCTH CEAMMEHTAUUN BO MHOTOM ONPeAenAeTCA KNMMaTUYeCKOW 30HaNbHOCTEH,
a TaK»e TEKTOHMYECKOW nosuvumven xenoba, Ha aKTUBHLIX OKpanHax He BO3HW-
KaeT OTNOXEHMWA BTOPOro rnobanbHOro ypoOBHA NaBWHHOW CeAMMEHTauuu, rno-
CKOMbKY YCTyn Y OCHOBaHWMA CKNOHa 3aeck OTCyTCTBYeT. Bece xapakTepHbie
0COBBHHOCTU OTNOEHWI BTOPOro YPOBHA NEPEHOCATCA 3aeck Ha Bonee rny6o-
KUt TpeTH yposeHb. [1pyn cHUXeHUAxX yposHA MupoBoro okeaHa, Koraa oTno-
WEHWA MEPBOro YPOBHA OKAa3blBAKOTCA 3PEHOW pasmMbiBa M OCaf0YHbLIM MaTepuan
MOCTYMEET B BEPXHIOW Y4aCTb MATEPUKOBOro CKMOHA, TPeTWA rnobanbHeii ypo-
peHs NpuobpeTaeT ocoBGeEHHO Ba)KHOE 3HAaYeHWEe, 3[eCh HAKaNNWBAKTCA OTNOXe-
HWA BCEX TpEX ypOBHEW,
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3BONKWUKMA NOACOB NABMHHOW CEAMMEHTALMUW
B UCTOPUN 3EMNU

Funcomerpuyeckoe nonoxeHne rnobanbHbix YPOBHEW, WX NPUYPOYEHHOCTL
K onpepeneHHbiM BeicoTam (c oBpa3oBanuem rnobanbHeIX NOACOB) CBA3aHbLI C
nonoxennem bHasucos 3po3uu. [na nepsoro rnobansHOro ypoBHA TMNudeH Ha-
3UC 3PO3UM PEYHLIX TUCTEM, OTBEYAOLWIMA YPOBHIO OKeaHa; ANA BTOPoro — 6asug
AeHYAauuM NOABOAHLIX CUCTEM APEeHaXka 0Cal0vHOro Matepvmana (pycna, KaHansi
W KaHbOHbI, @ TaK)ke YPOBEHb CrPy»WBaHWMA BeuwlecTsa 0BBanoB v ononivew),
KOTOPbLIA OTBEYaeT OTMeTKam rnybuH KpaR aBwuccanbHbiX paBHWH OKeaHa Ha
NAacCMBHbLIX OKpaWHax; HaKOHeW, TPeTW ypOBeHb oTBevaeT Basvcy aeHynauvuv
APEHANHOW CeTHU aKTUBHbLIX OKpanH (BbipaeHHON A0B0ALHO cnabo), camomy
HUYKHEMY YPOBHKO Crpy»WUBaHWA NoABOAHLIX 06BanoB v ononsHen. Cospemer-
HOE MONOXKEHWE 3TUX YPOBHEeN oTBevaeT rnyBuHam 0; 3000; 6000 m v Gonee.
WmeHHO 34eck HakannuBaeTcA CeW4ac rNaBHaA 4YacTh OCAA0YHOrO BeLiecTBa
NNaHeTbl, NOCTYNUBLUEND B OKeaHbl U MOPA.

Ha coBpemeHHOM 3Tane Ha NepBOM YPOBHE CKannueaeTcA rNasHas AONA 370-
ro sewectea — 50—-70%, Ha BTopom ypoBHe — 20—30%, Ha TpeTeem — MeHee
10% v oxono 7—8% npoxukaer 8 nenarmans oKeaHos 1 Mopein. Taxkue npubnu-
3UTENbHbLIE COOTHOLIEHWA NONYY3KTCA, BCNW CONOCTABNATL aBCONKTHLIE MACCh!
0CaA04HOr0 BEWeCcTBa ANA COBPEMEHHOrO 3Tana.

Ecnv ucnone3ogate gaHHLIe O NOMNHOW MOWMHOCTM M O6BEMAX OC3AOYHBLIX
OTNOXEHWW, TO UMGPLl NONYYaKOTCA WUHbIMK: TNaBHaA 4YacTe (Gonee 50%) oca-
AOYHOrO BELeCTBa HaKannMBAaeTCA HE HAa NEPBOM YPOBHE, KaK CewW4ac, a Ha BTO-
pom, T.e. B OCAAO4HOMOPOAMbIX HaccenHax y OCHOBAHWMA KOHTUHEHTANLHOro
cknoHa. lNowemy 8 recnaorvvecKom NPouInomM rnaBHoe HaKONNEHUE QCaROYHOTO
BewecTBa nepemelyanocs Ha 3000 m HUke COBPEMEHHOrO U NPOUCX0aMno B ob-
nacTv, CTONb YAANEHHOW OT MECT NOCTYNMEeHWA rNaBHOW 4aCTW OCaAOYHOro Be-
wecTsa U3 pex? [(NaBHaA NpPUYMHA — B MU3MEHEHMW YPOBHA OKEaHa B reonornyec-
KOM NpoWwnom,

Ceoaka AaHHbIX 06 M3MEHEHMAX YPOBHA OKeaHa B Npownom gaHa P. ®enp-
6puaxem [Fairbridge, 1961). WccneaosaHns no 3ToMy BONPOCY CBA2aHbI C
UMeHaMu MHOMMX KpynHeix reonaroi [Suess, 1906; Grabau, 1940; Umbgrove,
1942; Kuenen, 1954, 1955; AHwwn, 1973; Hawawd, 1976; Sleep, 1976; fAca-
maHoB, 1977; Tissot, 1979; Worsley, Davies, 1979; v ap.] . Heo6xogumo noa-
YEepKHYTb, 4TO BONLLWWHCTBO FEONOroB ONEPMPOBAanM NOHATUAMMK TPAHCFpPeccuu
W perpeccuu, a He NoALEMa U ONyCKaHWA ypoBHA Mupoeoro okeaHa. B HactoAa-
uiee BPeMA BMNEPBbIE YAANOCh C NOMOWbLK FeoU3MKKU U BYpeHUWA NonyuuTb
AaHHbIe 06 3BCTATUYECKNX M3MEHEHWAX YPOBHA B rNobansHom macwrabe.

CeAcmMocTparturpaMa — HOBOE HanpasnexHle WUCCnefoBaHWd, aCHOBAHHOE Ha
reoNoruyecKon MHTEPNPeTauni AaHHbIX HENPEpPbIBHOMO CEMCMUYECKOro npodm-
nupoBaHuA. CencMuyecKe oTpaxeHMA BO3HWUKAKT B TONWE NOPOA Ha rPaHuuax
CNoeB C pPa3HbIMU (PU3INYECKMMM CBOWCTBaMKU (OTNUYAOWMMMUCA NO NNOTHOCTH
W CKOPOCTH 3BYKa), a TaKe Ha HECOrNacuAX B 0Cago4YHoW Tonuwe. Mockonbky
B MOPAX WM OKeaHax 3aneraHue OCaAO4HOW TONWM 0BLINHO HOPManbLHOe, T.e.
CHM3Y 3aneraiT 6onee ApeBHWe W YNNOTHEHHbIE CNOW, a ceepxy — Bonee Mono-
Asie, TO, npocnexxusan Ha 6Gonsitiue pacCTORHUA MONOMEHWE [PaHNU MEXAY
CNOAMM, NOCNe Ux AATUPOBKKM MOXKHO BbIABMNATbL MOCNEA0BAaTENLHOCTW CMEH
3TUX CNOEB B MECTax C TPAHCTPEeCCMBHLIM M PerpeccHBHbIM HaneraHvem. Ha oc-
HOBE CEMCMWYECKUX MCCNeAOBaHWA B COMNOCTABNEHWW C MHOFOYUCNEHHBIMW aH-
HbiMK BypeHuAa Ha HedTh B NPUBPEeXHbLIX panoHax OKeaHa U Ha wensde yaanocs
YCTaHOBUTL, 4TO NaBHEWLWWE W3IMEHEHWA YPOBHA OKeaHa B reoNorM4ecKom
NPOLINOM MPOMCXOAUNW OAHOBPEMEHHO B Pa3Hbix 4acTAx 3emnu. B HacToswee
spemr [Vail et al., 1977 Vail, Hardenbol, 1979] metoaom cencmocTparurpa-
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P wc. 12, Kpueana rnobanbHbix MaMeHeHuid YPOBHA OKeaHa anA cdaneposzon  (no: [Vail et
al., 19771)

Ut n3y4eHsl KoNebaHWA YpPOBHA OKeaHa Ha 47 paspesax C NMPMBR3KOW K Kep-
Ham BypeHWA 1 K ApYrvm reonorvyeckum AaHHeim (puc. 12) .

moBanbHble W3MEHEHNA YPOBHA OKeaHa He 0DA3aTeNbHO COBMNAaAakT C TPaHe:
FPECCMAMM U PErPECCUMAMM Ha KOHKPETHbIX pa3pe3ax. TpaHcrpeccum W perpec-
cun 4acTo BbIBalOT CBA3aHbI C MECTHLIMW TEKTOHWYECKUMU ABUXEHWAMM, M30-
cTatMyecKum nporubaHvem noj Becom 0caakoBe. Hepeako oHM GbiBaOT BuizBa-
Hbl U MECTHLIMW WU3MEHEHWAMW YPOBHA, KOrAa BOAOEM OT4YneHAeTcA oT Mu-
poBOro okeaHa (Hanpumep, cHxeHWe ypoBHA CpeanaemHoro u HepHoro mopen
MpY WX OT4NeHeHn oT MUPOBOFO OKeaHa B MEcCHHCKoe BpemA). [1o3ToMy KoHK-
peTHbIe pa3pesbl NOKa3bIBawT NOKanbHbIE TPAHCTPECCUWM W PErpeccun, KOTopbie
3aTeM yYMTLIBAKOTCA, U B KOHEYHOM CYeTe YAAeTCA nony4yaTe KapTuUHy rnobanb:
HbIX (@ HE MEeCTHhIX) W3MEHEHWI YpPOBHA OKeaHa. EcTecTBeHHO, 4TO HanBonee
HajeXHble AaHHbIE MOTYT BbiTh NONYYeHbl NG Hanbonee YCTOMYMBLIM APEBHMM
AOKEMBpUACKUM WwuTam, No WX YacTAM, HE NOABEPraBLWWMMCA ONEeAEHEHWUID W
3HAaYMTENbHOMY CMbIBY maTepuana. MaeanbHeimu ByayT 4acTM MaTepPUKOBbIX
WMTOB, PacnoNO’KEeHHble B apWaHbIX 30Hax (NONOXeHWe rNaBHbIX apWAHbIX
30H COXPaHAETCA NO KPpaiHeh mepe C WPbl) , rae NepemelleHuA KpynHbiX Macc
0C3A0YHOr0 BELLECTBA KPalHE PeaKH,

Ha pwuc. 13 nokasaHel NPUHUMNLI YCTaHOBNEHWA rnobanbHbiX CMELWEeHUH
YPOBHA OKEaHa Ha OCHOBE HECKONbKWX KOHKPETHbIX Paspes0o8 M3 PasHbix
vacteit 3emnu. lNput conactaBhenuit KPUBbIX BUAHA CYWECTBEHHAA pazHuua,
HO TeM He MEHEe KOPPenvpyrTcA BO3PacT ¥ NPOAOIKWTENBHOCTE UWMKIIOB,
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P v c. 13. Conocragnenve KpMBbLIX W3MCHEHWA YDOBHA OKEaHa ANA PasHbix vacTer 3emnu
{no: [Vail, Mitchum, Thompson, 1977]). Wkana otHocutensuan (0—1,0) . BepTukaneHan
CNNOWHEA NWHWA — COBPEMEHHBIA YPOBEHb, WTPUXOBAA — MAKCMMAaNbHOE W3MEHeHue
yposHA. ONB — ocanoyHonopoAHbii BaccenH

WX HanpasneHHocTs. [NaBHbLIA NPUHLUAN KOPPENAUMK — ONpEeaeneHne MOMEH-
TOB nNafeHWA ypoBHA. Ha BCex ueTbipex paspesax TaKoe MNajeHwe YpOBHA OT-
meuaetcA 10,8 mnH. ner Haszag. 3TO rnaBHoe Hecornacwe ANA BCEX PErvoHOB.
[pyroe napenue — 30 MnH. NeT Hazan — BbIABNAGTCA TaKKe ANA BCEX PETUOHOE,
a 49 1 60 MNH. NeT — TONbLKO ANA TPeX, rae 3TK OTNOXKEHNA BbIABMNEHbLI.

Mocne KoOppenAuMKM 3TUX FNaBHLIX UWKMOB NPOBOAWTCA KOHTPOMb BO3pacT-
HOTO MONOXEHWA CNOEB MeTogamu crpaturpaduu (No ckeakuMHam unu B pas-
pesax) [Loutit, Kennett, 1981]. Cneayer y4ecTe pa3spelualoulyro cnocobHOCTb
CEACMUWYECKUX METOAOB — B PAAE MECT MOLWHOCTL CNOeB, yCTaHaBnvBaeman
0BbIYHbIMK METO4aMKU CTpaTUrpadK, CTOMb HE3HAYUTENbHA, YTO OHWU He BbIABAA-
toTcA (He pa3pewatrTcA) Ha CEMCMO3anncAX.

Cnepyrowan cragua — ONpeAeneHne aMmnnuTyabl U3MEHEHWIA YPOBHA, YUNTbI-
BaA CMOXHbIA XapakKTep KpuBbIX. AHanu3 npoBOAAT METOAaMW BblAeneHuA
NONe3HOro curHana Ha hoHe NoMex: CHavana BeiABNAKT CaMble KPYNHble n3me-
HEHWA, a 3aTem nameHeHuA Bonee Menkoro nopAaka. B KoHeyHom cuere yiaeTch

23



Nony4uTe raoGanbHy KPUBYK W3MEHEHWW YPOBHR C OTHOCWUTENbHbIMW 3Haue-
HUAMW aMNNUTYA 3TUX U3MEHEHUA, YTo6bl NPUBA3aTh UX K KOHKPEeTHbIM 3Hade-
HUAM NOABLEMOB U CHMXEHWUWA YPOBHA OKeaHa B METPAax, HYMXHO NpPeoacnets
Hemano TpyaHocTen, MNpeanoxeHa oTHOCUTENBHARA WKana: NoAbem ypOBHA B mMe-
nosoe BpemMA (65 MNH. NeT Hazal — MaKCUMManbHbLIA U3 U3BECTHbLIX) NPUHAT 33
1,0, a cambiit HVDKHWUA yposeHb (onwrouer, 30.mnH. net} oBosnadaerca 0,0. Ta-
KaA OTHOCUTEeNbHaA cucTema KanvbpoBKW yaoBHa ANA CEUCMUYECKUX UCCNEeao-
BAHWI, HO ANA HaWWX Lenen Heobxoanma KailMbpoBKa WKans! 8 METpax.

AnA kKannBpoBKW OTHOCKUTENLHOW LWKankl HEOBXOAWMO WCMONL3OBaTL ONpe-
LeneHuA, cAenaHHble He3aBMCUMbIMK meToaamu. Kak nokasany uccneposaHvA
N0 TEeKTOHWKE NAUT, ypoBens MupoBoro okeaHa MeEHRETCR B COOTBETCTBUU C
U3MEHEHWAMW CKopocTW cnpeaviira [Pitman, 1978, 1979; Rona, 1973a, b;
Rona, Wise, 1974]. Mpu BhICOKMX CKOPOCTAX pPaClUMPeHWR [Ha CPeAuHHL|e
XxpebTbl CTAHOBATCA WMWPE W BbilWe, T.e. MPOUCXOAMT BbITECHEHWE BOAbI, YPO-
BeHb OKeaHa nofHvmaetcr. O cKOpPOCTAX PACWMPEHUA HAYMHEAR C NO3AHEW HOPbLI
MOKHO CYANTH NO MarHUTHLIM aHOManMAM [CKOpOCTe OnRpeaenAeTcR  Aene-
HMEM PAaCCTORHWA MEXAY COCeAHWMM aHOManuAMW Ha Wx BospacT). OAHO U3
nNocnNeaHNX NOCTPOeHWI NpuHagnekut B. Mutmany [Pitman, 1978], ero AaHHbie
HaHeceHbl Ha puc. 14, KpuBbie, NoNyyeHHble Ha OCHOBE TaKWX MNOACYETOB, AAKT
BO3MOXHOCTh KanubpoBaTh NONOXKEHWE YPORHA OKeaHa OT Mena A0 COBPEMEH-
HOCTH. BMAHO, 470 XOA KPUBOW W3IMEHEHWMW yDOBHA COBNAgaeT CO CPEeAHEeN Nu-
HUE W3MEHEHWA Mo CeACMONPOMNUPOBaHWID, OAHAKO peanbHad gopma no-
crneaMer KPUBOW HaMHOTO CNOXKHEEe, Yem PacveTHOW. 3Aecs OTMEYarTcA OTKNO-
HEHMA KaK C NNKCOM, TaK U C MUHYCOM, YTO ECTECTBEHHO BnaroaapA MCKNOYM-
TENbHO CNOXHbLIM CBA3AM (haKTOPOB, KOTOPbIE Bbi3bIBAOT U3MEHEHWE YPOBHA
MupoBoro okeaHa.

Takum o6pazom, yaanocs KanubpoBaTh (C y4eTOM TaKk»e W APYryux AaMHbIX)
KPUBYH OTHOCUTESbHLIX M3MEHEHWA ypoBHA Ao 65 maW. net wasag (pwuc. 15),
a YYUTbIBAA KOMWYECTBEHHLIE CBA3M MEXAY PasnNUYHbIMKU UMKNaMn — Lo 185mMnH.
neT Hasaa, T.e. ANA BCEro BpPeMEHW, KOTOPOMY COOTBETCTBYIOT OKEeaHCKWe OT-
NOXeHWA [ANA 1Opbl ¥ MENAa UMKNb) TPeTLEr0.NOPAAKA HE NOKa3aHbl) . PaBoTtamu
8 06NacTAX Pa3sBUTUA KOHTMHEHTANbHOM KOPbI (LWenbdbl U MaTEPUKOBbIE CKO-
Hel, @ TaKkke OpUBpexHbie Y4acTKu KOHTHUHEHTOB]! YAaNOCh MNOCTPOMTL MEHee
HaAGXKHYD WKany U3MeHEeHUH YPOBHA OKeaHa ANnA BCero thaHepo3oA.

A3 conocTaBNEeHWA 3TUX KPWUBbLIX CNEAYeT, YTO Ha HUX MOTYT BbiAENAThCA
UMKNBLlI pasHoro nopAaka. Camble KPYNHbLIE UWKIBLI — NPOAOIKUMTENLHOCTLIO
200300 mnH. neT — uUWKnNbl NEPBOrC NOPAAKE; UMKNbLI BTOPOro MNOpAAKA
{cynepuuxnst) cpearen npoagonwutensHocTi — 10—80 mnaH, net. Buigenaworea
4Ba uwkna nepsoro nopaaka, 14 — sTtoporo u 80 — Tpetsero. Paszpabortana
HOMEHKNaTypa UMKNOB pasHOro NOpA/AKa, KOTOpPaA NOKasaHa Ha pUCYHKax.
MoaveM YpPOBHR BO BCEX LMKNAaxX WMAeT O4YEHb MOCTENEHHO, CHUXKEHWE — OYeHb
BLICTPO, NOYTU MIHOBEHHO.

W3meHeHuA ypOBHA OKeaHa OT KemBpuA A0 PaHHEro Tpuaca NoKa ewe AoKy-
MEHTUPOBaHLI HEpoCTaToyHo, HaaewHo AatupoBaHel Bonee nos3gHWE UWMKIbI;
TaKe HafexHO BbIAENAIOTCA LMKkl BTOPOTO U TPETEro NOPAAKOR, HO Kanui-
POBKA 3TUX OTHOCUTENbHbLIX N3MEHEHWUIA NOKa OrpaHiYeHa HeGoNbWNM KonuyecT-
BOM TOYeK. B KOHUE KamMMaHCKOro BPEMEHW YPOBEHb OKEaHa AOCTUI CBOEro
maKcuMmyma +350 M. MuHumanbHbie 3Ha4€HUA ypoBHA ObiNWM B paHHed rope
(=150 m), cpeaHem onuroueHe {—200 m) u B nozaHem mwuouere (—180 m).

Takum 06pazom, C WPCKOTO BPEMEHW B OKeaHe WMEeNu MecTo W3MEHEHWA
yposHA oT +350 po —200 m, 1.e. Ha 550 m. CHuxeHue ypoOBHA oKeana Ha 200—
250 M coOoTBETCTBYET BHELWHEN KpoMKe weneda; Takum o6pazom, Npu HU3KOM
CTOAHWW YPOBHA OKeaHa 6a3uc 3po3un Nepeoro rnobansHOro YPoBHA NaBUHHOM
CeAMMENTAUMM OKAa3bLIBAEGTCA 3a npeaenamu wensca, Bech 0CaA04YHbLIA MaTepuan
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P w c. 14. NameneHne ypoBHA oKeaHa anA nocneaHux 200 mnH. net [Vail, Mitchum, Thomp-
son, 1977]:

a — NOABEM YPOBHA OKEaHa no A3HHbLIM WM3MeHeHuN CKOpocTw chnpeaudra: 1 — no:
[Pitman, 1978],2 — no: [Hays, Pitman,1973]; 6 — conocTaenexne KPMBOK, NOCTPORHHOR
N0 AanHsIM CeldMOoCTpaTurpaduum, ¢ kpueoin B. Murmana [Pitman, 1978);8 — kpusana rno-
BanbHbiX M3aMeHEHWA ypOBHA (3aWTpMx0BaHa 4acTe KPUBOW, ANA KOTODOW aeTanu noka
He onyBnukoBaHb)

cbpacbiBaeTca Ha BTOpon rnofanbHbi YpOBEHb, T.e. K OCHOBaHUID MaTepUKOBO-
ro cKknoHa, Mano Toro, KonoccanbHbie CKOMNMEHUA OCAAOYHOrO mMaTepvana B
0Cago4HONOpoaHbIX BGaccedHax ycTbeB pek (T.e. Ha NepBOM ypOBHE) OKasbliBa-
nMce NpW atom NpUNogHATbiMKM Ha 200—250 m Haa HoBbim Basucom 3po3uu,
YTO Bbi3bIBANO GbICTPbLIKM Pa3MbIB PbiXNbiX 06BOAHEHHbIX OTNOXEHWIA, a 4acTbio
M MX CTEKaHWe C NepBOro YPOBHA Ha BTOpow. CnepoBaTensHo, BpemA perpec-
CWWA — 3TO BPEMA NEPeMELLEHUA TNaBHOW YacTy 0cafo4HOro maTepuana c nepeo-
rO YypOBHA Ha BTOPOW, a Ha aKTUBHbIX OKPauHax, rae BTOPOW yPOBeHb HE Bbipa-
KEH, — NepemelleHA Ha TPeThid ypoBeHb, [ NaBHbIe YePTbLI 3BONOUUM OCAAOUHO-
ro marepwana B NOACAaX NaBWHHOW CEAMMEHTAUWM CBA3aHLI C M3MEHEHWAMMW
YPOBHA OKeaHa, ¢ M3mMeHeHWem Basvca 3po3vMn B Uctoprn 3emnu.

OpaHa U3 BEPOATHBIX NPUYMH KPYNHbBIX NOHWXKEHUHA YDOBHA OKeaHa — Npouec-
cbl 0BAYKUMKW, T.e. HAABUMaHWA NAWUT C BbIXOACGM Ha KOHTWMHEHT B BWAE MMraHT-
CKWX YeWwyWn — vacTei NNuT, paHee BbITECHABLUMX BOAY B okeaHe. [Mo 3aKoHy
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P uc 15, Kpuean uaMeHeHnid ypOBHA OKeana ana nocneadux 65 mnu. ner (wKana oTHOCK-
TeNeHaA; WKany B MeTpax cm. Ha puc. 14 (no: [Vail Mitchum, Thompson, 1977; Vail, Mit-
chum, Todd etal., 1977; Loutit, Kennett, 1981])

Apxnmena 06Lem BbITECHEHHOW UMW BOAbI YMEHBLIMTCA Ha COOTBETCTBYIOW YO
BeNMYMHY. [lNA Takoro 3aKn4YeHUA WMETCA OCHOBAMMA B UCTOPUU ME3030A—
KaiHo30AR. Taw, Bennkar WHaWidckar nnudTa HaasuHynacs Ha Espasuio okono
50 mMNH, ner Haszaa, HO KOHTMHEHTanbHbIE 4YaCTW NAWT CTONKHYNUCE OKONO
30 MnH. net Hasaa, Koraa Havyanocs o6pasosadne TWmanaes (gocTurno makcu-
Myma okono 20 mnH. net Haszaa). WimenHo 30 mnH. neT Hasaa (B onurouexe)
OTMEYaeTCA BeNW4YanLLee U3 HAAEeKHO M3BECTHbIX W3MEHeHWe YPOBHA oKeaHa —
or +350 ao —200 m, T.e. Ha 550 m.

C HacTynneHWem KaHO30MCKOro ONefeHeHWA OAHOW W3 NPUNUH U3MEeHeHWH
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MoXeT BbiTe MOBMNM3aUMA BOAbI NpW 06pPa3oBaHUM NEOHWKOB W EE NocTymnne-
Hue npu TaAHMKM. CKOPOCTL 3TUX WU3MEHEHWN O4YeHb Benuka — Ao 10 m/1000 net
(10 000 B). OnaHaKO UMKNUYHOCTL U3IMEHEHWMIA YPOBHA OKEAHa C HacTynneHuem
onefeHeHWA CyLlecTBEHHO He MeHAeTcA. CnepgoBaTensHO, NPUYMHAE 3TUX M3MeHe-
HWW WMHaA, XOTA ONEAEHEHWA CYLWECTBEHHO BNWAIOT Ha KOoNebaHWA YPOBHA BTO-
poro v TpeTbero NOpAAKOB. [NaBHaA NPUYMHA, KaK YKa3biBanocb, — M3MEHEHWe
obbema cpeAuHHbIX XpebToB, a Tak)Ke NEPecTpPoWKa CUCTEMbI OpraHM3aummn
nnuT (ANWHA aKTUBHBIX XpeBTOB, BO3HMKHOBEHWE NOABOAHLIX BYNKaHNUYECKMX
XpebToB ¥ BYNKaHOB U T.4.) .

3HauuMTensHO TpyAHee OBBACHUTL PE3KOE NajeHWe YPOBHA, CMEHAKLWEro
TpaHcrpeccuu. CKNaabiBaeTCA BNEYaTNEHWe, YTO OHO CBA33@HO C AOCTUXKEHWEM
HEKOTOPOro KpPUTU4YecKoro ypoBHA — Bapbepa, nocne KOTOPOro BoAa NocTynaer
B KPYNHbIE BOAOEMbI, YTO MPUBOAUT K BbICTPOMY CHUXKEHWO yYpOBHA. Mpume-
pPOM TOMY MOryT BbiTb yCnoBuA 0B6pa3oBaHWA MECCUHCKMWX 3BanOPWUTOB C MOYTH
NoNHeIM yaanednem Boasl n3 CpeansemHoro v YeprHoro mopein. MNpu TpaHcrpec-
CUW, NocnefoBaglien 33 3TUM cobbITMEM, MOcne AOCTHXEHWA TNyBuHbl Maneo-
[vBpanTapa BOAbl OKEaHa BHOBb 3aNONHWNM KONOCCanbHbIe BNaalHbl, YTO Bbi3-
Bano pe3Koe CHWXeHWe YpoBHA okeaHa. O6vem CpepusemHoro mopa — 3,754,
YepHoro — 0,637, Bcero — 4,3 MnH. kKm°. Wx 3anonHeHune TpeByeT CHUKEHUA
YPOBHA OKeaHa Ha 12,6 m, T.e. ANA cHUxeHWA yposHA Ha 100—120 m Heobxo-
AnMbl KoTnoBuHbl B 10 pa3 Bonbwue,

Pamku cTaTb He NO3BONAKT 3aTPOHYTk MaBMHHYH CEAMMEHTAUMIO WMHBIX
TUNOB — BWOrEHHYH, BYNKAHOTEHHYIO U XEMOTEeHHYHD, a TaKke NaBUHHY ce-
AUMEHTALUUID TEDPPWUreHHYH0, MPOUCXOAALLYH) Ha KOHTUHEHTax (MeXropHsie
BMaavHbl, 03€pHO-BONOTHBIE OTNOXEHUA U AP.) .

XoTenock Bbl OTMETWTL, YTO HOBOE MOHATWME NMaBWHHOW CEAVWMEHTAUMK He
NOAMEHAET CEAMMEHTaUMM B YCTbEBbIX 30Hax, Ha wenbde M y OCHOBaHWA ma-
TEPUKOBOro cknowHa. JlaBuHHaA ceAMMEHTaUWR BCTPEYaeTCA TONbKO Ha OTAENb-
HbIX y4acTkax 3Tux obnacrei, roe odeHb BbICOKW €€ CKOPOCTH, YTO M NPUBOAUT
K BO3HWKHOBEHWIO aBTOHOMHbLIX OCAagOYMHONOPOAHLIX BaccenHos, T.e. 3TO ceaw-
MEHTaUWA BbICOKMX CKOpOCTEN, co3fawwmx ocobkle ycnoBuA, ocobbie ocanou-
Hble obpa3oBaHmA.
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YK 551.461.8
1.1, TAMO®EEB, H.B. PEHFAPTEH, B.8. EPEMEER

MPUMEHEHWE NMATONON0-® AUWANBHOTO METOAA
K W3YYEHUH OCAAKOB OKEAHA

B leonorwueckom uHctutyte AH CCCP umeeTcA Heckanbko paboumx rpynf,
KOTOPbIE B Pa3HbiX HaNpasNeHWAX BEAYyT UCCNeA0BaHNA OKEeaHWYECKUX OCaa0y-
HbIX OTNOXeMun n BaldanbToBblX nopod. B uyactHoOCTWU, nuTonorudeckan rpyn-
na 3aHWmaeTcA obWMMK BONPOCAMWM NUTONOIrWMK KU reonorun Bcen HaabaszaneTo-
BOW OCaJo4YHON TONWW OKeaHa WWMPOKOro BO3pPacTHOFO guanasoda (oT no3a-
Hell 1Opbl A0 MNEWCTOUEHE BKNUATENBHO) . JlnTonoruveckana rpynna yHKum-
onupyeT ¢ 1973 r. 3a 3toT nepvogd BbiNK U3yyeHbl KEPHOBbLIE MaTepuans! rny-
6okoBOAHOTO BYpPeHWA, NONyyYeHHbIE 3IKCNeLMumein Ha cyaHe 'Mnomap Mennen-
nxep'' 8 xope peicos: 38, 41, 48, 49 (CeBepHan ATnaHTuka) w 54, 62, 63, 65
(Tuxunn oKeaH) .

Llent vccnenoBaHvin NUTONOMMYECKOW FRYNMbI 3aKn4anack B CrneAyroulem:

1) cOCTaBUTb Ha OCHOBAHMU W3YHYEHWA TEKCTYPHO-CTPYKTYPHBIX OCOBEHHO-
CTeA WM BEWecTBEHHOrD COCTaBa MOPOA, tnararwux Hanba3ansLTOBYH 0OCad0Y-
HYH TONWY OKeaHoB, npeactaBneHve o daunanbHbix ycnoBuax obpa3sosaHvA
WCXOAHbLIX 0CaAKOB, NOPOAUBLLMX 3TV NOPOAbLI;

2) BbIABATE NUTONOMMYECKHME W (PaUMENBHO-MUHEPANOr M4ECKKUE KPUTEPUA
pacineHeHWA v CONOCTaBNEHUA Pa3pe30B 0CAA0YHOW TOMULW B Mpeaenax n3yven-
HbIX YY44CTKOB OKEaHUYECKON aKBaTOPWW;

3) HamMeTuTb OCHOBHbIE WCTOPUYECKHME 3TaMbl POPMUPOBaHMR OCAACYHOM
TONWM KOHKPeTHbIX 06nacTen okeaHa v NOAYEPKHYTsL 0BWME 3aKOHOMEPHOCTY
WCTOPWN  ME3030MCKO-KaWHO30MCKOra nuntarenesa Cesepron ATnaHTMKM wm
NpyMKanuopHUACKOW 4acTW (rnaeHbiMm obpasom) Tuxoro okeaHa;

4) NPUHATE y4acTve ¢ MATONOTHUHECKHUX NOINUMA B OCBELUEHMM HEKOTOPbIX
BonpocoB obuleid reonorvi oKeaHa: a) BLIABNEHWE B OCafOMHOW TONWE KOH-
KPeTHbIX PaROHOB aKBaTOPHN CNeAoB BuinbiX BCNbILWEK BYNK aHWYECKOMN AeATENb-
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HOCTU U TMAPOTEPManbHLIX NPOABNEHWA; B) paccmoTpeHue BONPOCOB TeK TOHM
YECKOrO NaneopexumMa KOHKPETHbIX pPaloHOB OKeaHa npw GopPMUpoBaHUW
Tam 0Cano4HON TONLWMK.

B ocHosy pabor 6Gbin nonoxeH MeToA NUTONOTO-thauManbHOro aHanuasa
paspe’ns OCafOYHOW TOMNWM B COMETAHWMMW C AETanbHbIMW MUHEPANOTUYECKM MM
vccnenoBaHMAmMU, Kaxk W3BeCTHO, 3TOT METOA, BHeApPeHHbid B yroNbHYH reo-
noruio KA. KeMyyXHUKOBbIM, Teneps YCnewHo Ppa3BuBaeTCA W COBEpLIEH-
cteyevcAa M.MN. TumodieesbiM NpK M3y4eHUW reonornieckux obwvexkToB pasHoro
BO3pAacTa ¥ PasHOro reHeauca.

He 6yfeM OCTaHaBNMBATLCA Ha CYLWHOCTW NUTONOro-haunansHoro MetTona —
OHa WWMPOKO W3BeCTHA. HanoMHWM TONbLKO CneAyroulee BaxHoe 0BCTOATENLCTBO.
Karknaa nopoga xapakTepu3yeTcR ABYMA OCHOBHbLIMM IDYNNamy NPU3H3BKOB.
OpHa rpynna obveaMHAeT Tak Ha3biBaeMble NEPBUYHLIE WNKU TEHETUYECKWE
MPW3HAKW, YHAcNeAOBaHHbIe 0 0T UCXOAHbIX 0CAAKOB. 3Ta rpynna No3sonnAert
BOCCO3AaTh auManbHbie YCNOBWA OCAAKOHAKONNEHWA (M HayanbHOW cTagvu
avareHesa) . 3aKOHOMEPHaA CMeHa MeHeTUYeCKUMX NPU3HAKos Nopoa No pa3pesy
PUCYET KAPTUMHY W3MEHEHWH YCNOBMA HAKOMMNEHWA OC3AKOB BO BPEeMEHU Ha
AdHHOM y4acTke 06nacTv cegvmeHTaumu. [pyraA rpynna npu3Hakos — BTO-
PUYHBIX, NOCTCEAMMEHTAUMOHHBLIX — OTpa)kaeT npoueccel npeobpazosanva
NOPOA H3 PA3HBIX CTAAMAX IMUIEHE3d U NPY BOIRLACTBMUM HA HUX Pa3HbIX BHELW-
Hux ‘akTopos. CnefoBartensHo, CMEHa BTOPUYHbLIX NPUIHAKOB NOPOA NO pai-
pe3y o0CafOMHOW TOMWM TOBOPWUT O reoNIOrM4eCKoW UMCTOPMU GOPMUPOBAHMA
TONMWMK.

3amMeTvM, uTO amepukKaHCKWe recnorv Npu OnucaHuW pa3pe3os OCafoMHbIX
OTNOXEHWH, BCKPbIBAaEMbIX FNyBoKOBOAHBIM DypeHWeM, pacuneHAKT 3Th Pa3-
pe3bl Ha Tak Ha3biBaemble cepum (units), onupaAce Ha Bce (6e3 pazpeneHun)
NpU3HaKK, xapakTepusylouwmue nopody. [103TOMYy reHeTWYecKn eduHbie, HO
Nno-pa3HoMy NOCTCEAMMEHTaUNOHHO NpeobpazoBaHHbIe NOPOALI MOTYT NONAcTb
B pa3Hbie CepuM, a NOPOAbI, Pa3Hble NO TUNY UCXOAHbLIX OCAflKOB, HO B OAWHA-
KOBOW CTEMNEHW M3IMEHEHHbIE BTOPWUYHBIMW npoueccamu, Moryt 6eiTe obbeam-
HeHbl B OAHWX cepuAx. PacunewxeHue pazpe3oB Ha cepuw, Ge3ycnoBHo, NOMO-
raeT BnuwHen KoppenAuUMK Pa3pe3os, HO OrPaHWHUBaeT BO3MOMXKHOCTH BbIRBNE-
HWA UCTOPMM U3MeHeHUW daunanbHon 0BCTaHOBKKW 0CaAKOHAKONNEHWA, Naneo-
reorpau4ecKux NOCTPOEHWA U T.4.

Ha coBpemeHHbIX (noayepkuBaem, COBPEMEHHbIX) Bonbwmnx rnybunax
okeaHa (2300—3800 m) HagbaszansToBaR 0CAACYHAA TONWA MOXeT ObiTh Npeg-
CTaBneHa nuTonoruyecku pasHoobpazHelMK nopoaamun, WMeTb B pa3pesax
o4eHb pasHoe dauwvanbHoe CTPOEHWE, Pa3Hyl BO3PACTHYI0 XapaKTepucTUKy
M BECbMa pa3nu4Hble MOULHOCTM CTpaTMrpadvyeckux ropu3oHToB. Bbicokan
TEKTOHMYECKAA, 38 MECTAaMW U BYNKaHWYECKAA aKTUBHOCTL OKEaHWYECKON KOPbI,
MOPPONOrMYecKn CnoXHbii pensed aHa (faxe rnyBOKOBOAHLIX YacTei OKea-
Ha), obunue paszHooBpPasHbLIX NO CWne W HaNPaBneHHOCTW HafAAOHHLIX Teuye-
HUKM — BCE 3TO B COBOKYNHOCTW 0OycnoBnueaeT U obycnoenvBano B Npownom
HENPOCTYI0 KapTuHy 00pPa3zoBaHWA U HaKOMEHWA OCAOKOB. KapTUHY hopMupo-
BaHWA 0CAA0YHOrO YEXNa B OKEaHe.

Mpexae BCErO KOCHEMCA OCHOBHbIX NUTONOTMY4ECKUX Pa3HOCTEW MOPOA
W3YYEHHbIX Pa3pe30B, a TOYHEE — MEHETUYECKUX W dauranbHbiX TUNOB UCXOAHBIX
ANA HUX OCAAKOB.

Hanbonee pacnpocTpaHeHHbIMU ABRAKTCA  OWOreHHble wWnbl: TO NpenMmy-
wecTeeHHo KapboHaTHble (70-99% CaCO;), 70 npevmyulecTBeHHO KpeMHe-
3eMUCTBIE — AMAaTOMOBO-PAAMONAPMEBLIE, cnoHronuTosble v T.4. [anee, no
CTeneHyW PacnpoCTPAaHEHHOCTH CAEAYIOT: OpraHoreHHO-rIHHUCTBIE, FIMHMCTO-
anespuTOBble, aneBpuTO-ecYaHbie, rpPasBWiHO-ranedHble oTnoxeHuA. Cpasy
3aMeTUM, Y4TO CPeau KNacToreHHoro martepuana o6noMOuYHBIX OCAAKOB paznu-
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4aeTCA AaBTOXTOHHBIA, cyrybo MecTHbIM, U annoXTOHHLIA, TEPPUIEHHbIA, NPUHE-
CeHHbI € KOHTMHEHTa. 3HaYMTENbHYH pPONb B HEKOTOPbLIX PAa3pesax Mrparl
NOPOALI, FEHeTUYECKM CBA3AHHBLIE C 0CAaAKaMu, HaKONNEHWEe KOTOPbIX Bbino
0BYCNOBNEHO CUHXPOHHOW BYNKaHW4YECKOW AEATENLHOCTLI) B COOTBETCTBYHO-
wux oBnacTAX oKeaHa UMW Ha MAaTePUKOBOW CyLE: MUTO-KPUCTanno- ¥ suTpo-
KnacTuyeckue Tydbl (B pasHoOA cTeneHu pas3yboxkeHHbie GBUMOreHHBIM UK rAK-
HUCTO-AETDMUTHBIM MaTepuanom), a TaxkKe KPeMHUCTO-UEoNUTO-MOHTMOPUN-
NOHUTOBLIE (MHOrAa C CcUaepUTOM) ayTureHusle oBpazosaHuA. OcobexHoro
BHUMAaHWA 3aCny)XWBaKT TaK Ha3blBaeMbleé '‘YepHbie cnaHubl’' — rAMHUCTO-
paguonApuessle U rRUMHUCTO-aneBpUTOBLIE OCAAKM CO 3HAYMTENbHbLIM COgepa-
HMEM OpPraHU4ecKoro yrnepoaa B BUAe TYMycOBOro W Canponenesoro Be-
LLECTBA.

Mpn w“3yYeHWW Ppa3pe3oB Mbl MONbITANUCE HAWTU B8 BAU3IKUX NO FEHeaucy
ocaakax obuwue YyepThbi, YTOYHAKOWME B AeTanAX dauranbHble YCIOBUA CeAUMEH-
TaUMM B KOHKPETHbIX YYaCTKax akeaTopuwn, T.e. O00BEAWMHWTb TaKWe OCAAKW
8 haumu. 3aKOHOMEPHOCTM B3aUMOCBR3eN (pauunii nozsonunu 0606wWMTs hauum
B Bonee KpynHbie reHeTU4YECKUe KaTeropuu — makpodaumu, Kakgan makpoda-
UMA OTPaXaeT 0OCHOBHbIE OCODEHHOCTM 0OCTAHOBKW 0C3aAKOHAKONNEHWA B
Bonee oBwMx YepTax, HO YXe B perwoHansHOM nnaHe. B mMakpodauumn 3anevart-
newHbl Te obuwme yCnoBMA HAKONNEHWA OCaAKOB, KOTOPLIE YAEPXKMBANWUCh NOCTO-
AHHLIMW B TEYeHWE OTHOCUTENbLHO ANWUTENBHOTO BPEMEHK U H3 CPaBHMTENbLHO
obwupHon oBnacTn akKKyMynAUUK,

Ha u3yyeHHbIX Hamu yvacTKax OKEaHOB NpPYM Me3030WCKO-KaWHO30WCKOM
CelMMEHTOTreHE3e MOMNW CyulecTBOBaTk CNeaylulMe OCHOBHble 0OCTaHOBKH
OCanKoHaKoNfeHWA wnu Maxkpodauum (T1am, rae ceidac ray6buHsr 2000
3800 mj :

1) 30HblI abconwTHoro rnybokosoasa (rny6we 4000 M) — TOHKOOTMYyYeH-
Hble FNWHLI C PAcNbINEHHbIMK MMAPOOKMCNAMMW Kenesa, WHOrAa NpUmMecs Mernb-
YaWWKMX 4acTUL BYNKaHU4eckoro creicna (obebluHo Kucnoro) ;

2) 3oHel rnyBokosoabA (2500-4000 m) — opraxoreHHbie, HaHHodopamm-
HubepoBble My  (POPaMUHNGIEPO-HAHHOBbLIE (KOKKONWTOBLIE) wNbl, WHOTAA
NPUMECh OPraHOreHHOro KpemMHesema;

3) 30Hbl OTHOCUTensHOro rnyboxkosoasA (1700—2500 m) — 6BuoreHHble
(cMewanHHoro cocrtaea) W rAUHWUCTO-BuoreHHsle WALl C NPOCNOAMW OTAAENEH-
HbIX TypbuanToR (MecyaHo-aneBpUTO-TAMHUCTLIX), 0caAKku 06bi4Ho BUoTYpPOM-
poBaHbl;

4) otHocuTensHoe menkosoase (500—1700 m) — BuoreHHO-rAMHKUCTO-anes-
puTOBble OCAAKW, CunbHO BMOTypBupoBaHHbie, MHOrga c NpocnoAMK Typbu-
ANTOB;

5) menkosogse (okeaHwueckoe u Mopckoe — 0—500 m): a) menkosonbe,
ynaneHHoe oT 6epera (300-500 m} — opraHoreHHo-06n0MouHbIE (M3 OCTAaTKOB
UFNOKOMXWX, MLWEHOK, MONAIOCKOB ¥ Ap.), 0OOANTOBHIE U MUKDOKOMKOBATbIE
M3BECTKOBWCTbIE MNbl; 6) noasBuxHOe ™MeNKoBOAbe, NPUBPEeXHLIE Y4aCTKM
(no 300 m); B) NnoaBoAHaA AenvTa — CyryBo TeppureHHsIe rMUHWUCTO-AaNeBpPUTO-
necyaHblie OCafKW W rPasennTbl ¢ 0BUNUeM PacTUTENLHOrO AETPUTA i YMYyCOBG-
ro Konnowaa, o6noMoYHbIM MaTepMan — NONMMUKTOBBIA.

CmeHa pa3nbix 0BCTaHOBOK CEAMMEHTaUWKM BO BPEMEHW faeT npeacTasneHune
0ob wctopur oOpMWMPOBAHWMA OCAAOMHOW TONUWM B UEeNoM, a CnefoBartensHo,
M OCBEWaeT HeKOTOPbLIe BONPOCHI FEONOTM4ECKOr0 PassuTWA COOTBETCTBY!O-
WMX PANOHOB OKEaHUYECKOW aKBaTopuu,

OcobeHHO MHTEpeceH B 3TOM OTHOWEHWW panoH CeBEpHON ATNAHTUKK —
tor Hopsewckoro mMopa, noasoaHoe nnato Pokonn, Buckaickuin 3anue ¢
coBpeMeHHbIMU rnyBbuHamu 1200—4399 m. MMeHHO 34ecCk B paspesax ocafoy-
HOW TONWM HapAAY € OcCagkamu oTHOcUTensHoro raybokosoasA v raybBoko-
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BOALA NPUCYTCTBYIOT ABHO MeNKOBOAHblE ocaaku — npubpexHbix yacTen
baccerina, NOABOAHOW AeNbThbi,

QOcaakwn menkosoabA U Aaxe 3abonoyeHHoro nobepexbn Bbinn aBHapyKeHbI
Hamu B Pa3pesax HWKHEro 30ueHa Ha tore Hopeexckoro mopsa', rpe olw 3a-
nerawT HENOCPEACTBEHHO Ha KPacHOUBETHOW KOpe BtiBETPWUBAHWA Da3anbToB.
3TM 0OCaAKW NPeAcTagneHb! CUMALHOrYMYCMPOBaHHBIMM. (MecTamMu — C rHes-
AaMW runca) aneBpuTOBLIMK rAWHamu. B oTpensHbIX MPoOCnoAx rnuHbl obHa-
PYMUBAKT PEAMKTHI KOMKOBATOW TeKCTYPRbl BonoTHbix nous. Mpu mayyeHuKn
KepHa CKBa)XMH M3 y4acTka nnaTo Poxkonn BeIACHWNOCL, YTO Tam, rae rnybuHs)
okeaHa cenuac pocturawT 2300 m, 8 paHHeM 3oueHe Bbina genbToBaA 0HcTa-
HOBKa CeflMMeHTauuun, T.e. ABHO npubpexHas. K aensToBbIM ocagkam, no
HAWWM fl@HHLIM, OTHOCATCH TPEBUHHO-TaNe4YHble W MecYaHO-2nespuTo-TIMHW-
CTbIE OTNOXEHUA. Bee OHU MONUMKKTOBbIE, H300MAYIOT MYMyCOBbIM BEWECTEOM.
Cpean obnomouHoro maTepwana Bonbliy PONb UrPaldT NPOAYKTb! AE3UHTErpa-
uun MeTamopdryeckx BMOTUTOBLIX CNaHWEB, KPOME KOTOPbIX OTMEHYAHTCA:
0BAOMKKM rpaHUTOB, 3NWACTOBLIX CHAHUEB, OCafoMHbIX nopog, 6GazanbToB W
Apyrux 3thdyameos. [yMycoBoe BEWECTBO MNOCTYNano C HeAanekoW cylum
8 BM[e PacTUTENbLHOro AeTpvMTa M KONNoWAHOro pacteopa. OHo o6naaano Bsico-
KOW peaKku4MOoHHOW cnocoBHOCTLI, KOTOPaA aKTWUBHO MPOABMANAchL Ha Nepebix
CTaauMAX OmWareHesa 0CagKoB. Hanpumep, NpW 4acTUMHOM OKMWCHEHWW OPraHu-
YECKOro BEWEecTBa B WNOBbLIX BOAAX MNOBLILWAMNOCE NapuWanbHoe [AaBneHue
YIrNeKucnoTel U M3 OCAAKOR MNOYTU NOMNHOCTBIO MCYE3anW OpraHoreHHble Kap-
BoHaTbi.

B paspeszax ocapovHoit Tonwiu paioHa buckanckoro anusa, KOCTYMHLIX
ANA W3YYEHWA, OTYETNWUBBLIE NPU3HAKW MENKOBOALA NPUCYLLN OTAOKEHUAM
anT-anebckoro Bo3pacta. OHu GoraTtel anNOXTOHHBLIM W 3BTOXTOHHBLIM FyMYy-
COBBIM MAaTepUanoM, BKAKYAKT MPOCAOW CUHTEHETUYECKWX AONOMWTOB U T.4.

Taxkvm obpasom, Hawwm HabnAEHWA NO3BONAKT CAENaTh CNeAyIOLLEE 3aKNt0-
yenve., Ha bBonbwei yactm CeBepHOW ATNAHTMKWM, NO CYWeECTBY, TONbKO CO
CPpEeAHEr0 30UEHA YCTAHOBUNUCL rMYBOKOBOAHbIE OKEAHWYECKWEe YCNOBUA cean-
MEeHTauuW, BNWM3KWe K COBPEMEHHbIM, T.e. rocnoAcTso rnybun B 2—3 kM u
WKMpokoe pPazBuTUe BMOreHHbIX MNMCTLIX OCafKoB. TONLKO Ha Cesepo-BOCTOKE
ATnaHTukik, Ha yyactke bBuckanckoro 3zanuBa, abuccans cthopmMUpoBanach
DaHbLUE, YXKE B KOHUE MENAa — B KamnaHe, MaacTpuxTe.

CoBceM nNO4UHOMY pa3BuBanuck coBbITMA B ULEHTPanbHOM vacTu Tuxoro
OKeaHa, Ha yyacTKe 3anafHoro cknoda rop Mapkyc-Hekkep, Cksaxuna 463
{peiic 62) Bbina 3anoeHa Ha rny6uHe 2525 M 1 npowna No 0Cafao4HbIM NOPo-
nam 820 m, He ponpA no GazaneTa, U BCKPbINAG OTNOXEHWA, BO3PAcT KOTOPLIX
bappem—nnencroued. bpocaeTtcR B rnasa, 4TO 338 BCE KanHO30WCKOE BPEMA
37eCk HAKOMUNOCh HWUYTOXHOE KONWMYECTBO OCaAKoB (BuoreHHbix HaHHOdopa-
MWUHUEPOBLIX WNOB) MOWHOCTEIO oKkono 55 m. Moutu Bech paspes (765 m)
CNoMeH MenoBbIMKW ocagkamMu U cTpaturpadu4eckn AOBONBHO NOMHO NPEACTaB-
NEH, XOTA M KOHCTAaTUPYHTCA cnefbl HeBonblMX NEPEPLIBOS.

HappeMckana CepvA  OTNOXEHWW, XapaKTepu3ylLaAcA NepecnavBaHuem
NUTONOFUYECKN W TeHEeTMYECKM BEChMA pPa3Nu4HbIX MNOPOA, BhidbiBaeT 6onb-
WOl WHTepec y uccnefoBaTenein, no-pasHOMY TpakTylwmux oBCTaHOBKY Hakon-
NeHUA UCXOAHBLIX Ocaakos. B atow cepwu yepeayroTcA: 1) KnacToreHHsle Kapbo-
HaTHble nopoabl (Bpekyun), copepawine oBNOMKKM O0ONUTOBLIX, OPraHOreHHO-
AETPUTOBBIX, MUKPOKOMKOBATEIX W3BECTHAKOB, OCTATKOB MWIMOKOMXWUX, MLia-

Cm.: Tumagheea [1.71., Penzapren H.B., bozamobosa 71.M., Apuy B.A. Nlutonoro-muHepa-
NOTMYECKOE ONWCaHME Pa3pesa OCaf04HbLIX OTNOMEHWWM no cKB, 336, — B kH.: Pedynertate:
rnybokoBoaHoro 6ypeHnA B ATnaHTWyeckom okeane B8 38-m peice “Mnomapa Yennew-
nrkepa’’: NMutonoruA v neTporpacmA. M.: Hayxa, 1979, c. 11-30.



HOK, MONMKCKOB U AP.; 2) BUoreHHble NENUTOMOPdHbBIE M3BECTHAKK CO CKEneT-
HbIMUK OCTaTKaMK1 PAAMONAPUNA U PENUKTAMU KOKKONUTOB.

Mbi nonaraem, 4To BMOreHHbie HAaHHOPAAMONAPUEBbLIE WNbI HAKANNWBANWUCh
B OTHOCUTENLHO rNYBOKOBOAHMOW 30HE OKeaHa, HO 3Ta 30Ha NPUMbIKana K
nepucepu4ecKon 4acTu oCTposHOro Wwensta. B cuny, BEPOATHO, TeKTOHuue-
CKWX NPUYUH NEPUOAMYECKK NPOMCXOAMNO CMEWeHUE MPaHuu 3Tux 30H. B pe-
3yneTaTe BGUOreHHble KapbOHAaTHO-KPEMHUCTLIE QCAAKW NepemMe)kanucs C u3ge-
CTKOBO-00NOMOYHbIMK, OpexkuneBnaHbiMu. Cyas no COCTasy KNacToreHHoro
MaTepuana BpeKuYndi, MCTONHMKOM NUTAHWA CNYXUAK MENKOBOAHbLIE 0ONUTOBbIE,
OpPraHoreHHo-00MOMONYHbIE ¥ Apyrue n3secTHAKK. K MOMEHTY pa3smbiBa 3Tu
VW3BECTHAKW BbiNKM YXe CWNbHO YNNOTHEHbI, YaCTWUYHO MEPeKPUCTanNM30BaHs.l,
a MecrtamMu W oKpemHeHbl. OBULen3BECTHO, YTO MPUCYTCTBME B UEHTPanbHbIX
4YaCTAX OKEeaHOB MENKOBOAHbLIX 0CaAKos MoOXKeT 0OyCcnoBnvBaTbCA CYWECTBO-
BaHWeM TaM octpoBos. OBnomouHbIA matepwan 6GappemMckux Gpexyunit MocTy-
nan 8 o6nacTe CEAUMEHTAUMW C NOMOLWLIC TYCTbIX, NAcTO0BpasHLIX NOTCKOR.
Bo3mMaoXKHO, 3T NOTOKK pacTeKanuck No nepudepuu Wwenbha.

HakoHeu, Bonbwum csoeobpasmem oTnuvaeTcA OCafOYHaA ToNWa, KOTOpan
BCKpPbITa OypeHveM B NpUKanuOpHUWCKOW 4acTw TUXOro oKeawa: Ha 3anaf-
Hom kpae HxHo-KanudopHuiickoro 6Gopaepnenpa, nnate Pueep (peic 63,
cke. 463—467) m B yctbe KanudopHuiickoro sanusa (peic 65, cke. 482—
485). Bnu3octe KoHTUHeHTa obycnoBnueana v cbycnosnueaeT Tenepb NPuUBs-
HoCc (paxe B OTHOCMTENnsHO rnyBOKOBOAHLIE 30HbLI OKeaHa) TeppureHHoro,
B OCHOBHOM aneBpvMTO-rAMHUCTOrO MaTepuana, KOTOPbIW CuMnbHO pa3basnAn
6uoreHHble (HaHHOOPaMUHUMDEPOELIW W AWATOMOBLIA) unbl. W3-33 UHTeH-
CUBHbIX AU GHEPEHUNPOBAHHbBIX TEKTOHUYECKNX ABMXKEHWMM, NPOABNABLUMXCA
NpPyM HaKONNEHWM OCAAOMHOW TONWM U Nocne ee obpa3oBaHWA, 3Ta TONWLA OKa3a-
nac, BeCbMa HEOAHOPOAHOW, a NO3TOMY ee KOHKPeTHble pa3pessl TPYAHOCO-
nocrasumel. B HWx HabnwpaetcA Oonblwoe pasHoobpasue NUTONOrUYECKOro
cocTaBa, CTpaturpatmyeckoro cTpoeHus U T.4. B BonbWUHCTBE paspes3oB Muo-
UEH-NNeWCTOUEHOBYD TOoNwy noactvnawT Ha3zaneTel. VIHTEpECHO noavyepKHyThb,
4TO, NO AaHHbIM 3Kcheavwumun '‘Tnomapa YenneHmpkepa’’, Ba3ansTsl pa3HoOBO3pa-
CTHble. B cesepHoW yactu paiioHa (cks. 469) BasanbTel AaTUPYIOTCA PaHHUM
MuoueHoM, toxHee (cke. 470, 471) — cpeaHuM MUOLEBHOM, a ewe KHee (cKB.
472, 473) — no3gHum MuoueHoM. BoamorkHO, uTo 6a3anbToBbLIE NOTOKW LINK
C Kra UM Kro-BoCTOKa M KaXAbii Pas rpaHnubl X PacnpPoCTPaHeHnA COKpalLa-
UCh.

Kak nasectHo, B rnyBoKOBOAHbIX 30Hax OKeaHa, rae HaKannMeaeTCcA Npemmy-
wectseHHo BuoreHHeIn Matepuan, TRXenaA dpakumA peako ObisaeT Bbipazu-
TenbHoW. B BonblUMHCTBE Cny4Yaes B Hel OTYETNMBO MPOABMAETCA TONBLKO NUPO-
KnacTuueckas npwvMece (nupokceHa, amgwmbona, ctexon). Ho, so3sBpaulasch
K pPacCMOTPEHHbLIM Cel4ac OTNOXEHWMAM NPUKanWOPHUMUCKOA 4acTh TUxXoro
OKeaHa, OCTaHOBUM BHWMaHWe Ha pa3spese cke. 467. Coctae TAXKenbiX MuHe-
panos anespuTosOW Pa3MEPHOCTH 3aKOHOMEPHO MEHRETCA Mo paspe3y, OT-
TEHAA 3TUM HIAHCbl TEKTOHWMYECKOTO PeXwWMa, CUHXPOHHOTO HAKOMMNEHKHD
Tomuu. OcaskoHakonneHwe wno 3Aeck Ha oHe NOCTOAHHOro yrnybnexua
obnactv akkymynAuuu. B Hauane cpeaHEeMWOUEHOBOrO BPEMEHW CeAMMEHTE-
uUMB ocyluecTBNANac, B YCNOBUMAX MenkoBoAbR, B6nMauM nnockoro, 3abono-
yeHHoro nobepexbA. Tennbid W BnaxHeid Knumat obycnosnusan pa3ssuTue
MbILWHOW PAcTATENLHOCTM B NOBEPXHOCTHbIX BOAaX OkeaHa W obecneyusan
NOCTYNNEHWE B OCAAKW TAMHUCTLIX W rymycosbix Konnowaoe. OBN0MOYHbIA
marepuan, CHOCMBLUMMEA C cywu, Bbln MHOrOKpaTHO NepeoTnoXeH, B TRXe-
noll tpakumu npeobnapany MarHeTWT, UMPKOH, PeAKO NOnNafanncs rpaHat w
XPOMOBAA WNWHenb. B KOHUE CpeaHero MUOUEHa NPoU3oLLIna BCNbIWIKE BYnKa-
HUYEeCKOW [eATENLHOCTK (BEPOATHO, Ha Cylle — M3IBEPKEHWA NAUMTOBOW mar-
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Mbi) M B OCaflkax okeaHa CTan AOMWHWMPOBaTb NUPOKNACTUYECKMIA MaTepuan.
HawvwnaR ¢ No3AHero MWoueHa BOCCTAHOBWMNAChL HOPMANLHO-OCAAOYHAA Cceau
MeHTauuA, Ho yxe B bBonee rnybokoBoaHOW 30He. BakHbie reonoruyeckue
coObITUA NPOM3OWNKM B NEPBOW NONOBUHE PAHHEro NnuoueHa, MIHTeHCWBHbIE
TEKTOHWYECKME ABWKeHWA 06YCnoBMNW NOABNEHWE HOBOIO WMCTOMHWMKA CHOCA
obnomMoyHOro Martepuana, KOTOPbIW CTan CHabxaTe 0cagku NPOAYKTaMW OE3WH-
TErpauMM rnaykodaHosBbIX W APYrvx MeTaMopduM4yeckux nopod. TAxenan
thpakuma oBoratunace 3epHaMu wWenoyHon poroson obmanku (30%) 1M mMune-
panoB rpynnsl 3nwaoTa. BoamMoxHO, HOBBIA MCTOYHWK CHOCa pacnonarancha
8 OTHOoCUTeNnsHOW Bnu3ocTu o1 obnactn HakonnexwwA. OBnomMoyHble 3epHa poro-
BOM OBMaHKWM M 3nnAoTa 38eCk 0OLINHO KPYMHEE MAarHeTUTOBbIX U APYTWX
sepeH. B nnenAcToueHoBbIA nepvos OCAAKOHEKOMNNEHME NPOUCXOAMNO B ewe
Gonee rnyboKoOBOAHOWM 30HE, B COCTABE MCTOMHUKOB Pa3mbiBa rNayxodaHoBbIe
CNaHubl Nepectany wrpaTte 3aMeTHyw ponb. M3 TAxenon dpakumm nNo4TH Mc-
yesnn 06nNOMKW rnaykodaHoBbiX 3epeH, W npeobnapgalowmMmy cTanuy 3epHa
00ObIKHOBEHHOW POTOBOW OOMaHKK,

Ha yu4acTke cospemeHHoro ycTeA KanudopHwickoro 3anvea, rae rny6uHb
cocragnawT 2100—3000 m, B8 xope peica 6uino NpobypeHo YeTbipe CKBaMWHbI
(c makcumansHon rnybuHon 3310 m). Paspes genuTcA Ha TpW 4acTu. HWKHAA
4acTe (NAMOUEHOBAR) — NWNNOy-Nasbl, NepemMexarlmnecA ¢ MaccmsHbimu Ba-
3ansTaMu M PeAKUMU FNMHACTBIMKA NPOCNOAMY; CPeAHAA (nnencToueHoBan) —
MaccuBHble 6a3anbTel C NOAYMHEHHBLIMW CNOAMM TWH W aNEBPUTOBbLIX NWH;
BEPXHAA (NNENCTOUEH-TONOUEHOBAA) — WCKNKOYATENBHO OCAA04YHbIE NOPOALI:
rAWHBI WM anNeBpUTUCTbIE TMMHBI C NPOCNOAMM NECYaHO-aNneBPWUTO-TNUHUCTbIX
Typbuantos. Knacruyeckun martepuan — cyrybo nonMMUKTOBBLIA, MHOrO yr-
MIMCTOrO ABTPMTA U N'YMYCOBOMQ KONNOKAQ.

EauHoobpasuwe o6noMouHOr0 MaTtepuana, AETPUTHOrO FAWHUCTOTO BeLue-
CTBa M TEKCTYPHO-CTPYKTYPHbIX 0CODEHHOCTEA OCAAKOB rOBOPUT O TOM, H4TO
B TeYeHWe BCEero YeTBePTUYHOro Nepuoja 3ecCk He MEHANCA XxapakKTep WCTOYHW-
KOB CHOCa TEPPWIreHHOro MaTepuana M ruapodMHaMuYeckun pexum obnactu
0C3IKOHAKONNEHUA OTNMYaNcA NOCTOAHCTBOM. JTo 6Gbina oTHocuTenbHO rnybo-
KOBOAHAA 30H3a OKeaHa C MOCTOAHHO AEUCTBYIOWWMW HAAAOHHLIMK TEYEHUAMM,
KoTopbie cBoboAHo pacTeKanudce No nNaocKomy aHy. Mepuoauvyecku croaa
BHEAPANUCE TypbuanTHbie NOTOKWM (C necyaHo-anespuTOBLIM MaTepuanom) .
OHu wnu ¢ BOCTOKA MAKW Or0-BOCTOKA, No3ToMy B Bonee ceBepHbIX pa3spesax
(cke. 482 v 483) TypBuanThl BCTPEYAKOTCA Yalle M MOWHOCTA WX A0CTUralnT 3 M.

Kak W3BECTHO, AnA OKeaHa XapaKTepHbl [MAPOTEPManbHble NPOABNEHUA.
OKOHTYPUBAKOTCA uenbie NoNA aKTUBHOW [AEATENLHOCTM ra30BO-KUMAKUX 3IMa-
Hauvi (Hanpumep, panoH octposos [ananaroc). Cneabi Bsinkix NPOABREHWMA
rMAPOTEPM, TO4YHEE NHEBMOrMAPOTEPM, KOHCTaTMPYIOTCA U B nopojax Haaba-
3aNLTOBOW 0CAA04YHOM Tonwm NBOro BO3pacTa HaYMHaA ¢ MenoBsaro.

Mbl 3aHMManuchL 3TUM BOMNPOCOM HE CMNEUMansbHO, a MONYTHO, NOCKOMbKY
8 HEKOTOPLIX CNY4aAX yAaBanocCh yNoBuTb B ADEBHUX NOPoAax CneAbl feATenNb-
HOCTW ra3oBO-KMAKMX Tepm (pa3zHon cTeneHw uHTeHncueHocTm). Cospanock
Takoe obuiee BnevaTneHwe: a) NHeEBMOrMAPOTEPManbHaA AEATENLHOCTb WMena
8 NPOLINOM MYyNbCHMPYIOWWA XapakTep, B pa3pe3ax OCafOYHOW TOMWM MOTYT
4epeaoBaTLCA NOPOALI CO CNeAaMu 3TOW AeATenbHoCTVM u 6es Hux; 6) nHeBmo-
TMAPOTEPMBl MOMAW NPOHUKATL MAW B CBEXWe 0CafxK, T.e. BblTb CUHXPOH-
HbIMW NPOUECCY CeAMMEHTAUMK, UNW B YyXe CHOPMWMPOBasLUMECA NOPOAbl Ha
NOCTCEAMMEHTAUMOHHOW CTaaMM WX CYLWEeCTBOBAHWA; B) xapaxKTep BO3aen-
CTBWA NMHEBMOMMAPOTEPM Ha OCafgKW Wni nopoas! 6bin pasHoobpaseH, a XxMmu-
YeCKWW COCTaB TepmM He OTNMYANcA NOCTORHCTBOM. JTO, KCTaTu, NOATBEPXK-
faeT MbICNb WCCNefoBaTeneil O TOM, 4TO He BCEraa NHeBMOruApPOTePMbl Hano
OTHOCUTbL K AepuBatam Ha3zanbTOBOW MarMmel,
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MNpuBeaeM HeCKONLKO KOHKPETHLIX NPUMEPOB AEATENLHOCTH TUAPOTEPM,
OTPAKEHHOW B NOPOAax Hanba3anbTOBOW 0CaA04HOW TONLWLW.

ludporepmei, NPORBAABWILECA CUHXPOHHO € ocadkoHakonnenuem. 1. LeHT-
panbHaAa 4acTe Tuxoro owkeaHa (ckB. 462), ant—ans6: rnyboxoBoAHan 30Ha,
HaKannMeanuck HaHHopaaWonApuesblie Wnbl. MoA BAMAHWMEM NOATOKAE MUHepa-
NM30BaHHbIX B804 06pa3oBancA ayTUreHHbIA  KEeNe3ucTbii MOHTMOPUNNOHWUT,
BbiLenaymBancA OWMOreHHbIH KPEMHE3EM M CKEneTHbie OCTaTKW paguonapuil
NONHOCTLIO 3aMewlanince UEeoONMTOM; BO3HMKanNK pombo3apuyeckue KpucTannsl
W arperatel (KOKApaoOBOW CTPYKTypsbl) eneawctoro kapboHata (cupgepwra).

2. Tuxwit okeaH, pavoH ocTposos lananaroc (cke. 427), muouen: rnyboko-
BOAHAA 30H3a OKeaHa, W0 HakonneHue BUOreHHbIX KOKKONWUT-AMAaTOMOBbLIX
0CafKOB, K KOTOPbIM MEPUOAMYECKM NPUMELLMBANCA BWTPOKNACTUYECKUA
matepuan. SNu3oanyeckn B 3TW MNbl NPOHUKANWU aKTUBHbIE rMapoTepmsel. B no-
CneaHeM cny4ae CMNbLHO M3MEHANCA OCaAoK: oborawancA KPynHbIMiK Bbiaene-
HUAMMU KANUIUCOAEPMALLETO MENe3UCTOro MOHTMOPUNNOHWTE, B HEM NOABNANCA
LEONWUT, BbILLENAYMBANCA KPEMHE3EM W YaCTUYHO BuoreHHsin KapboHaT; HexoTo-
pble PaKOBKHBI (hoPpaMuHUpEP 3aMeLlancs MOHTMOPUNNOHUTOM.

3. Ycrbe KanudopHuitckoro 3anvea (cxkeakuHbl pewca 65), nneicroueH:
rnyboKoBOAHbIE MNKCTLIE OTNOXeHWA, 34eck TennosBon 3hheKT 0T rnapoTepm
OTPAa3vNCA O4eHb cBoeobpasHo. Kak yxe yNnomMuHanocb, 3TW OTAOMEHWA Npea-
CTaBNeHbl TFNUHUCTO-aNEBPUTOBLIMM WM TNMHUCTBIMKW Mnamu  (C nNpocnoAMM
otaaneHHbIX Typbuautos). OaHon U3 OCOBEHHOCTEM 3TMX OCaaKOB ABNAETCA
NOCTOAHHAA NPUMECHL B HUX ayTureHHbiXx oBpa3oBanuin runca. [unc aaer arpera-
Thi W XOPOWO OMOpMNeHHBIE eanHWYHbIE KpucTannel eepeteHoobpaszHow
6oYyKoBMAHOW DOPMbt M NPOCNEXKUBAETCA MO BCEM paspe3am 0CaA0YHOM TONWM.
Bo3HWMKHOBEHUE TUNCa NPOMCXOAMNC ABHO B CBEXEM, NOAATAMBOM OCAAKE;
KPUCTansnsl NONY4YUNMCh KPYNHbIMKM, 4acTbiMW (padiMHMpOBaHHLIMMA) .

Ham npeacTaBnAetca, 4To cTone HeoBbiMHAA ''3aruncosaHHocTs’’ rnyboxo-
BOAHbIX OKEAHMYECKKX MNCB MOrnNa npovcxoauTs (aaxe BGe3 npusHoca seule-
cTea) npu AoBaBoYHOM noforpese WNOBLIX BOA, U3 KOTOPLIX NyTem ceoeobpas-
HOFO BbINAPUBAHWA Beinagan runc. B M3yyeHHbIX HaMWU paspe3ax CKBaXKWH
peica 65 BBLIABMNOCL 3aKOHOMEPHOE YMEHbLLLIEHWE CTeneHu ''2arMncoBaHHoOCTH"
MNOB B HanNpaBfeHWW C Hro-8OCTOKAa Ha ceBepo-3anag. OuesuaHo, 3to Beino
0byCcnoBneHoO COOTBETCTBYHLWIMM  PacnonoOMXeHWeM WCTOYHUKOB TennoBow
3IHEPrUM B AAHHOM PeruvoHe.

ludporepmei, 803delcTa yiouue Ha yxe cghopmuposaguriecq ocadku (nopo-
dbi). UentpaneHan vacte Tuxoro okeana (cke. 462), 6appem: cepuA nepecnau-
BaHWA W3BECTKOBbIX BpeK4Yen M NenUTOMOPMHbIX W3BECTHAKOB C PaauoONApPU-
AMK. B oTaenbHbIX cnoAax 3Tx nopoa ObisaeT eblueno4yeH BeCb OPraHOreHHbI
KPEMHE3EM W CKefleTHble OCTaTKW PaaMONAPWMA NONHOCTLIO 3aMeLleHbl Kanbuu-
ToM (MoHokpucTannom) . TyT e BCTPEYarOTCA TOHKWUE U3BUNUCTBIE NPOXUNKHK
(cexywme cnoucTocTs) KanbumTa u GapuTa.

HecMOTpA Ha TO, 4TO HAWMMWU UCCNEeA0BAHMAMM OXBAaYeHO NOK3 O4YeHb Orpa-
HUYEHHOE 4YWCNO YYaCTKOB OKE3aHWMYECKON aKBaTOPWU U YTO OCAAO0HHLIE OTNOXe-
HAA OKEaHOB HajeneHbl PAAOM CNeuMtbM4ecKWX 4epT, MOXHO CKa3aTk, YTO
nMTonoro-haumansHeIi MeTOA W3YYeHUA OCaA04HbLIX Tonuw, onpasgan ceba
M NPUMEHUTENBHO K W3Y4EHWI0 OKEAHWUYECKWX OTNOXeHUWH. ToNbKO B8 AaHHOM
cny4ae 3TOT MeTof TpeByeT UCKMHYMTENBHO TULATENEHOTO MUHEPANOrMiecKoro
M3YYeHWA MaTepuana npu paccMmoTpeduu daunanbHbiXx 0cobeHHOCTer ocaakos
uT.A.
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B ocapowHoW Tonule, nepexkpsbiBaowen 6asansTbl, 0cobbiM 0b6pazom oTpaxe-
Hbl andbepeHunpoBaHHble, 6noKoBbie (pa3Hoi aMnAMTYAbl) TeKToOHW4eCKue
ABVEHWA OKEeaHWYECKOW KOPbi. BbIABNAIOTCA NpU3HaKW ABWIKEHWH, CUHXPOH-
HbIX 0CaAKOHAKOMMEHWIO, W ABWKEHWIA, NDOABNABLUMXCA NOCNE HaKoNMeHWA
TONWIM OCaAKOB.

Becroay Ha paccCMOTPEHHbIX HaMW YYacTKax OKeaHa HaKonneHwe Me3030i-
CKO-KaWHO30WCKOW OCAA04YHOW TONWKM NPOMCXOAMNO MPWU NOCTENEHHOM YBEnu-
YeHUW cTeneHn ux rnybokosogHoctw. Ho Ha cdoHe obwero onyckaHuAa Pervo-
HOB WMenu mecTo pasHoobpasHbie 6nokosbie aswxennsa (Bonee Menkoro
MacwiTaba) , KoTopble OKasbiBanW BNMAHWE Ha X04 MpoUEcca oOcagKoHaKonne-
HWA Ha KOKAOM KOHKPETHOM YYacTKe aKBaTopuM.

YK 551.31:551.74

r.A. YNXPAAIE, MA. BEPUA3E, 3.8. BAPCUMAUWBKITA, I'.C. KUKOL3E,
F.. CUBAWBWIIN, H.T, UABAQ3E, N.4. YEYESAWBUH

HKPCKWUE W MENOBbLIE OCAQOMHLIE
W BYNKAHOIMEHHO-OCAAO4YHLIE TEOKOMMNEKCHI TPY3UWU

B HWPCKO-MeNOoBbIX OTNOXeHWUARX rpvavm Ha OCHOBJHWMU pAfAE OMarHOCTUYe-
CKUX NpW3Hakos |cocTae, cTpoeHue, crnocob OTNOMEHWA, pacnpocTpaHeHue,
raneQTeKTOHMYECKUWA PeXXUM, AnareHes, KartareHes u Ap.) Bbigeneds! 19 reo-
KOMMNeKcos (puc. 1), ABNAIOUMXCA MHANKATOpaMK Kak o06CTaHOBOK OcanKo-
HakoNneHWA, Tak v nopogoobpazosaHnA. Huxke NpUBOAMTCA UX KpaTKans xa-
paKTepucTnKa.

1. JIAMHMYECKUA TIMHWCTO-NECYaHUKOBO-KOHMNOMEPaTOBLIA reoKoMNIeKe
{J;h + s} coOCTOMT M3 KOHTNOMEPaToB, rPaBennToB, NECYaHWKOB, PUONUTOBLIX
NUWPO KNACTONWUTOB BCTPEMAIOTCA NWH3ILI YINWCTLIX NECHaHWKOB ¥ OTHEYNOPHBLIX
rnvH. Mopoabl cnosxeHbl HEOTCOPTUPOBAHHBIM 0BNOMOYHBIM MaTepuanoM Kuc-
neix 3addy3veos u rpaHUToMaoB [A3upynsCcKoro MaccvBa. TekcTypa MaccuB-
Haa, nuH3oBuAaHaA. MowHocTe komnnexkca 120 m; 3aneraeT OH Ha naneo3on-
CKUX  KpUcTannuuecknx 06pazoBaHWAX, NEPeKPLIBAETCA  HUKHEOPCKUMMU
MOPCKUMM OTMOXEHWAMW, passuT Ha [lavpyneckom maccuee; obpazoeanca
B KOHTWUHEHTaNbLHbIX YCNOBUAX.

2. TpPaHCrpeccuBHbIA NECHAHWKOBOMW3BECTHAKOBLIW reoxomnnexke (Jys +
+ J,a). Ero HWKHAA 4acTb COCTOMT M3 apKO30BLIX U KBAapUEBbIX MECYIHUKOB
C NMUH3aAMN KOHMrNOMEePaToB, @ BEPXHAR — U3 KPACHbIX GPraHoOreHHbIX W3BECTHA-
KOB, Meprefiei, CnioancTeiX MECYAHUKOB U W3BECTKOBWCTLIX Tydos. MowHoCTh
reokomnnexca 100 m; pa3ssuT Ha [dasvpynsckom maccwse; o6pa3oBanchR B
npubpeXHon YacTh MefiKkOBOAHOIO MOPA. )

3. Aprunnuto-Tydho-TedporaHeiin reokomnnexc (J,b) ABNAeTca cocrasnAto-
ek MOWMHOW aHge3nT10-623aNbTOBOW BYNKAHOMEHHOW TONLIMW, PasBMTOA B
larpcko-Mwaeckon 3oHe HwHoro cknoHa Bonsworo Kaekasa v 8 npegenax
Cpy3uHCKOM rnkiBei. [NaBHLIE TN NOPOA reokomnneKkca — Tydsl U Teponabl,
BTOpOCTENEeHHbIE — BYNKaHO-TEPPUIreHHbIE rpayBaKKOBbIe U dPKO30BLIe Nec4a-
HUKW, aprunnutbl W wv3peaxKa Wux KapﬁOHaTHble Pa3HoOCTH, ABNAKOLLKECA Bac-
CeliHOBBIMW ocagKamu. Tydbl v Tedponabl cTpatudvumpoBaHnsl. [na Tedpou-
OB XapaKTepHa PUTMMMHOCTL C BEPTMKaNbHOW OTCOPTUPOBAHHOCTLIO MaTepu-
ana ¢ (hNVLEBsLIMU CEAMMEHTAUMOHHBIMW CTPYKTYpamu (napannensHan, KOHBO-
NIOTHAA W KOCaA CNOWCTOCTb, MOAOLW BEHHbIE (hnuessie urypel) .
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Pu c. 1. CocTas 1OpCKUX OCAA0MHBIX U BYNKaHOTEHHO-OCAAOMHBIX Freokomnnexcos [ pyaun

1 — KoHrnomepartel; 2 — necyanukn; 3 — rNUHBl;, 4 — aprUNNKTLI; 5 — KnacTMueckue
W3BECTHAKMU; 6 — FAWMHUCTBIE CNaMubl, 7 — Meprenu; 8 — W3BeCTHAKWU, 9 — MECYaHUCTbie
W3BeCcTHAKKW, 10 — ponomuTe; 17 — cnunutel; 12 — addyaueel; 13 — Tydel; 74 — Ted-
pouaki; 75 — TydoreHHsle W3aBecTHAKKU, TG — GpexuyAR-koHrnomepatsl; 7 — ciRMUMTSI;
18 —Homep reokomnnexca. Maccuss:: | — Xpamcknia, || — Nlokekui, 1 —  Aavpyneckuni;
ywensa: IV — p. Mnrypw 8 paaoxe Oxeapu, V — p. MHrypw B pahone Mectrna, VI — pek
Tepek u AparBun
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MowHocTs reokomnnexkca B npefenax [arpcko-[xasckon 3oubr 1500—
3000 m, Ha lpyauHckon rneibe — 400—1300 m. HabnwpaetcAa natepanbHbin
nepexoA K CceBepy B [PayBaKKOBO-aNeBpPONUTO-aprunnNUToBLIM NULLEBLIN
reoKoOMnNnNeKc, mMectamu nocreneHHel (Pava), mectamw peakun (CsaHetus).
Huxe reokomnnekc NepexoauT B NECYaHWKOBO-M3BECTHAKOBbLIM ([ py3nHckan
rneiba) M rpayeaxk KoBo-anesponuTo-aprunnutoeslid (KxkHei cknon Bonbwo-
ro Kaekasa) reokomnnekcesi.

OcagkoHakonneHne npoucxoamno B Mopckom bOacceiHe B obcTaHoBKe
CNOXHO AndepeHUMPOBaHHOro BYNKAHWYECKOro MOABOAHOro penbeda, C
NOCTYNNEHWEM OrPOMHOr0 KOMMYECTBa CBEXEeBbIDPOWEHHOrO BYNKaHOKNACTH-
4eCKOro Marepvana, KOTOPbIW TPaHCNOPTUPOBANCA NO CKNOHAM BYNKaHUYECKMX
COOPYXEHWIH U OTAArancA CyCcrneH3noHHbIMU NOTOKAMK B AENPECCMOHHBLIX Y4acT-
kax mopckoro 6accerHa. C ocnabneHuem BYNKaHW3Ma W YMeEHbLUEHWEM PONU
HBEHUNLHOMO MaTtepwana B8 nosaHem baioce oTHocuTensHo rnybokoBoAHER
06CTaHOBKA CMEHANach CPaBHUTENLHO MENKOBOAHOWM W NPOUCXOAMN Pa3MbIB
BbICTYNOB MOPOA KPUCTAaNNMYecKOro (hyHAaMEHTa U BYNKaHWYECKUX OCTPOBOB.

4. PerpeccuBHbIA aprunnuTo-NECYaHWKOBLIM TeOKOMMNEKe, yrneHoCHbIN
(J;bt). PacnpocTpaHeHHbi TMN NOPOA — aPKO30BLIE U FPAYBAKKOBbLIE NECYAHM-
KW W aprunnntel FMAPOCNIOANCTO-K3ONWHUTOBOrO COCT3Ba, CpPeaM KOTOPbIX
MHOTO NUNTOBMONUTOBLIX Pa3HOCTeH; BCTPEYAlOTCA NWH3bI KAMEHHOrO Yrns
(MecTaMm — NpPOMBILWNEHHOrO 3HAYEHWA), KOHKPEUUW NUPWUTa M CALEpWUTa,

WNcTtouHnkom obnomoyHoro matepuana ABNANMCE Nopoabl [ py3uHCKOW
rneibbl M NopdhupuToBOR cBUTLI Baoca. TeKcTypa NOPOA reoK OMNNEKCa NUH30-
BW/AHO-COMCTAA; Y4aCTbhl 3HAKW Pa3MbiBa, annBWanbHbie KOMNNeKchl B 3po-
3MOHHLIX KapmaHax. ®ayHa npecHosoaHaA. MowHocTs KoMnnekca 80— 160 m:
pacnpocTpaHeH Ha ceBepo-3anagHon nepudiepun py3vHcKon rneiber; obpaso-
BAancA 8 ryMUAHbIX YCNOBWMAX B ONpecHeHHOM 3abonoveHHom bacceitHe.

5. MecTpouBeTHLIA MMUHUCTO-NECYaHM KOBLIN reokomnnexkc (Jik + t) . OcHos-
Hble TMNbl NOPOA — NECYAHWKW C BKNKYEHWEM raneK M KOHrnomeparto-6pexyunn,
aneBpPUTbl W TNUHBLI, BTOPOCTeneHHble — DaszanbTouMabl U UX NUPOKNACTUKE;
cneuntryecKe Nopoasl — AONOMMUTLI, M3BECTHAKKW W ruric. CTpykTypa Nnopoa
NCamMMUTOBAEA, anespwTOBaf; TEKCTYPa — NapannenbHOCNOWCTaA, KOCOCMNOMW-
cTanA, NnWH3006pa3nHan, Co 3HaKaMK Pa3MbIBa.

Bo3spact — ckone3AWMN, OT KennoBeR A0 TUTOHA, MOWHOCTE OT HECKONbK WX
pecATKOB Ao 1000 M. Meokomnnexkc pPacnpOCTpaHeH Ha CeBEPHOW nepudepuu
pyanHckon ravibel — ot Okpuber ao Abxasuv, a B ceBepo-3anagHoOM W HOro-
BOCTOMHOM HanpaeneHWAX 3amewlaeTcA w3BecTHAKamKn. CTpoeHue reoKomn-
NEKCa CNOMXHOE. HWHHAR TpaHMua W3MEHYMBAaA: MHOrMAa pPe3kan, TpaHCrpec-
CMBHARA, MECTaMK NOCTENEHHAA, CornacHan.

WcTouHrkoM o6noMOMHOro Matepuana ABNANMCL | py3uHcKan rneiba, nopdm-
putoBaA cBuTa Banoca, OaTCKUe OTNOXEHWA W CUHXPOHHbIE BePXHeEKPCKue
BYyNKaHOKnacTsel. [eokomnnekc o6pas3oBancA NpW CEMUAPUAHOM KvWMaTe
B NaryHHo-KOHTUHEHTansHOM obcTanoBKe.

6. [JonomMuToBO-+#3BECTHAKOBbLIM reokomnnekc (Jikm + t) coctouT wua
GuorenHeix (puhosbie M AP.), XEMOTEHHbIX W KNACTOTEHHbIX W3BECTHAKOB
W AONOMMTOBbLIX W3BECTHAKOB, [OOMOMMWTbI, NECYAHUCTLIE W FAWHWUCTbIE Pa3-
HOCTH W3BECTHAKOB, NECYaHUMKW W aprWNNUTbI BCTPEYEOTCA B NOAYMHEHHOM
KonuuecTae; cneundmyeckue nopoael (Kpemens, runc) HabnwaawTcAa 8 BUae
nuH3. CTPYyKTypa NopoA Pa3HO3ePHUCTAA, TEKCTypa — FrOPU3OHTAaNbLHOCIOWCTAR,
MacCHBHanRA,

MowHocTe reokomnnexca 200—1500 m; pacnpocTpaHeHwe noKanbHoe
(ABxazva, Pauunckuin xpeber, Qcetwn); nartepansHo OH 3aMEWAeTCA NECTpO-
UBETHLIMK U HNULLIEBLIMH OTNOXKEHUAMM,

OcaakoHakonnenwMe NpPoTeKano 8 NPMOpeXKHoW NONOCe, B TENNOM MENKOM

44



Mope, TAe B OCHOBHOM OTNaranuce M3BECTHAKW, NOKAanNkHO BO3HWKANW NaryHbl
C NOBbIWEHHOW COMEHOCTLHY, FAE NPOMCXOAUNA CaaKka aonomuta v runca. leo-
Komnnekc ¢opmupoBancAa Npu cnabon apuamsauvm Knumata B YCNOBUAX
CPaBHUTENBHO CNOKOWHOro TEKTOHWYECKOro PEeXUMa, XapaKTepu3yruleroch
avddepeHuMansHbIMK ABUXKEHUAMK AHA DaccenHa.

7. TpaHCrpeccvuBHbIl CNAaHLEBO-KOHINOMEPATO-NECYaHMKOBLIA FeoKOMN-
nexkc (J,h + s). aeHble TMNbLI NOPOA — Pa3HO3EPHUCTbLIE aPKO30BbIE NecYa-
HUKMW, rPaBennTbl M KOHINOMEePaTbl, NECYAHWUCTbIE TAMHWCTLIE CAaHUbl XNOPWT-
rMAPOCAKAKNCTOro cocTaBa, Tydbl U TyhobpeKYMn aHAE3UTOBLIX U PUONUTOBLIX
NOPoA; BCTPEYalTCA W NUH3bl W3BECTHAKOB. MownocTs reoxomnnexca 200 m.
Ox npeactasnAeT cobon BazanbHYK 4acTb acnWaHOW (DOPMAaUMM FEOCUHKIMHANK
HxxHoro cknoHa bonbworo Kaekasa.

8. nWHUCTO-CNaHueBbln reokomnnexkc (J,;p + t) CnoMeH TrNUHUCTbBIMM
CnaHuamu, BCTPEYArTCA NecYaHWKW U aneBponvTbl. [MMHKWCTLIE CNaHubl COCTOAT
W3 rMAPOCNOALI MYCKOBWMTOBOIO TWna, KBapua, Xnopwvrta w anbbuta. Ob6biyHO
npucyrtcTeyer yrnucroe seuwectso (0,5—2%). MNecuyannkn u anesBponuTel nna-
rMOKNa3-KBapueBoOro cocTaBa. MOWHOCTL FTEOKOMNNEKCa B OCEBOW 4acTu Bac-
ceiia 2500 M, k 6opTaM YyMeHbLLaeTCA. TeKcTypa NOpoA MOPW30HTanbHO-
cnomctan. leokomnnekc pacnpocTpaHeH Ha TeppuTopud [pPy3uMu v Ha BCeM
Bonswom Kaskase; obpa3zoBancA B8 mopckom BaccerHe co cTabunbHeiM TeKTo-
HUYECKUM PEXUMOM NPU HEKOMMNEHCUPOBAHHOM OCaAKOHAKONNEHUM.

9. ®nuMweBbIM NECYAHWKOBO-aNEBPUTO-apPrUNNUTOBLIA reokomMnnekc (J;t +
+ J;3) COCTOMT M3 MMUHWUCTLIX CNaHUEB, NECYAHUKOB W aneBpuTOB; BCTPEYalTCA
MUH3bI BHYTPUHOPMAUMOHHBIX KOHTTOMEPATOB, OPraHOreHHbIX W3BECTHAKOB
¥ Pa3Hoobpa3Hble KOHKpPeUMn CUAepvTa, M3BECTHAKA, KPeMHA U Ap. M nuHUCTbIe
CnaHubl — XNOPUT-CEPUUMTOBOIO COCTaBa; NECYaHWKK — Nnarvoknas-ksapue-
Bbie. TexcTypa nopoa ropvM30OHTanbHOCNOWCTAA, rPafauuMoHHaR, MenKoKocCo-
cnovcTana. MowHocTe reokomnnexkca 700—1200 m; pacnpocTpaHeH OH B OCHOB-
HOM Ha ceBepHoW nepucepun pyannckon rnbibel. O6pasosaHve reokomnnex-
Ca NPOVCXOAMNC B NEPUOA NPOABNEHMA auddepeHuMansHeiXx ABWxeHun (ao-
HeuKan opodasa’’}, Bbi3BaBLWMX AKTUBMIAUMK WCTOMHMKOB CHOCA W 3NW30AU-
4yecKoe noctTynneHve BONbWOro KONWYEeCTBa IKCTPAKNACTUMECKOro matepuana,
Pa3HOCUMOro 3epHOBLIMM U CYCNEH3NOHHBLIMKM NOTOKAaMK. 3TOT Npouece, HaK na-
AbiBaAck Ha thoHoBOe nenuToHakonneHwe, 0ByCNOBUN CTPoOEHWE TEOKOMMNEKCa
(“hnmwongnan Tonwa’ no H.B. BaccoeBuuy; ‘‘TeppureHHsid drvw’’ no
B.M. Penrapteny; v ap.).

10. PerpeccMBHbIn NecuaHUMKOBO-TMUHWCTO-CNaHUeBbIA reokomMnnexkc (J,bt)
COCTOUT B OCHOBHOM W3 TUAPOCMHAWCTBIX TNMUHWUCTLIX CNAHWEB W aprunnuTos;
NNaruoKnas-KBapueBbie NecYaHWKK WUMEeKT MNOAYMHEHHOE 3HaueHwe. TexcTypa
NopoA rOPU3OHTanbLHOCMOWCTAA, pexe MAWH30BUAHAA;, MOLWHOCTL B OCEBOW
yactu Baccceina 1000 m, B 10XXKHOM HanpaBfiEHAW OHAa yMeHblUaeTcA ao 250 m;
B 3TOM e HanpasNeHuu réoKOMMNNEeKc NepexoanT B NMMHUYECKWWA, 8 B cesepo-
BOCTOYHOM HanpaBneHWn — B aneBpPUTO-aprunnUTOBLIN reokomnnekc. Mocnea-
HWM OXBaTbiBaeT B MWOreoCHMHKNMHanNbHOW 4acTu baccelHa vwHTepBan OT Toapa
Ac Hanoca BrnwuuTensHo. eokomnnexkc 06pa3oBancA B penvK TOBOM MOPCKOM
baccenne, yueneeLwem o1 HaTCKOW perpeccun.

11. ®nMweBbIN KNacTM4YeCKO-W3BECTHAKOBO-MEPTefbHO-M3BECTHAKOBLIA reo-
komnnexkc (Jik + t). [naBHele TWNbI MOPOAbI — W3BECTHAKW XEMOTEHHbIE
(MUKPUTOBbLIE, MENKOKPUCTANNUYECKM -MUKPOCNapUTOBLIE U 00NUTOBLIE) , BUO-
reHHsble (BMOMUMKPUTBI W BUMOCNapUTbl) ¥ WHTpaxknacToreHHsle (M3BECTHAKO-
Bbi€ rPaBeNUTbl — KanbUMPYAUThi, W3BECTHAKOBbLIE NECYaHWKW — KanbKape-
HuTel) . BropoctenewHsie NOpPoAbl — MepPreny, NCaMMUTOBbIE, anespuTOBbie
W TINHUCTbIE M3BECTHAKMW, NNarMoKNa3-KBapueBbie W CRKAWCTLIE NNArMOKNAa3-
KBApUeBble NECYaHWKW, anespannTbl WU NeUMTONWTEl FUMAPOCAKAUCTO-XNOPUTO-
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Boro cocrasa. McTouHnkamu obnomMouHOro matepuana ABMAMKUCL CUHXPOHHBIE
KapboHaTHble 06pasosaHun (MHTPaKNacTWTLl), ocagouHbI Komnnekc, obora-
UWEHHbIN KBapuem, peXe — BYNKaHOreHbl. TeKCTypa NOPOA TFOPW3OHTANbHO-
CNOWCTaA, rpajauvoHHan, Kococnouctad. MouwiHocTe reokomnnexkca 1000—
1200 m; pacnpocTpaHeH Ha HhwHom cknoHe bonsworo Kaskaza. Ocaako-
obpa3zoBaHWE MPoOMCXOAMNO B FYMWOHOM KnumaTe B YCNOBMAX 8KTUBHOIMO
TEKTOHMYECKOro pPeXMMa, oBycnoBnuBalWero BO3HUKHOBEHUE CYCNEH3UWOH-
HbIX NOTOKOB, Pa3HOCUMBLUMX KNAaCTUYECKWMHA MaTepuan. 3TOT NPOUECC Haknafibl-
BancA Ha xapakTepHoe thoHoBoe KapboHaToHakonneuwme. Meokomnnexc obpaso-
BancA B cpasHWUTenbHO rMy6oKOBOAHOM Tpore ¢ KapBoHATHOW CeAMMEHTaUNen.

12. ®nueBsiA  aprunnNMTONECHaAHUMKOBO-MEPT eNLHO-M3BECTHAKOBLIA €0-
komnneke (K;v + h) xapakTepusyeTcA 4YepefOBaHWeM XeMOreHHbIX, rAUHW-
CThIX, NECYAHUCTbIX WM3BECTHAKOB, MEeprenen, NNarvoKnai-KBapuesbiX W CNiO-
AWMCTBIX MNarvoKnas-KBapueBbiX MEeCYaHWKOB, anesponuToB W NEeNMTONUTOB
rHAPOCAANCTO-XNOPUTOBOro cocTaga. McTouHMKOM oBnoMouyHoro Matepuana
ABNANNCL APEBHWIA KABKA3CKWA KPUCTaNAM4eCKMin KOMNNEKC U KPCKWUE 0cCaaoy-
Hele obpa3oBaHvA. TekcTypbl NOPoA — XapakTepHbie AnA hnuwa. MowHocTe
180-250 m. leoxomnnexc ob6pasosancA B cpaBHuTensHo rnyboKoBoOAHOM
TPOre B ryMMAHOM KNUMare NpuU CMOKONHOM TeK TOHWYECKCM PeXUMe.

13. TpaHCrpeccuBHbid AONOMMWTO-NECHAHUKOBO-U3BECTHAKOBbLIA FEOKOMI-
nekc (K;v + h). OcHoBHble NOPOAbl — W3BECTHAKW: XEMOTEHHbIE, OpPraHo-
reHHbIE U UX AONOMUTOBbIE P23HOBUAHOCTU, BTODOCTENEHHLIE — KBaPpU-apK030-
Bble necyaHukun (BaszanbHbie obpazosanna), Tydul v TydduTel aHAE3UTOBOro
cocTaea. TekcTypa nopoa rOpM30HTanbHOCNOMCTaA, mMaccveHaA. MowHocTs
120—250 m. OcagkoHaKonNneHue NPOMCXOAMNO B Men<OoBOAHOM yrnybnfo-
wiemcA bacceitHe. [eokomnnexc 06pazoBanca B8 YCNOBUAX FYMUOHOMO KWMa-
Ta CNOKOMHOIO TEKTOHUYECKOr0 PeXUMA.

14. dnnweBsli aprunnuTo-nNecYaHuKkosbli reokomnneke (K,h, + br} npea-
CTaBneH 4epeaoBaHWEM 3PrunnuToB MMAPOCNKAUCTO-XNOPUTOBOrO COCTaRa
W NNarvoKNas-KRapueBbiX, CMOAWCTbIX NNarvMoKmMas3-KeapueBhiX WU apKO30BO-
KBapueBblx necyaHukoB. WMCTOYHUMKEMUW NWTAHWA reoKoOMNnNeKca ARMANUCH
NpPeMMyLIeCTBeHHO APeBHWM Kucnei cybetpat Kaska3sckoro apxunenara w
0Caflo¥HbI KoMNnexkc HaTcKoW KopaMnbepbl, a8 Take NPOAYKTb! MECTHOro
pa3MmblBa. TeKcTypbl nNOpoA: rpagauvoHHad CNOMCTOCTb, KOCAA CMAOWCTOCTS,
KOHBONKWOUWW, TUEpornubl Ha HWKHWX NOBEPXHOCTAX CNOEB W APYrue, Xa-
paKTepHbie anA nvwa. MowHocte 600—700 m. leokomnnekc obpaszosanca
B YCNOBWMAX TYMWAHOTO KAMMATa npv aKTMBHOM TEKTOHWYECKOM pEXUME,
ofycnoBnvBalOuIEM BO3HWUKHOBEHWE CYCMEH3WOHHbLIX NOTOKOB, Pa3HOCKMBLUUX
KnacTUdeckui matepuan B baccenHe,

16. ®dnuweBsid NECYAHWKOBO-M3BECTHAKOBO-MEPrensHbii  reoKOoMrnNeKe
(Kya + al) xapakTepu3yerca “epefoBaHMeM CRIOAMCTbIX MharioKnas-Keapue-
BbIX KapboOHaTHbIX NECYAHWKOB W aprunaMToB FMAPOCMAMCTO-XNOPUTOBOrO
cocTasa. B BepxHUX ropusoHTax reokomnnexca npeofnagat kapboHaTHbie
OTNOXEHWA, a8 MECTAaMK [OABMAKTCA BYNKAHOreHHO-0cafo4Hblie 0Opa3soBaHuA.
OCHOBHLIM WMCTOMHMKOM TEPPUIEeHHOro Marepuana reoKOMNneKca ABNANACL
Pa3mbIBaOWAACA DaTCKaA re0aHTUK NMHanNb. TeKCTYPbl NOPOA TUNUYHO dnuLe-
gble. MowrocTe 500600 m. Meokomnnexc obpasoBancs B rYMUAHOM Knumare
Npy CNOKOWHOM TEK TOHWUYECKOM PEXnme.

16. TpaHcrpeccuBHbIN TYHHUTOBOECYaHWKOBO-M3BECTKOBLIN reOKOMNNEKC
(Kyc + m). XapakTepHbie nopoAbl — ByNKaHoreHHsle 06pasoBaHuA aHAe3uTo-
633anbTOBOro U AaUMTOBOMQ COCTaBOB; BTOPOCTENEHHbIE — NeCYyaHble M3BECTHA-
KW, 4acTO rnayKoHuTcoAep»awme, ¢ 6a3anbHbiM KOHINOMEPAaTOM B OCHOBaHMM,
XapakTepHble NOPOAbI PaiBWTbl Ha Xpamckom u JlOKCKOM MaccuBax, BTOpO-
cTeneHHbie — NpPeUMyuwiecTseHHo Ha nepudepun [3MpynbCcKoro maccvBa. Tek-
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CTYpPbl NOPOA — MAacCUBHaA, FOPU3OHTaNbHO-, KOCO- U AMEroHanbHOCNOWCTanR,
leokomnnexkc obpa3oBancAs B YCNOBWAX aKTUBHOrO BYNKaHWM3ma Ha Xpam-
CKOM W JIOKCKOM MaccuBax M B YCNOBUMAX 3NWKOHTUHEHTaNbLHOro MOPA C
KapbOHaTHON CegMMEHTAUMEW U CNOPAANYECKWUM NPOABNEHWMEM BYNKaHU3Ma —
Ha nepudepvmn [3upynbckoro Maccuea.

17. ®nuweBri rpaBenuTo-NecCYaHUKOBO-KPEMHUCTO-8PrUANUTOBLIA  Teo-
komnnekc (Kyc + t). XapakTepHbie NOPOAbl B HWXKHEH 4acT¥ — NONMMMKTO-
Bbleé TPaBenuTbl U MWKCTOrpPayBaKKOBbIE, rPayBaKKOBO-KBapuesble, nnarvo-
KNa3-KBapuesble U aPKO30BO-KBAPLEBbLIE NECYaHWUKK, B BEPXHEW 4acTu — CUMM-
UMTBI, aprufinTel M M3BeCTHAKK. CMAMUMTLI NPeACTaBNeHb) hTaHUTaMu, aprun-
AUTO-KPEMHUCTLIMKU WM KapbBOHaTHO-KPEMHUCTBIMKM nopoaamn. McTouHukamu
obnoMoyHOro MaTtepuana CAYXWNK CyLWa, CNOXeHHaA 0Caf0YyHbIMW NOPOAaMM,
KUCNbIA KPUCTaNNMYeCKMn KOmMnnekc W Oanocckasa BYNKaHOreHHam Tonwia.
TekcTypa noOpoA — rOPW3OHTaNbHOCNOWCTAR, KOCOCMOWCTAA, rPafaunoHHaR.
WcToYHMKOM KpemHe3ema ABNANMCL 3KCranAuvM 1 0DOraweHHsle KPeMHUEM
rMapoTeEPMBI, CTUMYNMPOBABLUME pa3BUTUE KPEMHUCTOW hayHbl. MowHOCTL
reokomnnekca 30—120 m; pacnpocTpaHeH Ha Bcem HHOM cknoHe Bonbloro
KaBkasza. OcagkoHakonneHuwe nponcxoauno 8 MopckoMm bBaccende. Meoxkomn-
neKc obpasoBancA B yCnoBMAX N'YMUAHOINO KNWMaTta Npu CNOKOWHOM TeKTOHM-
YECKOM PeXuMe.

18. ®nuweBLId MeprenbHO-M3BECTHAKOBLIN reokomnnexc (K, t; + s) npea-
CTaBNEH CMOMCTbIMMU M3BECTHAKAMU U TOHKOCNOWUCTBLIMUKU MEPrenAMW PasnuyHon
oKpacku. W3BeCTHAKW — oOpraHoreHHble (BMOMoOpdHO-AeTPUTYCOBLIE WK
AETPUTYCOBO-NCaAMMUTOBbIE) ; B HeBONbWOM KONMYECTBE MNPUCYTCTBYIOT WX
KNacTU4YeCKKe 1 MecyaHbie PasHoBMAHOCTH, TeKCTyps! NOPOA — FOPU3OHTANBHO-
M KOCOCNOWCTaA, rPafauMoHHanR, KOHBOMOUWA U ApYTKe, XapakTepHble ANA
dnvwa. MowHocts 30—180 m. OcaakoHaKoNNEHWE NPOUCXOAMNO B FYMUAHbIX
KNMMATUYECKUX YCNOBUAX NPW CPaBHWTENBHO CNOKOMHOM TeKTOHWYECKOM
peXxume — B CeBepHOW yacTu DaccerMHa — M aKTMBHOM — B HOXKHOW ero 4acTw.
leokomnnexc obpasosanca B rnybokoBogHoM, Boratom MukpodayHon Tpore
¢ hoHoBOM KapboHAaTHOW CeAMMEHTAUMEN, BPEMEHAMWU Hapy LLaeMoW CycneH3uoH-
HbIMUW NOTOKaMUK, NPUBHOCA LLLMMKU 0ONOMOYHBIW MaTepwuan.

19. ®nuwesbid  pPerpeccUBHO-0NMCTOCTPOMOBO-8PrMNANTO-M3BECTHAKOBLIN
reokomnnexc (K,cp + m). XapakTepHble NOpPoAbl — B HWXKHER YacTW N3BECTHA-
Ky (necuyaHbie, rNMHUWCTLIE, BUONETPUTYCOBbLIE W MX KNacTUYECKWE pPasHOBWA-
HOCTW), rpaBenuTbl, NECYaHWKM WU aNesponuTel MONMMUKTOBOFRO COCTaBa, a
TAKKE XNOPUTO-TMAPOCNIOAUCTBIE aprufAnThl; B BEPXHEA — ONUCTONWTLI,
NPeacTaBneHHble MPEMMYLLECTBEHHO W3BECTHAKOBbLIMW BpeKuYnA-KOHrnomepa-
TaMW W rpaBenuTaMu, a TakKe NONUMUKTOBLIMKM KnacTonutamu. McTouHMKOM
NUTAHWA KNAacTONWTOB CAYXKIKM KUCAbIA cybCcTpar, 0CafouHbLIA KOMNAEKC,
a TaKkxe DAaNOCCKaA BYNKaHOreHHaA Tonuwa. TeKCTypbl NOPOA reoKoMMneKca —
rOpW30HTanbHOCNOWUCTaA, TPajaunMoOHHaA, KOCOCNOWUCTaA, KOHBONKOUWMK, TMepor-
nMbl Ha HMKHWMX NOBEPXHOCTAX CNOEB W OpPYrye, xapakTepHble ANA nuila.
MowHocTs oT 0 go 400 m. CegumeHTauva NPOMCXOAMNE B MYMUAHbIX KAUMaTu-
YECKUX YCNOBMAX NPWU aKTUBHOM TEKTOMMYECKOM PEXWUME, KOTOPbIA cnocob-
cteoBan 06pa3oBaHU0 OAWCTOCTPOM W CYCNEH3WOHHBLIX NOTOKOB, [eoKoMm-
nnexkc obpasosancA B Menerouiem BaccevHe C BO34bIMAKOLWENACA HMXHOW 4acCTbto,
npunerawowen K [py3smHckon rneibe.

OnucanHble reokomnnexkcel ofpasoBanuce B cnefylowmnx obctaHoBKax:
NMMHWYECKOMW, INMKOHTUHEHTaNbHO-MOPCKOW, MOPCKOW, BYNKAHOM@HHOW, KOHTK-
HEHTaNbLHON, NaryHHO-KOHTUHEHTaNLHOMN, TpaHCrpeccupyowero Mops, crabune-
HOMO0 MOPA C HEKOMMNEHCUPOBAHHbLIM MOrpyXeHuem, NPOABNEHUA aucdepen-
UManbHbIX TEKTOHWMYECKUX ABMMEHUIA, PErpecCUBHOrO PeNWKTOBOro MOPCKOro
bacceHa, TporoBon ¢ kapboHaTHbIM dnuweobpazoBaHuem, Tporoson c Tep-
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P n c. 2. Cxema naneoTexkToHu4eckon 3sonwounu (py3un B 10pCKOE W menoBOe BpemMA

3o#bi: 3M — Jakaskaickuid macema, T X — MiasHe@ Kaskaickui xpeber, BC — 0wubin
cknod Bonbworo Kaswaza, TH) — reocunknuuane HwHoro cknoxa, IM - numHuyecxkui
Hacceitn, MKM - Manoksswasckoe mope, 3BF — 3g8reccuknmunanerblin Bacceitu, CI1 —
CepaHeTcrkoe noasogHoe nogHATue, MI — muoreocuHknuHansHein 6accerdn, PE — penuvxro-
suii Baccenn, MTT — Mectua-Tuanerckuit 1por, IM — anunkoHTHHeHTanbHoe Mope, J1 ~ na-
ryHa

] — KOHFNOMEPaThi; 2 — nNecvaHukn; 3 — aneBponuThy, 4 — FOVHLI W 3prunNIMTel; 5 —
Mepreny; 6 — WIBECTHAKU WM RONOMUTLI; 7 — anpe3nTo-Bazanstel; & — vTedponaHo-Tydo-
able 06pazosanua; 9 — kucneie 3hdyanee; 10 — runNcoHOCHBIE OTNOXKEHWA; 171 — yrnewoc-
Hble OTnowennA; 12 — paanomse; /3 — wHanpasneHwe TPAHCNOPTUPOBKW OBNOMOYHOro
maTepuWana

pUreHHoIM GnuweobpasosaHnem; TPaHCTDECCHPYIOILEro ATUKOHTHHEHTANEHOMG
MOPA C aKTUBHLIM BYIKaHUIMOM U MENEIWEro MopcKoro gnuwesoro Bac-

celna.

No wumetowmmca aaHHeim [TeonormAa CCCP, 1964; Kaxanse, 1947; [so-
uenase, 1948; [soueHnpase v ap., 1956; Camxpennase, 1966; “uxpanse,
1979; bGepumase, 1981; Bapcumaiwswnnu, Yewenawswnu, 1981; u ap.], 8 3so-
NUMKN  IOPCKKUX U MENOBLIX CeayMeHTauMoHHbIx BacceiHos Py3un BblABAAKOT-
CA TPU rnaBMeIX 3Tana: cuHemiop-BatckuiA (paHHeanbnuitckunit), kennosei-
4, 3ak. 1065 49



KUMepUIKCKUA  (cpeAHeansNMWCKUK) WM BanaHXWH-MaacTpuxTckuin  (nosaHe-
anbNMACKKUIA) . ITv TPW 3Tana COCTOAT U3 HECKONBKWX OTAMYAIOWMWXCA APYr
oT apyra noaatanos (puc. 2).

B cuHemiop-baTCcKOM 3Tane B BOCXOAALLEN NOCNeA0BaTeNbHOCTH BbIAENAKOTCA
noastansl: 1) TpaHucrpeccusHblid (onyckanve Kaekasckoro peruwoHa noa ypo-
BeHb MOPA ¢ 0bpa3oBaHWeM KOHIMOMepPaTo-NECHYaHWKOBOro reoKomnnekca) —
cuHemiop; 2) cTabunbHbin  (MeaneHHoe pasBuTve ceAnMeHTauwoHHoro 6Gac-
CcelHa C HAKONMEHMEM KayeCTBEHHbLIX W3MEHEHUIA U (DOPMMPOBAHHEM FIINHUCTO-
CNaHuesoro reoxkomnnexca) — NAMHcBax—HWXHWN Toap; 3) npoRBnexue
avddepeHunansHoro  AswxeHuna, obpaszoBaHue TeppureHHoro dnuwesoro
(necyaHnMKo0BO-aNeBpUTOBO-aPTMNNIMTOBOI0) TeOKOMNNEKCE — BEPXHAA Toap—
HYXKHUA aaneH; 4) BYNKaHOreHHO-TPOrosei, ¢ obpasoBaHvem nopPUpUTO-
BOW CBUTLI, ¢ Tytho-TepponaHeiM nuwem — Baioc; 5) perpeccusBHbid (CkKa-
TME 3eMHOI KOPbi, CK/3aa4aTocTh, BHEAPEHWE rPAHUTOWAHBLIX WHTPY3WWH), C
HaKOMMAEHWEM YINEHOCHOM O NreOKOMNNEKCa Ha ceBepHon nepudepun M py3nHCKON
rnbibbl W pPerpeccMBHOrO MECYaHO-TMMHMUCTOrO FEOKOMNNeKca B OCTAaTOYHbIX
6accenHax, ocyweHue bonbliev Yactv Tepputopun [ pysunu.

B kennoBen-KMMepPUAXCKOM 3Tane BbIAENAKTCA TPUM nNop3Tana: 1) Tpawc-
rpeccvMBHbIA (apXxvMnenaroBoro MopA), © HAaKONNEHWEM FMUHWCTbIX KapboHat-
HBIX U KOPannoreHHsIx puoBeIX 0CAAKOB Ha ceBepHon nepudepun [py3nHcxKon
rnbiBbl, COMNEHANOWMXCA B CEBEPHOM HanpaeBneHun ¢ pnuieBbLIMKU OTNOXKEHU-
AMW — KENnoBeW—oKCHOPA; 2) perpeccuBHbIW, ¢ (OPMUPOBAHMEM NecTPO-
LUBETHOrO NaryHHO-KOHTUHEHTaNLHOrO FEOKOMNIEKCa Ha CeBEPHOW nepudepun
I'Py3uHCKON rnbibbl — KMMEPUMK—HWKHWIA TMTOH; 3) TpaHcrpeccuBHelR (men-
KOBOAHONO MOPA € NOKanbHbIMKW naryHHeiMu obcraHoBkamu), ¢ obpasoBaHuem
NONOMMTO-M3BECTHAKOBOFQ MEOKOMMNEKCa—KUMEPHIK—TUTOH.

B BanaHXWH-MaacTPMXTCKOM 3Tane TaK)Xe BbILENATCA TPU noAalTana:
1) TpaHCrpeccuBHLIM B BOCTOYHOM (rnvweBoM bacceiiHe, C HaKOMneHUEM Kap-
HOHATHO-TEPPUTEHHBIX U TEPPUTEHHBIX OTNOXeHWW, oBmeneHue mopsa Ha [ py3uH-
ckon rnbibe, obpa3oBaHue NAryHHO-MOPCKUX OTNOXEHWA AONOMUTO-NECHaHU-
KOBO-M3BECTHAKOBOro TreOKOMNneKca — Kennosen—ansb; 2) crabunswbii
(hnuwesbin  HaccenH, C HAaKONNEHWEM TPABENMTO-NECYaHNKOBO-KPEMHUCTO-
apryunaAMTOBOrO M MEpPrensHO-U3BeCTHAKOBOMO FEOKOMMNEKCOB M C BYNKaHu-
YECKOW aKTMBHOCTh Ha [pyauHckon rabibe, obpazoBahue BynKaHOreHHO-
0CafQ4HbIX OTNOXeHn TYDEHOUTOBONECHaHMKOBO-M3BECTHAKOBOMD reoKoMN-
fnexKca — CeHOMaH—MaacTpuxT; 3) perpeccuMBHbIi B BOCTOYHOM (MLLEBOM
bacceitHe (oBpa3oBaHne ONMCTOCTPOMOBO-8PTUNANMUTOBO-13BECTHAKOBOrO reo-
KOMNnNeKca) — KaMnaH—mMaacTPUXT.

XapakTep reOKOMMNNEKCOB OMNPeAenAeTCA Charawwer wux MuHepanbHOW
dopmor BewecTea, 3aBMcALLEW OT TepMoDapuyeCKux YCnoBuW, CBA3EHHbIX
C NMPOUECcCaMu PacTAXEHWA—CXKATWA, CKnaAkoobpa3oBaHWA, MarmMaTuamMa v Ap.

ConocraeneHne reoKOMNNeKCoB WM o06CTaHOBOK ceAMMeHTauuu [naeT BO3-
MOXHOCTb NPeACTaBuTb 3BONKOUMKD OCAAKOHAaKONMNEHWA Ha (OHe reonarvye-
CKOW ucTopun py3vmn, TeCHO CBA3aHHOW C TeHAeHUWeW Pa3BUTUA ANbNUACKOW
OporeHHon 06nacTw ¥ OrpaHUYMBaOLWLIMX ee C ceBepa u tora Pycckon u Apasui-
cKoi naatopm, 4TO, B CBOK oyepedb, 0BycnosneHo obwumun reoarHamuye-
CKUMK 0CODEHHOCTAMM 3BONOUMKM 3eMnu,
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r.@. KPALEHMHHUKOB

BLIGENEHME W TUNKU3ALWA OBCTAHOBOK
OCAAKOHAKOMMEHWA W NOPOAOOGPA30OBAHWUA

Hayka 06 ocagoyrbix nopogax v CBA3aHHLIX C HUMM NONE3HLIX UCKONAEMbIX
(nMTONOrMA, CEAUMEHTONOrWMA, OCaAO4HAA NeTPONOrvA, NeTporpaduA 0CaaoN-
HbIX NOPOA) CTana B HacTOAUlEe BPEMA O4YeHb Pa3BeTBNEHHOW 0BnacTeio reono-
rMYecKoro 3HaHwA. Bo-nepseixX, U3y4eHne MHOMMX BMAOB NONE3HbLIX UCKONABMbIX
LABHO YXKe BbIABNWAOCE B CAMOCTOATENbHLIE BETBU: yueHUe o HedTu, reonorua
yrnA, y4eHue o pocceinAx, npobnema pya MeTannos 0Caf0YHOTro NPOUCXOXKAE:
HuA, dhochopuToe v Ap. Bo-aTopsix, nUTonorvuA 8 Gonee yakom CMsICne — Kax
Hayka 0 npeoBnapalliMx B 3eMHOW KOpPE TUMax OCafoYHbLIX NOpoa — TaKMKe
CTana O4YeéHo PA3BETBNEHHOW. B pesyneTaTe CYWECTBYHT Pa3Hbie TOMKW 3peHWUA
Ha CTPYKTYpYy cospemeHHoW nutonorum [PyxuH, 1969; PomaHosckui, 1977;
Mertumkon, 1981] . ABTop AAHHOW CTaTh U HEKOTOPbIE €0 KONMery BblAensioT
B 3TOW CTPYKTYpe 4YeTbipe OCHOBHbIX pa3aena [KpaweHuHuuxos v ap., 1978]:

1) BCECTOpPOHHEE U3yuyeHWE BeLeCTBa OCaA0YHbIX NOPOA. JTOT pasnen ABnAeT-
CA OCHOBOW BCEW NUTONOru;

2) cTapuanbHbIA aHanNu3, 3aKNIOYAKWWACA B UCCIEA0BaHMK UCTOPUK thopMu-
POBaHWA BELLECTBA, NPUHUMAKLWErO Y4acTe B CNOXEHWW OCafoUHbLIX MOPOA.
Kaxk u“3BeCTHO, 3TWUX CTagui HEeCKONbKO U UMEeHHO 3TOMY pa3feny NOCBALLEHa
B OCHOBHOM HACTOALLAR CTaThR;

3) aHanu3 npocTpaHcTBeHHOro paimelleHuA (BO3pacTHoOW NOCNENOBAaTENbHO-
CTW W pacnpefeneHnA Ha NMOWa3Av) OC3ADYHLIX MOPOA W WX eCTEeCTBEeHHbIX
kommnnexcos (opmaunin m Ap.) . 3TOT pasznen BKNIOYAET U3YUYEHHUE LMKIUYHOCTK
W 3BONHUUK OCALOYHOIO NPOLECEa;

4) ofwan TEOpWA Ocafo4Horo npouecca (nutorexesa) . Hambonswwii Bknan
B8 pa3paboTky 3roro pazgena sHeC HecomHeHHo H.M. Crpaxos [1960, 1962].

KawAablid U3 Ha3BaHHbIX Pa3fenoB npeactasnAeT cobow KPYNHYK U B U3BECT-
HOW CTeneHW CaMOCTOATenbHYw obnacTe UccnefoBaHWA. Ho v BHYTPU Kaxaoro
W3 HUX TAKKE CYLIECTBYET MHOIO KPYNHbLIX U NPETEHAYHLIMX H3 CAMOCTOATENb-
HOe pa3BuTUE pa3fenos Hayku. Tak, WayyeHue FNUHWUCTLIX Nopod, HawbBonee
pacnpocTpaHeHHbiXx B cTpatucthepe, BbinMnoce B BONbWOW WM NPaKTUYECKU
OYeHb BaKHbIW pa3pen nurtonmorud, obnapgawouiuit Bonbwoi cneuudukon u
nonb3ytuWwKUncA ocobon mMetoamkon. [laxe uccnegosaHuA Bonee peaKux rpynn
nopoA TakXKe NPeTeHAYT Ha CamMOoCTOATENbHOE Pa3zBMTMEe U Ocobble MeToAbl,
HanpuMmep wuaydeHue rpyBooBnomouHsix nopoa — ncedutoe [Yepros, 1980)
MT. A
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Taxkoe apobneHve ABNAETCA ECTECTBEHHLIM CNeACTBUEM pa3suTva mwbon
06nacTu 3HaHWA, pe3ynbTatom yrnybneHuWA uayveHHocTu 3Toi obnactu. [lnA
NMTONOMMK 3TO yXKe ¥ paHbwe oTMeyanoce H.M. Ctpaxoeeim [1971], M.C. Wee-
uoeeiM [1958] W HekoTopeiMu Apyrumu uccneposatenAamun, M.C. Weeuos,
Hanpumep, nucan no 3atomy noeoay: (BodHukHoBewwe ''HanpaBneHun'' ——
ecTecTBEHHbIW X0 pa3zenTuA NWBON pacTyuwleln HayKw — NpUBOAWT B AanbHeu-
wemM K Npespawieruio ''HanpasneHuit’’ B CAMOCTORTENbHbIE HAYuHbIE aucunnan-
Hb)) [Weeuos, 1958, c. 98] . Ho Takoe ApobBneHue umeeT W 0BpaTHYK CTOpoO-
Hy: YTPauyuBalOTCA CBA3M MeXAY OTAeNnbHbIMW BETBAMKU, ¥ B pe3ynbTate obuimne
3aKOHOMEPHOCTM BBIRBMAIOTCA C rOpa3ao GONbWMM Tpyaom. [loatomy apo-
BneHni0 M AeTanu3auMm AOMKHO BbiTe NPOTUBONOCTABMEHO anLTepHATUBHOE
Hanpaenedue. B nutonoruy TakoW anbTepHaTUBOW ABMAETCA, HAa MOW B3rNAAQ,
KOMMNNEKCHbIW, @ TOYHEE — CMCTEMHBIW NOAXOoA. Takoh NOAXOA NPeACTaBnARTCA
MHe KakK uccneAosaHue, paccMmaTtpusalouiee obvekT (B AaHHoM cnyvae oca-
[IOMHYI0 MOPOAY) KaK BEWecTBEHHO W FeHeTUYecKW BAMHOE uenoe, Kak onpe-
AENEeHHYI CUCTEMY.

CyuiectsyeT MHOro pa3HbiX MOHWMAHWA TOro, YTO TakKoe cucTema. ABTop
NOHWMaET NOA CWUCTEMOW ECTeCTBEHHYH COBOKYNHOCTh KOMMOHEHTOB,
HaxXxOAAWMKXCA B 3aKOHOMEPHLIX B3aWMHbIX CBA3AX W 0Bpasyrwux CTpyKTYp-
HYK LeNoCTHOCTb, OTY4neHeHHyl oT cpeabl [KpaweHuHnukos, 1981]. Mo cy-
LWeCcTBY, CUCTEMHbIA NOAXOA HE HOB, HO CeNYac oH UCNonb3yeTcA Bonee 0Cco3HaH-
HO W MOAHO. 3TOMY BOMPOCY B NWTONOMMU Aae MOCBRWANITCA CrneunansHeie
KoHtepeHunn (Hanpumep, B r. Aptemoscke B 1979 r.).

CUCTEeMHbIM NOAXO4 B NWMTONOMMKM TECHO CBA33aH C NOHATMEM YPOBHA
opraHusauvu BewecTtBa Ha coaepxaHue 3TOro NOHATUA TaKXxe
CYLWEeCTBYIOT pa3Hble TOYKW 3peHWA. ABTOP NOHWMAaeT NOA YPOBHEM OpraHu-
3auMM  BeWecTBa OrpaHWYeHHbLIA B NPOCTPAHCTBE KOMMNEKC MUHEPanbHbIX
KOMMOHEHTOB, KayeCTBEHHO WM KONUYECTBEHHO OTNMYHLIA OT APYrUX KOMNnek-
cos, obnaparowiMin CTPYKTYPHbLIMW U APYTMMU NPWU3HaKamu, NO3BONAKLWWMU
paccmaTpuBath 3TOT KOMNnekc Kak egwHoe uenoe. C no3vumv npusefleHHOro
OonpeAeneHWA OCaf0o4HBIE NMOPOALI ABNAKOTCA XapakKTepHbLIM NPUMEPOM onpe-
LeneHHOro YPOBHA OpPraHM3auvu BewlecTBa W KaXAaA nopoaa [OMNXHa pac-
CMaTpMBaThCA — MNPM CACTEMHOM NOAXOAE — KaK eAMHOe reHeTMYecKoe uenoe.
Kak npagunbHO OTMEYalyY MHOTMe WCCnefoBaTenu, reHeTUYecKHi NOAXO0A
ABNAETCA TrNaBHOW XapakTepHOW YepToOW COBPEMEHHOTO YPOBHA PasBuTUA
nutonorvu. Mo3aTomMy CUCTeMHbIA NoAXOA AOMKEH BbiTb OCHOBHBLIM NpU re-
HETUYECKOM MU3YYeHWM 0Cafo4YHbIX NOPOA. B 3Town CBA3M cneayer OCTaHOBWUTHLCA
Ha TOM, 4TO NOHKMMATL NOA ''TeHe3UCoOM 0CafoyHOK nopoasl’'.

J[o HepaBHero nNpownoro noAa "‘reHe3ucoM ocanoMHOW NOPOabl’’ NOHWManach
obcTaHOBKA ee HaKONNEHWA WM, COOTBETCTBEHHO, BOCCTAHOBMNEHWe reHe3uca 3a-
KNOYanock B BbIACHEHWW 3TOW o0bOcTaHoBKW, TakK, Mbl MOCTOAHHO TOBOPWM:
"3TOT NecyaHWK WMMeeT annieuansHoe NpoucxoxaeHwe (reHesuc), a TOT necua-
HUK nMeeT BapoBbin reHeauc’’; ''ata rnuHa — 03epPHOro reHeaunca, a Ta rnuHa —
mopckan rnybokosogHaa” u T. A. HecomMHeHHO, 4TO 0BCTaHOBKA HAKONNEHWA
UMeeT BaKHOe 3HaueHuWe AnA OPMWMPOBAHWA MHOTMX CBOWCTB W NPU3HAKOB
ocapouHou nopodbl. Ho He Tonbko oBCTaHOBKAa HakoNNeHWA OPMUPYeT 3TH
npuv3Haku u ceouctea. CuctemHbln noaxoa TpebyeT Gonee wupokoro v bonee
yrayBnenHoro noHuMaHua reHeanca.

B camom nene, reHesuc ocaaovyHOW Nopoasl npeacrasnAet cobon B obuwem
Cnyyae CNOXHbIN KOMMNNEKC NPOTUBOPEYUBLIX, HO AWANeKTWUYECKW TeCHO CBA-
3aHHbIX MNPOUECCOB, NPOTEKAWMWX Ha NPOTAMEHWW ANUTENBHONO OTpPe3Ka
BpeMeHn. B npouecce CTaHOBAEHWA OCAAOYHOW MOPOAbI BLIAENAKTCA MATH
OCHOBHbLIX 3TanNOB (MNuM CTagui), AManeKTUYeCKW MPOTUBOPEYMBLIX, HO eau-
HbIX B CBOEM KOHEYHOM pesynbTate — copmuposaswenca nopoae (cMm. tabnu-
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Cxema OCHOBHLIX 3TaNOB OCAAOMHOro noponooﬁpa:oaauun

Tnaaheiin
N° atana Jran AeWC TBYH LUK nasHeIv Npouecc rﬂpuuunn TMNKU3aurm
hakTop '
1-& Mo6unuia- BriseTpusBaHue Mepexoa BewecTea Mo naneopensedy u
umR rOpHbLIX NOPOA U OPra- ManeaxKnnmMary
HWIMOB B TDaH-
BynkaHuam cnoprabensHoe Mo xumMmamy
COCTORHWE Marmbt v
TMNY MABEPMEHWUH
2-h Nepenoc AuHaMmuka u TpancnopTuposKa Mo da3oeomy co-
XMMUW3IM TPaK- BELwecTBa Npu Npe- CTOAHUIO Cpeasi 1
CROPTHUPYKOWEN obnananum *»uson A3neHOCTH Nepenoca
cpeae! CUNbl Cpeab!
3-k Hakonne- Cunei TRXeCTH, O6pa3losarue He- Mo ¢u3nko-reorpa-
HWe oprasu3mel, PacTBOPUMBbIX wvueckon obcTanos-
XUMMWU3IM Cpeabl COeAMHEHWNA, K€, FEHETHYEC KU M
ocaxaeHwe 1 3a- TUNam 1 haumAm OT-
KpenneHue ocaaxa NOMeHWH
Ha aHe
4-a Ouarenes Wnosbie pacteo- Baawmonencreue Mo pranko-xumMuuec-
Pbl, MW KPOQPra- BEwWecTBa 0caaKa KWUM YCNOBUAM B 1Ny
HuyecKue seule- co cpeaow [npe-
crea BPpaLLEeHne DcaaKa
8 nopoay)
5-u Katareded [op3zemHbie po- Npeobpa3osaxue Mo cTenedu karare
Abl, TeMnepary- BeulecTea Nnopoa HeTuyeckux npeobpa-
pa, nagneHve 30B8HUI

uy). 3Tu atane! (MHOrAa WX Ha3bIBAOT CTAAMAMM, ABTOP AJHHOW CTaTbW Npu-
HUMmaeT HasgaHue ''atan’’, a anA 6Gonee MenNnKux noApasfeneHUin — TEPMWUH
"cTaguA’’)  XOPOWO W3BECTHbI: 1) nNOAroTOBKa O0C3afo4HOro Martepuana
(H.M. Crtpaxoe yaa4HOo Ha3Ban 3atoT 3tan "mobunuiaumen’’, HO NPaKTUYRCKMK
OTOXAECTBUN ero C BbIBETPUBAaHWMEM, YTO He BNonHe TouyHo); 2) nepeHoc Be-
wectea; 3) Hakonnewwe; 4) awnareHes; 5) kartareHe3 (paHbwe ynoTpe6nanu
Bblpa@KeHue “‘anuredes’’ , a 3a rpaHvuen yaule roBOpAT O “anareHe3se’’, nHoraa
npubasnan — "'No3aHUK AnareHes’’.

H.M. CrtpaxoB cuutan uenecoobpaiHbiM BbIAeNATL YeTblipe cTaguu copmu-
poBaHWA OCaf0YHbIX NMOPOA MYMUAHBIX 30H: 1) CEAMMEHTOreHesa, COCTOALWLYIO
13 Tpex 3tanos (mobunuaauvn, nepeHoca u ocankoobpasoeanna); 2) anareqesa;
3) «ararexesa; 4) nporometamopimama ("rnyBokue MuHepanoruueckue
npeobpa3zoBaHWA BewecTBa 0CAA0YHBLIX NOPOA, MX CTPYKTYPbl U TEKCTypbl''
[Crpaxos, 1960, c. 85]). Takaa rpynnupoBKa Bbi3biBaeT HEKOTOPbLIE BO3pa-
YKEHWA, TNaBHBLIM W3 KOTOPbIX ABMAETCA TO, YTO npoTomeTtamopdmam (B8 no-
HumaHum H.M. Crtpaxosa) easa nu yenecooBpasHo OTHOCHTE K NPOLECCaM
ocafoyHoro nopofoobpasoBaHuA. 3To CKOpee YXKe NPUHLMMWANLHO ApYranA
KaTeropuA npoueccoB — MPoueccoB MeTamMopthuzma, BefylowMX He K CTaHo-
BNEHWIO, @ K NUKBUAAUUM OCa0uHbIX NopoA. B nocnepayowme rogsl NoOABUNace
TeHAeHUMA, KOTOPaR Hawna oTpaxeHwe w B nporpamme XI! BcecowsHoro
nuTonoruyeckoro cosewanHua 1981 r., — cBOAWMTL Ha3BaHHbIE BbiWe NATL OC-
HOBHBIX 3Tanoe 0capo4yHoro nopoAco6pa3oBaHUA K ABYM: ''ceiuMeHTOreHesy"
(ocapkoHakonNeHu), KOTOPbLIKM BKNIOYAET, NO-BMAMMOMY, YKa3aHHblE Bblwe
nepesie TpW 3Tana, U ‘‘nuroredesy’’, KOTOPbLIA BKNOYaeT oBa NOCNeAHMX 3Tana —
AvareHed W Kataredes. C Takum obnegnHeHWem Henb3A COrNacuTLCA Kak C
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NPUHLWNKMANEHBIX, TaK W € aKkTuyecKnx nosuvuni. MNoatomy oCTaHOBUMCA Ha
aTom noapobHee.

MoarotoBKy (MnM mobunuzauuio) BeulecTBa pAA aBTOPOB OTOXKAECTBMANOT
C BbiBeTpuBaHueM. HO coBeplleHHO BepHO NOCTYNawT Te UccnefoBaTeny, KoTo-
pble BKNOHAKT B Hee W BynkaHuam (Hanpumep, H0.M. Kazadckun [1976]).
(lpaena, 8 obuem oOveme NOCTaBKu OCAfOMHOro Mavepuana AONA, NPUXOAA-
WAACA Ha BYNKaHW3M, WMeeT, NO-BUAUMOMY, NOJYMHEHHOE 3HaYeHWe, HO B
pRAe peruoHoe (B 3BreoCHHKNUHanbHelX 0BnactAx v B obBnacTAx CpeauHHO-
OKeaHWYecKux Xpe6GTOB) 3HauyeHWe ero KaK MCTOYHUKA OCafOYHOro mMaTepuana
CTaHOBWUTCA pewaownm. Kpome Toro, B nocnegHve roabl HakannueaevcAa Bce
6onblue hakToB, CBMAEGTENLCTBYHOWMWX O TOM, Y4TO AaKe B peruoHax, rae ce-
AWMMEHTaUMA NPOMCXOAMNAE 338 CYET NPOAYKTOB MEXaHWYECKOrD U XWMUYECKOoro
pPasnoeHUA Nopoa Ha Cylwe, UMeno MecTo NOCTYNNeHWe BeWecTBa M3 BynKa-
HUYECKUX 0uaros. TaKumu, Hanpumep, Bbinu UeHTpanbHele panoHel Pycckow
nNaThopMbl UMEHHO HA TUNMWYHO NNWTHOM 3Tane ee Pa3BUTUA. TaKOBbLI Naneo-
reHoBble U HeoreHosble GEHTOHUTOBbLIE rMWHbI panoHa BopoHeXCKoW aHTeKknu-
3bl [Kanyukaa, 1980] unu Tpenena v onoKuW MenoBOro BO3PacTa KXHbIX pai-
oHoB Pycckoi nnutel [Mypaeses, 1980] . Cka3aHHOe UMeeT OTHIOAb HE YWUCTO
TEOPETUMYECKUIN WHTepeC, TaK KakK C BYNKaHW3IMOM B OCaJONHOM Mexne nnar-
thopMm CBA3aHbI U NPAKTUYECKKW BaXKHbIE 3anexu. Tem Bonee 3To OTHOCWUTCA
K 06nacTAmM ¢ TMnamu passuTUA, BAU3KKMMK K MeOCUHKNMHANLHOMY, HaNpUMep
B8 naneo3oe lleHTpansHoro KasaxcrtaHa, Ha KaBkase u ap.

Moaromy B 06wemM cnyyae NPUXOAMUTCA CYMTATBLCA C TeM, 4TO Y NbBoW 13
OCHOBHbIX Tpynn OCafo4HbiX nopoa (0BNOMOYHBIX, TNMHUCTLIX, BUOXUMMYeC-
KUX W XUMUYECKUX) MOryT GbiTb ABa UCTOMHMKA CNaraioulero Ux martepuana:
paspyweHWe KOp BbIBETPUBAHWMA Ha Cylwe W NPOAYKTOB PaimMbiB2 MOPCKOro
AH3, BO-MepBbIX, W ByfnKaHWYyecKan AEATENbHOCTh, BO-BTOphIX. Kpome Toro,
NPUXOAUTCA MMETL B BUAY, YTO 0ONacTAMUW CHOCa MOTyT BLITh HE TONLKO Tep-
PUATOPUM CYLIM, HO ¥ YYaCTKU MODCKOro AHa, rae 33apoXknalTcA MyThesble
NOTOKH.

BbiaeneHune v tunusauma obctaHoBok MobBunu3auMy 0Cago4HOTO MaTepuana
OCYWecTBNAGTCA no naneopensedy (paBHWHHbINW, XONMWCTbIN, CPEAHETOPHLIA,
BbICOKOrOpHBIW) , @ TaKXKe No NaneoKNUmary, nNpuyem uenecoobpazHo BbIAENAThL
NATL TUNOB KIMMAaTOB: HUBANbHbLIA, YMEPEHHbIA BNaXKHbINA, TPOMUYECKWUIA KOH-
TPACTHbIN, 3KBAaTOPWanbHbIA W apuAHbIK. B cnyyae BynkKaHuyeckoW MUTalolLen
NPOBUHUMKA TWMMNWM3aUMA OOMKHA OCYLWECTBNATLCA MO ABYM OCHOBHbLIM NpuU3Ha-
KaM: XMMWYECKOMY COCTaBY UCXOAHOM MarMbl U TUMY M3BepXKeHWA (HazemHbIR,
NOABOAHBIA, UEHTPansHbIM, TPEWWHHbINA 1 T. A.) . BO3MOXHbI, KOHEYHO, 1 ApYrie
APUHUMMBI TUNW3aUUU.

MepeHoc ocyuwlecTBNARETCA, Kak W3BeCTHO, NbAOM, EOAOW, BETPOM W opra-
HuaMamu. MMpu 3Tom uenecoobpazHo Takke Pa3nuuats BAvKHUY Neperoc (eau-
HWLbI ¥ AECATKW KUNOMETPOB) U AanbHWIA NEPEHOC (COTHW M TBICAYW KUNOMET-
pos). 3tany nepeHoca B nocnefHve rofel yaenAeTca sce Bonbluee BHUMaHUe.
HauwuHaer passueartscA Aaxe ocobam o6nacTb, CTOAWAA Ha CTbIKE NUTONOMUM
M MEXaHMKKM — “(hU3NYeCKan CEANMMEHTONOMMA', 33aHWMAaKWAACA M3YYEHUEM
MEXaHW3MOB NepemMeLleHrA 0CafoMHOrO MaTepuana B8 NOABMMKHLIX Cpepax.
Twunu3auMA nNpoueccoB nNepeHoca OCYWeCTBNAETCA NO TPaHCMOPTHMPYHLWWM
areHTam, ux AMHAMMUYECKOW aKTUBHOCTM W AanNbHOCTW nepeHoca (cm. TaBnuuy) .

OueHb BaXKHbLIN NUTOrEHETUYECKUH MPOLECC NPU NepeHoce — 3TO OTAeneHwe
MEXEHUUYECKM M XUMWYECKM MEHEBE NDABWMHBIX KOMNOHEHTOB NEPeHOCHMMOro
matepvana oT Gonee NOABWXKHbLIX; B Pe3ynbTaTe NOABNABTCA BO3MOXHOCThL MX
pasaeneHuA, T. e. NOArOTaBNUBAETCA MEXAHMYEeCKaR U XUMMYECKaAR OCafo4HaR
avddepeHumauma sewectea. Kpome Toro, NpW nepeHoce NPOMCXOAMT MeXaHu-
yeckan obpaboTka nepeHOCUMOro mMarepwana, rnasHeiM 06pPa3oOM ero okatebi-
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BaHMe, a Take MoryT oBpa3osbiBaTbCA U HOBbIE XWMWYECKMWE COefuHeHWA,
cnocobHble CaMOCTOATENLHO BbINAAATL B OCAaAoK (3T¥ KOMMOHEHTbI, BO3HWUK-
wwue npu nepedoce, J1.B. Mycrosanos [1940] pasHO y)Ke HazBan ‘"MoOTOreH-
HbiMU'’) . TUnu3aumA oBCTaHOBOK NepeHoca MOXKEeT OCYLLECTBNATLCA NO PasHbIM
NPUHUMNAM: N0 XapakTepy TpaHcnopTupylouwein cpefbl (nen, Boaa, Bevep,
opraHuamsl) ; no dopmam nepeHoca (MCTWUHHBbIE pacTBOPbLI, KONNOWAHLIE pac-
TBOpbl, B COPBUPOBAHHOM COCTORHWM, BO B3BECW, CanbTauuen, BONOYEHUEM,
KPYnHbIMU BRoKamu) ; no nansHoCTU nepeHoca (BNvXKHWA NepeHoc — eAUHULLbI
W QECATKW KWUNOMETPOB W AanbHWi NEPeHOC — COTHWU U THICAYM KWMNOMETPOB) ;
no creneHn NOABWIKHOCTM TPaHCNOPTUPYHOWeEW cpeabl. Bo3moxHo ucnonb3oBa-
HWe W Apyrvux nNpuU3Hakoe ANA TUNU3auvu: Hanpumep, NOBEPXHOCTHbIMW WITA
NOA3EMHLIMW BOAGMMW OCYLLECTBNAETCA MEPEHOC, KaKUMW TUMamu TevyeHur
(B KpynHbiXx BoAoemax) u T. 4. Bce 3To HaxoAuT peansHoe BbipaXeHWe BO
MHOFMX CBOMCTBax nepeHocumelx (v Hakannueawwmxcal) npoaykToBs.

Hakonnexue — oueHb BaXKHbiA M HEOOXOAWMBIW 3Tan B 0Caf0OMHOM Npouecce.
MmeHHO Ha 3Tom 3Tane NPoMCXOAWT BeleCcTBEHHAA peanu3auvA Toil auddepeH-
uvauvv, Kotopar 6bina NOAroTOBNEHa NpefbiAywWMU 3Tanamu. Tunusauua
06CTaHOBOK HAaKOMMNEHWA OCYLLeCTBNAGTCA, KaK W3BECTHO, MO-pasHOMY, 4alle
BCEro — NO BOCCTAHOBNEHHBIM MNW NpeanonaraemMsiM (U3NKO-reorpaduuecKum
YCNOBUAM, B KOTOPLIX MPOUCXOAWNO HAKOMNeHue OC3AKOB. Tak, pasnuuaroT
MOPCKHWE U KOHTUHEHTanbHbIE obcTaHOBKM U T. a. npen(:TaBnﬂeTcn, 4YTO B NATO-
norvun, ocobeHHO WCXOAA W3 NO3WUMIA CUCTEMHOro nNOAXoAa, Haubonee uene-
coobpa3Ha TMNM3auMA NO reHeTUYeCKWUM TUnam oTnoeHwin. [pu atom cneayer
MMETbL B BMAY, YTO MEHETUYECKUE TUNbl — 3TO, Ha B3rnAf aBTopa, He 06CcTaHOBKM
HaKONNEHWA, a 2e0s102uYecKUe TeNld, BO3HUKLUME B TOW MNU MHOW obcTaHoBKe.

CornacHo npuBefeHHOMY B Hayane CTaTbU QnpeaeneHUI0 CUCTEMBI reHeTUYec-
KWe TUNbl OTNOXKEHWUI NPEACTaBNAT cOBOW TUNMUYHYIO CMCTEMY Ha HaANOPOAHOM
YPOBHe OpraHu3aumun sewecTtsa. OHu o6nanalotT AnA 3Toro Bcemu HeobxoauMbl-
MW KavecTBamu. B camom pgene, reHeTudeckue Tunel npeacTaenawT coboi
2CTeCTBEHHYH) COBOKYMNHOCTE KOMMNOHEHTOB (B AaHHOM Cny4yae — oCaf04HbIX
rOpHbLIX NOPOA) , HAXOAAUWMXCA B 3aKOHOMEPHLIX B3aWMHbLIX CBAIAX. 3aKOHD-
MEPHOCTbL 3TUX CBA3el onpeaenAeTcA 0BWHOCTLIO ycnoBWUi obpa3oBaHua AaHHO-
ro reHeTudyeckoro Tuna. B cuny 3Ton ke oBWHOCTWM cCnarawwue Mx Nopoabl
06pa3yoT CTPYKTYPHYK LEeNOCTHOCTb, OTYNEHeHHYI0 OT CPeAbl, Npu4yeM B pac-
CMaTpUBaeMOM Cny4ae 3TOW CpeAOW RBMAIOTCA APYrvMe reHeTUYecKue Tunbl
AaHHOW Tonwwk nopoa  (dopmaumun) . Bece mopdonorvyeckue ocobeHHoCTH
nboro reHeTMYeCKoOro Tvna v sce 0COBEHHOCTM cnaralwux ero nopoa (Mx
COCTaB, CTPYKTYPbl, TEKCTYpPbl, B3aMMHbIE OTHOLLEHUA W BCe ApYrue CBOWCTBaE)
onpeaenAldTCA WMEHHO YycnoBuAMKM o00pa3oBaHuA A@HHOIO [EHETUYECKOro
Tuna. [lpu 3Tom cneayeT HaNOMHWTL, YTO NOA ycnosuwAMM obpasoBaHuA, Kak
Bs1no YKa3aHo Bblwe, cneayer noHUMaTb He TONbKO oﬁcrauoexu HaKOMNnNeHwWA,
HO M (MCXOAA W3 NPUHUMNKWANBHBIX MO3WUWIA CUCTEMHOro noaxopa) npea-
UleCTBYIOWMWE HaKonneHuo 3tans! (hOPMUPOBAHWMA BeLLECTBA OCaf0YHbIX MNO-
pof — mMobunusauuio U nepeHoc, a Tak)ke NocneaylowuWe 3Tanbl — AuareHes
W KaTareHes.

Y710 KacaeTcA cOBCTBEHHO TFeHETUYECKWUX TUNOB, TO ANA uX OPMWpPOBaHWUA
0bOCTaHOBKYM HAKOMNEHWA MMET peluaroulee 3HayeHue. EctecTBeHHO noatomy,
YTO TUNU3AUWUA TeHETUYECKMX TUMOB OCYLECTBNAETCA NO 3TUM 0BCTaHOBKaM.
OBulen3BeCTHO MX OCHOBHOE fAieNeHVWe Ha KOHTWUHeHTanbHbIE, MOPCKWE ¥ nepe-
XOAOHble reHeTHUYyeCKKe Tunol. HO nanhﬂeﬁu.lee pasneneHuWe ABNAETCA YiKe npeame-
TOM AWMCKyccuid. [IUCKyCCUMOHEH TaKKe WM BOMPOC O COOTHOLUEHUAX MeXAY
TEHETUYECKUMU TUNaMK 1 daunAMU OTnoXeHuit. Ha B3rNAA aBTopa, 3Tu NOHA-
TWA CneayeT pa3nuyatb, HO Pa3nuuaTb He B TOM cMbicne (Kak 3To yacto 6biBaeT),
uyto ¢haumA ABnAeTcA Bonee KpynHoW (N0 MHEHWIO OAHMX WcCcnepoBartenew)
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unu Gonee Menkow (N0 MHEHWK APYTUX UCCNeAOBaTener) reHeTMYeCKOn Kare-
ropuein. AT NOHATUA Pa3NMyYHbl NO CaMOMY NoAxXoAy K HuM. dauuu uenecoob-
pazHo paccMaTpuBaTh BCErfla B KOHKPETHbIX CTPATUrpaduyecKux pamxkax w
COOTBETCTBEHHO OTHOCHTb K HWUM TFeHEeTUYeCKW Pa3Hble, HO OAHOBO3PACTHLIE
reonoruyeckue Tena, 3Tu Tena MoryT 6biTe pasHoro obvema u macwrtaba, HO
MX O0OAQHOBO3PAacTHOCTbL ABMNAETCA HENPEMEHHbIM YCNOBWEM ANA BbIAENEHUA W
HaumeHoBaHWA WX daurMAMU. YTO KacaeTCA reHeTMYeCKWUX TUMOB, TO MPU WX
BhifeNeHWM W WUCCNeAOBaHWM OAHOBO3PACTHOCTb He ABMABTCA HENPEeMeHHbIM
ycrioBuem. Npu 3ToOM, KOHEYHO, MOXHO MCCNeaoBaTh B Kakon-nubo dopmaunm
W reHeTUYECKME TWMbl OAHOMO BO3PacTa; B TAKOM CNy4ae NOHATUA MEHETUYECKUX
TUNOB OTNOXEeHUW W dauuMi Tex Xe OTNOXeHWNH (haxkTUYecKW COBNaaawT. 3T0
OTHOCWTCA, Hanpumep, K UCCNeaoBaHui (B reHeTUMeCKOM acnexkTe) COBPEMEeH-
HbIX OTNOMXEHWA: TYT aumm “ reHeTUYeCKWMe TUNbl NPAKTUYECKW COBMAanatoT,
TaKk Kak Mbl Npy¥ 3TOM MMeeM fAeno C OAHOBO3PAacTHbiMU (coBpemMeHHbIMU!)
OTNOXEHUAMM.

CyluecTByeT HECKONLKO CXEM TUMU3auuW FeHeTUYECKWUX TUTNOB OTNOMKEHWA.
Haubonblwum npu3HaHWem nonb3yetcA cxema, npegnoxenHan E.B. Wanuepom,
CpaBHWMTENBHO HEeAadBHO oNybNMKOBaBWWM ee Hawbonee COBPEMEHHbLIA BapuaHT
[WaHuep, 1980]. CornacHo ero nNpeacTagneHWAM, KacatoLWMMCA KOHTUHEHTanb-
HbIX OTNOXeHu, 3To cBoeobpasHble AWHAMUYecKue OPMbIEKKYMYNALUK
ocajoyHoro mavepuana. OH faeT cneayloulee onpeaeneHue 3TOro NOHATHA:
“"TeHeTUYECKMIA TUN OTNOXEHWMA — 3ITO COBOKYNHOCTb OCAAOMHBIX MAWM Bynka-
HOreHHBIX HAKOMMeHWn, BOZHWMKAWUWMWX B XOAe OAHOW u3 HabmogaemMbix 8
npupoae ceBoeobOpasHbiX NO AMHAMWKE pa3BuTUA (hopM aKKyMynauuu, ocoben-
HOCTW KOTOPOW ONpeaensalnT oBWHOCTL rMaBHbIX YePT UX CTPOEHWA KaK 3aKOHOo-
MepHbIX couveTaHui (NapareHe308) onpefeneHHblIX O0CaAKOB M (unu) ropHbIX
nopoa” [Wanuep, 1980, c. 7]. B 3tom onpegeneHuu, K COXaneHuro, BCe eule
HECKONbKO rPOMO3aAKoM', 06paleH0 BHUMaHWe Ha rnaBHOe, 4TO NO3BONAET
OTNUYMTL OAWUH FEHETUHECKUI TUM OT APYTroro, a UMeHHo ceoeobpaane AMHAMUK K
cpelbl, Noj BAMAHWEM KOTOPOWN AaHHbLIA Tun cchopmuposanca. CnegoBarensHo,
Pa3Hble FeHeTUYECKMe TUMbI OTNMYAKOTCA APYr OT APYra AWHAMUYECKWUMMK YCNo-
BUAMK X GopmupoBaHmA. Takoe NoOHUMaHWe BMONHEe MOXHO NPUHATL, U OHO
yaoBHO Tem, 4TO B NpUHUMNE MPUMEHUMO U K MOPCKUM OTno)eHuAm. Ho
M3BECTHLIM HELOCTAaTKOM 3TOro ONpeAeneHWA ABMAETCA TO, YTO B HEM HE yKa-
3aHbl OrpPaHWYMBAKOWIME PAMKK ANA KaXA0W 'AMHAMMUYECKOW (POPMbI aKKyMYy-
NAUMK’’, 2 3TM paMKW, NO CYLUECTBY, MOryT ObiTe OYEHb PasHbiMu. 3TOT He-
AOCTaTOK B CNyvYae KOHTMHEHTanbHbIX OTNOXKEHWA BOCMOMNHAETCA TeM, 4TO
E.B. WaHuep B uutuposaHHow paboTte aaer cxemy KnaccuduKauuu, U3 KOTOPO
BuaeH u 0O6beM BbiAenAeMbiX reHeTuyeckux Tunos. K coaneHuo, n3 aton
CXeMbl BbiNanu reHeTUYeCKue TuMbl OTNOXKEHUI HazeMHOro Bynkada. MNMoneiTka
BKMOYUTL UX B OBULYHO CUCTEMATMKY TeHEeTUYECKWX TWUMOB KOHTMHEHTanbHbIX
oTnoxeHun Beina NpeaAnpUHATa HECKONLKO neT Hazag asTopoMm [KpaileHuHHU-
koe, 1976] B ceA3u c npobnemMoit pacnpoCTPaHEHWA B HUX MONEe3HLIX UCKonae-
MbIX.

lopazao Xxy»e OBCTOMT Aeno C BblAENeHWEM W TUNWU3AUWMEN TeHEeTUYeCKUX
TUNOB MOPCKWUX OTnOXeHuin. Beino caenaHo Heckonbko nonebiTok. Cxema,
npeanoxenHaa B.T. ®ponossim [1980], ucnonsayer npuHUMN, oveHs BAU3KUIA
K TOMY, KoTtopslii 6ein npeanoxed E.B. WaHuepom AnNA KOHTWUHEHTaNbLHbLIX
FEHETUYECKUX TUNOB, @ WMEHHO: FEHETUYECKMWE TUMbl MOPCKWX OTNOMKEHWIH
NOHUMATCA Kak 06pa3oBaHuA, BO3HUKLLME B UTOre NPOABNEHUA reonoruyec-

B npeasiaywem onpeaeneHun redetmueckoro tuna [Wawuep, 1966], 310 onpeaenexue
6bINO ewe ANUHHee.
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KWX NPOUECCOB ONpeaeneHHOro TUNA, Yalie BCEro BbIPAXKEHHLIX B ONpeaeneHHoW
AVHAMWYECKOW (opMe aKKYMYNAUMM UNu ee MOAUDMKAUMW, 3aBUCALLEN OT
MecTHbIX npuuuHd [®ponoe, 1980, c. 43] . Camoi KpYNHOW TaKCOHOMUYECKOM
eAUHWUEA B 3TOW CUCTEMAaTUKE ABNABTCA '‘reHeTUYECKWW pAA’’, oTpaarouwmn
“‘camoe KpPynHoe noapazfeneHue MOPCKOro CeAMMEHTOreHEe3a No TUNY reonoru-
yecKWx npoueccos Haubonee obulero xapaktepa’”. B.T. ®ponos BeiAenun YeTeipe
reHeTUMYeCKUX PALA: BYNKAHOreHHO-0CalO4HbINA, BUOXEMOTEHHBIN, TePPUTeHHbIN
(MOTOreHHbIM) W NOABOAHO-3NOBMAnNbHLIKM, K coxkaneHwo, 3aecs GpocaeTcA
B rnNa3a HeBbIAEPKAHHOCTL OCHOBHOMO MPUHUWMNG, B Pe3ynkTaTe Yero, Hanpumep,
B TeppureHHoMm (MoToreHHom) paAay BbIAENAKTCA TFPYNMbl: KONMHBWANbHaA,
BONHOBAaA W APYTve, KOTOPbIe BNOAHE MOTYT ObiTh BbIAGNEHLI W B BYNKaHOMeH-
HO-0CAAl0MHOM, U B BUOXeMOreHHOM pAfax, U T. 4. B peaynsrate npakTtuyeckoe
MCMONbL3OBaHWe 3TOM CUCTEMATMKMW OveHb 3aTpyaHeHo. [Mo3atomy mMoxHO corna-
CUTLCA C KpUTuuecKWM 3ameuvaHuem E.B. WaHuepa o HeyaauHocTW TakoW knac-
cuduraumnu [Waruep, 1980, c. 13].

MoxHo aymaTh, 4to Bonee ycnewHoi ByaeT rpynnypoBKa reHeTUYECKUX
TUNOB MOPCKUX OTNOMXEHWH, YUMTbIBAOWAA cneunduky YCNOBUHA MOPCKOMH
CeAMMEHTAUWK M NPUHUMAaKOLLAA BO BHUMaHWe NpexXae BCero Takow nokasartens,
Kak MCTOMHUK (npoucxoskaeHwe) O0CapoNHOro MaTepuana, pasfenAemMoro Ha
1) TeppurerHelin; a) rpybein {(cobcTBeHHO oBnomouHbI) M 6) ToMkuA (rnu-
HWCTBIW) ; 2) BynKaHWyecKuh: a) oBNOMOYHBLIA W 6) TUAPOTEPMArbHBIN;
3) 6uoreHHbin: a) 6eHTOCHBIA W 6) NNAHKTOHHLINA; 4) XeMOreHHbIn: a) TPyAHO-
pacTsopuMsble u 6) nerkopacTsopumblie coeAuHeHWA. CnefyeT Tak»e yuvecTb
LUMPOKOE pacnpocTpaHeHWe OCafAKoB (M COOTBETCTBEHHO NOPOA) CMELaHHOro
cocTasa.

Npyrum nokasatenem, Y4YATbIBAEMbIM NPW TUNU33AUMK, AOMKHA CNYXUTb
BaTUMETPUYECKAA 30HaNLHOCTh, B COOTBETCTBMW C KOTOPOW BbiaenAeTcA obuie-
W3BECTHAA MNOCNeAOBaTeNbHOCTb OTNOMEHWW: NUTOpanbHblie, HepuToeble, 6a-
ThansHbie, abuccanbHble, OKeaHWYyeCKUX >enoboB ¥ oOKeaHuyeckux xpebToB.
TpeTeum nokazartenem [omKHa ObiTb JuHaMuKa cpedbl HAKOMMBHUA W COOTBET-
CTBYKOLWME el opmsl HakonneHus marvepuana. VimeHHo 3ta cTtopoHa pena
oTHoCUTenbHo noApo6Ho paspabotaHa B cxeme B.T. ®ponoBa, HO ee CBA3W
C APYrMMW NOKa3aTenAMM MOKasaHbl HEeAoCTaToMHo AcHO. Bo BcAKOM cnyuae
enBa N MOEeT Bbi3blBaTh COMHEHWe TO, YTO OCHOBHbIE MPUHUUNbLI TUNW3aUUK
06CTaHOBOK HAaKOMMNEHWA OC3aAKOB AO0MKHbI Ga3vpoBaTbCA Ha BewlecTBe, C
OAHOWM CTOPOHBI, U Ha nNaneoreorpaduyeckoit o6CTaHOBKE — C APYro.

Mon awvareHesom B obwem cnyyae NOHMMAIOT 3Tan NPeBpalleHWA OCaaKa
8 nopofy. [naBHbIMW AelcTBYOWMMK aKTopamu 3toro atana (cm. Tabnuuy)
ABMNAKTCA WNOBble BOAbI, BaKTepuansHOE HaceneHWe WMNOB M pasnarawouleecs
opraHuyeckoe sewecteo [Crpaxoe, 1960, 1962]. B pesynstate ux AeicTBUA
OCYLIECTBNAETCA Mepexoa ocaaka B nopoay. lNpu bGonee BHUMaTeNbHOM pac-
CMOTPEHUW 3TW NPOUECChbl OKa3biBAaKITCA BeCbMa CNOXKHbiMW. B yacTHoCcTW, B
obuieM cnyyae eaBa NM MOXHO MPOBECTVM ACHYH TpaHWUUY MeXAy OCaaKOM
M NOPOAOK WMNW, WMHBIMK CNOBaMW, MEXAY 3Tanamu AWareHesa v KarvareHesa.
Mpu AvareHese [anexko He BCeraa NPOUCXOAWMT NUTudMKauuA (okameHeHue)
nopodbl. [pyrum KpuTepuem 3aBepllieHUA AuareHe3a HepeaKo NPUHATO CuU-
TaTb MCNONb30BaHWE CNOCOBHOMO K peakuuu OpraHWYecKOro BeLWecTBa OcaaKa
W YCTaHOBNEHWE TeOXMMWYECKOro PpaBHOBECMA OCaflka C OKpYyXawuwen ero
cpenow, rnaeHbiM o6pasoM ¢ noposBbiMu BofamMu. Ho daxKTudecKu 3TO paBHO-
Becue eABa Nu Koraa-HMbByab HacTynaeT MONHOCTBH, TaK KaK OCaAoOK Nno mepe
NOrpy»eHnA nonajaetT BO BCE HOBble (UIUKO-XMMUYECKUE YCNOBWA Cpefnbl,
KOTOpbIE HapywawT ycTaHasnueatouwlee paBHoBecue. [103TomMy nNpuMxXoAUTCA
cuvTaTh rpaHuMuy MeXAay OCaaKom WM Nopoaow (Mnu atanamu auareHesa v Kara-
redesa) ycnosHoW. Ha B3rnAQ asTopa, M COOTBETCTBYET NONHLIW BbIXOA OCaaKa
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n3-noa BNUAHUA DﬁCT&HOBKM v cpeabl ero HakKonmeHnnA, WHbiMu cnosamu, ecrnn
OCAflOK NEXWT Ha AiHe BOAOEMa W XOTA, MOXeT BbiTb, NOKPLINCA HOBLIMK CNOA-
MM, HO ellle COXPaHun 3NemMeHTbI CBA3N C NOPOAMBLLEW ero CPeaon, To 3To euwle
ocanok. Ecnn ke 3Ta CBA3b yTpayeHa, TO Mbl UMEEM Aeno ¢ NopoAaoW. JTo
NPMMEHMMO K N0BbLIM 0CaAKaM, KaK K MOPCKUM, TaK U K KOHTUHEHTaNLHbIM.
TEK, MopeHa 4eTBepTUYHOro onefeHeHuA — nopoaa, a MopeHa cospemMeHHoro
rOpHOro WNW NOKPOBHOrO OneAeHeHWA — 0CAAOK. lMecoK, HakanNUBaKOWMWWCA
B pyCne pPeKu unu Ha MOPCKOM MNfe, —~ OCAA0K, @ NEecoK, 3anerarmliui Ha
Teppace, — NOPoAa, U T. A. Bnpoyem, BEpOATHO, BO3MOXHbI W APYTUe PelweHunA
3TOro Bonpoca.

KarareHe3om NPUHATO CedYac Ha3eiBaTe npoueccel npeoGpasoBaHWA Beule-
CTBa 0CaA0YHLIX MOPOA B 3eMHBIX HEApax A0 NepexoAa ux B MeTamopdudeckue
nopoAkl UNKW A0 WX BLIXOAA B 30HY BbiBeTpuBaHuA. Kak nokazan A.B. Konenwuo-
BWY ELEe B OAHON W3 paHHux paboT no 3toi npobneme [Konenwoswd, 1965],
rnasHeiMu aKToOpPaMu Npu 3TOM CRYMXAT AABNEHWME Harpy3ku BbllUenexalmx
nopoa v Temnepatypa. K HuM npubaenfAeTcA elle BNWAHWE HarpeTbiX U MWHe-
panu3oBaHHbIX NoA3eMHbIX Boa (cm. Tabn.). TunusaumAn obcTaHoBOK Kata-
reHeTMYecKOro 3Tana Yalle BCero OCYLeCTBNAETCA NO CTaAMAM 3TOro npouecca,
KOTopble (WKCUPYIOTCA CTeMeHbld KatareHeTuyeckux npeobpazosanuii. B
KayecTBe Mepbl HD806D33083HHF| UCNONL3YKTCA pa3Hble NPU3HAKW. UHTEHCWUB-
HOCTb MuWHepanbHOro HoBooBpazoBaHuA (Yawe BCero Keapua), CTPYKTYpHbie
W TeKCTYpHbl€ NPU3HAKW, COCTAB FMUHWUCTBIX MWHEPanoB, COCTaB U NOCNEAo-
BaTenbHOCTb Bbll€NEHMUA HOBOOGpB.‘!DBaHHbIX KOMNOHEHTOB ¥ Ap.

B nocneaHue rogbl ocobeHHO LWWPOKOe NPU3HAHWE NONYYUNO pa3jeneHve
KaTtareHesa Ha CTaAuu MO WHTEHCUBHOCTW nNpeobpa3zoBaHWK ryMycoBOro opra-
HWYECKOro BewecTsa, (PUKCUPYeMOW CTeneHold ero oTpakatenbHoW cnocob-
HocTu. Tlpn 3TOM KaXA0W W3 3TUX CTaauii NPUCBaWBAETCA CBOE HAUMEHOBaHUe.
ABTOP AymaeT, 4To nyywe w3beraTb HOBbIX TEPMUHOB WM Ha3biBaTb 3TW CTaAWUK
Nno WKMPOKO WU3BECTHLIM CTEMEHAM KarareHeTUMecKuX vameHewwen (''metamop-
cdmama’’) yronsHOro BewecTBa W COOTBETCTBEHHO BbIAENATL TPW OCHOBHbIX
ctapgum: 1) BypoyroneHyto, 2) KameHHoyroneHyw (C yrmnAMWM OT AnNWHHONNa-
MEHHbLIX A0 TOowmux) W 3) aHTPAUMTOBYK CTaauKo C YrNAMKU NONYaHTpauMTamu
u aHTpauymtamu. B cnyvae HapobHocTk Takan pybpukauuAa no3BonAeT OCYWECT-
BUTL 1 Donee ApobHoe paszaeneHune. Mbi BMAUM, TakuM 0Bpasom, YTO KpUTEpPUK
TUnu3auum oBCTAHOROK KaTareHe3a COBCEM WHble, 4eM anA Bonee paHHWXx 3Ta-
noe. 3To ABNAETCA, Ha B3rNAA aBTOpa, ewe OAHWM OCHOBaHWEM AnNA TOro,
‘-ITQGI:I CYATaTh KaTareHeid BnNoOnNHe CaMOCTORTENbHbLIM 3TaNOM OCAAOMHOro no-
poaoobpazoBaNmA, BNORHE paBHONPAaBHbIM (N0 CBOGH 3HAYUMOCTH) C ApYruMu
3Tanamu ocajoMHOro npouecca. Kpome Toro, Heo6Xo0AMMO YNOMAHYTE U O TOM,
YTO MMEHHO C 3TanoM KavareHeia CBA3aHO GOPMUpOBaHWe HedTW, KaMeHHbLIX
yrnen v MHOTMX APYrux KOMNOHEHTOB B 0CaA04HbIX NOPOAAX.

B 3aknioyeHWe BEPHEMCA K CUCTEMHOMY MOAXOAY. JATOT noaxog (B coot-
BeTCTBUM € NPUHATBIM Bbile onpeaeneHuem) Tpebyer (B NpunoxeHun K no-
POAHOMY YPOBHI0 OpraHu3auvWv BeuwlecTsa) PacCMOTPEHWMA KaAO0W OCANONHOW
nopoas! (a tem 6Gonee ux coobulecTe) Kak cucTembl, 06pazyioLLen CTPYKTYPHYIO
uenocTHocTb. Mo3ToMy NpU CUCTEMHOM NOAXOAE HYXHO YMETh HaillTK B BeLLEeCT-
Be, NPUHMMAEKLWEM Y4acTue B CNOXEHUW OCaAOdYHOW MNOPOAbl, KOHKPETHoE
BbipaXeHue KaxKAoro m3 KpaTtkKo pacCMOTpeHHbIX Bbillle MATHU OCHOBHBLIX 3TanNos
ee hopMUPOBaHUA. B 3TOM — OCHOBHOM CMbLICA TAKOT0 NOAX0AA.

E.D.Ba nn NpagunbHO MHEHWE, YTO NOA NUTOreHe3om cneayeT NOHKMMaTeh CTaaAuKD
nocTceMMeHTauMoHHOro NpeobpaloBaHMA OCaAKOB OT AWareHe3a [0 PeruoHan.-
HOro MeTEMODd)HSMa BKNHOYHUTENBHO W M4MTO 0CapovHoe noponooﬁpaaosaume
chnaraeTcA 13 ABYX 3Tano8 — 0OCaAKOHAaKONNeHWA 1 nopogoobpasosannn [Tu-
modcees, 1979]. Easa nNu MOXHO COrnacuTeCA M C Tem, 4yToBbl Bknuate B
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3Tan cefMMeHTOreHe3a mobunuaaumio W nepeHoc sewectBa [Ctpaxoe, 1960,
1. 1, ¢, 85]. 370 cyxaeT w obeaHAET copeprKaHme U NOHUMEHKUe 3TUX NPOLECCOSR.
C TOYKMW 3PEeHUA CUCTEMHOrO NOAX0Aa, NPOUECCE! 0Cago4HAro nopoRoobpasoea-
HWA HY)XHO PacCMatpuBaTh B UX COBOKYMHOCTW, a8 B HEW HaKONNeHWe — ToNbKo
OAMH U3 3TaNOB.

B pape pa6ot (Hanpumep, [EraHos, CosetoB, 1979]) daxkTuueckun npumeHe-
Hbl 3N1eMEHTLI CUCTEMHOTO NOAX0A3a K BbLIABNEHWIO M aHanu3y oCafo4HOro
nopoaoobpazosaHuA. Ho BbINONHEHME WCCMEAO0BAHWIA C NMONHLIM UCNONb3OBaH K-
eM BO3MOXXHOCTW 3TOrO NOAXO0A3 RBARETCA, NO-BUAWMOMY, aenom Byayulero.
CucTeMHbI4 noaxon vMeeT MHOro obuwero ¢ KomnnekcHbiM noaxoaom. Kom-
MAEKCHBIA NOAXOA MOXET YCNewHO OCYLUEeCTBARTLCA ANA PeLIeHWA reHeTu4ec-
KWUX 3afay v NpakTU4eCKWX BOMNPOCOB. ,D,HFI CUucTeMHOro noaxcpa Komnnek-
CHOCTb ABNAETCA Bro HENPEMEHHbIM YCMOBUEM, HO OH JOMKeH TakKe BKNoYaTs
haumanbHblii aHanu3 U Apyrue BUAbI UCTOPUKO-TEONOFMYECKOro UCCNEeAoBaHUA,
TAK Kak ero 3afayein ABNAETCA PacKpbITue BCex ocobeHHOCTEW NOPOA WU CBA-
3@HHBIX C HUMW NONE3HLIX WCKONAeMbIX, @ TaKxKe coveTaHwui nopoa (reHertu-
YyecKWx TUNOB U (POpMauni) Kak eaAMHOro uenoro.

B zakntoueHue cthopMynupyem OCHOBHbIE BbIBOAGI.

1. B CNOXHOM WM MHOroOCTOpPOHHeM npouecce (OPMUPOBAHUA 0CAL0YHbIX
NOPCA ¥ CBA33HHLIX C HUMW NONe3HbIX WCKoMNaemblX uenecoobpasHo BeiAenATs
He ABa OCHOBHbIX 3Tana — ocagKOHakonnexwwe u nopopoobpasorRaHue, a NATL,
KpaTKo pPacCMOTPeHHbIX BbilUe. Kaxmuﬁ W3 3TUX 3TanoB NpUMHUMNKUANBLHO OTNMK-
4yaeTCA OT COCeAHMX, XOTA OHW Hepa3pbiBHO CBA3dHbI APYr C ApYroM M Bbl-
TEKawT OAWH W3 Apyroro. B 3TomM NpoRBNAETCA AMAneKTWYECKUA XapaxTep
OCaAOYHOr D Npouecca.

2. [BWXKYUWME CUMbI OCAAOMHOTO MNPOLECCa HAa PasHbIX ero 3Tanax CyuecT-
BEHHO Pa3Hble W HepeaAKO NPoTWBOPeYymBhie. Kaabii U3 3TUX 3TAanoB HaXOAMT
cBoe ocoboe npoABneHWe B CROMCTBax 0CaakoB v nopoa. NMoatomy obCTaHOBKM
KaXA0ro 3tana AOMKHbI TUMNWU3UPOBATBCA MO CAMOCTOATENBHBIM NPUHLMNAM,
KaK 3To u 55”’]0 NOK333HO BbilLe.

3. O6pazoBaHwne NONe3HbIX WCKOMAEMbIX B OCAf04HbLIX NOPOAEX WNU Npu-
obpeteHMe camMyvMu NOPOAEMW MNPAKTUYECKM LEHHLIX CBOWCTB MOXET ObiTb
CBA3aHO € MoBbIM 13 PACCMOTPEHHLIX NATW 3Tanos. 370 YBEMUYUBAET BaXHOCTh
cneunansHoOro UCCNefOBaHUA KaMAOTO U3 ITUX 3TANOB,

4. CuctemHbld noAxon NpyM M3yyeHWM 3aKOHOMepHOCTeW (opMUPOBaHWA
OCaflOMHBIX NOPOA, UX KOMMNNEKCOB W NOMe3HblIX UCKOMNaeMblX B HUX ABNAETCA
NPoOrpeccuBHbIM, HO paspabotaH HepocTarouyHo. OH BecbMa HYMAAETCA B KOH-
KpeTusauun v gomkeH Bonee LWIKMPOKO, HO NPU 3TOM HeNpemMeHHO KPUTHYEeCcKU
WCNONL30BaTbCA, OCOBGEHHO ANA pPelWeHWA NPaKTUYECKWX 3343y NUTONOrun.
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YAK 549.623.5:551.35:551.7
HU.B. HUKOJIAEBA

3BONMWUNA OBCTAHOBOK OCAAKO- U PYAOOBPA30OBAHUA
no AAHHbLIM U3YYEHUA FNAYKOHUTA

Uenb crate — nNpuBneys BHUMaHWE MCCNEAOBATENel K MIYHeHWIo WUHAMKaE-
TOPHBIX  BO3MOXHOCTEH TOHKOAMCMNEPCHBLIX cunukatoB B uenom. OanmH u3
HUX — FNayKOHUT — ABNAETCA ayTWreHHbiM ob6pa3zoBaHWeM B MOPCKUX OThoMe-
HWAX OT AoKemMbpuA A0 KaiHo30A. MuHepan cnaraeTcA 3neMeHTaMu, UMEeLWUMIU
CamMble BbICOKWE KNapKW B 38MHOW KOpe, U B 3TOM OTHOLUEHWW nNpeacTaBnaer
GonbWOW UHTEpPeC KaK WCTOMHWUK CBEAEHWI 06 UCTOPMWU 3TUX INEMEHTOB B NPO-
ueccax ocagkKoHawkonneHusa. [0 rNayKoHuTy WM3MepAlT M30TONHbLIA BO3pacT,
OH [ABHO NPWBNeKaeT BHUMAHWE WCCNEAROBATENeH 0CAA04YHbIX OTNOXKEHUA Kak
WHAWMKATOP HOPManNbLHO-MOPCKUX OBCTAHOBOK HAa TOM OCHOB3HWW, 4TO HaYMHAaRA
C KOHUa NPOLWNoro CTONETUA OH NOCTOAHHO OTMEYaeTcA B NOBEPXHOCTHOM cnoe
ocaakoB wensoB, B PAAE MECT Ha MAaTEPUKOBbIX CKNOHax U BNNOTL A0 abuc-
CanbHbIX PAaBHWH.

C v3yyeHMEeM OKeaHCKWUX rNayKoOHUWTOB CBA3aHO BO3HUICHOBEHWE LUECTH
OCHOBHbIX Teopwuih ero o6pa3zoBaHWA: Aerpafaunn 6UOTUTA B FNAYKOHWUT, TpaHC-
hopMaut MOHTMOPUAMOHATA B rNayKOHWUT, raNbMUPONUTUYECKOro, XeMOreH-
HO-CEAUMEHTAUMOHHOr0, BUOreHHOro M XeMOreHHO-AMar eHeTUYeCcKoro npouc-
xoxpnennn. bnarogapa paboram H.M. Craxoea, ero yyeHMKoB 1 nocnegoBatenemn
B HalleW CTpaHe WKWPOKOe DA3BUTHUE NONYYUNa TEOPHUA XEMOTEHHO-AMAreHeTH-
yeckoro obpa3oBaHuA rnaykoHwuTa. ABTOp CTaTkM pasnenAeT NpPeacTaBneHuA
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O PONW AMareHesa v ¢ 3TUX NO3WUMWA OUEHUBAET WHAMKATOPHbIE BO3IMOXKHOCTH
MuHepanos rpynnel rnaykonuta (MIT). Teopua anaredesa yuutsigaet npaku-
YECKW BCE 3MMMPUYECKMWE [AHHbIE, H3 KOTOPbIX OCHOBLIBAOTCA APYrve reHetu-
YyecKue TEOPUU, HO B UHOW B3aUMOCBA3W U AaeT UM UHOe TONKOBaHUE.

Bospact HaubGonee apeBHUX uaydeHHsix MIT 1,5—1,7 mnpa. net, uto cooTBeT-
CTBYET, N0 COBPEMEHHbIM MPeACTaBNEHUAM, CpelHEMY NpOTEepPo30 — 3NoXe, ©
KOTOPOW CBA3aHbl 3aBeplieHue hOPMUPOBaHUA FPAHUTO-THEMCOBOro CNOA KOH-
TUHEHTANbLHON 3eMHOKW KOpb! U obpazosaHue apeBHWX nnatdopm, Ha3bIBAEMbIX
B HacToAwWee BpeMA wutamu. B nepuoa, HavaBwwiaca 1,5 mnpa. net Hasag W
ANUBLIMIACA A0 HUWXHero pudien, 3aTUxaeT mMarmaTuam u npovcxoauT obpasosa-
HWe NepBoro B WCTOopun 3emnu cynepkoHTuHenta (Meraren, no . Wrunne).
[nA 3T0r0 OTpe3xa BpemMeHW AOBONLHO YBEPEHHO YCTaHABMMBAKITCA NPOUECChi
BbIBETPUBAHWA W NPOUNM KOP BbIBETPUBAHWMA NPEUMYLLECTBEHHO FMAPOCNH-
AWCTOro Tuna. B mopax npoucxoauno wmpokoe obpazoBaHue BUOXEMOTreHHbIX
KapboHaTHbIX 0C3AKOB U TEPPUrEHHOTAMHMUCTLIX, 000raleHHbIX OPraHUYECK UM
yrnepoaoM. Yxe C paHHero NpoTepo30A B aTMOCHEPEe U B OKeaHe KOMWYecTBO
Kucnopona 6b1n0 AOCTaTOMHbIM ANA OKUCNUTENbHbIX Npoueccos. CnegoBaTens-
HO, B paHHeM pudiee BnonHe MOrna CyulecTBOBaTL PeAyKUMOHHAA 30Ha 0CaAKOB
rnayKoHWTOBOro TWNa ¢ OKWCMNEHWEM OPraHWYecKOoro BeLLecTBa, BOCCTaHOBE-
HWEM OKMCNEHHbIX (hopM 3NeMeHTOB U 0OMeHOoM BeWecT8 HanAOHHOW U MNOBOW
BOAbI.

B npanbHedwen reonorvdeckait uctopun 3emnu wupokoe obpasoBaHue
rnayKoHuTa NPOABNANOCL NEPUOAMYECK W, U 3TK NEpUoasl COBNaAaloT C aN0OXamMu
WHTEHCWBHOTD 06pa3oBaHWMA KOpP BbIBETPUBAHWA, OCOBEHHO YETKO YCTaHOBMEH-
HbiMu AnA caneposon K.K. Mopeuxkum [1958], H.M. Crpaxossim [1969],
B.M. Nerpoeeim [1967], B.MN. KazapuHoBbiM  [1973] 1 ApyrumMn vccneaosa-
TeNAMWU: PaHHUA KemBpwWi, leBOH, TpMac—CpPeAHAR Kpa, NO3AHWIA Men, naneo-
reH—HeoreH. 3TM OTPe3KM BPEMEHW Mbl MOXKEM Ha3BaTb TAKIKE 3NOXaMU UHTEH-
cvBHoro obpasosaHuAa rnaykoHuta. (Mo gaHHeim H.M. Crtpaxosa, ¢ 3aTumu 3no-
XaMW COBMNanawT nNepuoabl ANUTENbHLIX MepepsiBOE B 0CafKOHaKOMNNeHUn
W NEPeMbiBa 0C3AKOB,

C no3uduunit anareneTuveckon Teopum HeobxoaumbiMmu anAa obpazosaHua M
ABNRIOTCA, C OAHOW CTOPOHbI, MOPCKUWE YCNOBWA W HaNWyue B ocafikax peayk-
LWOHHOW 30HbI ONPeAeneHHOro (rnNayKoHWTOBOro) TWna, a C APYron CTOPOHbI —
NNatgopMeHHbIR TEKTOHWYECKUA PEXUM W pa3BuTue npoueccoB rnybokoro
XUMWYECKOrO BbIBETPUBAHWMA, MOCTABNAOWMX MUHEpanoobpasyowme 3anemex-
Tbl B BaccenH cefMMeHTaunu.

MonbITKW BBIABUTL 33KOHOMEPHOCTH W3MEHEHWMA XWMWYECKOro CcocTaea
OKEAHCKWUX TNayKOHUTOB B 3aBUCHMOCTH OT rayBuHLI MOPCKOro AHa W Temne-
paTypbl BOAbl HE Aanu NONOXWTENsHbIX pedynstatos [Galliher, 1935; et al.].
Kak nokasbiBaldT AaHHblE MHOFOMWCNEHHbLIX WCcreaoBaTeneir, fnpuvynHa 3Toro
3aKMIONALTCA NPEXAE BCEro B TOM, YTO OCHOBHAaA Macca rnayxkoHuTa obpasosa-
nack B Me3030e 1 KaiHo3oe [[lorevHenko v ap., 1979] B obcTaHoBKax, cywecT-
BEHHO OTNWYAKOLLMXCA OT COBpeMeHHoWl. BTopaa npu4mMHa — MuHepanoruyeckan
HEOAHOPOAHOCTE 3EneHbIX 3epeH, OTHOCUMbLIX K ''TnayKonuty” He ToNbKo
8 COBPeMEHHbIX 0CagKax, HO W B APEBHWUX OTNOXEHWAX. TPeTbA MpUYUHE —
HEOAHOPOAHOCTh COBCTBEHHO rNayKOHUTOBLIX 3epEH B CBUTe, nnacte, npobe,
OGYCHOBHEHHGH BTOPUYHbIMKW M3IMENEHWMAMW MWHEPANOB W BMeWadrwuwmx WX
OTNOHKEHWIA.

Bce atM obcToATenscTBa NOByAMnM HAC OTKa3aThCA OT MOAENW COBPEMEH-
HOTO rnayKoHuToobpaszoBaHWA U UCKaTL HOBLIM MYTh PeLLeHUA 3ToW Npobnemsl.
Mel nownu nytem paspaboTku Teopetuueckoro cocTasa MM Ha ocHoBe cTaTtu-
CTHUYECKOr0 aHanu3a BCEro HaKONMNEHHOro akTUYECKOro Martepuana v petpo-
CNEKTUBHOrO aHanuia obcTaHOBOK rnaykoHutoobpazoBaHMA. XapakTepucTuka
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TeOpeTUYeCKOro cocTaBa BKNo4aeT B ceba knaccupukauuio MaTepuanos, otpa-
YKAKLLYIO NpeaentHble COAePXKaHWA U COOTHOLWEHWA KaTUOHOB, rpadMKK COOTHO-
LUeHWA 338pAA0B CNOEB 3NeMeHTapHOW AYeiku, cpeaHue coctaeel MITT B dopma-
umAx v haumnansHeix 30Hax HaccernHos, Ha3BaHHbIE COOTBETCTBEHHO (HOPMaLMUOH-
HbIMU U (hauManbHbIMU TUNAMU MUHEPanoB. 3HayeHWe TEOPETUYECKOrO COCTaBa
MIT 3aknio4aeTcA B TOM, 4YTO OH NO3BONAET NO XMMWYECKOMY COCTaBy npo-
BoauTh oT6pakoBky M 13 yacha apyrux mMuHepanos, He pacnonaras pexTre-
HOBCKWUMM [aHHbIMW, @ TaK»Ke Pa3nuyaTbh HEU3IMEHEHHbIE U W3MEHEHNHbLIE MX pa3-
HOBWAHOCTH,

Bo Bcex AOCTYNHLIX CNy4aAx NMPUHAANEXHOCTb MUHEPANos8 K HEW3IMEHEHHbIM
WM M3IMEHEHHbBIM PAa3HOBUAHOCTAM YTOYHANACH H2 OCHOBAHUK aHanu3a 0AHOPOA-
HOCTU—HEOAHOPOAHOCTM XWMMCOCTaBa W COOTHOLWEHWA €ro co CTPYKTYPHbLIMMW
0coBeHHOCTAMU W (IM3UYECKUMU CBOWCTBaMU 0T ripobel K npobe B npepenax
CBUTLI (ropu3oHTa, (DaunanbHOM 30HbI), OT dpakuuM K pakuuu & npobe,
W OT 3epHa K 3epPHY B OTaenbHbIX dpakuuax. MNpu 3TOM ycTaHOBNeHo, Y4To Ha
MaKpo- U MUKPOYPOBHAX HEM3MEHEHHbLIE MUHEPaNL! OTNUYAKTCA NOCTOARHCTBOM
COCT3Ba arperatoB, TOrAa Kak M3MeHEHHLIE —reTeporeHHOCTLH cocTasa. Habnwo-
[AKOTCA Pa3NUyMA B COOTHOWEHWM COCTaB—CTPYKTYPHbIR XapaKTepucTUKu—
v3nyeckue CBOMCTBA ANA HEU3IMEHEHHbLIX WU U3MeHeHHbix MTT [MuHepano-
rva. .., 1981].

Wrak, nockonbky MIT copmMupywoTcR nog BAUMAHMEM COCTaBa MOPCKOW
BOAL!I W NPOAYKTOB BbIBETPUBAHMA Ha NPUNIEXKAULEW CYLLE, NOCMOTPWUM, YTO
MOXKeT AaTb Ham uzyyeHue MIT onA NOHWMaHWA OCOGEHHOCTEN OpPeBHUX MOP-
CKMWUX U KOHTUHEHTanbHbIX 0BCTAHOBOK.

Ha rpathuke cooTHOWEHWA Fel* /Mg B thopmaumvontbix Tunax MIT yeenuve-
HWEe COAEPYKAHWA 3TUX 3NEMEHTOB B PRAY OT TEPPUreHHbLIX K TEPPUreHHO-U3BECT-
HAKOBbLIM, U3BECTHAKOBO-40NOMUTOBLIM U TUNCOHOCHO-A0NOMUTOBLIM OTNOXe-
HWAM OTpaXkaeT nepexof oT HacCeMHOB HOPManbHO-MOPCKWX K 3BaNOpPUTOBLIM.
3Ta 3aKOHOMEPHOCTb OTHETNMBO YCTaHAaBNMBAETCA WM Ha OQHOTWMHbLIX OTNOXe-
HWAX pa3HbiX DAacCelHOB: Tak, W3BECTHAKOBLIE U M3BECTHAKOBO-A0NOMUTOBLIE
KOMMNNEKCLl HOPMansHO-MOPCKOro HBacceiHa MMET NpUbNMIUTENBHO ORMHAKO-
8ble coaepxkaHuA Mg B rnaykoHuTax, npuyemM Bonee HU3IKUE, HEXKENW B WU3BeCT-
HAKax 3BanNOPWTOBbLIX BACCEMHOB, a8 TaKXKe M3BECTHAKOBO-A0NOMUTOBLIX, AONO-
MWTOBLIX W TUNCOKOCHO-A0NOMUTOBLIX OTNOXeHUAx. MapannensHo Mg u Fe’*
sogpactaloT Li v F. Takum obpazom, no coctasy MIT moxHo paznuuate Bac-
CelHbl HOPManbHO-MOPCKOro W 3BanopuToBOro TUnos. [InA HopMansHO-Mop-
CKux bacceilHoB xanakTepHa cyBWWMPOTHAA MU CyBMepUAMOHaNbHAaA 3CHanb-
HOCTbL B pacnpeneneduu Mg,B 3BanopuUTOBOM — KOHUEHTPUYECKAER, C UEHTPOM
B 30HE CONEHaKONMNeHuA.

MNockonbKy MeXxay TeMNepaTypoi U CONEHOCTLH) MOPCKOW BOAbI CyLLECTBYeT
NpPAMan 33BUCUMOCTb, HaMW CAENaHa NONbLITKa NPOCcNeaMTb COOTHOLWEHMWE pac-
npeaeneHUA coaepxaHvii Mg B rnayKoHWTax c pacnpefeneHuemM naneotemne-
paTyp, YCTaHOBNEHHbIM MO M30TOMNAaM KWCNOpOAa, a TakXe oTHoweHwwo Mg/Ca B
6uorenHblx KapboHatax [Hukonaesa, 1981]. PaccMoTpUM HecKonsko npume-
pos. Haubonsuiee 4ucno Tex M APYrux AaHHbIX WMEETCA ANA NaneoreHoBbix
oTnoxeHun Pycckon nnatdopmel, ANA KOTOPLIX MeXAY 3TUMW NapameTpamu
YCTaHaBNUBAeTCA NPAMONWHENHAR 3aBUCMMOCTb. Vicnonb3yA 370, Mbl NoNbiTa-
NUCL BOCCTaHOBUTL naneovemnepatypsl 0Bpa3sOBaHUA NMayKOHWUTOHOCHBIX
OTNOXEHWA MaacTpuxTta, ansba, ceHomaHa U Takxe oBHapyYXWNKU XOPOLIWE COB-
nageHWA C NaneoTemMnepaTypHbLIMU AaHHbIMW, MONYYEHHLIMW MO COOTHOLWEHWUH
n3oTonoB kucnopona v Mg/Ca B 6GuoreHHsix kapGoWatax [Hcamanos, 1975,
1977].

[lnA naneoreHa oTmMeyaeTcA CyBLWIMPOTHAA NaneoTemMneparypHan 30HaNbHOCTh:
oT 14—16°C (Ha Tepputopuu [laHuu u cesepa EBponeickon yactu CCCP) no
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26-28"C (Ha Tepputopuv Bonrapuw, Kpeima u 3akaekaisn). 3HauutenbHo
cnabee nNpOABReHa naneoTemnepaTypHaA 30HaNMbHOCTE B CcybBMepuanansHom
Hanpasnexuu: ot 3anagHon Esponbl k 3anaaHoi Cubupu n Cpeanein Asuvu.

llnA ceHomana Ha Tepputopuv 3anagHoin EBponbi yctaHasnusaevca cybme-
PHANOHANBHAA NaneoTeMNEDATYPHaR 30HANBHOCTL: Ha TePPUTOpUM  dpaHunmu —
13, Yexocnosakun — 16, Pycckoit nnatdopmel — 20—22,5"C. CornacHo 3tum
-NAHHBLIM, TEMNEPATYPHLIA MUHUMYM, ycTaHoBneHHslh P. Boyanom gna 3anap-
Hoin Esponbi [Bowen, 1961], He MoXeT paccMaTpuBaTbCR Kak rnobanbHbin,
Ha 4TO yKa3deiBanock panee [Teic, Hanawn, 1973]. BepxHue npeaensi cogepxa-
Hun Mg B rnaykoHute Pycckoi nnatdopmbl B maactpuxte, ansbe u ceHomaHe
BNM3KK, HWKHWE NPeaenbl CyUECTBEHHO PasnuuaroTcA (cootsercTBenHo 0,20;
0,30 v 0,35 ¢h.e.}, 4ro ceuaerenscTayeT 0 Honee BbICOKOW Temnepatype Mop-
CKOW BOAbI B CEHOMaHe.

Ecnu cpaBHWTb pPacnpoCTpaHeHWE rNYKOHWTOHOCHBLIX KAapBOHATHBIX OTNOXKe-
HWIA pa3Horo Bo3pacta Ha Ttepputopun BocTouHo-Egponeickoro 6acceiHa,
MOXHO OTMETUTb, YTO OHW WMMEKT MoAYMHeHHOe 3HaveHue B8 ansbe (Mpy3un,
JarectaH), 3HaYMTENLHO PACNpPOCTPAHANUCE B CEHOMaHe W 3aHANW NOYTWU BCK
akBatopuio 8 maactpuxte [[aneoreorpacdwa CCCP, 1975], npoaBuHYBLWMCH,
Takum o6pazom, K cesepy, B CTOPOHY OTHOCHTENLHO MOHUWKEHHBLIX MNaneoTem:-
nepatyp. ChepoBatensHo, NnoaTeepkaaeTcA Toyka 3pewua P. Boyada, P.B. Teic,
A.N. Haigusa v apyrux vccrnenoBaTenen, 4To yBenuyeHwe ponu kapboHatoe
E COCT3BE MOPCKUX OTNOMEHWA HEe MOXKET OAHO3HAYHO WHTEePnpPerupoBaThCA
B NONb3y KNMMaTUYECKOr0 ONTUMYMa.,

Mpupona mMopckux KapboHAaTOB B OCHOBHOM DMOreHHaR, Ha 4TO yKa3zbiBan
ewe B.W. BepHaackuit, v, oueBMAHO, OpraHvamsl mornu npucnocabnueatbcA
KaK K OTHOCUTENbHO MOHWKEHHbIM, TaK W K MOBbLILWEHHLIM TeMnepaType u
coneHocTW. [oABNeHWe KpemMHUCThIX obpazosBaHwit (onok, auatomutos) B
pa3pese He MOMET pacCMaTpMBATLCA KakK NPU3HAK MOHWKEHWA TemnepaTtypsl
B BacceilHe MOPCKOro ocafkKoHakonneuuA. B kaxoom cnyvyae sonpoc Tpebyer
CNEUManbHOro peLleHuA.

ManeotemnepatypHbie rpadviku, NOCTPOEHHbLIE ANA PCKOro BPEMEHM,
TAKXKe NOKAa3bIBAOT NPAMYK 3aBUCUMMOCTb MEXXAY TEMNEpPaTypoi BOAbl U coaep-
auvem Mg B rnaykonute, ogHako rpagvent Mg (ysenuuenue ero copeprkanua
MPW MOBbLIWEHWW TemnepaTypbi Ha 1°C) 3HAUUTENLHO HWKe, YeM ANA Mena u
naneoreHa. MNpuynHa atoro Ham He Bnonue acHa. OaHako, yuuTsiBan Hawbonee
BbICOKVWE coaepXaHuA Al B HPCKUX rNayKoHuTax (No CPaBHEHWIO C APYrAMUK
ME3030MCKUMKU W KaWHO3OMCKUMM) , MOXKHO NPeanonoXuTk, 4To 3To 0BBbACHA-
eTcA HONbLLOW N'YMUOHOCTLIO KOPCKOro KNUMarTa.

HwxkHenaneo3zonckue w ocobeHHo aokembBpuinckue M no cooTHowWweEHU
Al u Fe Hanbonee BnM3KK OPCKUM, NO3TOMY PCKUKA rpatnk Bbin MCNonL3o-
BaH HaMW [INA MHTEPNONNUMK NaneoTemMneparyp 3toro epemenu. [AnA NpubanTtuia-
CKOro bacceiHa nonyveHbl naneotemneparypbl 25—30, anA Cubupckoro — 25—
56°C. Mocnepnue OTPaXKaKT naneotemneparypbl B6GNU3M 30HBI KeMOPUIUCKOro
3BanopuTooOpPa3OBaHWUA, OHKU BNOMHE CONOCTaBMMbI C TEMNEPaTypPaMi COBPEMeH-
Horo 3sanopwutoobpasoBavuA. PaHuenaneoaoickue naneoTemnepaTypbl MOryT
ObiTe Heckonbka (Ha 5—10%) 3aBbilUEHHLIMM, NOCKONbKY B HW¥Henaneo-
30MCKUX MUHEpanax Mbl YeTKO UKCUPYEM W3IMEHEHUA NO TUNY OMarHWBaHUA.

MNpuBeneHHble AaHHbIE NokasbiBawT, 4To MM mMoryT wcnonb3osaTeCA Kak
naneoTepMoMeTpPbl MOPCKOW BOAbl, U CBUAETeNnsCTBYHT 06 obpazosanun MIT
B CBA3W C KNWMAaTUYECKUMK ONTUMyMamu. PaaBuTve mMeToAOB NaneoTepmMomert-
puun TpebyeT U3yYeHWA rnayKoHWTOB U U30TONOB KWcnopoaa 6MoreHHsbIx Kap6o-
HaTOB Ha 3TanoHHbiX paspe3zax. M T moryTt ucnonb3oBaTbCA B KauecTBe Naneo-
TEPMOMETPOB ANA U3yYeHWA OecKapOOHaTHBIX rAayKOHUTOHOCHBIX OTNOMEHUH,
B TOM uMcne (hayHUCTUYECKU HEOXapaKTePU30BaHHbLIX OTNOXEHUIA AokembBpuUA.
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OnHoBpeMeHHO MOXHO AenaTh BbiBOAbl O COMEHOCTU MOPCKMX BOA, MCMONbIYA
conepxanuA Mg, Li, F, a Takyke apyrux TanacogunbHbiX 3NeMeHTOB.

Teneps paccMoTpum 3aKOHOMeEpPHOCTW pacnpepenedna B8 MIT cogeprkaiivig
3NEMEHTOB, NOCTYMNaUMX W3 KOPbl BbIBETPUBaHWA, npexae Bcero Al n Fe's.
Bnepesie J1.W. lopbynoBa [1950] obGpatuna BHUMaHWe Ha TO, YTO B HPCKUX
rnaykonutax Pycckoi nnatcopmer copepkanue Fe'  y6wiBaetr ot Gepera
B rnybes MopA, ycTynaAn mMecto Al 3Ta 3akoHOMEpPHOCTL Bbina NoATBepxACHA
T.W. lyposoi [1960] Ha rnaykoHnuTax mena v naneoreHa 3anagHon Cubupw.
B.A. MaxuunH [1951], uccneposasiuviA NaneoreHoBbid rnayKouuTt Pycckoi
nnatgopmel, ycTaHoBUN 0BpaTHYH TeHAeHUMKO B coOTHOweHuM Al u Fe u ckno-
HeH 5bin cuMTaTh 3Ty 3aKOHOMEpHOCTL BCceobulen.

B HacToAulee BpeMA Mbl MOXEM yBEPEHHO FOBOPUTL O CYLWECTBOBAHWUU ABYX
TWUNOB 30HansHOCTW B pacnpepeneHuu Al u Fe ot bepera B rnybe mMopAa — npa-
MOH 1 06paTHOW, M 3aKOHOMEPHOCTU UX NMPOABNEHVMA CBA3AHL! C WHTEHCUBHO-
CTbIO NOCTYNNEHUA TOrO WAW APYroro 3NemMeHToB B NPpUBpexHyto 30Hy BaccerHa.
Tak, NOBbLIWEHHOXENe3UCTLIE TNayKOoHUTEI B npubpe>kHon 3oHe wpckoro bGac-
cerHa Pycckoit nnathopmel, MenosBoro WM naneoreHoBoro BaccerHa 3anagHow
Cubupy, pudgenckoro BaccerHa Cwbupckoi nnatopMbl TECHO accouMupytoT
G MOPCKWUMM NpUBPEXHO-AENbTOBbIMKU KeNneaHsiMu pyaamu (6oboBo-oonuTo-
BbIMW TETUTOBLIMU W remMaTuToBbIMK) . [oABNeHUe NpUBPeXKHbL!X TNayKOHWUTOB,
oborawenHbix Al oBycnoBneHo oTtcyTcTEBMEM nNOGNM3IOCTU KeNnesHbiX PYA.
B Baccerre Pycckor nnaTopmbl OpCKUe rNayKoHUTsl B NpubpexHbix cesep-
HbIX panoHax oborauweHsl xenesom (lloamMockoebe), B NpuBpPeXKHbIX KMXHbIX
paroHax — anwmuHuem (Bonrapua, Kpeim, Kaskas). MenoBssle ¥ naneoreHo-
Bble rNayKOoHWThI UMetT 0BpaTHY 30HANLHOCTL XMMUYECKOro cocTaga: obora-
UeHbl anlMWHUMEM — Ha cesepe (UeHTpaneHble paloHsl PycckoW nnatdopmbl)
v KeneaoM — Ha wre (Bonrapua, Kpeim, Kaeka3s). w6onsiTHO, 4TO lopckue
oboraweHHbie anlMUHUEM TNAayKOHUTBI OPUEHTUPOBAHbI K TPUACOBO-HOPCKOMY
anenuickomMy 6OKCUTOBOMY NOACY, a MENOBbIE U NaNeoreHOBble — K CEBEPHOMY
men-naneoreHoBoMy GOKCUTOBOMY NOACY.

PaHee A.G. PoHosbimM [1964] 6eIIO YCTaHOBNEHO, YTO MOPCKWE FNWHLI,
cooTBeTcTBYOWME 3noxamMm 6GokcutoobBpa3zoBaHuAa, o06OrauieHbl anlMUHUEM,
0AHako Bbino HeAcHo, B Kaxkoil copme Al murpuposan B bHacCelHbl CeauMeH-
TauMu — CBA3@aHHbBIM B FNMHACTOM MMWHEpane WNW B pacTBOpPeHHOW dopMe.
[aHHble No rNayKoHWUTY NOKa3sbiBawT, YTo Al noctynan e GaccewH cegumenTa-
uum B hopme, cnocobHOW K yHacTHIO B PEaKLMAX.

B HukHenaneozoickux otnoxenunAx lMpubantuitckoro u Cubupckoro bac
CEMHOB NOBbLIWEHHOANIOMUHUCTLIE TNayKoHWTel obpasosanuch y Gepera, a
WENeaucTole — Ha yAaneHWu OT Hero; Te U ApPyrue — BHE accouMaumm ¢ pyaamMm:
antOMWHWEBBIE TNAYKOHUTE!I CBA3dHbI C CEPOUBETHLIMW TEPPUreHHbIMKA WU Kapbo-
HATHbIMUW OTNOXEHWAMMU, @ HENE3UCTLIE C KPACHOWBETHLIMKU, rNaBHbIM 0Bpa3om
KapboHaTHO-r NMHUCTbIMKU, Takke oborawieHHbiMu Kenesom. Ha cdoHe 30HaNL-
HOCTW MNEPBUYHOr0 XuMUueckoro cocTaBa MI npoABNAETCA 30HANLHOCTbL
NOCTCEAMMEHTAUMOHHOTO UX U3MEHEHWA: CPeAW >KEeNe3UCTbiX Pa3HOBUAHOCTEN —
no TUMY OXKENe3HEHWA, CPEAM MMNHUHO3EMMUCTBIX — MO TUNY aMOMUHU3AUMK, Cpeau
BbICOKOMarHe3nanbHbIX — NO TUMY OMarHWBaHWA.

MakcumMansHaR cTeneHs U3mMeHeHwin MKcupyeTcA B OTAENbHbIX FOPU3OHTax
pa3pe3a, OTNNYAKLWMXCA MaKCUManbHbIMIA NEPeMbIBAMW OCaAKORB U NepepbiBaMu
B OCaAKOHAaKOMNNEHWW, 4TO NPOABAAETCA B PE3KOM COKPALWEHWN MOLLHOCTH
pa3pe3a rnNayKOHWTOHOCHBIX OTMNOMEHWH, HanWuymu ropu3OHTOB BUTbIX 3epeH
rAayKoWuTa, npumecw wawbonee rpyboro TeppureHHoro martepwana. Cneab!
NnoABOAHOrO NEPeMbiBa, COBNAAEHME 30HANLHOCTW MEPBUYHOIO XMMMYECKOro
cOCTaBa rnayKoHWTa W HanpasNeHHoOCTW BTOPUYHBLIX W3MEHEHWH NO3BONAOT
roBOpUTL HamM O APeBHEM MOABOAHOM BbiBETDUBAHWUM MOPCKWUX OTNOXEHUA
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W CpdBHUBATL HTOT MNpouecc ¢ ransmMupornusoM. Cneuvgukon npoABReHUA
ransMWponu3a B APEBHUX 3MWKOHTUHEHTANbHBLIX M~ PCKWUX OTNOXEeHWAX AB-
NAETCA ONPEAENEHHOe CXOACTBG C XWMUIMOM NPOULECCOB BbIBETPUBAHWA, NpO-
TEKABLIWX Ha Npunexawei cywe. ABTOpy NPeAcTaBnNAETCA, YTO, FOBOPA O rane-
MUPONM3E B UENOM, Mbl MOXEM CYUTaTh 3TO ABNEHWE APEBHUM, 3IBONOUMOHU-
POBaBLUIMM B CBA3M C 3BONIOUMEM CaMWX MOPCKUX BacceiHOB WM NOCTENEHHO
YTPaTUBWIMM NPAMYK CBA3b C NPOULECCAMWU BbIBETPUBAHUA Ha Cyule, KU3-33 4ero
ocafovHoe  NpUBpexHo-MOPCKOe KenelopynoHakonnene U bBokcutoobpaso-
BaHWe pasgenunuce MNPOCTPAHCTBEHHO: »Xene3opynoHaxkonneHue CMECTUNOCH
B rnybb mopeid v OKeaHOB ()Kene3o-mapraHueBble KOHKpeuwu), a BokcuTo-
ofpasoBaHWe — Ha KOHTWUHEHTbI. [anbMWPONW3, CONPAXEHHLIA € NPOUEcCamMu
BbIBETPUBAHWA, W 0OPa3yOWMECA B PE3yNbTaTe ITUX NPOUECCOB NONE3HbLIE NCKO-
naemele (pyabl Fe w Al, poccsinu yCTORYMUBLIX K BLIBETPUBAHWIO MUHEPanos,
pasnuukble rNWHBI W T0.) ABNAIOTCA WHAWKATOPaMu nNaneoknumara, ocobeHHo
TAKWX ero rapameTpoB, Kak TEMNepaTypa WM BMa)KHOCTL. JTOT BONPOC B nuTe-
paType WnpoKko obeyXaaerca.

MpakTuyeck noBcemMecTHoE NPOABNEHUE NPOLECCOB OKUCARHUA Fe?* 3achmic-
CUPOBAHO HaMW BnepBble B rNayKoHWTax HuxHero kembpuA Cubupckow nnart-
dopMel v naneorena Cupuu. 063 3Tux paiioHa pacnonoMeHbl B 30He APEBHUX
cyBTponukos. Bce 3TO HE WCKMIOMAET WMPOTHO-KIMMAaTMYECKOr0 KOHTPONA
OTME4YEeHHbIX NPOULCCOB BTOPUYHOIO M3MeHeHvAa MIT: antoMuHu3aumm, oxkenes-
HEHWA, OKWCNEHWA Kenesa B rnaykonuTe v 17.4. OTYeTnMBO ycTaHaBNUBAEOWAACA
CBA3L NayKOHUTOOOPa30BaHUA C MOCTynneHWeM MNPOAYKTOR 3penol Kopel
BbIBETPMBAHWA B MOPCKOW BaccelH OCaaKOHaKONNEHWA U AaHHbIE O BPEMEHM
npeboiBaHunA Si, Al, F B mopckom Baccenne (100—1000 net) nossonAwT A0-
CTaTOYHO KOPPEKTHO OUEHWTL BPEMA, B TeYeHWe KOTOPOro Kopa BbIBETPW-
BAHWA MOrna NUTaTte MOPCKOW BacceriH CBOMMW NPOAYKTaMW: 3TO BPemMA vame-
PAEBTCA MWUMIIMOHaMW, @ B PAAE CNYYaeB, BO3MOXKHO, — W NEPBLIMU AECATKaMMU
MUNNUOHOB nerv.

QOueBuAHO, TaK 0K ANUTENLHEIN NPOLECE NOCTABKKM MaTepuana U3 Kopbl BbIBeT-
PUBAHWA MOF NPoOTeKaTk TONbKO Ha dioHe YCTOMYMBOro CNOKOWHOrO TEKTOHW
YECKOro pexxuma u TENnoro BAAKHOrO KAMMata B Nepuodbl KNMMaTUYECK nX
ONTUMYMOB.

Kpome 30HansHOCTW xumudeckoro cactaga MIT, e Gacceinax Hamevaetch
MWUHEpPanoruyeckan 30HaNLHOCTe COCTaBa MUKPOKOHKpeuun. Tak, wWamosu-
TOBble MUKPOKOHKPEUUn mKcupytoT 061acTb HeNOCPEACTBEHHOI 0 NOCTYNNEHNA
NPECHBIX BOA C CYLUM: A€NbTY, NaryHy, ONpecHeHHbln 3anve. ¥ 6eccTodHbix
noBepexund 06pazoBbIBaNCcA TNayKOHWT, KOTOPbIA B BacceitHax topbl, Mena,
naneoreHa 3amewlancA ¢ rnyBrHoN CMELaHHOCNIONHBIMU MNaYy KOHUT-MOHTMOPU -
NOHUTOBLIMWU MUHEPANamMu, Yero NPaKTUYeCKK He HaBNKAABTCA B HUXHEM naneo-
30e U BepxHem aoxkemM6Epun. MNocneaHAR 0COBEHHOCTL, KaK HaMm npejacTaBnAeTcA,
ceAsaHa ¢ mMopdonorven peayKUMOHHOW 30HbI. B NNOCKUX MENKOBGAHbLIX
INUKOHTUHEHTaNbHbIX BacceiHax paHHero naneo3oA (CuGUpckoi nnatdopmbt)
peAyKUMOHHaA 30Ha MMena ABa Makcumyma: BBnuzv Gepera W Ha ynanedun —
B CBA3M C OTMENAMM W ocTpoBamMu. B Me3o3oe — kalHo30e mopdonorua bac-
cedHoB uameHunacs (3anapHam Cubups, Pycckaa nnatdopma): HameTwnacs
WeHTpanLHaa, oTHocuTensHo rnybokoBopHaA obnacTe W pPeayKUMOHHAaR 30Ha
€Tana UMeTb OAWH 4YETKO BbIPAKEHHbIW MakKCUMYM pasBUTUA — npubpexkHbli
MenkosoaHeii. B pAae cnyvaes npeofnagaHve MOHTMOPWNNOHWTOBLIX CNOEB
B CMEWaHHOCNOWHOM [ NayKOHWT-MOHTMOPWUNNOHUTOBOM MUWHEpane MOMer
BbITh CBA3aHO C BO3pacTaHWem ponu Si B UMOBOW Bope.

Ot apeBHUX 3nox K monoabiM B8 coctaee MIT ysenuduBaeTcA coaepxarue
Fe¥' , Si, Ca, Na, ymenswaetca Al, Mg. Yeenuuenue copepxanun Al e MIT o1
MOMNOALIX OTNOXEHUA K apeBHUM  [Smulikowski, 1954; Kasakos, 1964;
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Hukonaeea, 1971, 1977 a,6] w cmeHa xene3uctoix MIT dhaHepo3oR ankmMuHK
cThimu B goxkembpuun [Hukonaeesa, 1971, 1977a] orpaxarwt, o4eBuaHo, obutyio
3IBONKOLUIO (M3UKO-TEOrpaMyecKnx MPOUECCOB OCaako- U pyaoobpa3oBaHuWA
Ha KOHTUHEHTE, B YaCTHOCTU NPOUECCOB BbIBETPUBAHWA. Y CTAaHOBNEHHbIE 3aKO-
HOMepPHOCTK 3Bontuun coctasa M xopowo cornacywTcA € AaHHbIMKU 06
M3mMeHeruu 06cTaHOBOK 6GOKCUTOOBPA30BaHMA B TEONMOrUY4ECKOW WUCTOPUK
[Muxannos, 1975], npoRBMBLWIEMCA B TOM, YTO OT MO3AHEro MPOTEPO30A K
naneoreHy W HeoreHy obpaszoBaHue BOKCUTOB nepemewtaetcA M3 npubpexxHo-
MOPCKUX MU NaryHHbiX 0BCTAHOBOK HA OCTPOBHYH), @ 3aTEM U KOHTUHEHTANbHY0
CyWwy, pacnpocTpaHAACE NMpW 3TOM € KapbOHAaTHOro Ha anlMOCUNWMKATHBIN
cyb6eTpat. 3TU gaHHbie 0BBACHAKT 3aKOHOMEPHOE MOABNEHWE antMUHWEBLIX
MIT 8 npubpeHO-MOpPCKUX OTNOXEHUAX Aokembpurckux bBaccerHos, oby-
CNOBNEHHOE CYLWECTBEHHO MHbIMWM (IM3UKO-XUMUYECKMMU YCNOBUAMUK OCAAKO-
HaKonneHWA B Te BpemeHa. loBblweHve TemnepaTypbl [Kasawckwuin, 1979],
Goriee BbICOKWE BNaXKHOCTh ApeBHer atMocdeps! [CuHunusi, 1967] n pH KoHTK-
HEHTaNbHbIX M MOPCKUX BOA MOrnu 0B6ycnoBuTh rUAPONMTUYECKOE U3BNEYLHUE
Al U ero BbICOKYI MNOABWMXKHOCTL, NO3BONWMBLLYID €My AOCTUraTh MOPCKOrO
bacceiHa ¢ Bonbuwei nerkoctero, 4em Fe. Co BpemeHeM B CBA3W C 3aceneHuem
CYLUM pacTuTensHocTbo obpasosanuck Gonee KUCNbie BOAbI Ha CYLUE WU CHU3UNCA
pH Mopcko# Bogbl, YTo cnocobeTBoBano Boneswen noagsuvxHocTu Fe, copepxa-
HWE KOTOPOro AOCTUINO MakcumaneHbix AnA MIT 3HaveHwud B nosgHem meny
1 naneoreHe. Conepxxaimna Si 8 MI'T yBenuyMBaoTCA OT APEBHMX 3NOX K MOAO-
AbIM, OTpa<afd , KaKk Ham NPeacTaBnAeTCA, KaYecTBEHHbIE W3MEHEHWA B NPOABNe-
HWUW NPOLECCOB BbIBETPUBAHUA.

Ha thoHe HanpasneHHoro uameHeHuA coctaBa MITT oT ApeBHWX 3nox K Mono-
AbIM HabNoAAlTCA NEPUOAMMECKUE YBENUYEHUA COAEPKAHWA OTAENbHbIX 3ne-
MEHTOB A0 MaKcWMManbHbIX 3HadeHuil. Camsbie BbicOKue copaepxanva Mg, F wu
Fe®™ oTmewaloTcA B BeHACKUX W HdkHekemBpuiickux MIT w3 oTnoxenwii
conepogHoro baccerHa Cubupckol nnatdopmei. 3TOT BO3PACTHOW WHTEpPBan
MOl Xapak TepU30BaThLCA, NO AaHHbIM MHOrux uccnepgoearenei [Holland, 1965;
PoHoB v ap., 1972; Kasauckuid, 1976; v ap.], v Hawum B TOM 4ucne, NOBbI-
WeHHbIM coaepXaHuem Mg B MOpPCKOW Bofe, coyeTaHue KoToporo c 6naro-
NpUATHOW aumanbHoW obcTaHoBKOW (3BanopuToBbiid BaccerH) co3aano yHu-
KanbHble YCNOBWA ANA 06pa3oBaHWA BbICOKOMArHeauanbHeIX Pa3HOBUAHO-
cten MI'T — Bynainunuroe [Hukonaesa, 1977a]. AHanoru 3TMX MUHeEpanoe Ao
HacTOAWEro BpemeHW Hurge 6Gonee He BeTpevedsl. MIT ¢ MakcumanbHbIM
conepxanvem Fe®' xapakTepHbl AnA NO3AHEMENOBOTO W NaneoreHoBOro Bpe-
MEHM — 3NoXx 00pa3oBaHWA MOPCKWUX OONWTOBbIX >KENesHbix pya. MunHepansi
C MakcMManeHbIM cofepaHuem Si BCTpeyeHbl B BEPXHEMENOBbIX W Naneore-
HOBbIX OTNOXXEHWAX, COOTBETCTBYHWMX 3M0XaM WHTEHCMBHOrO MOPCKOro
KPEMHEHaK ONNeHuA.

MakcumansHble coaepxanuA Al B MITT" puden v Beraa, kak u obuime 3aKo-
HOMEpHOCTW pa3MellieHuA GOKCUTOB B AOKeMBPUIACKUX TONWaxX, NOATBEPXKAAIDT
nepcneKTUBHOCTE Ha GOKCUTbI ApeBHMX NpubBpexxHOMopCKUX KapboHaTHbIx
Tonw.
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YK (553.64+550.43) : 551.8 : 651.7

M-H. KAPIOBA, A.C. MUXARIIOB

YPAH KAK MHOWMKATOP 3BONHWUWKA OBCTAHOBOK
W YCNosum ®OCOPATOHAKOMNNEHWA B NPUPOAHLIX BACCEMHAX

MNoseaeHwe ypaHa u hocthopa 8 npouecce hoctaToreHesa 0THOCUTCA K Yucny
CNOXHbLIX U B HEKOTOPbLIX acnekTax cnabo pa3paboTaHHbIX BONPOCOB. XapakTep
B3aMMOCBA3en ypaHa ¢ docdatamMu onpegenAeTcA MHOrumMu dhaxkTopamu: Kone
HaHWAMK codepXaHWA yYPaHa B BOAAX KOHKPETHbIX BaccedHOB B 3N0XK opMM-
poBaHuA thochOpUTGB; ANWUTENBHOCTBIO BPEMEHW, B TeYeHWe KoToporo docgo-
pUTbl MOABEPranucb AENCTBMIO YPAHCOAEPXAWMX PAcTBOPOB; (U3UKO-XMMNU-
YeCKWMW napamMeTpamMu cpeasl 6accerdHa (ocdaToHaKonnesUA W OCaaKa npu
NOCNEeAYHWM X AKA- U NOCTAMAr BHETUYECKIMX NPoUeccax v ap.

Hu)ke paccmaTpuBalOTCA OCOBEHHOCTU TEOXMMUYECKOro NOBEAEHWA YpaHa
Ha pasnuuHbIX 3Tanax hocharhopMUpyoWero nNpouecca (ceaMMeHTauMA, paH-
HUIA U MNO3AHWIA AUareHe3, BbIBETPUBAHUE) B KOHKPETHbIX HU3MKO-XMMUYECKUX
obcraHoskax 30H doctopuToobpazoBaHuA. [InA 3TOW uenu BbINK MCNONL3OBA-
Hbl [aHHbIE O MPOCTPAaHCTEBEHHOM pacnpefeneHWn ypana B cochopuTax pas-
NUYHOA hOPMAUMOHHOM W FEHETUYECKON NPUHAANEXHOCTM U Pas’nNUYHOro BO3-
pacTa, HayMHaAa ¢ KemMbpuA 1 A0 naneoreHa BKnNtoudTensHo (tabn. 1). [aHHbie
6binM NONYyYeHbl C NOMOLLBID NPAMOINO M BbICOKOYYBCTBUTENBHOrO METOAA
f-papmorpachun [Bepauda, 1971] .

dochaTtHeIn MUHEpan BO BCex U3yueHHbIx docdopuTax NO COCTaBY OTBe
yaeT (GTopkapboHaTanaTUTy, 4TO NOATBEPXKAAETCA ero M3WMKO-XMMUYECKUMIK
napametpamu. N, =1,586—1,633. [apameTpbl anemeHTapHOW AYENKW: a; =
=9,30-935A; C,=6,87-6,89 A. BenuuuHpl otHoweHuit CO, : P,0; u F:
: P, 05 paeHbl cootBercreeHHo 0,06—0,18 w 0,04—0,12. B docdoputax ator
MuHepan npucyTcTByeT Gonblwen 4YacTblo B Tpex reHepaunAx. Cambid paHHWMIA
dochar MmeeT 0BbIYHO CKPLITOKPUCTANNUYECKOE CTpOeHue, cocdar BTopoi
reHepaumMm — mukpo3sepHuctoe. OH oBpazoBaH 32 CUYET HACTMHHOW pacKpucTan-
NU3auMM  CKPbITOKPUCTaNnMyeckon pa3Hoctu. Hawbonee no3gHuM  (TpeTbA
reHepaumMnA) ABAAGTCA PaAManbHO-NYYUCTBLIA ACHOKPWUCTannuyeckuin docdar,
hOPMUPYIOWMIACA M3 BHYTPUNOPOBbLIX PAacTBOPOB HA NO3AHMX CTAAMAX KOHCO-
nupaumMm ocaaka. Kak BuaHo m3 Tabn. 1, dochar kanbuuA B8 ochopurax ac-
COUMMPYET C PpasNU4YHbIMKU MWHEpPanamu: rnayKoHWTOM, KanbuuToM, A0NOMMU-
TOM, XanueaoHOM, NUPUTOM 1 AP.

Mopckue docthoputbl. EpexkuneBuie dochopuTe Yacko-Cenema-
YWHCKOro 6GacceiHa CBA3aHbl C BYNKAHOreHHO-KPeMHWUCTOW (hopmauven cpea-
Hero U BepxHero kembpua. B kayecTsBe OCHOBHbIX MWHEPaNbHbIX KOMMOHEH-
TOB OHU copep»aT cocdar KanbUMA U KBapu. He3HauMTenbHyH 4acTb cOCTaB-
nAoT KapboHartel. TexkcTypa dochopuTos Bpexuresan, oByCNoBnNeHHan npucyT-
CTBMEM YINOBaThlX, pexe okpyrasix obnomkos dochopuToB, KBapuuToB W
KpemHel pasmepom OT Aonein munnumerpa ao 1—3,5 CM, CLEMEHTUPOBAHHbLIX
thochatHeIM BewecTBoM. locnefHee B 06NOMKAaX U LEMEHTE MMeeT B OCHOB-
HOM MWKDPO3EPHUCTOE, pPexe — CKPbLITOKpUCTaniu4YecKoe crpoeHue (BTopan
1 nepsan reHepaunu) . OBNOMKKM KPEMHA WM KBAapua CNarawTCA 3epHamMu TOH-
KO- W MENKO3EePHUCTOr0 KBapua, B KOTOPOM MOCTOAHHO HabnwaalTcA nbine-
BUAHblE BKnueHWA choctara (7). YpaH B GpexkumeBbix cocopuTax cBA3aEH
c thocthaTHeIM BELLECTBOM, B KOTOPOM PacnpeaenfaeTca PasHOMEPHO.

MukposepHucTbie dhocdopurte bOaccedna Kaparay npuHaane-
»aT K KpemHucTo-kapboHatHoW dopmMaumn kembpuihckoro so3pacta. OHw
COCTOAT mM3 octaTa KanbuMA C BKNIOYEHWAMU AONOMMWTA, KanbLWTa, KBapua,
XanueaoHa, HapAay C KOTOPbIMW BCTPEYAKTCA NUPAT U TMAPOOKWUCNLI Kenesa
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Ta6bnuwual

XapawTepucTUKa thocthoprTOos pa3HbiX MEHETHMECKUX TUNOB

Tun 0ocagKkoHaKoNNeHnn

Mopckow

KOoHTUHEH TanbHbIA

Tun hochopuTos

EpexuyneBbin

MuKpPOIepHUCThIW

PakyWHAKOBLIW

AdanuToBbIA

KOHKpPELMOHHBIW
(wenBakoasIn]

3epHUCTBIA

BpexuneBuAHbIN

Bmewaowanr hopma-
UMA W ee BO3pacT

MuHepanei-cNy THUKK (hochaTta Kansuwna

rnaBHpie

BynKaHOr eHHO-KPEM-
nwucrtan, Cm,

Kpemeucro-kapboHaTt-
HaR, Cm,

Opranor eHHO-Teppw-
renHan, O

TeppureHHo-KpeMHUC-
To-kapBoHatHan, P,

TeppufeHHO-rNayxKo-
HuTOBAA, J, — K,

Teppurenno-kapboHaTt-

Han, P?

Kopa BbiBeTpuBannA,
Mz Kz

—

Ksapu

AOoNnoMUT, KanbumT,
xanueaoH

Ksapu, nHOraa gono-

MUT

KaneuuT, aonomur,
xanueaoH

KBapu, rnayxKoHnT

KanwunT, KBapu, AO-
nomuT

KanbuwnT, KBapy,

BTOPOCTENEHHLIE l,

KaneuwnT, A0NOMKT

KBapu, NMpvT, ruapo:
oxKucnbl *enesa (rva-
pOFETNT)

MNMupuT, MENBHUKOBMWT,
rUApOreTmT

Mupw1, ONan, MOHTMO-
PUNAOHKT, TMAPOCNIO-
pa, remMatuT

Kansunt, NnupnT, cuae-
pWT, FMAPOTETUT, ONan

MupuT, rNAYKOHKT, THA-
poOreTvT U ap.

MupnT, TMAPOTrETAT

dochopuTOHOCHbIE
BaccenHbl

Y ncko-CeneMaknHcKui

Kapatayckun

NpuBanTuircko-Nanox-
CKKURA

Y panscKun

Bonmweruin, AKTHOOMH-
crun, [lHeNnponeTpos-
cKO-[JOHEL KWW

CpeaHeaswaTcrun

Ypansckun, Antae-Ca-
AHCKWIA



(ruaporétut) . PocthaTHoe BELLECTBO COCPeAOTOYEHO rnaBHbIM ofpa3om B 3ep-
Hax W oonuTtax. OHO NpUCYTCTBYeET B Tpex redepaunAx. Pocdar nepsoi u BTO-
poil reHepauui (CKPBITOKPUCTANNIMYECKUA U MUK PO3EPHUCTLIR) Ccnaraet 3epHa
W LEHTPankHYH 4acTb 00NWTOB. KoHueHTpsl nocneaHux oBpasoBaHbl cocda-
TOM TPeTbel reHepauum — nUBo CBETNO-XKeNThiM ACHOKPUCTaNNUYECKUM paan-
anbHO-Ny4ucTbIM, NMB0 BypeiM M30TPonHbIM. B dioctaTHbIX 3epHax u oonuTax
HabnoaalwTCA BKAUYEHWA xanuenoHa (5—50%), kapboHara (2—50%), ruapo-
okucnos xenesa (1-10%), nuputa. LlemeHTOM 0ONMTO-3PHMCTONO MaTepwa-
Nna yallle BCEro CNy>aT AONOMMT UMK CKPbITOKPUCTaNNMYecK il hoccar.
f-pagvorpadiMyeckve WCCneAOBaHWA NOKasanu, Y4T0 OCHOBHLIM KOHUEHTDa-
TOPOM YpPaHa B MUKPO3epHUCTbIX thocdoputax ABNAETCA CKPelTOKPUCTaNNMYe
CKUA W cnabo pacKkpucTannusoBaHHbIA docdar KansuuA. B usoTponHom Bypo-
BaTO-KOPUYHEBOM thocthaTe KAEMOK COAep>kaHWe YpaHa MOoHWKaeTCA, @ B ACHO-
KpWCTannMuecKoM thocthaTHOM BellecTse OH He oBHapyxeH (puc. 1,8, 6) .

OcoBeHHOCTH pacnpefensHUA ypaHa B (ocd)aTHbIX 3epHAX, OONMMTax W Ue-
MEHTE OTPeAenAOTCA HanuuMem 1 XapakTepomM MWHepanbHbIX Npumecer B oc-
thate — xanuepoHa, kapBoHara, ruapookucnos enesa v Ap. Mpu oTcyTcTBUAM
nocnefHnWx pacnpegeneHue ypaHa B chocthate AOBONBHO paBHOMepHOe, B TO
BpeMA KakK Hanuvuue BKAKYeHWA kapBoHarta, xanueaoHa v NMpUTa, He coaepKa-
wurx 06biYyHO ypaHa, oBycnosnueaeT 'MATHUCTLIA' xapakTep ero pacnpepene-
HWA. B yyacTkax c NOBbIWEHHOW TOHKOAWMCNEPCHOW MPUMECLID OPraHuKu u
TUAPCOKUCAOR Mene3a YPOoBeHs COAENAHWA YPaHa pe3ka NOgHUMARTCA .,

PakywHAKOBGbLIE dbocchopuTsbl MpuGanTuincko-Iapoxckoro
BacceiHa NpUYpPOYEHbI K HWKHEOPAOBUKCKOW OpraHOreHHo-TeppureHHon gop-
MaL K.

OTO KBapueBbie NECKW, PEME NECYAHUKWN, B pa3NWYHONA CTENEHW HACbILEHHbIE
thocharHbiMK paKkoBuHaMn obonua u ux obnomkamu (ot 10—15 go 50—70%) .
OcHOBHblE MWHepanbHbie KOMMOHeHThI thocdaTHbix pya — octaT Kansuva u
06NOMOYHLIN KBapL, BTOPOCTENEHHbIE — NUPUT, LONOMUT, TMAPOOKUCNbI Kene-
3a, MensHuKkoBUT U ap. OcHosHaA Macca doctata KanbuWA 3aKNKYeHa B paKo-
BUHax 0bBonuA. PakoBWHbI MMEIOT MWKpoNnacTMHYaToe cTpoeHue. [TnacTUHkKwW
(Tonuwmron 0,01—0,08 mm) cocToAT u3 docdata aByx reHepauui: 6yposaro-
KOPWUYHEBOrQ CKPLITOKPUCTAaNNMYecKoro (nepsad reHepaumvA) u CBeTno-xen-
ToBaToro, no4ty GeCuBETHOr0 TOHKOBOMOKHUCTOro (BTOpaA reHepauun) .
HepeAko MOXHO HabnioaaTe, KaK No NpocTMpaMunio NNacTUHKKM CKPbITOKpUCTanN-
nuyeckuit thochar nepexoauT B TOHKOBONOKHUCTLIW. BANLWAA YacTh paKkoBUH
ofonva cunbro nupuTuanposara. Muput nubo pacceAn B BMAE TOUEMHBIX CTA-
KeHWI, NnuBo BbINONHAET TPEWMHKK U 06pa3yeT NNeHKW Ha pakosuHax cBonua.
Kpome Toro, B oBonvaax CoOAEP)KAaTCA YepHbie CaXWUCTble crycTKoobpasHble
BbiIAENeHWA MENbHUKOBWUTE, NPOHU3aHHLIE MenbHallKMMKN BKNIOYEHUAMMU MK PU-
Ta. KBapy B chochopuTax 3TOr0 TUNAa NpuCyTCTBYET B BMAE 3epeH pa3mepoM
0,1-0,5 MM, KOTOpblE MHOrfa CUEMEHTUPOBaHb! MENKO- W CPeAHE3EPHUCTBIM
fonomMutom. B nocnegHem HabnoAalwdTCA crycTKku ruipoOOKWUCNOB keresa,
pasBuBLUMECA MO NUPUTY.

——

P w c 1. Pacnpepenexne ypaHa B8 MWKPO3EPHWUCTbIX, A(AHUTOBBIX, KOHKPEUWOHHBIX W
3epHUCTBIX (hochopuTax

KapaTtayckui 6acceith: a — wnud Mukposepuuctoro doccopuTa, 6 — nerektop; Ypane-
ckun BaccenH: 8 — wnud adannTeBOro docopuTa, 2 — AeTekTop; AKTOBUHCKuW Bac-
ceH: 8 — wnng KoHKpeuwoHHoro ochopuTa, e — perextop; CpeaHeasnaTckuid GaccelH:
# — wnwnd 3epHUcToro ocopuTa, 3 — AeTeKTop

YcnoBHbie 0603HaveHnA K puc. 1 v 2

rn — rNayKoHNT, K — KansuuT, KB — KBapu, kKp — xapbowar (aonomut), ¢ — docdar-
Hoe sewecTso, Gp — ocar pagmanbHO-NyarcTeIA, e — PocthaT CKPLITOKPUCTANNMYECKWIA
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B paccmatpueaemsix hoccopuTtax ypan tukcupyetca 8 dochaTHOM BeulecT-
Be, MeNbHUKOBWTE, TMApPooKWcnax eneia. B ToHKoBonokHuctom docdate
KOHUEHTPAUWA YpaHa MO CPaBHEHWID CO CKPLITOKPUCTANNMYECKUM PE3KO CHW-
waetcA. B nupuTe, KBapue, nonoMKMTeE YPaH He oBHapyuBaeTcA.

AdaHntossele GochopynTbl TeppureHHO-KPEMHUCTO-KapboHaTHOM
dopmMauvn HukHed nepmu  (Ypansckuh bBacceiH) B KauecTee nNopoloobpa-
3YOWMX KOMNOHEHTOB coaepxaT ocdaTHoe EBEWECTBO M KanbUWT, WHOrAa
AONOMUT U XanueaoH. Bce 3T KOMNOHEHTHI NOKANU3YKTCA B MWKPONPOCNoey-
KW. BeTpeyaloTcA Takike onan, rMMHWUCTBIA Martepuan, NUpUT, FeMaTUT, OpraHu-
yeckoe BeluecTBo. PoctarHbie NPOCNOWKM CNAralTCA B OCHGBHOM CKPbLITOKpUC-
TanAMYeCKuM U MUKPO3EPHUCTLIM thoChaTamu (NepsBan u BTOpas reHepauuy) ,
obpasylowmmMmK oBanbHble cTAXeHMA pasmepom no 0,2 mm. PagwansHo-nyuuc-
Tbii chocdat BbICTMNAET CTEHKWM MUKPONYCTOT ¥ TpewuH. B docdaTHeIx npo-
CNOWKax 4acTo NPWCYTCTBYKT BbIAENeHWA XanueaOHa, AONOMUTA U KanbuUWTa.
Kak npasuno, HabnwAalTCA MHOrOYMCNEHHble (hOCHaTU3MPOBAHHbLIE PAKOBKHb!
panuonApuidA, dopamuHutep v Ap. MlHoraa oHW LenuKOM BbiLENOYeHbl, a nyc-
TOTbI OT WX BbIWENaYNBAHMA 3aNOMNHEHLI BTOPUYHLIM MefKO3ePHUCTLIM Kanb-
UUTOM, U3peaKa xanueaoHoMm.

YpaH B acthaHUTOBbLIX hocthopuTax OBHapyxWBaeTcA MeToAOM f-panuorpa-
thvn B chocchaTHOM BeELLECTBE BCEX TPeX reHepauui. MakCUMyM ero KOHUeHT-
pauumM CBA3aH C MWUKPO3EPHUCTOW WM CKPbLITOKPUCTaNNMYeCKON Pa3HOCTAMM,
B KOTOpbiX HabnwpaeTcs paBHOMEPHOE Eero pacnpefeneHue ¢ HEeKOTOpPbIM
YBENWYEHWEM COAEpPXKaHWA B YYacTKax C MOBLILUEHHOW NPUMECLID OpraHuue-
ckoro Beuwectea. B paamanbHo-nywMcTOM hochate ypoBeHb KOHUEHTpaumm
ypaHa NMOHW>KaeTCA B Heckonbko pa3 (cm. puc. 1, 8, 2). Bo Bcex cny4anAx no-
BbilEHHbIE KOHUEHTPauuv ypaHa HabnwopawTcA B FMAPOOKUCNAX >Kenesa, B
KakoW Bbl accoumaumm OHW HU HaxoAwunuck. B Kansuute, 4ONOMUTE, KBapue
W nupuTe ypaH He BbIABNAETCA. MCKNKOUYeHWe COCTaBNART BTOPUYHBIA KanbuuT,
3anoNHAKWMWA OKPYrNblé W OB&anbHble NYCTOTbI OT BbLILENOYEHHOW MUKPO-
thayHbl. CopeprkaHue ypaHa B HeEM Ha NOPAAOK BbILE, 4eM B OKpYyXawuien
cdhocdaTHol macce.

KenBsakoBble DochopuTbl CBA3aHLI C FNAYKOHUT-TEPPUreHHOM
cdopmaumeis sepxHeit opbi—naneoreHa (Bonmkckuit, AKTIOBUHCKWA BacceitHst) .
Hensaxku thocthoputos cocToAT U3 docthatHOro BewecTsa, 0BNOMOUHBLIX K ay-
TUFEHHBIX MWHepanoB. [nasHbIMW NopoaoobpasylLMMU  KOMMNOHEHTaMK
tocthoputoe ABNAKTCA cocdaT, 0BNOMOUHLIM KBapl, rAayKOHUT, wuHoraa
KaNbUUT U ruApoOKUCAL! ene3a B thopme xenesucTeix oonutos. INofymHeH-
HOE 3Ha4YeHWe WMEKT MUPUT, CUAEPWT, Onan, pPeakWe 3epHa NONeBbiX WNAToB,
06NOMKW KBapuuTa, YewyWKW CNoA, rMAPoOKUCHe! Xene3a. MocneaHne obpa-
3YHOT CrYCTKW, XNOMbA, 3anofHAKT TPeWwuHKWA. PochaTHoe BEWECTBO CNYXMT
UeMeHTOM OBNOMOYHOrO U rnayKoHUTOBOro Marvepuana. B OCHOBHOW macce
OHO NPUCYTCTBYET B CKPbLITOKPUCTaNnuYeckon moandmkaumn (NepBafR reHepa-
umA) , copeprkauiedt 06b14HO TOHKOAMCNEPCHYH NPUMECH OPraHWYECKOro BeLlecT-
Ba, FAWHUCTLIX MUHepanoe v Ap. PaguvansHo-nyudcThiA chocchatr (BTOpam reHe-
pauvA) obpazyer KaeMKM KpycTUUKaUUM Ha NOBEPXHOCTM 3epeH M CTeHKax
nycToT. NayKoHWTbl B OCHOBHOM W3MEHEHBI, YTO BbIPa)K@eTCA B WX 4acTU4-
HOoM oBecuBeynBaHWM, 0B6OXPUBAHUK, NUPUTU3ELUUA UNK hocdaTUsaLum.

Kak Bbino nokasaWo panee [BepauHa w ap., 1976, 1978], rnasHbiM KOH-
LUEHTPaTOPOM ypaHa B KOMKPpeUuuoHHblX thocthopuTax ABNAEGTCA CKPbLITOKpUCTan-
nuyeckoe hochaTHoe BewecTBO. YpaH B HEM pacnpefeneHd oTHOCUTENbLHO PagHO-
MEpHO, NULWL B YHYaCTKaX C NOBbIWEHHOW MPUMECLID OpPraHWYeCKOro BeulecTsa
OTMEY3eTCA YyBenuyeHWe ero KOHUeHTpauwui. [ononHuTensHbIM HOCUTenem
YPaHA B KOHKPEUWOHHbIX hochopuTax ABNAETCA WIMEHEHHbLIR NAYKOHWUT,
obhecuBeYeHHbIW UNK OKene3HeHHbIA (cMm. puc. 1,0, e) .
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3epHucTteie dochopuThe TeppureHHo-KapboHaTHOM chopmaunmn
naneoreHoBoro Bo3pacta (CpenHeasuatckwii Bacceiid) cocToAT u3 docdar-
HOFQ 3EepPHUCTOro MaTepuana, CUeMeHTUPOBaHHOTO [NUHWUCTO-KapBoHaTHLIM,
pexe — rAWHWCTBIM wnu chochaTHeIM LUeMeHTOM. B HesHauuTensHom Konu-
YeCTBE BCTPENAOTCA HONOMUT, NUPKUT, TMADOOKWUCNL! Kere3a, FematuT, runc,
ueonuTel u ap. B docdatHom 3epHucToM matepwane npeobnagaiot B pasnuu-
HOWM CTENeHW 3aMEeLLeHHbIE CKPbITOKPACTANNMYECKUM W MUKPO3EPHUCTBIM
hocchatom (nepead M BTOpaR reHepauuu] MEPBUYHO-KAanbLWTOBbLIE PAKOBUHbI
thopamuHugep, Afpa racTponog, Nefneumnon W Apyrux ayHUCTUYECKUX OCTart-
KOB. MeHblUee 3HaYeHue UMEKT CONUTLI U KOCTHBIA ABTPUT — obnomku 3y6os,
KOCTeW, NO3BOHKOB M yeWyRA pbi6, B Agpe oonutoB HabnwopaaloTcA cocthaTHble
3epHa, CiIoXKEeHHble CKPbLITOKPUCTANNNMYECKUM W MUKDPO3epHUCTbIM dhocdaTom,
peaKo — 3epHa Keapua unu obnomiku tayHel. KOHUEHTPbI COCTOAT U3 paAuans-
Ho-nyuucTtoro cocdiata camoit nosaHeld reHepauvun. KocTHelli AeTpuT cnaraert-
cA BecuBeTHbIM UK BReaHO-KENTLIM KpurTannuyeckum cocdatom ¢ BOMHKUC-
ThIM YracaHWeM ¥ HU3KUM JBYNDPENOMNEHUEM.

YpaH B 3epHucTbIX thocthoputax npuypoueH K dhoctartHomy B&lueCTBV BCEX
Tpex redepaumin. XapakTep ero pacnpefenedvA 06bi4HO paBHOMEpHbINA, 3a
VICKMIOYEHWEM YY4CTKOB, COAEPalUMX MOBLIWEHHOE KOMWYECTBO MPUMECH
OpPraHWYecKoro BELWIECTBA W TMAPOOKWUCNOB ene3a, rAe COAepXkaHue ypaHa
Bo3pacTaeT. [loBbilleHUe KOHUEHTPALUMU ypaHa B 3TUX YYacTKax u OTcyTcTBue
ero 8 HedocthaTHbIX KOMNOHeHTax nopoAbl 0BycnoBnMBaeT NATHUCTOE, Hepas-
HOMEpHOe pacnpeaeneHve ypaHa He TOMbKO B LENOM No Nopoge, HO U B OTaenb-
HbIX 38PHAaxX U 0ONUTax.

®octhopuTel Kopb! BbiBEYpuBaHMA. ®occhopuTbl 3TOr0 TUNa M3y4anuce Ha
npumepe MecTopoxkaenwit Antae-CaaHckoro u Ypanbckoro bacceiHos.

docthopuTel Kops! BoiBeTpuBanua Antae-CaaHckoro bacceiHa coctoar u3
cdocthaTHbIX M KPEMHUCTO-KBAPUEBbLIX OBNOMKOB, 3aKNKYEHHbIX B MECYaHO-
rAMHACTOW Macce wnu docdaTHoOM BelecTBe. HesHauwTensHY npuMech B
chochopuTax CoOCT4BNAKT FUAPOOKMCALI rkenesa. PocdatHoe BeWEeCTBO Npu-
cyTCTBYET B Tpex reHepauuAx. Camoi paHHel ABNAETCA CKPbLITOKpUCTannu-
YecKan pa3HOCTb, U3OTPOMNHAA, MHTEHCMBHO 0DOrauleHHan OPraHMKon U rMApo-
okucnamu enesa. Elo cnomeHsi 06noMKu HenpaBunsHo# thopmel. BTopas re-
HepauuA dochara KanbUWMA NPeAcTaBneHa MUKPO3EPHUCTbIM CBETNO-CepbIm
W CEDbIM 3rperaTom, KOTOPbIA HabnonaeTcA B BuAe 0BNOMKOB M YaCTMYHO B
uemeHTe. HawbBonee no3fHWM ABNAETCA ACHOKPWUCTANNWUYECKWA pafMansHo-
NYYUCTbIA NepeoTnoxkeHHbIn doctar. OH obpasyer rHesna, NPOMUNKKM, Kaem-
Kut Kpycrudmkaum tonuwuHoin 0,3—05 MM Ha cTerkax AycTor u obnomxax
thochoputos M KpemHen. KaemMku KpycTuduKaumm MMerT CRoXHoe CTPOeHUE.
B ocHoBaHuW pacnonaraeTcA OTHOCUTENLHO MENKO3epHUCThIM thocdar, pasme-
pki Kpuctannukoe kotoporo He Gonee 0,05-0,1 mm. OHu OpWeHTUPOBaHbLI
6ecnNOPDAZOYHO ¥ COAEPMAT TOHKOAWCNEPCHYID MNpUMeck, He NOAAAIOULYHOCR
AWarHocTUKe NoA MuKpockonom. MenkosepHucTeld tocdar nepexoaut B 6o-
nee KPYNHOKPUCTANNUYeCKyd DasHOBUAHOCTL. [locnegHRR cocToUT U3 TabnuT-
YaThiX M KNPOTKOMPU3MAaTUYeCKUX KpucTannos pasmepom go 0,02-0,04 mm;
f-papunorpathuneckue MCCNenoBaHUA NOKA3aNWu, YTO NPaKTUHECKW EAWHCTBEH-.
HbIM HOCUTENEM ypaHa B paccmatpueaemelx thocdopurtax asnAetcA docdar-
Hoe BewecTBo (puc. 2, a, 6). Bce ablgeneHHble reHepaunun docdata, oaHaKo,
M0 YPOBHIO KOHUEHTPauWK ypaHa BecsMa CYWECTBEHHO Pa3NuualoTCA Mexay
coboit. MaxkcumanbHOW YPaHOHOCHOCTLH) XapaKTepu3yeTCA MeNnKOo3epHUCTbIA
dochaT ocHOBaHKA KPYCTUDMKAUMOHHBIX KAaEMOK, MUHUMATbHOW — ero NonHo-
KpucTannuyeckasa, HaubGonee KpynHo3epHUcTan Moaudukauma. [lpomexy-
TOYHOE NONOMEHWE MO COAEPMKAHWIO YpaHa 3aHUMAaeT MUKPO3EPHUCTBIA U CKPbI-
TOKPUCTaNNKWYECKUA thocthar oBnomikoB. TpU 3ITOM CKpPbITOKPUCTANNUYECKOMY
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Pw c. 2. Pacnpepenexve ypaHa B dochoprMTax KOPbl BblBETPUBAHWA

Ypaneckuin GacceH: a — wnud dochoputa, 6 — aetextop; Antae-CaAHckui GaccedH:
8 — wnud dochopuTa, 2 — neTeKTop

thocthaty Npucywm HecKoNeKo Honee NOBbIWEHHbIE KOHUEHTPAUWK ypaHa no
CPaBHEHWIO C MUK PO3EPHUCTBIM.

dochoputel Ypansckoro 6GaccedHa npeacrasnAtoT coboil B pasnuuHown cre-
neHu chochaTMaMpoBaHHble OpraHoreHHo-06nomouHble W3BECTHAKKW. B KakecTee
nopoaoobpasyloWmMx KOMNOHEHTOB OHU coAep»aT docdaT Kansuna v Kanbuur.
Kpome TOro, B HUX NOCTOAHHO NPUCYTCTBYIOT NMWPUT, FMAPOOKKCNLI Kene3a
(ruaporéTur) , opraHvyeckoe BewecTBo. PocaT NPUCYTCTBYET B TpEx reHe-
pauMAX: CKpsITOKpUCTannuyeckon (HawGonee paHHeid), MWMKPO3EPHUCTON
(MpoayKT u4acTM4HOW packpuctannu3aumv docdara nepeoi  ewepaumun) «
paguanbHo-nyymctoin. CKPbITO W MUKPO3ePHUCTLIA docthaT cnarier y4vacTKu
HenpasunbHOK OPMbI M NOKanNU3YeTCA B MWKPOMNPOCNONKW MOWHOCTLIO 1-—
1,5 mM. PaguaneHo-nyuncTelih docaT MHKPYCTMpPYeT CTEHKW MycvoT W Tpe-
wvH. OH 0Bpa3yeT urons4areie Kpucranns! pasmepom 0,02—0,15 mm.

Kaneuut npucyTcTeyeT 8 AByx thopmax — 6uo- n xemoreHHon. BuoreHHeim
KanLUMTOM CnaralwTcA OCTaTky opamuHucep u Bpaxuonod. [MepsBuuHbii
TOHKONENMTOMOPHHOIEPHUCTHIA KanbUMT (NepBaA reHepauwA) COCTaBAAET Ha-
pAAY ¢ ocdaToM OCHOBHYH Maccy MOpoAbl, B KOTOPYH 33KNHOYeHbl KanbuUTo-
Bsie M thochaTUIMpoBaHHble OpraHoreHHble octatku. Mectamu OM coxpaHAeT-
cA, wibexap 3aMewleHnA, U coAepUT 0ObIYMHO npumecs opraHuku, thocdara
WM ruApcOKUCnoB *ene3a. KanbUWT BTOPOW reHepauuu nNpeacTasneH arpera-
Tom 3epeH paamepoMm 03-0,7 MM, BbIAENAOWWXCA B NYCTOTaxX U TPeWUHax
W HEPEAKO BO BHYTPEHHUX MONOCTAX 4HacTU4HO (oChaTU3IUMPOBaHHOW dlayHb!.
OW  nuwen xakux-nubo npumecen. KanbuuT tpeTeen, Haubonee nosaHen re-
Hepauunn 06p63VET KOHHOMOp(beIE BblAENEHWA, COCTOAWME U3 HECKONbKUX
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CNoeB HapacTaHWA, padfieneHHbix ochaTHbIMK UNKU KENe3UCTbIMKU NNEHKaMU.
37107 KanbUWMT TOHKO WMNperHUpoBaH (octaTHLIM W OPraHUYecKum Be-
LECTBOM.

CnoXHble B3aMMOOTHOWEeEHMA dhocdhata U kKanbuuta obycnosunu KpanHe
HEepaBHOMEpPHbIA XapakTep pacnpefeneHUWA ypaHa B docdhoputax. nasHbIM
KOHUEHTPATOPOM YypaHa B Hux ABnAeTcA chocdaT KanbuWA, U B NEPBYI0 OYe-
peab ero CKpbITOKPUCTannuyeckar pasHocTe (puc. 2, 8, 2). Copepxkar ypaH
TaKe TMAPOOKWUCNbI XENes3a M OpPraHUYecKoe BeuwlecTBo. YpaH diukcupyeTca
M B yHacTkax TecHOro cpactauua docdara u Kanbuura. Ero npucyrtcreue 3necs
onpefenAeTcA TOHKO Npumecblo dochaTHOro W OpraHU4ecKOro BeuwiecTea.
B kapboHaTtHbIX npocnolkax HabniopaetcA npuuyanusoe ('netensuyaTtoe’’)
pacnpegeneHve ypaHa, CBA3aHHOE C MPOXWNKOBLIMW BblAENEHWAMKU pajuan.-
HO-nyuucToro ocdata B MEX3ePHOBBIX NPOCTPAHCTBAX.

Wrtak, pesyneraTel f-pagworpadmu nNoKasanu, 4TO BEAYLMAR pofib B KOH-
UeHTpaUuMM ypaHa B QocopuTax BCEX FEHETUYECKUX TWUNOB NPUHAANEXUT
docchaTtHoMy BewecTBy. [1py 3TOM ypoBeHb KOHUEHTPaUUKU ypaHa, Kak npasu-
10, HaxoouTCcA 8 NMPAMONM 3aBMCMMOCTW OT CTeneHu packpwcTannwsauum doc-
thata. B mopckux tochopurax cKkpbiTOoKpUcTannuyeckuin docthart camoir paH-
Hen reHepauuy MNOBCEMECTHO coAep»uT Hambonbluee KONWMYECTBO ypaHa, paau-
anbHO-NYYACTLIM (NO3AHAA reHepauwnA) — HaumeHbluee. B KOHTUHEHTaNMBHbIX
docthoputax HabnopaeTcA Gonee cnoxkHan KapTuHa. Momumo tocdara Kanb-
UMA, YPaH npucyTCTBYET B ruApoOKMCnax »kenesa (ruaporétute), MensHUKO-
BUTE, WU3MEHEHHOM FRayKOHWUTE, OPFraHMYEeCKOM BeUlecTBe, MHOTAA KanbuuTe,
obpaszyrwmx crneyvdmyeckne accoumaumi B Ka»oM reHeTUYeckom Tune doc-
doputoB. MNonobHbI xapakTep pacnpeneneHnA ypaHa B ocdhopuTtax obycnos-
neH ocobeHHOCTAMM TEOXMMMWYECKOro MoBeAeHWA ypaHa W tocdopa B npouec-
ce nNUTOreHesa.

OfHMM K3 rnaeHbix HakTOPOB, BNUAIOLIMX Ha MUTPAUMIO U OcakaeHue ypa-
Ha B 3EMHOW KOpe, ABNAETCA, KaK W3BECTHO, OKWCNMTENbHO-BOCCTAHOBUTENb-
HbIA NoTeHuMan. B okUCnNUTenbHbIX YCNOBWAX ypaH obnaaaeTt BbICOKOW MWrpa-
LWMOHHOM cnocoBHOCTLIO, Tak Kaxk 06pasyer Ner KOpacTBOPUMELIE LIECTUBAnNeHT-
Hble coeauHeHWA., B ycnoBuAx mopckux HaccedHOB WWMPOKO PacnpocTpaHeHbl
pPeaKkUnK BOCCTAHOBIIEHWA LIECTUBANEHTHOrO ypaHa, NPUBOAALLME K OCaXKAEHUIO
ero B BWAe TPYAHOPAcTBOPUMbIX YeTbIpEXBaNeHTHbIX COeAUHEHWA. B BoccTaHo-
BUTENLHOW n cnaboBocCTaHoBWMTENLHOM O6CTaHOBKE OCaXAEHHLIE paHee coe-
AWHEHWUA ypaHa 0ObIYHO MHePTHLI M He NOAAAKTCA nepepacnpeneneHuio.

CywectBeHHbIMK  daKTopaMy, KOHTPONUPYHOLWWMA pacnpefeneHue ypaHa
B bGacceiiHe ceAMMEHTAUUK, ABNAIOTCA TaKe Komnnekcoobpazosauue (npu
HanWuMM B NPUPOAHbLIX BOAAX MOBbIWEHHbIX KOHUEHTPAUMH TaKUX KOMMNEKEO-
o6pasosareneit, kak P03, VO3 u ap.) # copBunoHHbie npoueccsl, obycnoe-
nuBalowue copbunio Ha KonnouAaHbIXx ocapkax. HaubBonee 3dhcheKTUBHBIMK
cpeAn NocneaHux ABNAKTCA dochaTel KanbuuA, rMAPOOKUCHEI U cynbuabl
¥Kenesa wn ap.

OnpeneneHHOoe BNUAHME Ha (OPMbI NEPEHOC2 W OCaXKAEHWA ypaHa 0Ka3lbi-
BaeTr M pH cpeasl. Hanbonee BbLICOKON MUrpauMOHHOW CNOCOGHOCTLID YpaH
o6nanaer B KapboHaTHbLIX WENOYHLIX W KWUCNbIX CYnbdWAHbLIX cpeaax. B Bo-
nax, cogepkawmx HCO3 v COZ", npu WenouHbix 3HaueHUAX pH pacTBOpUMbIe
coeMHEHMA ypaHa ob6pasylTcA Ha OCHOBE ypaHWn-KapboHaTHBIX WOHOB
U0, (CO4)% v ap. [Esceesa, Mepensman, 1962] .

MoseneHve dochopa B NnpupoaHsIx GacceidHax w ocagKkax B8 Honelued cre-
neHyW 3aBUCUT OT W3MEHEHUA KOHUEHTPAUUW BOAOPOAHBLIX WUOHOB, NOCKONbKY
obnactu cywecTBoBaHWA thocthaTa KanbUUA OMpeaenriOTCA 3HadeHuAMd pH.
B oTnuume OT ypaHa OKWCNUTENbHO-BOCCTAHOBWUTENbLHLIE YCNOBUA NPUPOAHBIX
cped NOYMTM He OKa3biBaT BAUAHWA Ha noBegeHuwe docdopa. BaccenHs! ¢oc-
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opuTOHaKONNeHWA nNpeAcTaBnAT coboi  cnoxHble (UIMKO-XMMUYECKUE
cuctembl. BaxHelwen asnAetcA dochaTHo-kKapboHaTHaA cucTema, B KOTOpOW
COCTOAHME ¢hochaTOB perynuvpyetcA noseaeHueM KapboHaToB, NOCKONbKY
nocneaHvWe onpeAenAlT pAA (GU3NKO-XUMUYECKUX NapaMeTpoB cpefbl, B TOM
yvicne pH. Pexxe npupopHble 06CTaHOBKW OTBE4aT npoctoi docdaTHoU cuc-
Teme. C nepBbiMu CBA3aHO hOPMUPOBaHKME BCEX OCHOBHbLIX TUMOB MECTOPOXK-
AeHuA hocthopuToB — 3EPHUCTLIX, MUKPO3EPHUCTBIX M YaCTUYHO KOHKPELMOH-
HbiX, @ CO BTOPbIMA — B OCHOBHOM (hOChOPUTOB KOP BbIBETPUBAHUA Ha 3penbIX
cTagnAx nx o6pasoBaHWA, Koraa BbIHOC KapBoHATOB 3aBepLUEH.

OcaxpaeHue thochaToB M3 BOA, HackilWeHHbIX KapBoHaT-woHamu (kap6BoHa-
Tbi MPUCYTCTBYKT W B TBepAoW thaze), oTeevarowmx cochaTHo-kKapboHaTHOM
cucTeMe, NMPOMCXOAUT MpU yYMeHblueHWWM 3HaveHuAa pH. B npoctol docdatHomn
cucTemMe, Korpaa >XuAakaa hasa HacblweHa KapboHaTamu unu XoTA 6kl Aaxe
6nu3ka K HackiweHuo umu, cbpacvieaHue docthopa B 0CaAOK peanuayeTca,
HaobopoT, npy yBenuyeHuW 3HauveHwA pH, 4TO npoucxoauT BMANOTL A0 AOCTK-
YKEHUA HacbiweHnA kapbBoHatamm [Muxaiinos, 1973; w ap.]. OxkucnutensHo-
BOCCTaHOBMTENbHbIE PEaKUWM B 3eMHOW KOpe NMPAMO He OKasblBalwT BAWAHWA
Ha Murpauvio M ocaxaeHue toctatoB kanbumua. B npupoaHbix ycnoeuax toc-
hopuTeI, COCTOALWLME MperMMYLLeCTBeHHO W3 cdocdaTtoB KanebuwA, moryTt obpa-
30BbIBaTLCA OfMHAKOBO KaK B BNACCTAHOBWTENLHOW, TaK U B OKMCNUTENLHOWR
06CTaHOBKE NO NPUBEAEHHBIM BbILUE ABYM CXEMaM.

Mpoueccol oborauweHuA octhopuToB YPaHOM CNOMHbI WM MHOTo06pa3sHbl,
NOCKOMLKY OHW MNPOTEKAOT B MHOMOKOMMOHEHTHbIX CACTEMAaX, B KOTOpPbLIX,
Kak nokasanu f-papuorpaduveckve WCCNELOBaHWA, YpaH MOXeT CBRA3bI-
BaTLCA He ToNkKO hocthaTramn KanbUUA, HO U OPraHMYeCKUM BELLECTBOM, OKUC-
namMu u cynsmaamu dkenesa, anomodeppucunMKaTami U ApYrumMud CoefuHe-
HUAMM.

Takum obpasom, noseaeHune ocdopa ¥ ILUECTUBANBHTHOIO ypaHa, UX MWr-
paumA, ocaxpaeHwe W KoHUeHTpauuA B docdaTHo-KapboHaTHoW ** hochaTHon
CUCTEMAX B OKWUCNUTENLHON OGCTAHOBKE B 3HAYWTENLHOW Mepe COBMagaioT.
B BoccraHoBUTENbHOW cpeae Mpouecchi NepeHoca M ocawaeHnA ypaHa u doc-
chopa B BonMbLIMHCTEBE cryyaeB HesaBuCUMbI APYr OT Apyra. 37o obycnogeneHo
TeM, YTO YpP&aH B BOCCTZHOBWTENbHbIX CPeAax CYUWECTBYeT B OCHOBHOM B dop-
ME YeThiPeXBafMeHTHbIX TPYAHOPACTBOPUMbIX COEAWHEHWH W TepReT cnocoG-
HOCTL K MWFpauuu, B To BpemA Kak tocdop, NnoseaeHue KOTOpPOro npaxkiu-
YSCKW HE 3aBUCMT OT OKWMCNWTENBHO-BOCCTaHOBMTENLHOTO NOTeHuWana, npu
3TOM MOXKET MepepacnpefenAToCA TaK e, Kak W B OKWCNWUTENbHbIX YCNOBU-
ax (rabn.2).

Mpyv M30XMMUYECKMX NPOUSCCaX, KOrAa MNPOMCXOAWMT NWllb MNepeKpucTan-
nu3auwA MuHepanoB — hochatoB, KapGoHaToB, CynbuaoB ¥ Apyrux, nepe-
pacrpesenedvA COEAMHEHWH ypaHa novTW He npoucxopauT. OHWM nulL BbiTec-
HAKITCA 8 MEeX3epHOBOE NPOCTPAHCTBO WM KOHUEHTPUDYIOTCA Ha NOBEPXHOCTM
KMCTANM0E M X arPeraTos.

Takum odpazom, B YCNOBUAX OCAAKOHAKONNEHUA U AUAreHe3a MOXKHO Hame-
TUTL PAA NPOUECCOB, KOTOPbIE OCYLUECTBNAIOTCA B onpeaenedHbix obcraHos-
Kax W NpUBOAAT K COBMECTHOW WNW PasfensHoOW' KOHUEHTPAUWK, PACCEAHMUIC
4 NepepacnpegeneHmo ypaHa v doccarta (cm. Tabn. 2) .

HaGnioflaemoe MPOCTPAHCTBEHHOE pacnpefengHue ypaHa B pPasnuyHbIX Tu-
nax ocdopuTos (C y4eTOM nNpuBedcHHbIX OBLIMX MONOWEHWHA O NOBeAeHWU
coefvHeHn ypaHa M chocthopa B Pa3nWuHbIX cpefax) no3sonAeT chaenath pAA
26IB0L0B O NMOBEAEHWM W pacnpefeneHuy ypaHa Ha OCHOBHLIX 3tanax docdo-
pUTO(OPMUPYIOLWEro MpoLecca B pasHbix obBCTaHOBKAax. YpaH MpW 3TOM Bbl-
CTYN3eT Kak WHAMKAaTop 3Bonouuk obBcTaHoBOK W ycnoeur docthaToHakon-
NEeHuA.
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Tatnwua 2, HeraTepnis Tunsl thusn€ o -xuMEHecKiX NPOUECCos, NPOTEKAINILMX Ha NOBEPXHOCTA OCAAKA W B 0CARKE W KOHTPONWPYIGLLUX COBMECT-
HYH WK DR3A2ARHYI KONULEHTRALMIO, DACCRAHLE U nepepacnpenenciie hocthaTOR KANbUMA K COBMMHEHUN ypana

T NPHoUECcCoR I"-oe«.,qerme B OKUCTNIMTENbHbLIX W BOCCTaHD- nﬂﬂeﬂeﬂué COEHMHEHHJ! ypaHa
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Mpunmeusnue Peakyio rpatinly MomAY OKUCAUTENBHLIMUA U BOCCTAHOBUTENLHLIMM YCNOBUAMK MOXXHO NPOBECTU Nullb YCNOBHO. B npome-
WY TOYHON MEH Y HIMK obnacTtu MOTYT CYILBCTBOBATL, OCOGEHHO B HEPABHOBECHbIX YCNOBUAX, OAHOBPEMEHHO CORAUHEHUA WECTW- 1 YEeTbIPEXBANEHT-
HOTrO ypsHa. B 38BMCUMOCTH OT UX COGTHOWEHUA NoBEAEHAES Ypara 8 310G 06NacTi MOXKET NPUENUIKETLCA K NOBeAeHWI0 ero Nnbo B OKUCANTENbHBLIX,
NBO B BOCCTAHOBWTENEHRIX YCNOBUAX,




LaHHble f-paguorpadMyecKUX WUCCNEAOBaHWA O BeAyWEeHd ponu CKpbiTo-
Kpuctannuyieckoro cocara camold paHHerh reHepauuu B KOHUEHTpauwu ypa-
Ha CBUIAETENbLCTBYHOT O CHMHITEHETUYECKOM HaKoMneHuu B mMopckux docdopu-
Tax tocthopa M ypaHa B OKWCNUTENbHOW MNu cnaboBOCCTaHOBWUTENBLHOW cpeae.
Mpu 3TOoM MUKpPO3epHUCTbIE, 3epHUCTble U GpexkyueBble tochopuTel hopmu-
pOBanuUck B YCNOBUAX CNOXHOW docthaTHO-KapBoHATHOR CUCTEMBI W3 LLENOoY-
HbIX BOA NPU CHUMKEHWK 3HaveHuid pH.

Havano ¢opmupoBaHMA KOHKpPeuWoHHbIX (ocopuToB B Npouecce ceaun-
MEHTAUUW M paHHero AuareHesa NPoOMCXO0AMNO B YCNOBMAX NpocToi cocdat-
HOM CUCTEMbl TakKe B OKMUCNWTenbHoW obcTtaHoBke. lNpu HackiweHWW BoA
kapboHar-noHamu B pesynbrTare yeenuyeHMA pH O0 HeAWTpanbHbIX W cnabo-
LLIENOYHBIX 3HaYeHW npoucxoauno cbpacekiBaHue tocdopa B ocapok. [lep-
Bble cTaamm cocthatoobpa3oBaHKA, NPOTeKaBlWIME B TOM W APYroM cnyuae
B oKucnuTensHouW obcTaHoBke Npu usmeHeHnn pH B docdatodopmupyrowmx
HaccedHax A0 3HauyeHWi, BNU3KUX K HernTpanbHbIM (K MOMEHTY caaku thoc-
¢atoB) , NPUBOAUNM K MPAMOMY COOCa)KAEHWIO OCHOBHOW MACCh! ypaHa C toc-
dopom. 3T0T npouecc ewe 6Honee ycunueancA copbuuer ypaHa Ha CBexe-
OCaX[eHHOM KonnouaHom docthaTe KanbuuA, 4TO NOATBEPXKAAETCA (aKTOM
MaKCUManeHOW o0DOraleHHOCTH YpPaHOM CaMOW paHHeR CKPbITOKPUCTannu-
yeckoll mMopudukaumu docthara BO BCex He3 UCKNIOYEHUA TeHETUYECKUX TUNax
MOPCKUX (hocthopUTOB, KPOME PAKYLWHAKOBLIX.

Ob6oralueHWe pakoBuH 060NMA B PaKYWHAKOBLIX ocdoputax ypaHom
NPOUCXOANNO rnagHbiM 06paszom nocne UX NOrPY»KeHUA Ha AHO B YC/IOBWAX,
KOrfla OHW B Te4yeHWe ANWTENbHOTO BPEMEHW WMENW KOHTaKT C MOPCKOW
BOAOW.

Ha paHHWMX CcTaguAX Awnaredesa NOA BMAWMAHWEM NPOLECCOB, NPOTEKAaBLIMX
B WNOBbIX Cpenax, OAHOBPEMEHHO WM NPOTUBOMNONOXHO BRAUABLUMX Ha PacTeo-
pumocTe hocthatoB, kKapboOHATOB, KpemMHe3ema WM APYrux MWHepansHbix as,
NPOMCXOCAMNO MepepacnpeaeneHue BCeX 3TUX COeAUHeHWA U GopmupoBaHue
thocthaTHbIX CryCTKOB, CTAMEHWH, 3epeH, O0NUTOB, KOHKpeuunn. Kak npaeuno,
hU3NKO-XUMHUYECKUE YCNOBWMA B [AOHHbIX CpeAax XapaKTepu3yTCA KpauHen
HepaBHoMepHocTbo. CyAA No TecHOW NPOCTPaHCTBEHHOW accouwuaunu doctata
C NMWPUTOM, MENBHUKOBWUTOM, MMAPOOKWCNAMW, OPraHWYeCKWUM BeLLEeCTBOM, a
B KOHKpeuwoHHbix thochopuTax — € rnayKoHUMTOM, nepepacnpegenedue doc-
thaTa B MNOBbIX CpeAax NPOUCXOAWNO B WWPOKOM AManas’oHEe 3HAYEHWI OKWC-
NUTeNbLHO-BOCCTaHOBMUTENLHOMO NoTeHuuana. B ycnoBuMAX HEYCTOWYMBOro OKWC-
NUTENbHO-BOCCTAHOBUTENBHOTO PEXMMAE, OTBEYAUWEro OTKPbLITOW cucTeme,
CBA3aHHOW C AOHHbLIMW BogamMu BaccerHa, B pe3ynbTaTe NEPUOAUYECKON CMEHLI
PeaKuMA OKWCNEHUA W BOCCTAHOBNEHWUA COBAMHEHMK YypaHa MPOAOMKANOCHL
COBMECTHOE nepepacnpeneneHue ypaHa v tocdopa, CONPOBOXKAABLIEECA 3HEp-
rUYHOW copbuueir ypaHa cBexeoCawAeHHbIMM renAmMu cochaTta, B MeHbluen
Mepe — rnayKoHWTOM, MenbHUKOBMTOM. Ha oTaenbHbIX y4YacTKax MpOUMCXOAM-
N0 BOCCTAHOB/MEHWE YypaHa OPraHMY4ecKum BewecTBom. 3To obycnosBuno cnox-
HbilA xapakTep pacnpeaeneHWsA ypaHa B thocaTtHbIX 3epHax, oonutax (3epHuc-
Thie ¥ MWKpPO3epHUCTbie (hochopuTbl) W rnayKoHUTax (KOHKpeuuoHHble thoc-
¢hopuTLI) , NOBCEMECTHOE YMEHbLUEHWE ero KoHueHTpauuu 8 docdare, cnabo obo-
rauleHHoMm opraHmkoi. Ha Bonee nNo3aHWUX CTagMAX AWareHesa No Mepe KOHCO-
nuaauuK, YNNoTHEHMA W NUTUIMKAUWMKM OCaflkeB YCNOBWA B WNOBbIX Cpefax
CTaHOBATCA Bonee cTabunbHbiMKM KU PaBHOMEPHbLIMWA, OTBEYALLMMMK 33KPbITON
cucteme. lMpu 3aToM B BONLLIMHCTBE Cny4aeB CO3A43ETCA BOCCTaHOBWUTENbHaA
obCTaHOBKA, B pe3ynbrate Yero NPakTUYeCKU BECH YPaH NEPexXoauT B YeTbipex-
BaneHTHyl GopMmy, He noaaawilyrcA nepepacnpeaeneHuio. OcpeaHeruve dw-
3UKO-XMMMWYECKMX YCNOBMA B OC2AKE NMPUBOAMT K TOMY, YTO MPOLECCHl nepe-
pacnpepeneHuA hochatoB U APYMMX MWHEPanoB Ha CTaauwu NO3OHEr0 AWAEreHe-
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33 XOTA W He NPeKPaulalTCcA COBCEM, HO B 3HAYUTENBHOW Mepe 3aMeanRITCA
M WX WHTEHCMBHOCTb CHWXaeTcA. B 3TUX ycnoBuAXx, KOrga ypaH CTaHOBWMTCA
HenoasWXHLIM, o0Bpa3yTcA obeaHeHHble ypaHom reHepauww docdara. Ha
NnocneayrwmMx craguAax ¢GOpMUPOBaHWA OC3AKa B YCNOBWMAX BbiPaBHWBAaHWA
DHU3MKO-XMMUYECKUX N3pPameTPOB NPOUMCXOAMT Wb WM30XMMU4YECKaR nepe-
KpuctannusauwAa dochaTtos, CynsLMUAOB, B pe3ynbTaTe Yero COeAMHEHWA ypa-
Ha BLITECHRIOTCA M3 MWKPOKPUCTANnnoB NO3AHWX TeHepauni 3TUX MWUHEepanos
B MeX3epHOBOE NPOCTPAHCTBO, @ U3 (octaTHbIX PaananbHO-NYYMCThIX Kae-
MOK KPYCTU(WKEUMM U KOHUEHTPOB OONUTOB — B TOHKWE MEXKOHLUEHTPO-
Bble NPOCNOWM W NneHKu. Ha craguu No3gHero auareHe3a U paHHero anureHesa
NPOMCXOAMNT Takke HMKCAUWA YpaHa B KanbuuTe ahaHuTosbix thochopuTos.

MpeasiayWwWMMKM  WCCNEAOBaTENAMM OTMevaeTcA cnabaR paavoak TMBHOCTL
kap6oHaTHbix tocthopuTos, cofepxawmx bGonee 3—4% cesoboparoro CO,, u
ofpaTHan KoppenAuMA Mexay coaepmaHuem ypaHa B dochopuTax 1 coaep-
waHuem CaCO,. 3To Aenedue oBycnoeneHo snuAHWem uoxa CO3”, npenAT-
CTBYIOLLEr 0 co,PGunm ypaHa v 06pa3youiero ¢ HuM KapboHaTHblE KOMMNAEKChI
[UO, (CO3),2 1% u [UO, (CO5)51%, ycToiumeble B wenovHbix ycnoeuRx. Oa-
Hako Ha GOHe 3TON 3aKOHOMEPHOCTM MMEITCA CNy4au NOBbIWEHHOTO COAep-
XaHWA ypaHa B KapboHaTHbix cochopuTax, Hanpumep B thopmaumu Pocdo-
puAa (CWA), copepwawmx ao 30% n 6Gonee CaCO; [Mar-Keneu, 1958]. Kak
NOKasaHo Bblwe, B MW3y4eHHbiX Hamu dochopuTax YpaHCOAEPKALUMKA KaNb-
uuT obpasoBaH nyTem 3amelleHnA ocdaTtom opraHMyeckux octatkoe. Coxpa-
HeHWe ypaMa B KanbuuTe, 3amellarollem ypaHcoaepxawmin ochar, cenpeTens-
CTBYeT O NPOTEKaHWW 3TOro Npouecca B BOCCTAHOBWMTENbHLIX YCNOBUAX, NpW
KOTOpbIX YpaH COXpaHAeT YeTbipexBaneHTHY GOpMY U He MUrpupyeT B pacT-
BOpax.

B npouecce 3nwreHe3sa M NOBEpXHOCTHOTO BbIBETPUBAHWMA BOCCTAHOBWTENb-
HaA oBcTaHoBKA B BONbLLWMWHCTBE Cry4aes CMEHRETCA OKWUCNWTENbHOW WM COeau-
HEHWA ypaHa B (ochaTOHOCHLIX OCaAKax BHOBb Ha4YMHAKOT NepepacnpefenATb-
cA. 06 3toM cBuaeTenbCTBYeT ycunueawwaAcA auddepeHUMaUnA ypaHa B
no3gHux reHepaumAx dochata M NOBCEMECTHOE NPUCYTCTBME €ro B TMAPO-
OKMCNax »enesa.

PaccmoTpeHHble Bbile faHHble MO pacnpeaeneHuio ypaHa BO BTOPMYHbIX doc-
hopuTax CBWAETENLCTBYIOT, YTO (hOPMHMPOBAHWE WX MPOUCXOAWNO B HECKONb-
KO CTaawi, CONPOBOXAABLUMXCA HEOAHOKPAaTHbIM MepepacnpefeneHuem cna-
ralownx KOMNOHEHTOB NOA BO3AEACTBMEM OKWCNUTENLHbLIX, cnabomuHepanu-
30BaHHE!X BOA €O cnabBokucnow unu HewTpansHown peakuwen (pH ot 5—6 no 2) .
3To BbI3BaNO CHa4Yana NPeMMYLECTBEHHLIW BbiHOC KapBoHaToB v 3amelueHve
ux doctaramMu, a 3aTeM B NULIEHHbIX KapbOHaTOB rOpU3oHTax WNO pacTeope-
Hue dochatoB U WX nepeoTnoxeHue 8 Gonee rnyBGoKKMe YacTU MECTOPOMAEHWA,
MNpu 3Tom ypaH nepepacnpenenfncA B OCHOBHOM COBMECTHO c cocdaTtom
(cm. Tabn. 2) .

B Boratbix opraHuyecKum BewecTBOM thochopuTtax BbIBETPUBaHME npoTe-
Kano He TONLKO B OKMUCMWUTENBHOW, HO BPEMEHaMWM UM B BOCCTaHOBMUTENLHOW
06CTaHOBKE, O 4YeM CBUAETENbLCTBYET NOBbIWEHHOE COAep)aHue 6UuTyMHOro
BELLECTBa BO BTOPUYHLIX thocdarax, accoumaunA hoctaToB C NMPUTOM WU MUa-
pookucnamu xene3a. CornacHo A.M. Kponauesy [1973], soccTaHoBUTENLHbLIA
Hapbep BO3HWMKAET B 30HE KOHTaKTa OKMCNWTENbHbLIX BOA C TBEPAbLIMU OpPraHu-
yeckumu Bewiecteamu. Mpu 3Tom o6pasyetcAa nuput v coeauHeHna U* . B pac-
CMaTpuBaeMom cnyvae 3to obycnosuno dmkcaumio ypaHa B cocaTtHOM u op-
raHuMYecKOM BeLLecTBe.

Kak cBUAETeNsCTBYIOT NpuBeleHHble AaHHble, 06oraweHHble YpaHoM Kap-
GoHatbl Moryr 06pa3oBaTeCA B BOCCTAHOBMTENbHBIX YCNOBWAX, KOrAa YpaH-
copepxawmn thocdar 3amewaercA kapboHatom (nNpw 3tom docdaT BbIHOCUT-
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CA, a COEAVHEHWA YpaHa OCTAlTCR Ha MecTe W HacneayrwTcA KapboHatom},
a Tak)ke B pesyneTaTe copbumum coaeprawumcA B KapBoHaTe OpraHM4ecKum
BELLECTBOM Ha OKUCNUTENLHO-BOCCTaHOBUTENLHOM Bapbepe.

Takum o06pasom, ypaH ABNRETCA WHAWMKATOPOM OBCTaHOBKWM M YCNOBWUIA
drochaToHakonneHmA B BaccedHax CeaAMMEHTalMKM U B AvareHese U MoeT GbiTb
MCNONL30BaH ANA ONpefeneHUA WUX 3BONOUMU. Tak, pe3ynbTaTel uccneposa-
HWIA pacnpeneneHuA ypaHa B hocthopuTax CBMAETENLCTBYHT O TOM, YTO Kpyn-
HbIE KOHUEHTPAUUW nocnefruX POoPMMPOBANUCE TONBKO B OKWCAWTERbHBLIX
ycrnoBuAx, Takue KOHUEHTPAUWM YCTaHOBNEHbI HauMHaA ¢ BEHACKOW 3NOXu.
OTtcyTcTede ux B Gonee paHHWe NepuMoabl, a Take B ABBOHE U KapBoHe MOXeT
CBWAETENbCTBOBATL O 3HAYMTENLHO MeHbLUEM COAEPXAaHWW KWUCNOpPOoAa B armo-
chepe 3emMnu u HepocTatodHOM (AnA 06paz0BaHUA KPYMHLIX KOHLEHTpauui
thocchatoB) pasBUTMKM OKUCIWTENBHLIX thauuin B BacceitHax ceaMMeHTaLWK.
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A.B. UBAHOBCKAA, B.I. NETPOB, M.®. COKOMIOBA

3IBOMOULKA COCTABA

ONUIrOMUKTOBbLIX KBAPLEBBLIX KOMNIEKCOB
B NO3AHEM AOKEMBPUN

U UX KNUMATUYECKAR 30HAMNBHOCTHL

OnNUromMUKTOBbIM KBapUEeBbIM KOMMNeKc npeacTasndeT coboil 38KoHoMepHoe
u ecTecTBeHHOe coYaraHwe (napareHeswmc) nopof W MuHepanos, ofpaiopas-
WUXCA 8 BNUM3KUX FEOTEKTOHWMYECKUX, KIWMATHMHECKUX U TEOXVMUHECHKUK
VYCNOBWAX CPeabl BbIBETPUBAHMA W ocajikonakonneswA. HeoaHokpatso oTme
vanock [Crpaxos, 1962; PoHos w ap.. 1963; KazaHckwit, 1872, uro hoprn-
POBAHUE ONUIOMUKTOBbBIX KBAPUEBbLIX KOMMNNEKCOB (HE2ABWCHMOD GT X B
ta) oBycnosneHo paBHUHHBIM pensedom B obnacTu AsHypaund Ha
W 3MoxXamMi TEKTOHMYECKOrO MOKOA B ropHsix obnactax. Mpu atom
POt NPUHAANEXUT NPOUECCEM (HOPMUPOBAHUA KOP BLIBETRWUBAHKR
coaepxawmx nopogax. Hanbonee GnaronpuATHbIe 0BCTAHOBKIY AN OTH

2aC-
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3TOro TUNE B UCTOPUM 3emMniu Ha NPOTAMNEHWMA MUNNWAPA3E NeT CyuwlecTBoBan
13 No3aHem aokemBpuun Eepazumn, CesepHoil AMepukw, Ha cesepo-3anage Adpu-
«n, 8 ApcTpanun [Wsanosckan, 1976]. Oum ocywecTsnanucs Bparogaps
YCTOWYMBOMY CTORHUIO ApeBHUX nnatcopm, CTaBUnbHOCTM KOHTYPOB W Nporu-
608, KOTOpbie 3aNonHANMCE 0BNOMOYHLIM MaTEpMANOM, CHOCUMBIM C NOOHS-
ThiX 4acTer 3Tux nnatgopm, ob6pasyR CyLLECTBEHHO KBapueBble hopMaumu, Has-
BaHHble B5.M. Kennepom [1970] chanaxoBeimu.

Mepexon ot KOpbl BbiBETPUBAHWA TMPOUMCXOLWN 4epe3 NofHoe pa3suTue MO-
HOMMWHEpanbHbIX KBapUEeBsLIX K ONMMIOMUKTOBLIM KBapuesbiM NoOpoaam 1 = ganee
K apKo3aM (rpayeakkam), a 3aTemM K FAMHUCTBIM W (MnK) raMHucTo-Kapborar-
HbiM Tonwam. OnuroMuKTOoBbIE KBApUEBbIE KOMMNEKCh! 3aHUMaloT onpeaeneH-
HOEB MECTO B natepanbHeix pAgax [Meadosckas, 1973] ort ofpnactu pasmbiBa
(cywn) K OTKpBITOMY MOPIO, HaKannUBasck B anMOBWANLHC-AeM0BUanbHbIX,
MPUBPENRHO-MOPCKUX W MOPCKUX YCNOBUAX, 06Pa2yA 30HbI BbIKNWHWUBaHWA.
OBb14HO TONMWM 3TOMO COCTABA CNAralT HWKHUE HYaCTU UMKMHYHO MOCTPOEHHbIX
TPAHCrPECCUBHBIX ceputit. B 2aBUCUMOCTIt OT CTPYKTYPHOM O MONCKERUA OHU 04-
pazaenAtoTcA Ha nnatopmeHHble W NepexoiHbie OT FeoCMHKNWHanM K nnar-
thopme.

Bo BpemA gnuTenbHoro cToAHUA Nnatdopm ¢ ux Nnockum, cnabopudidepen-
LMPOBaHHBIM penbedoM AE3MHTErpaumnA YCTYNaeT MeCTO XMMWUYECKOMY BbiBeET-
pUBaHWIO, YCMNMBAETCA MUrpauMA BewiecTsa B pacTBopeHHoOM cocTofHuu. [o
OKOHYaHWA 3aXOPOHeHWA B ocagke 0BGNOMOYHLIA Matepuan NoABeprancA He-
OAHOKPAaTHOMY MEpeoTnOXeHuo, B NPOLECCE KOTOPOro OH UCMbLIThIBAN BO3AeN-
cTBue Knumarta. Moaromy kKnumatuyeckue ocoBEHHOCTM TakiKe BUAKT Ha 0co-
BeHHOCTY cocTaBa Komnnekca. B KoHeyHom utore Aea dakTopa — KonebaTtens-
Hble ABWKEHWA 3EMHON KOPbI W KnuMaT — obycnosunu cneundinky nogobHoro
TUNa OCafKOHAKONNEHKWA.

Mo mueHmo  H0.MN. Kazanckoro [1981], thopmupoRaHue cucTemsl kopa
85IBETPUBAHUA— ONWMOMUKTOBbLIE KBapLUeBbie 0CaAKW YCMNewHO OCYULeCTBNANOCH
Ha MPOTAMXEHUW No3AHEero AoKeMBpPUA MPaKTWUYECKWU BCEX KOHTUHEHTOB B npa-
BAAKHOTPOMUYECKOW NaHAWADTHO-KNMMATHYecKon 3oHe. [lapamerpamu, npwm
KOTOPbIX NPOMCXOAMAD BbiBeTPUBaHWE W ocadkoHakonneHwe, Beinu: 1) yrne-
KUCAO-KUCAOPOAHAR arMocdiepa ¢ TemMneparypon 40-50°C u RaBneHutem 3—
10 atm Ha nosepxHocTn 3emnu; 2) NOBbiWEHHAA BNaXKHOCTb C YCUNREHHOW ump-
KynAUmeir 8 cucTeme atmoctepa—cywa; 3) pacnpocrpaHeHie BakTepui u 80-
AOpOCNen (hnopbl Ha Cywe.

0a8 naneoKNUMaTU4YECKUX PeKOHCTPYKLWA, B YaCTHOCTY ANA ryMUAHOIO
iknumata, B.M. Cunuusit [1980] npeanoxun pAA 30HANLHLIX W PEFrMOHanbHbIX
nuroreHeTdeckux nogpasgeneduin  {hopmaunia) . Tonwu NperMyWECTBEHHO
KB2PUEBOro COCTaza (NecsaHnKuy 1 KOHrNOMepaThl) MopMupoBanuck B obnacTAx
apikoro {axBatopuansHoro} knumara. BeckapBoHaTHbie KpacHOUBETbl wiu
rematuiossie dopmaywn [AHaronsesa, 1972] Hakannueanuce B YCROBUARX
FYMUAHOTO KAKMMATA, CXOAHOMO ¢ TPOMMUYECKUM C MEepPeMEeHHOW BRAMHOCTbiO.
CoficTReHHO ONWIOMWKTOBbIE KEapUessle ToMuW (¢ copeprkaHvem nNonesbix
npumepro 30%) o6pa3cabLIBANMCE BO BNaXKHOM KNUMaTe CYBTPONUKOE.
iMTenbHoW  OCOBEHHOCTLK) ABNAETCA MOBLIWEHHOS KONMUYECTBO B HMX
CKOrO Bewectsa. B 3oMax, NepexogHbiX K apuaHsiM oBnactAm ¢ nepe-
SAaMHOCTRHD, B YCrnoguRx CeMUaprngHoro, CEMV!FVMVI,D,HGFO Knumara

CTBE KBAPUEBbLIX NeCYaHUKos NPeobnafatowmmM MyuHepanom ABRARTCR
) ONUIroMMKTOBOW KEBAPUEEOW acCouvauvin ero Cogemxasne cocTasnacT

[ Koccoackan, 18962, muHepanos-npumecein — He Bonee 25% {none-
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Bble WNaTtel), MHOrAa BCTpeYalwTcA 0bBnomMkum nopoa. Komnnekc ayTureHHbix
MWHEpPanoB cPaBHUTeNbHO BegeH — 3TO MUHEPankl OKUCNOB U FTMAPOOKWUCNOB Xe-
nesa, rnayKkoHuTel u hocdatsl, XeneaucTbie XNOPUTkl, NUPUT, CUABPUT WU Haubo-
nee yCTOMYMBbLIE K BbIBETPMBAHWIO akueccopuu., Cpean rMMHWUCTLIX MUHepanoe
[Kazanckuii u ap., 1971] npeo6nanaroT ruapocnoibl pasnvuiHbix MOAMMKaLWA,
KAONWHWT, XNOPWUTbI, 8 TAKXKE MHOTAa TanbK WU NMpodUNnnT. .

B ocHoBYy uccnenoBaHuAa GbINK NONOXKeHb! AaHHbIE O NO3AHEAOKEMBPUIACKIUX
oTnoxeHuAx Cubupckon nnatdopmel [Pudeickne otnoxerun..., 1973; Merpos,
1982], ceeepo-3zanana Adpukn (nnato Aapap 8 MaeputaHuu) [MBaHoBCckaA u
ap., 1980], cesepa Pycckoi nnatdopmsbl (Konsckuid nonyoctpoe) [Ilw6uos,
MNpepoeckuit, 1975], cepun Bent B8 CIUIA [Ross, 1963] .

Mo nutonornyeckum ocobeHHOCTAM U XUMUYECKOMY cocTaBy bbinu Bbigene
Hbl (Tabn. 1) pasHOBMAHOCTW MNECYAHbLIX W [IMHUCTLIX NOPOA € YYETOM WX BO3-
pacTHoOW npuHaanexxHocTu. Cpean KBapueebiX NOPOA BLIAENAKTCA KBapLEBble
KOHI NOMEPaThl 1M NEeCYaHWKK, ONUIrOMUKTOBbIE KBApLEBbIe, ADKO30BbLIE U apKO-
30B0O-KBapLUEBbLIE NECYAHUKMW, TPAaYyBaKKKW, NECYaHMKM C FIIMHUCTLIM W KapboHart-
HbIM UEMEHTOM, C rnaykoHutoMm, docarcosepikallme W OXeneaHeHHble necua-
HWUKW. Cpeau rnMHUCTLIX NOPOA BbIAENEHbl ANeBPONUTLI, aPTUNNNUTLI, 0XKenes-
HeHHble aprunnutel U Meprenn. CpeaHWiA XMMUYECKWA COCTEB BblAeNeHHbIX Th-
NOB NMOPOA OTPaXEH Ha TPeyronebHeLIX Avarpammax (puc. 1), NOCTPOEHHbIX no
metony, npeanoxeHHomy A.B. PoHosbiM u 3.B. XnebHukosow [1957] w
B.K. Tonoseukom [1976]. Ha auarpammax OTYEeTNMBO BUAEH OYeHb Y3KWW
AManasoH WM3MEHYMBOCTM XMMMWHMECKOrO COCTaBa MecYaHbiX W rAMHWUCTLIX Nopod,
BXOARLWMX B ONUrOMUKTOBbIE KBapuesbie Komnnexcel. OHU OTNWMYAIOTCA BbICO-
KUM cOfepXaHueM KpemHe3ema, 33aKOHOMepHble OTKNoHeHWA HabnwparoTcA
c poctom Al, Fe, Cau Mg (“rnunucTocTin’, "senesnctocTu’’, "'kKap6oHaTHocTr') .
PaccmatpuBan 0coBeHHOCTM XWMUNYECKOrQ COCTaBa Nopo4, Cnarawwmux onuro-
MWKTOBblE KEApPUEBbIE KOMMMEKChI, CNEAYET OCTaHOBWTLCA Ha XapakTepe pac-
npeaeneHUA CpeaHUX COAePX.aHWW TNaBHbIX oKucnoB (cm. Tabn. 1; ucnone3o-
BaHbl AaHHbIE No 231 aHanuay).

MakcumansHeie cpegHue konuyecTBa Si0, HabmogawTcA B HUKHepudenc-
KWUX OTMNOMEHWAX; OHW XapaKTepHbl ANA KBAPUEBLIX KOHI NOMEPATOB WM Nec4a-
Hukoe (92, 33; 97,7% cooreercTBeHHO) . B cpeaHem 1 BepxHeM pudee LWXPOKO
pacnpocTpaHeHbl ONUIrOMUKTOBLIE KBAapUEBblE MECYaHUKW, B KOTOPLIX CpeaHue
copepxanvA SiO, coctasnAwT 84,71 1 88,3%. B necyaHukax ¢ pa3nuyHeIiMM No
cocTaBy uemMeHTamu konuuecteo Si0O, ymeHbwaercA. MuHepanei-npumecn —
rNayKoHuT, cdocdatel, FMAPOOKUCLI Kene3a — TakMXe CHWXKAT CoaepXXaHue
Si0,. B apko30BO-KBapueBbiX ¥ apKO30BbIX MecyaHUkax konuuecteo SiO,
yMeHbluaeTcA Ao 81%, a B rpayeakkax — ao 56,16%.

CpeaHuve maxkcumanbHele 3HaveHwA Al, O3 B necyaHukax cpeaHero puden
He npeebiwatT 7,3%, MaKcMManbHbIe KONWYECTBA B IMMHUCTLIX Nopoaax (aprun-
nutax) eepxHero puden cocraenAT 20,8%, a MUHUMAanbHble COAEPXAHWA B
Bepxax pueA—BEHAE B aprunnurTax v aneBponuTax ymeHswarTcA ao 10,98
n 9,98%.

Konuuecteo TiO; B anesponurax v aprunauTax Bbile, 4eM B NecYaHbix no-
poaax. B Bo3pacTHom auana3oHe pacnpeaeneHve TiO, cneayroulee: ero Hambone-
WHe 3HAYEeHUA OTMEYalTCA B MecYaHuMKax C rNayKoHUWTOM HwkHero puden, B
rpayBakKax v B MECHaHWKax C rAMHWACTBIM UEMEHTOM CpeaHero puderd; AnA
FAMHUCTBIX MOpoA HabnwogaeTcA MocTeneHHoe CHuxeHue cofepykaduA Ti0,
OT HWKHEro pudeA K BepxXHEMY prudern—BeHAY.

Konuuecteo K, O paznuyHo AnA necyaHbix v ravHucteix nopoa. OHo onpege-
NAGTCA, C OAHOW CTOPOHbLI, COABPXKAHWEM MNUHWUCTONO LEeMeHTa B necYaHwkax,
€ APYFrOi — NponopuMei Kanuicoaep>awwmx rMUHUCTLIX MUHepanoB. B cpeawe-
puhencKX NecHaHUKax c rAMHUCTLIM UEMEHTOM cpeaHee coaepxaHue K, O
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MHUKTOBbIX KBAPUEBLIX KOMNNEKCOB NO3AHEr0 4O KemMbprua

4 — necyaHbie NOpoAbi: | — KBapueBele KOHrnomepatel — R ;| 2-718 - necuanuku:
2—4 — keapuespie |2-R, . 3- R, 4-R,) 5-6 *OHHI'OMMKTOBI:IL’ kBapuessie (5 — R.,
6 —-R,),7—c¢ rnancrmM U.EMEHTOM iH ] 8-9 — c kapboHaTHbIM uemenToMm (8 — R,

9 - R, ) 10-11 — ¢ rnayxkoHuTom (10 — R 11 — R,), 12—14 — omeneanennpie (12 -
IJ—H I4—R.), 15-?.7-anxosoao-xsapueamu(IS—H;, 16— R a7 Ry =\
Ié 76[.)!(0308}:!8 (R, ) ‘19 — rpayBaKKu;

6 — rNMHUCTBIE nopo.u.u 1—3'— anesponurel (1 — R, 2— R, 3 -R,}; 4-2 —apeun-
i (4 -R,,5-R,, 6 -R, 7 - R,—V); 89 — aneBponut omenesnendein (8 - R,
Ge-SR e IU - a;]runnuT oa«enezueunblw (F! ) 11 — meprens (R,)
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Ta6nuua 1l
CpenHuii xumudeckuil coOCTaa NOPONA ONWIOMUKTORLIX KBAPUEBsIX KOMNNEKCOB NO3pHero aokembpua (mec. %)

BospacTtibie noapas- l
MNopoasb! nenewun (mecrowa- Si0, AlLO, TiO, Fe, O, FeO K,0 Na, O Ca0 MgQ
Xx0aeHuA} J !
= == | t 1
Keapuesele R, — UnbuHCKan cau- 92,33 0,073 1,49 0,071 0,74 0,02 0,02 0,22 0.20
koHrnome- 1a {CwBupekan
PaTL nnardhopma)l
Mecuansie R, — Bypaypekan, 94,70 1,75 0,04 1,63 0,65 0,70 0,03 0,31 0.29
naBa3taxckas cau-
Toi (CuBupckan
nnathopma)
R, — cTpenwio- 91,43 2,09 0,20 1,15 2,77 0,64 0,16 0.41 0,27

ropckan, ry6un-
CKAEA, Aepesritt-
ckan cautel (Cu-
6upckan nnatgopma)l

R, — HumKHeaHrapcKan 89,50 2,79 0,25 0,79 2,19 0,96 0,07 1,02 10
ceura (Cubupckan

nnathopmal, Kuno-

AVHCKaRA ceuTa (Kons-

CcKWA nonyocTpos),

J,—J,, (Cesepo-3anan-

Mecyanukn Han Adpuwa)
Onuro- R, — cTpensHoropckan, 84.71 7,30 0,20 1,36 1,10 1,99 0,59 0,96 0.86
MUKTO NOroprAcKan, ry6uH-
BbIg, CKaA, CpeaHeronoycTeH-
KBAPUE  cican ceuTel (CuBupckan
Byte nnatopma) , cepun
Bent (CWA) v
[ - e SREE e e ————— i — -
R, — KunbauHcKanA 88,30 4,50 0,54 1.7 0,56 2,41 0’.80 0,55 0,32
cauta (Konsckuii nony-
occTpos)
CravHne R, — CTPenbHOrapeKan, 69,92 14,59 0,96 2,38 2,37 4,15 0,81 0,62 1,30
Thim CPEMHErONOYCTEHCKARA,

LEMEHTOM  ABPeRHMHCKAA CBUWTHI
{CuBupcran nnatdopma)

C kapbonat- R, — cTpensHOropcKan, 62,90 3,54 0,17 0,96 2,51 0,99 0,33 10,86 4,03
HbIM Ue BEPXHErONOYCTEHCKERA
MEHTOM cBuThl (CuBupexan
nnargopmal
Ry—Jdy—dyy 75,29 2,96 0,11 0,63 1,09 1,76 0,06 6,23 4,37
(Ceeepo-3ananHen
Adpural
C rnayko- R, — YCTbUNbLUHCKAA 73.15 9,45 1,13 0,63 2,01 6,51 0,11 0,92 0,96
HUTOM ceuta (Cubupckanr nnat-
chopma)
ARy—d;— J,, (Cesepo- 81,48 3,46 0,30 8,44 0,77 1,88 0,10 0,51 1,01
3anapHanr Adpukal
Gocdar- R, — CTpEnsHOrDPCKAR, 40,24 3,11 0,14 1,16 3,61 0,92 0,31 5,22 3,24
coaepma CPEAHEronoyCTeHCKan
wme cBuTLl (Cubupcran
nnatgopmal
Oxenes- R, — 6ypaypckar ceuta 87,30 0,14 0,01 9,74 a,52 0.14 0,03 0,21 0,39
HEHHbIE (CuBupckan AnaThopma)
R, — aepesHuxckan, Bepx- 60,91 5,55 0,56 14,74 7.22 1,39 0,18 0,52 18

HErOnayCTeHCKaR — HIKHE-
YNYHTANCKaA CBUTLI (CliBup-
ckan nnatdopma)



Tabnuua

1 (oKOHuaHue)

Mopoasbi

BospacTHbie noapas-
aeneHvA (mecTo-
HaxoxaeHue)

Sio,

Al,O

Tio,

Fe, 0,

FeQ

CaO

MagO

ApKO30
B80-KRAp-
uesbie

Apkoso
BblE

MpayBaxku

AneBponutel

R, — MowakoBcKan
centa (Cubupckan
nnathopma)

R, — cTpensHoropckan
cauta (CuBupckan
nnatthopma)

R, — kuneauHckan
cButa (Konbckui
nonyocrpos)
R,—V~—d.,-4,,
(Cesepo-3ananHnan
Adpuka)

R, — kunbavHckan
ceuta (Konbckuit
nonyoctpos)

R, — ry6uxckan cauTa
(CnBupckan nnatdopma)

R, — 6ypaypckan cBuTa
{Cubupckan nnardopma)l

R, — cTpensHoropckan,
ryBuHCKanR cBuThI
(CwBupckas nnathopma)

R, — HuxHeaHrapckan
ceuta (Cubupckan

nnattopma) , J, —J

12
(Cesepo- 3anaguan

Adpuka)

= s

Aprunnu-
Tbl

AprunnnThl

Anespo-
nUT 0xe
neadeHHbiA

Aprunnur
oxenes
HEHHbIA

Meprens

Ftl — YCTbUNBUHCKER
ceuta (Cubupcrkan
nnardopmal

R, — cTpensHoropcKan
ronoycreHcKan, nepes-
HuHckanr cauTel (Cubup-
ckan nnaTtcdopma),
cepun Bent (CIIA)

Ft3 — HWKHEAHrapcwan
cauta (Cwbupckan
nnatpopmal

RJ' Ve J: 3‘_ Jl L]
(Cesepo-3anaaHan
Adpural

R, — ycTBUNBUHCKAER
csura (Cubupcxan
nnatcopmal

R, — aepesHWHCKaRA
ceurta (Cubupckan
nnarcopma)

R, — nepesHUHCKaER
ceuta {Cubupckan
nnardopma)

R, — cTpensHOropckan

ceura (Cubupcxan
nnargopma)

79,68
90,11
88,30
80,29
81,00

56,16
66,50

68,42

71,32

57,86

60,27

65,71

72,96
71.87
23,35
48,10

45,78

1,63

4,07

4,50

2,70

8,20

12,75

13.76

12,67

9,92

14,02

18,74

20.78

10,98

10,23

4,70

18,20

1107

0,20

0,19

0,54

0,72

1,63

1.23

0,72

0,65

0,82

0,92

0,92

0,60

0,50

0,21

1,06

0,56

14,45

0.60

1,71

0.76

3,99

1.51

4,20

3,69

4,37

3,90

3,68

2,50

9,49

15,61

16,40

2,46

0,14

2712

0,56

1,47

4,77
2,59

2,48

1,67

3.38

1,44

0.57

30,06

5,00

3,96

0.21

0,82

2,91

3.32

2,42

8,21

3,39

3,65

4,97

4,32

2,02

1,81

0.87

2,84

2,94

0,10

1,02

0,80

1,60

0,13

0,13

0.66

0,02

0,22

0,12

0,87

0,54

0,50

0,65

0,10

0,22

4,51

0,43

1,00

3.48

0,93

0,34

1.65

0,46

1,46

0.44

14,58

0,39

0.50

0,32

3,44

1,79

1,72

0,61

2,34

1,69

1,46

0,54

1,27

1,37

2,40




coctasnaer 4,15%, B rnayKoHUTOBBIX NecyaHUKax HuxHero puden — 6,51%.
B rugpocniogueteix anesponutax Huxeero puder konuueciaso K, O sospacraer
no 8,2%. a B BepxHem pudiee—BeHAe yMeHbluaeTcA o 3,65% B aBneBponutax u
no 2,02% B aprunnurax. ’

Conepwanun Na, O 8 noponax ovenb nu3kue (B DCHOBHOM 3TO COTbIE W Ae-
CATbIE AONU NPOLEHTA) .

Konuyecteo CaO onpeaenAercA npumechido KapboHaToOB B LeMeHTe NecyaHu-
KOB 1 aneBponuToB (M3BeECTKOBLIA LeMeHT) B cpeaHem pudee (Ca0 — 10,86%),
a konuyectBo M@0 — kak NpUMechiy A0NOMUTA B MECHaHWKAX, TaK 1 Hanuquen.
MarHuicoaepKawx MuHepanoe (xnopuTt, Tansk) B cpeaHemM u BepxHem pudee.
Mpocnou Meprenew BcTpeyeHsbl B cpegHem pudiee (CaO — 14,58%) .

KenesopyaHbie {remMaTuToBbie) NPOCROWU B NECYaHUKaX HWxHero puden co-
aepxar Fe, 05 ao 32,08%, 8 aprunnutax Fe, 0y — 16,4, FeQ — 5,0%. B BepxHem
pugiee B reMaTWTOBBLIX Mec4aHelX nopoaax kKonuuvectso Fe, 05 cocragnAer
14,45%, a FeO — 0,14%. B cepouBeTHEIX XNOPUTOBLIX (LLAMO3UTOBLIX) C CW-
0epUTOM anesponuTax CpedHero W BePXHEero puder MaxkcumanbHbie 3HaYeHuA
FeO cocrasnawTt 30,06%, Fe, 0, — 15,6%.

Kak ynomMuHanochb paHee, HaKoMNeHWe ONUIOMWUKTOBbIX KBAPLUEBbLIX KOM-
NeKCOB OCYWECTBARNOCL NPK AAUTENBHOM BOZARCTBUM TyMUAHOro Kiumarta.
B npeaenax ofHOro KpynHoro pervoHa Ha Cubupckoi nnatdgopme Beiny sblge-
neHbl YeTeipe MNopogHbie accounaumm (8 cocTaBe KOMIMMEKCA), OTBEYaOLLKE O
PEAENEHHBLIM KNWMaTUMECKIM 30HaM W aymanbibiv obcTanosram. 3atem Boino
pPaccMOTPEHO W npoaHanu3MpoBaHo nosepeHune Si0,, Al O3 »n TiO, v ux coor-
Howenuid — Al 0;/Si0, u Ti0, /Al 03 (tabn. 2; Ha ocHose 198 cunukarHbix
aHanu30B) KakK UHAMKATOPOB MHTEHCUBHOCTM MPOUECCOB BbISETPUBAHUA U KIU-
mara.

MepBaR noOpoAHAA accouMauwA, CYLUECTBEHHO KBapuesad, 6AM3KaA kKopam
BbIBETPMBAHMA, 0Opa30Banack B NrYMUAHOM >KapKoM (3KBaTopuansHOM) Knu-
mate. MMpeofnagaowmm TUNOM NOPOA ABNAIOTCA KAAPUEBbLIE NECHAHUKY W KOH-
rAOMEpaThl C PEAKWUMU NPOCNCAMM aneBponuMToB. [MMHUCTbIE MUHEpPalibl aCCoLMn-
auuy NPeACTagnedbl XOPOLO OKPUCTANIM30BAHHBIMW TMAPCCMAAMM U Kaonu-
HutoM. KaonuHut npeobnapgaey 8 OCHOBaHwum paspe3a v TArCoTeeT K BuICTyNam
rPaHUTHOrQ iyHAAMEHTa. T OTNOXEHUA HAKaNNMBanWCk B annHBWANbHLIX W
MENKOGBOAHLIX MOPCKUX YCNOBUAX.

Bropan nopogHaA accoumaumA — KpacHouseTHaR BeckapObOHATHAA remaru-
TOBAA; OHAa CHOPMUPORANAcE BO BNAKHOM TROMMUECKOM KAWMMAETE W CROWeHa
KBapuesbiMW 1 ONMITOMUKTOBLIMK  KBapuesbIMWU necyaHukamu (c npocnoAmu
anesponvToB W aneBpPMTHCTHIX MecHYaHUKOoB) M remarutom. Cpeau riuHUCTbIX
MWHEPANoB B KpacHouBeTax npeobnafalnT ruapociofs Mogintwmkauud 2M; |
3aeck NPUCYTCTBYIOT TAKIKE MarHe3wasnbHO-KeNne3ucTble XMOPUTbl U TOHKOAWC-
NepcHbIA reMaTut. HakonneHve accoumauumu NPoUcXoanno B MefIKOBOAHEIX MOpP-
CKUX YCNOBUAKX, M KAaKaA-TO 4acTb X GopMUpPOBaNacs 8 NCABOAHbIX YacTAX
pensT. Bo BTopoOit noOpofHOW accouvauui BbIAEMEH NoATUn eppoannnTHLLi
(natepuTHBIA), N BOKCUTOHOCHLIA, CHOPMUPOBABILUWMIACA BO BRNAMHOM Cpely-
seMHOMOpPCKOM  kKnumare. CocTas rAMHUCTLIX MUHEpanoB B0 BMELLZILINY
aniMTHBIE NOPOLL! FIECUBHWKAX: TUAPOCHOaL nonuTuna 2M;p (npeobnagaict),
IM v kaonuHUT. B annuTHe!X NOPOAAx B NopasKe yBLiBaHNA YCTAHOBRNEHDL!
[Axkynbwmsa u ap., 1978] ruB6cuT, HOPACTPAHANT, KAOMMHWT, TUAPGCMOAbI
v révit. Mogobran accoumnauna GopMUPOBaNacs KaK B NPUBPREXHbIX YacTAX Mo-
pA, TaK M Ha CYLe B KapCTOBAIX MONOCTAX.

TpeTeeid NOpORAHOW accouraluveit ABNRIOTCA GAUIOMUKTOBRIE KBAPDUEBLIE TON-
Uy, KOTopsie chopMMpOBanUcCsL BO BRakHbix cyBTponuKax. 3aeck BeCbMa f1o-
BbILIASTCA PONb NECYEHWKOB C PasOMUHLIMK TWMAMI UBMENTE (TIuHKCTLIM u
KapioHatTHLIM) W ayTUreHHbIMY MUHEpanamu-npumMecAMI  (rnaykoHiT, e
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hathl). Cpeam TrnvMHUCTLIX MuUHepanos nNpeobnafalT HecoBEpLUEHHbIE TUAPO-
cnodbl noautuna IM. B cnaduax obbiyHel ruapocnioakl 2Mv IM. B rnaykoHuT-
conepKallAX NOPOAAX MMayKOHUTOBAA KOMMNOHEHTa 0BHapyXUBAeT He 3HauuTens-
Hoe pa3byxanme. Moutu Bcerga BNOAMMHEHHBIX KONWYECTBAX MPUCYTCTBYIOT
MarHe3auanbHo->KeneancTeid  XNOPUT W He3HauYWTeNbHaR NpPUMech KaonuHWTA.
HakonneHne paHHOM accouvayuMy NPOUCXOAWNIO B OTHOCUTENBHO MENKOBOAHbIX
MOPCKUX YCNOBUAX.

HakoHeu , yeTBepTol MOPOAHOW accouvauueli ABNAETCR Tak Hazslgaeman
necTpougeTHan, cHOpMWUPORABLUAACA B pe3ynbraTe 3amelleHuA (BbIKNUHWBa-
HUA) ONUIOMWKTOBBIX KBAapLUeBsIX TOMLW, FIMHUCTEIMK U (MnNKU) KapBoHaTHLIMK
OCaaKamy B YCNoBMAX CEMMWIYMUMAHOIO, CEMWapUAHOro Knnumara c nepemMeHHOR
BNAaXHOCTLIO. B 3TOW accouuayuy CepouBeTHbIE ONMIOMUKTOBbIE KBapLeBbie
NeCYaHWKW, aneBpoNWTbl Y aPrUNMUTLI NEPECNauBAOTCA C OXKENEe3HEHHbLIMW Nec-
yaHUKaMu, anesponuramu, aprunnutamu. 3pneck HabGnwgaetcA 6Gonbwoe pas-
HooBpa3uve TMUHKUCTLILIX MUHEPAnoB: TWAPOCNKOAbI, B TOM YMCne U rMayKoHur,
HKENE3UCTO-MarHe3auanbHble XNOpuThl, LWAMO3UT, KAOUHWT, @ TaKXKe CMAEPUT 1
rematut. [emMaTuT, Xnoputel, cuaeput obpa3yroT pyaHble Npocnov 8 AHrapo-
Murckom Bacceitre [10aun, 1968). Mo csoemy reHesucy 3Tw OTAOXKEHWA Npea-
CTaBnAT coBOW MENKOBOAHLIE MOPCKWE OTNOMEHWA 1 ABNAKTCA 30HAMU
BbIKNWMHWBaHWA.

Axanua copgepxaHuin SiOz, Al O;, TiO; ¥ Ux OTHOWEHUA KaK MHAKKATOPOB
NPoOLECCOB WHTEHCUBHOCTY BbIBETPUBAHWA W KNUMaTa B Npeaenax BbiAeneH-
HbIX MNOPOAHLIX accouuaumn (puc. 2; cm. Takxe Tabn. 2} nokasan cne-
ayrouee.

MaxcumaneHele KonudecTsa Si0, HaBnOAaIOTCA B CYLLIECTBEHHO KBapUEeBoil
1 KpacHouBeTHoW BeckapboHaTHOW TemMaTWTOBOW acCOUMAUMAX B COOTBETCTBUU
c KpanHen auddepeHunauven BewecTBa B YCNOBWAX XapKoOro TPONWYecKoro
wnumata. M3meHenune B8 cogepxanun SiO, npoucxopwno napannensHo B necva-
HUKax W anespofuTax, HO 6Gonee KOHTPAcTHO pa3HWua NPOABNAETCA B Mec-
YaHMKAX W aprunnMTax ONUroMUKTOBOW KBAapUEBOW W NecTpoLBETHOR acCo-
uuaumi,

Pesxkue pasnuuvA B copepskaHun Al, O3 B necyaHnkax v rFMUHACTLIX NOPOAAaX
HabBnoaawTcA nNpu thopMUpoBaHun heppoannuTHOl (naTepuTHOR) accouwauuu.
KonuuectBo Si0, nocTeneHHo HapactaeT B FAMHUCTbIX NOpPoAax, ocobeHHo B
aprunnuTax onMroMuUKTOBOW Y MECTPOUBETHOW accounaumi, HO YMEHBLIAETCA
8 NECTPOLBETHLIX NecyaHukax.

Copepxakve Ti0, B NecYaHWMKax 3aKOHOMepHO BO3pacTaeT B ONMUIrOMWKTO-
BOW KBaplesow accoynaumv (B NpubBperkHo- MOPCKUX YCNOBUAX) W YMeHbluaer-
CA B MecTpouBeTHbix necyaHukax (B rnyBe mopa). MNoBuIWeHHbIE KONWMYECTBA
TiO; NO CpPaBHEHWIO C MX COAEPXKAHMEM B MECYAHUKAX OTMEYEOTCA ANA FAWHUC-
ThIX NODOA KPAacHOUBETHOW, ONUrOMUKTOBOW KBAapueBOW W MNeCTPOUBETHOW ac-
counaumn. Camble HU3KME 3HAYEHUA OTMEYAKTCA B aniuTHeIX Mopogax deppo-
annuTHOM accouWaunu u aneBponNUTax KBapLeson accoumauuu.

CriepyeT 3ameTWTb, 4TO xapakTep pacnpegeneduA TiO, no Tunam nopog
8 0Bwmx 4eprax CXDAEH C noseaeHvem Al, O; B oNMroMMKTOBOW KBapuesBon
W NECTPOUBETHOW accouMaUMAX, HO Pa3nuyed B KBapueBOW, KPacHOUBETHON u
theppoannuTHoA accoumaumAx. B COOTBETCTBMM C MX MUTPALLMOHHBIMKM cNOCO6-
HoctAmu TiO, w.Al, O3 nepeaBuranuce BMecTe C TOHKMMMW YacTUUaMu W 3aaep-
MMBaNWCb Ha MNYTAX MWrpauMM C MecyaHbiIMM W anesponUTOBbLIMK (paK-
UMAMMN.

MoseneHue nokasatena MHTEHCMBHOCTW BbiBeTpueaHwA Al,03/Si0, pesko
avdipepeHUMpPOBAaHO ANA NECYaHBIX W FAMHUCTLIX MOpoA. B necuanukax munn-



Ta6bnuua 2

HameHenua cpeaHnx cogepmanui Si0,, Al,0,, Ti0, (8 %), cpeanux senuuvH oTHoWeHwi Al, 0,/Si0, (noka3aTenA MHTAHCMBHOCTH BLIBETPU-

sannA) n Ti0,/Al, 0, (noxasaTenn knumara) 8 pucheickux ONMIOMWKTOBLIX KBAPUEBLIX KOMNNeKcax CuBnupcko# nnathopmbl

MNUHKUCTBLIE U accoun-

I

) ) AlLO, Tio,
KnumaT; dauva MNopoaHan accounauun VNPYIOWWE C HUMM { Sio, Al,Q, Tio, - —_—
l ancnepcHbie MWHEPar b \ J 5i0, Al,04
FymMmuaHsIf, wapKui |. CywecTeeHHO KBApUEBaRA KaonuHut n ruapocnio-
IKBATOPHANbHLIW] (R — wnbuHCKaRA cBuTa) Abl XOPOLIO pacKkpwucTan-
annoeuanbHbIe, Men- KoHrnomepaTsl ¥ rpa nM30BaHHbIe 92,49 2,61 09 0,028 0,037
KOBOAHbLIE MOPCKMWE BENWUTHI KBapuesble
MecyaHMKK KBapuessie 93,69 2,07 0,039 0,022 0,019
MecuaHMKKU KAONUHK3N- 79,40 10,28 0,47 0,13 0,045
pOBaHHbIE
AnespoOnuThl KBapueBbie, 71,87 10,23 0,50 0,14 0,05
OMENe3HeHHbIe
FymuaHbih nepemedHo 1. KpacHouBeTHER Gecrap- Fuapocnioas 2My peaxo
BnEMHLIM (Tponuuec BOHATHAR FrEMETUTOBAA IM, HeBonbLwoe Konu-
KWR) ; NOABOAHbBIE (R — 6ypaypckan, nabas 4ecTBO MarHeanansHo-
4acTW AensT, MeNKo- vaxckan cauTel; R, — ray- XKENeanucToro xnopuTa,
BOAHbIE MOpPCKUe BuHcKan ceuTa; R, — mowa- rematvT
KOBCKAA cBWTa)
MecyaHnkm:
KBapuesble 94,35 1,54 0,055 0,016 0,036
ONUrOMWKTOBbIE, KBAP- 83,10 3,55 0,07 0,042 0,019
uesslie
reMaruToBbIe 78,67 1.79 0,18 0,022 0,10
aneBpuTWUCTbIE 78,46 9,61 0,14 0,12 0,051
AneBponuTsl 56,16 12,75 1.63 0,22 0,13
FyMUAHBIA BNaKHbIA |l1a. Peppoannurosan (na- Fuapocnioger 2M; (npe-
(cpeanaemHomopc veputhan) (R, — sepxHe- o6naanatoT) v IM, npumecs
KOW) ; NpuBpexHbie rONOYCTEHCKAA cBUTa) K3aONUHKUTA U XNopwTa,
y4aCTKM MOPRA, KapeT reTuT, a Tarme rm66emt,
(?) NecyaHuky: rannyaanT, HOPACTPaMAHT
OWENe3IHEHHBIE, TMUHWUC- 80,85 7.26 0,44 0,090 0,06
Thi€
KBapuessie, FMUHUCTbIE 77.81 2,87 0,06 0,037 0,05
¢ KapBoHATHBIM LEMEHTOM 59,50 1,48 0,07 0,025 0,045
AnnutHeie nopoas! [Macnos, 12,78 32,08 0,33 2,51 0,01
1974)
Fymuanelit, snaxHsid 111, OnwromuxToBas keap- Tuapocniona 2Myp» IM,
{cyBTponuku) ; OTHO-  LeBaRA (R, — YCTLUNBMHCKAA  MPUMECH XENE3UCTO-Mar-
CUTENBHO MENKOoBOA- ceuta; R, — CTPENLHOrOPCKaA, HE3UANBHBIX XNOPUTOB
HblE MOpPCKUe NOrOpIOACKEA, CTPENLHOTO-
NOYCTEHCKBA CBUTHI)
MecyaHuKK:
KBapuesbie 89,75 1,87 0,087 0,02 0,046
ONUrOMUKTOBBIE, 87,43 5,12 0,09 0,059 0,017
KBapuesbie
rAMHUCTbIE 72,06 13,65 0,78 0.19 0,057
KapBoHaTHBIE 66,30 5,60 0,28 0,09 0,050
rNayKOoHUTOBbIE 75,13 9,45 i 013 0,12
hochaTtHbie 63,35 7,45 0,28 0.12 0,04
Anesponutsi 65,69 14,09 0,81 0,21 0,06
AprunnnTst 57,38 18,00 1.09 0,31 0,06
Meprens 45,78 Tt 17 0,56 0,62 0,02
CemurymuaHsiin, cemu- 1V, Necrpousethan (R, - Maapocnoabl, XNOPUTLI
apuaHbiil ¢ NepEMEHHON  AePEBHWUHCKER CBUTA, HKENE3UCTO-MArHeanans-
BRAXHOCTbHO] 30HbI R, — HUXHE3HIaPCKaRA Hbie 1 keneaucTbie (wa-
BhIKNMHUBAHWUA MOP- cauTa) MO31Thl) , KAONWHKT,
ckux BaccedHos MecyaHukn: remMaTtuT, réTuT
ONUrOMUKTOBbIE, 90,35 1,99 0,20 0,022 0,10
KBEBPUEBbIE, TeMaTUTOBLIE 57,10 0,04 0,36 0,17 0,05
AnesponuTsl:
NecyYaHUCThIE, OXMENes 1077 13,30 0,96 0,20 0,07
HeHHbIE
OMENEIHEHHbIE 65,93 9,93 0,60 0,15 0,06
Aprunnutbl 55,63 19,33 1,00 0,34 0,052
AprunnuTsl O3KeneaHeHHsle 48,10 18,20 1,06 0.39 0,06
FyMugHbIA Meckwu n aneeponutel [Murau- 74,62 7.54 0,54 0,10 0,072
cos, 1960; PoHos, Muraucos, )
1960]
[ CGTY 54,63 17,53 094 0.32 0,054
ApUaHeIA MecKW ¥ anesponuTel 69,11 2,17 0,41 0,10 0,057
T NUHbBI 48,20 13,00 0,63 0,28 0,028
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thocatHeie, b — rnayKoHWToBbIE, 7 — anesponuTel, 8 — aprunnut, 9 — meprens; 1V — ne-

CTPOUBETHAA ACCOUMAUMA: NeC4aHUKKW — 1 — ONUFrOMWKTOBLIE, KBAPUEBLIE, 2 — remaru-
TOBbIE; AneBPONUTLI — 3 — NecyaHucTbie, OwenesdwedHsie, 4 — OmeneiHeHHpie; 5 — ap-
TMNNMTel, 6 — aprunnuTbl OxeneaHeHHpie; [ — rymMuaHei® Knumat: 1 — neckw w anes-

PONUTLI, 2 — (UKL, A — 3PUAHLIA KNUMaT: 1 — NECKW W (NWHLI, 2 — INAHKI



MafNbHbIE 3HAYEHWA KPEMHEBOr0 MOAYIA OTMEYarTCA B KBaPUEBbLIX NOpoaax
HE3aBUCMMO OT TUN2 accouMauMi U BENWYUHE €0 Pe3K0 BO3PacTaeT ¢ yBeuyeHm
eM  A0NK rNAHUCTOW cocTagnArwen. [AnA rMHUCTLIX NOPoa MakKCuManbHbie
BeNWYMHLI MOAYNA XapakTepHbl ANA anAUTHLIX NOPoA (DEeppoannUTHOM accoum-
aumu, ANA anesponvTOB, aprunNNUTOB W MEPrenel ONUroMUKTOBOW KBApPUEBOW
accouuauud, a Takxe ANA anNesponuToB W aprunnurtos Nectpousetos. OTmeua:
eTCA HapacTaHWe 3HaYeHWA KPEMHEBOro MOAYNR OT KBapUeBOW accounauny K
NecTpPoOUBETHOW C MaKCUManLHOW amMNNUTyaoW KonebaHuv B deppoannuTHOW K
ONMUrOMUKTOBOW KBapUEBOW acCOuMauMAX W HECKONbKO MeHblWen — B8 NecTpo-
LBETHOM accoumalmnm. 3TM 33aKOHOMEPHOCTU COr NacyrTCA CO CPeAHUMU BeNn4u-
HAMK KPEMHEBOIr0 MOAYNA ANA OTNOXEHUA YMUMAHOr O KNWMMAaTa, NPUBeaeHHbI-
mu A.B. PoHoebiM 1 A.A. Muragucoesim [1960] .

PaccmaTpvBaR  COOTHOWEHME ABYX HauMeHee MOABWXKHbIX OKWCNOB
Ti0O,/Al, 03 Kak nokalatens KNMMaTa, MOXHO 3aMeTUTb, 4YTO 3HAa4YeHue MOAY-
NA B KBApUEBOW W KPAaCHOUBETHOW accouWauuAx Bbile ANA aneBpoONUTOB, Yem
anA necyaHukos. B deppoannuTHOW accouraumu BENUYMHE 3TOM0 OTHOLIEHWA
Pe3K0 YMeHbLWAeTCA ANA anauTHbIX NOPOA NO CPAaBHEHWIO C necyaHsiMu. U aa-
nee, NPV CMEHE accouuauuMv oT ONUFrOMUKTOBOW KBApUEBOW K NecTpouBeTam,
NpY CMEHe KAWMaTa Ha MeHee BNaXKHbIA UMW C NepeMeHHON BNa)KHOCTbIO W Ten-
NbI BeNW4YMHA OTHOLUEHWA BO3pacTtaer B MNecYaHblX NOPOOAx Nno CpaBHeHWw C
radHUCTeiM. COMOCTaBNAA npuBeaeHHbie pe3yneTatel ¢ AanHsiMu AA. Mur-
avcosa [1960] no Pycckoi nnatopme, cneayer 3amMeTWTb, 4TO, XOTA KPUBEA
meHee auddepeHUMpoBaHa M MeHee BbIPadUTeNbHa, YeM KpWBaA, OTpakawLuian
cTeneHb BLIBETPUBAHWA, OHA MOKa3biBaeT cneuntuky GopMUpPoBaHUA uccneay-
eMbIX aCCOUMAUMIA, CRaralwlmMx KOMNNEKCh], U X KNWMATUYECKYH 30HaNbHOCTL
B NO3aHEM aoKeMbBpuu.
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YAK 5525 : 549.905.2 (474.2)

X.A.BUAANHT

PONMb PA3NIUYHLIX ®AKTOPOB KJIACTONEHE3A
B ®OPMUPOBAHWUW W 3BONHUWWA OCALOYHLIX NOPOA
HA OPEBHWMX NNAT®OPMAX

Mpu peweHun MHOrUX npobnem nNMTONOrMM, B YaGTHOCTM (HhOPMMPOBAHKMA
MWHEDPaNbLHOro COCTaBa OCaf0Y4HbIX NOPOA W 3BONKLUN €r0 BO BPEMEHM, CyLLECT-
BeHHOe 3HaueHue WmeeT NOAPOOHLIA W BCECTOPOHHWIA aHanW3 COCTABNAKLWMX
0Caf04HLIE NOPOAbI MUHEPanoB. [Pynnbl ayTUreHHbIX ¥ aNNOTUTEHHbIX MUHEpa-
NOB WUrpalT NpU 3TOM Pa3NUYHYI0 POrb.

B 3aBucumocTH OT BpeMeHW NOABNEHWA Ha3BaHHbIE FPYNNbl MUHEPanos OTNM-
4alTCA NO CBOWM CBOWCTBAM KaK WMHAWKATOPbI ANA PacWM(POBKW NPOUECCOB
nUTOreHe3a Ha OTAENbHLIX Ero CTAAWAX. ASIIOTUEHHBIE MUHEPANbl HECYT ABHYIO
naneoreorpahuuecKyto MHHOPMaUNI0 U MOryT OCBETUTL B OCHOBHOM NpPOLECChI,
npeaLwecTeyOWMe CeauMeHTauun. AyTuzeHrHsie MUHepansi, HaobopoT ABNAKTCA
“thoCCMNU3NPOBAHHBLIM OTNEYATKOM ' CpPefibl OCaAKOHAKONNEHWA K NO3AHEALLINX
NpoueccoB NPOUCXOAAWMX B OCafAKe wnKn Nopoae. B To e BPeMA OTHOCUTENLHO
boratein BUAGMW U BCTPEYALWMINCA NOBCIOAY HABOP annoTUreHHbIX MUHEPANoB,
8 TOM 4YACMIE TAXENbIX, MOXXeT CBMAETENLCTBOBATb M O HEKOTOPLIX NOCTCEANMEH-

94



TAUMOHHbLIX NPOLEeccax, BNMAHWMID KOTOPbLIX OHU CENeKTUBHO noasepratotca. Mo
3TOMY KNAacTOTeHHYK 4acTb OCaA0MHbLIX MOPOA, COCTOALLYH) M3 annoOTWUIEeHHbIX
3epeH TeppureHHo-0610MOYHOro, MAPOKNACTHUHECKOrD M KOCMOTEHHOMO NpoMC-
XOMAEHWA, MOXHO PacCMaTpuBaTk KakK TPAHCNUTOreHeTUYECKUA KOMMOHEHT,
6onee NonHO OTPaXaLWMA BCHO 3BOMUWK MWUHEPANbHOMQ COCTaBa 0Caf04HbIX
nopoa. Mpv 3TOM A0A KAACTO2EHEIOM HARO NOHMMaTh COBOKYNHOCTL MPOLEC-
COB, KOTOPbIE 3TOT KOMNOHEHT Npolwen noA BIWAHMEM Pa3nuyHbix aKkTopos,
REeNCTROBAaBLIMX OAHOBPEMEHHO WMV OAMH 33 APYTWUM Ha BCEX CTaAMAX NuTore-
Hesa.

Bonpocam knactoreHesa, B 4acTHOCTWM ero draktopam, uccnefosaTend yae-
NAKT, K COXAneHwd, ewe HeaocTaToyHo BHMMaHWA. B To e BpemAa Bonpoc o
seaywem caxkTope opMUPOBAHMA MWHEPAnbHOrO COCTaBa TeX WMNW MHbIX Oca-
AOYHBIX NOPOA OCT3ETCA AWCKYCCUOHHBLIM. Tem He MeHee NpoLUecchl KNacroreHe-
3a nNpeanctaBnAT OONbWOW WHTEPEC He TONbKO ANA MCCNenoBaTenewn TeppureH-
Heix nopos. OHK NO3BONAKT NPOCNeAnTb HOPMUNOBAHWE U 3BONKOLUIO MUHE-
panbHOro coctasa KapbOOHAaTHbLIX W CONEBLIX OTNOXKEHUM, KaycTobUonuToe U
Apyrux obpasosBaHuii, YepeAyOWWXCA B Te0NorM4ecKom paspese C TeppUreHHbI-
MY NOPOAaMM,

Hamu caenana nonsiTKa NpoaHanu3nposaTe Ponk PasnuuHbix akTopos Knac-
TOreHesa 8 YCNOBMAX ApeBHWX nnatdopM. JTanoHHLIM Y4acTKOM ANA 3TOro
BbIBpaH toXHLIM CKNOH Bantuinckoro wuta BoctouyHo-Esponenckon nnatdop-
Mbl. 3TaNoOHHOCTbL 3TOrO PernoHa NoaYepKUBadT OTHOCUMTENLHAA NONHOTA W AOC-
TYNHOCTbL ANA UCCMEAOBAHWA Me0IOrM4ecKoro pa3pesa, OXBaTbiBaOWEero 0Tnoxe-
HWA OT BEHAA N0 AeBOHa BKNuMTenbHo. OHu npeacvasnAoT coboi o6pasosaHunA
Tpex TeKTOHWUYecKux uuKknos (o7 Baiikanbckoro Ao repumHckoro) . B 1o xe Bpe-
MA 3TOT Pa3pe3 OTPa)kaeT CMeHY TWUMNOB NUTOreHeiza 0T ONPEeCHEHHO-TYMWUAHbIX
B BEHMe Y4epe3 HOPManbHO-MOPCKWE FYMUAHbIE B KEMOPUU U apuaHeie B OpPAO-
BUKE W CUYPE A0 MOPCKWUX WM KOHTUHEHTanbHbIX 0Bpa3soBaHWil nepemMeHHOro
CeMWapuaHO-TYMUAHOro XapakTepa 8 AesoHe. M3 TUNOB Nopo4 vay4anuce Tep-
pUreHHble U KapBoHaTHbIE.

0O606weH matepuan cebiwe 5000 ummepcroHHsix u 1500 audipakTomerpu-
YECKMX aHanW30B, KOTOPbIe XapaKTepu3ywT pacnpegenerduwe accouwauywnin obno-
MOYHbIX MUHEPANOB Kak Mo oTAeNbHbLIM pPa3pe3am u nNpodunAM, Tak ¥ No nno-
Wanu KXKHOro naneocknoHa uinrta. Ocoboe gHumanme obpaweHo Ha accouwma-
UMK TRXKENbIX anfoTUreHHblX MuHepanoB. WHTepecHbie AadHbie ANA WHTepnpe-
TauMW KOHKPETHOW Ponw pa3nuuHbix hakTOpPOB NONy4YeHL! NPV aHanv3e Tuno-
MOPMHLIX PA3HOBUAHOCTEH KBapua, UMPKOHAE, TYPManuHa u TUT3HKCTbIX MuHe-
panoB Mo KOHKPETHbIM pa3pe3am, a TaKe B pe3ynbTaTe ulyvyeHnA MUHepanoe
NoA PacTPOBLIM 3NEKTPOHHBIM MUKPOCKONOM. HenpepbiBHOCTb MWUHEpanoru-
4eCKOW XaPaKTepUCTUKU annOTUIeHHLIX KOMNOHEHTOB NO BCeEMY pa3pe3y obec-
neyYeHa aHanM3aOM HEPacTBOPUMOro octatka kapboHaTHbIX NopoA. [nA yBA3KHK
A3HHbIX, NMOMYYEHHbIX Pa3NWYHBIMWA aHANMTUKAMKW KaK MO TeppureHHbIM OTNO-
KEHMAM, TaK M NO HepacTBOPUMMOMY OCTaTKy KapbBoHaTHLIX NOPOA, BHeapeHa
cornacoeBaHHan MeToAuKa aHanu3a u uHTepnpetaumn [Bunaunnr, 1965, 1976].

LPaBHUBAR UHMOPMATUBHOCTb YCPEAHEHHbIX AaHHBLIX NO FOPU3OHTEM WU CBU-
tam {puc. 1) cananuTuyecKumm AaHHbBIMU EANHWYHBIX Pa3pe3os, Cneayer oTMme-
TUTb YacTble u 3HauMTensHble konebanua nocnegHux. OHn obycnoBneHs! Hepea-
KO NOKanbHbiMW (aKTOPaMKU, OCNOXHAKLLMMU, 8 MHOT A3 AaXKe MACKUPYIOWUMK
obwMe TeHABHUMM W3MEHEHUMA MMHEDPANbHOro COCTaBa annoTUIreNMHOro Komno-
HeHTa. Ha obobuleHHow cxeme MUHepanbHoro cocTasa BGonee 4eTko BbIPMCOBLI-
BalOTCA OOWMIA XOA €ro 380MOUMK U KOPPENAUMA €€ C YHMBEPCanbHbIMK (haKTo-
PaMK¥ KNACTOreHe3a, XapakKTepu3ywWWMUCA 0AWHAKOBLIMK N Bnuikumm no-
Ka3aTeNnAMU ANA 3HAYMTENbHbIX PErMOHOB.

WHtepnpertaumMa umerowerocA (hakTUMYECKOro Marepuana no3sBonAeT Bbiae-
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Puc. 1. GRBONOUMA AMTONOTHHECKOrNO W MUHEPaNbLHO-
ro cocrasa 0Caf0YHLIX NOPOA BEHAA—ABBOHA I0XKHOTO
cxnoHa Bantwickoro wuta  [yopeanenHsie  A3RHLe
No ropyv3OHTaM W CBUTaM, HA3BAHKA KOTODLIX Ha pu-
CYHKE HE NOKa3aHpt)

Nurtanoruyecknit oGerag: ! — rnubst, 2 — anespo-
nnTel, 3 — necHanvrku, 4 — KapBonaTHsie nopoabl {un-
cTble) ; nerxkue muHepansi: 5§ — cnwasl, 6§ — rnavko-
HuT, 7 — noneBsie wnates, 8 — kBapy (06nomku xan-
uenoHa) ;: rNUHUCTBIE MUHepansi: 9 — kaonuuut, 710 —

wnnut, 17 — xnopwuT, 72 — CMEWEHHOCNOWHBLIA MOHT-
MODUANOHUT-URAKUT, 13 — CMELAEHHOCNORHBIW MOHT-
MODUNNOHWT-XNOPUT; TAMENble MuHepansi: T4 -— an-
NOTUreHHpIe NPo3paudsie, 15 — ayturexusie, 16 —
YepHBIE PYAHbIE;  TAXENbIE aNNoTUreHHble MpPO3pau-
Hbie muHepanel: 17 — HeycToRuvseie (amdwmbBonel,
NMPOKCEHB!, 3MMAoTel), 18 — cTaBponWT W AWCTeH,

19 — rpawar, 20 — anztat, 27 — pymwn, 22 — Typma-
nuH, 23 — UAPKOH, 24 — oCTanbHbIE MUHEPanbi

NATb Ha ApPeBHWUX nnat@opmax ceMb YHWBEP-
CanbHbIX (baKTODDiB M OBa 3NH30AMMECKKMX
thakTOpa Knacrorexesa.

B uucne yrutBepcansHeix $GakTopos Hamit
paccMaTpUMBAIOTCA TeOCTPYKTYPHOe NOAOKewHue
BGacceiHa ceaMMeHTauMu, neTporpacduA nutaio-
Wieit NPOBMHUWM, TeKTOHUYECKUA peXxum u
KNumMmaTuhyecKmne YCnoBMA KaxK B CeauMeHTa-
urnoHHOM BacceitHe, Tak 1t & npegenax sogocbop-
HOW nNNOWaan, FMAPOAMKaAMWKa Cpeasl 0can-
KOHaKonneHnn, rmapoxmmMuA GacceﬁHa v NocCT-
cegMMeHTaunoHHbie npoueccei. MNnaHeTapHbie W
KocMudeckne hakTopbl, Hanpumep KocMWuec-
KaA 1 3eMHaR PaguauMA v rPasuTauMA, MarHuT-
HOe none, paguauva conkua, atMocdepa 3emnu
[Ka3aHckwuit, 1981], Gonee vnu meHee oauHa-
KOBO BNUAKLUME HAa BCHO MNOBEPXHOCTb 3emnu,
B 4YMCNO PACCMaTPUBAEMbIX HaMW YHUBEPCalb
HeIX PAaKTOPOB He BKITFOYEHBI.

CoveTaHne nepeyncneHHbiX YHUBEpPCaNbHEIX
akTOpoB ABMNAETcA Bceraa o0A3aTenbHbIM
ycnoeueM KnactoreHe3a. Bo spemeHd pons
oOTAenNbHbIX CbaKTOpOB M3 3TOW COBOKYNHOCTH
MOXeT U3MEHATBCA, W BelAYWMM OKaeTcA
TO OAMH, TO APYTrOW M3 Hux. Mano Toro, uHoraa
{(vnv B HEKOTOPBIX MecTax) nepBOCTENeHHoE
3Ha4YyeHWe MOryT HDHOGDETaTb parke 3Nu3oaum-
yeckue @aKTopbl, K KOTOPbIM B YCNOBMAX
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ApeBHUX NNaTHOPM OTHECEHbI KOHCeAMMEHTAUMOHHAA BYNKAHWYeCKan AeATeNb-
HOCTb B MPUNEraloWmx PeruoHax M nynbCauMoOHHOE MNOCTynneHue Ha 3emnto
KoCMuYecKoro matepuana, MNpoABneHne Ux MOXeT BbITb MECTAMM OULYTUMGIM,
LaXe ONpeAeNAIWMM, HO 0BbIYHO 3HAYEHWE WX OCTAeTCA BCe Xe 3heMepHbIM.

BbiaeneHHbie aKTopbl MOXHO NOAPAa3AeNUTb NO BPEMEHW MX NPOABNEHWUA
OTHOCUTENLHO OCAaAKOHAKONNEHWA Ha A0-, KOH- W MNOCTCEAWMEHTAUWUOHHbIE, a
no XapakTepy AEMCTBMA — Ha AWHaMWM4YecKWe U ctaTuveckue, [ledcTBue BCex an-
HaMUYECKUX (HaKTOPOB, 33 UCK/MOYEHMEM TEKTOHMMECKUX ABHIKEHWH, XapakTe-
pU3yeTCA HanNpaBneHHOCTbID KNacToreHesa B CTOPOHY MNOBbIWEHUA 3PEnocTw
MWHepanbHbIX accouuauvin. Cratuuyeckue dakropesl NPOABNAKTCA WM IBOMOUWMO-
HUPYHOT OAHOBPEMEHHO C ANHAMUYECK MU NPOLECCAMM.

XOTA KaAbIN U3 3TWUX (haKTOPOB XapaKTepu3yeTcA MPUCYLLEd emMy accouna-
UMEN anNoTUreHHbIX MWUHEPANoB W MX TUNOMOPMHLIX Pa3HOBUAHOCTEW, BbIACHE-
HUE KOHKPETHOW PONW KawAoro W3 HasBaHHbIx aKTOPOB B KNAacToreHese MHoOr-
Aa 3aTpyaHuTensHo. O6BACHABTCA 3TO TEM, YTO K CXOAHbIM MWUHEpPanbHbIM acco-
UMAUMAM MOMyT NPUBECTH Npouecchl, 06ycnoBneHHsIE PasnUiHbIMU KOMBWHA-
WMAMUK nepeuncneHHbiX axkTopos. Kpome Toro, BnvAHWe pAa haKTOPOB TECHO
mexay coboi nepenneTtaetcA, To ycunueaa, To ocnabnAA onpeaeneHHbIW Npo-
uecc. Hanbonee CyuwleCTBEHHbIE CBA3W MeXay Ha3BaHHbIMWA YHWBEPCaNbHbIMM
haKTOpamu KnacToreHesa nokasaHsl Ha puc. 2.

MoA reoCcTPYKTYpPHBIM Nonoxenumem BaccerwHa ocap-
KOHaKONNEeHMWRA Mbl NOHUMAEM NPUHAANEKHOCTL BaccerHa K ToMy Wnu
WHOMY KPYNHOMY CTPYKTYpPHO-TEKTOHWYECKOMY PeruvoHy reocUHKNUHaNbHOMN
wnn nnatchopmMeHHon 06nacTu, KOTOPbLIM OTNMYAETCA YCTOWYNBLIM TEKTOHUYEC-
KM PEXWMMOM B TEYEHWUE ANWUTENLHOTO reonoruyYeckoro Bpemeu, [pumepom
TaKWUX PeruoHOB Ha nNnatdopmax CNy»KaT CKAOH WMTa, CMHEKNM3a, asnakored
W T.4. ATOT (haKTOp ABNABTCA CTaTUYECKWM, naccuBHeIM. OH BbipaXkaeTcn 4epes
TeKTOHWYECKUE ABNEHUA, KOTOPbIE NPeALLecTBOBaNW NPOLECCaM KNacToreHesa v
npeaonpeaenaAny pacnpeaenesne obnacren CHoCa U 0CaAKOHAKOMNNEHWA.

PaccmaTpuBaeMelid PETMOH — HOXHbIA CKNIOH BanTWIACKOro WWTa — NpeaCcTas-
nAeT cobon NpuNerawwyd K Wity obnacte BEHACKOTO M pPaHHe-cpeaHenaneo-
30MCKOrQ 0CaAKOHaKOMNNEHUA C Manon rnybuHoW 3aneraHyWA NOpoA KpPWCTanmm-
yeckoro dyHaamenTa. [locnefHWin NOrpy)aeTcA B HOHKHOM HanpasneHun ot
100 ao 500—700 m. Bsuay 6nvM3ocTy K 0BnacTAM CHOCa U YCTOWYABOCTM LLEP-
HUPHOW NUHUA MeXAy peruoHamu npeobnafarowero TeKTOHKUYECKOro NOAHATUA
W NOMPY)KEHWA Ha CKMAOHE WWTa BMAMAHWE PAa3NMYHbIX KOHCEAUMEHTAUMOHHLIX
haKTOPOB KNacToreHe3a u uaMeHeHuWe X ponv NPoABNAETCA NO CPaBHEHUK C
UEHTPaNbHbLIMKM pPErmoHaMmn nnatopMbl ¥ CuHeknu3amu Gonee yeTko. 34echb
MOXHO MpocneanTb XapakTep KNacToreHe3a No NaneocKNoHy, HauvHam ¢ npu-
6pexHbIX U A0 rnyboKoBOAHLIX dauni. Kpome Toro, MoXHO M3y4nuTb XapakTep
YHacnefoBaHHOCTM OBNOMOYHLIX MUHepanoB Ga3anbHbiX OCAACYHBIX NOPOA OT
HENOCPeACTBEHHO MOACTUNAKWMX KOP BbIBETPUBAHWA MarmMaTuyeckux u MeTa-
MopU4YecKMX NOPOA NPoTepo3oA 1 apxeA [Kowxca, Bunandr, 1982] .

Beuay ceBoero NPUNOAHATOrO MONOXKEHWA BanTUACKWUWA WUT CAYXUN Kak
ONA ero KXKHOrQ CKNOHa, Tak u AnA bonee oTaaneHHbiX pavoHoe BoctouHo-
Eesponenckon nnathopmbl B TEYEHWE BCEIO HEOreRA OCHOBHbIM, 8 MHOrAa ¥ eauH-
CTBEHHBIM UCTOMHMKOM TeppureHHoro martepuwana [OxHosa, Mpoccreiim, 1973].
MecTHble KOpeHHbIE KpUCTannuueckue NopoAsbl GbiNv B OCHOBHOM MNepeKpbIThi
0OCaflOMHLIMUK NOPOA3MW W HAYMHAR C BEHAA WNW paHHero kKembBpuA nepectanm
CYLWECTBOBATE KaK NOCTaBWMKW TEPPUIeHHOro MmaTtepuana. Mick nioveHuem Beinu
NULWLb HEMHOrWEe BLICTYMNbl KPUCTAannUyeckoro dyHaameHTa, Hanpumep Mapku-
PYHOLWMIA H0XKHYIO rpaHuly CKNoHa wmTa Banmuepo-TToKHOBCKUIA Ban v yCTaHOB-
neHHaA HeaaBHO Ha o-se XuiyMmaa acTpobnema Kapana. NpoaykTel AeHyaauuu

nocnegHnx Aanyv owyTumMylo npuMecs K MpruBHECEHHOMY CO wWTa 6onee 3peno-
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FEOCTPYKTYPHOE TMOJIOXEHHE
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P wc. 2. YHusepcansHble akTOpPei KNACTOMEHE3a HA APeBHUX NnaThopmax

MYy TEPPUreHHOMY MaTepuany COOTBETCTBEHHO [0 paHHero Kembpua u cpeaHero
OpPAOBMKA C Pagvycom Opeona PacCeAHWA A0 HECKOMNbKWX ABCATKOB KWNOMET-
POB. VIHAMKATOPHLIMK MWHepanamin 3TUX MECTHbIX WCTOYHWKOB CHOCA Cry»ar
rpaHart, anatuT U ManoycTon4YMBbIe MUHEPans!.

KpucTtannuyeckue nopoAbl BanTUACKOro WWTa NPeACTaBNEHbl B COBPEMEH-
HOM 3PO3MOHHOM Cpe3e PasnU4HbIMU MeTamMopduieckMMu nopogammu ameubo-
nUTOBOW U ampubon-2NnaoTosov haunii, a MECTAMW — U KPYMNHbIMU MaccvsBamu
panakusn n rpadutoe. OcHoBHbIE NOPOAbI PECcMPOCTPaHeHbl OrpaHuy4eHHO.
Mopoakl chyHAaMeHTa Ha KOKHOM CKNOHe WKTa, rae oHu norpebexbl noa ocanou-
Hblé NMOPOAbl BEHAA WM HWKHEro naneo3oA, nNpeacTasneHbl MeHee rny6Gokum
3PO3MOHHBIM cpe3oM. MoxHo npeanonaraTth, 4To NPMMEPHO TaKaA e KapTuHa
rocno/jcTEOBana B BeHae W naneo3oe Ha wwmTe. Mo mepe yrnybneHua apo3noHHo-
ro cpe3a B MaTepUHCKWX Nopojax yBenWuyMBanoch cOAep)aHue MuHepanos 6o-
nee BbICOKMX (haunn MeTamopdu3mMa — anbMaHaMHa, CTaBPONWUTa, AUCTEHE, CUN-
NMUM3HWUTa W Ap. HO M3-33 UX ManoW YCTOMYMBOCTM B NPOUECCAX KaK runepreHe-
3a, TaK 1 KaTareHesa 3TW MUHepansl B APEBHWMX OTNOXXEHWAX BCTPEYArOTCA pPea-
K0. Tem 6onee NOpPasvTeNnbHO NOABMEHWE MX Ha (hoHe 3Penol MKHepanbHOW ac-
COUMAUMM MYMUAHOTO NMTOreHe3a B NEcYaHMKax cpeaHero AesoHa (cm. puc. 1).
3107 (haxkT, ABHO NOAYEPKMUBAIOLIMWA 3HAYEHME COCTaBa MATEPUHCKMX NOPOA NK-
Talwen NPOBUHUMW, YKa3biBAeT B TO »KE BPEMA Ha NOCTYMAaTeNbHY0 3BONHLNIOD
MWHEPANbHBIX acCOUMaLMK B TEYEHWE Freonoruyeckoro spemedn. CnenosarensHo,
neTporpaduvwAa obnacTu CHOCa, WIMBHAKOWAACA NPU NOCTORHHO
yrny6nAKuEMCA 3DO3MOHHOM Cpe3e, OKaXeTCA OAHUM W3 onpeflenArWmUX hak-
TOPOB 3BOMKUMN MUHEPANBHOMO COCTaga Ha ApeBHWMX nNnaTdopmax. Ho kak dax-
TOp KnacrtoreHe3a oHa 34eck (B OTNWYME OT OCAAKOHAKOMIEHWA B COBPEMEHHbIX
Mopckux Baccenrax [Bacunses, 1981]) oBbi4HO cMnbHO NOAABNEHAE AMHAMUYEC-
KUMK (hakTopamu, NPUBOAALIMMK K BO3PACTaHWUIO 3PENoCTU MUHepansHOro coc-
Taga nopog. Tonsko B BnaronpuATHOM COYETAHMM C TEKTOHWMKOW, 3 UMEHHO
C MHTEHCUBHLIMW BOCXOARLMMMK ABMIKEHWAMWU U MHAYUWPOBAHHOW nocneaHWMu
3pO3vend ManoBbIBETPENbIX MOPOA KpWcTannnyeckoro dyHaameHTa, 3toT dax-
TOp NPMOBPeTaeT IHAYUTENbHYIO PONb. VIHAMKATOPHBLIMK MUHepanamu AnA coc-
TaBa MaTepUHCKUX NOPOA 06nacTu CHOCA CNYXXaT B NEPBYHD QYepens MWHepansl
Manow ¥ cpeaHen YCTONYUBOCTH.

BnvAHve (hakK TOoOpPa TeKTOHMWKW Ha MAHEPaNbHLIA COCTaB OCaloY-
HbIX OTNOMEHWA AOMKHO OTpakaTbCA B KonebGaHWAX ero Ha poHe Tpex TeKTOoHM-
YECKMX UMKNOB. TEOPETUYECKM OXWUAAEMOr0 YeTKOrO NOBbLIWEHWA. COAepPXaHUA
NONEBbLIX WNATOB W ManoOYCTOWYMBLIX TAMENbLIX anNOTUTEeHHbLIX MWHEepanos B
Havane ¥ B KOHUE UMKNOB W yBbIBaHWA WX PONKU 33 CYET POCTa YCTOWYUBLIX MU-
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HEepanoB B CepeAuHe UMKNOB, Kak BbiNo yKazaHo ANA 3BOMOUMM NecyaHbix no-
poa Heorea Bcen nnatgopmel [PoHoB v ap., 1963], 3aeck Mbl He oBHapyxuBa-
eM (cMm. puc. 1). OBBACHARTCA 3TO, NO-BMAMMOMY, Pa3NUUHLIMN MPUYMHAMM.
Bo-nepebix, Ha cpeaHEM MUHEPAaNbHOM COCTaBe ABHO OTPAaXAKTCA FOCNOACT-
BYIOLWME NMTONOTMYECKME TUNBLI, CMEHAKWMECA NO TEONOrUY4EeCKOMY paspesy.
Kpome Toro, B paMmKax TEKTOHWMYECKOrO LUWMKNAa MOTNM UMETb MECTO OTKNOHe-
HUA OT NMPUHATOW CxeMbl KoneBGaTenbHbiX ABWMKEHWA, KOTOPbie BbiNv Bbi3BaHbI
HanoXeHMeM Ha HUX MK KonebaHW BTOPOro NOpPAAKAE, UK e anddepeHumpo-
BaHHbIX DNOKOBLIX ABMXEHWK HA wmTe, Ho camoe rNasHoe T0, 4TO BAMAHWE TEK -
TOHWKW Ha KnacToreHe3 OBbIYHO YCTynaeT Ha APeBHMX nnatopmax Beaytliee
MECTO KNUMaTU4eCKUM YCNOBUAM, B H4aCTHOCTM FYMUAHOMY TWUNY NWTOreHesa,
M CHMNbHO MacKWpYeTCA NocneaHumMm,

Knumartuvuyeckun ¢(akKTOp KNactoreHesa AencTayeT B BUAR XUMK-
HECKOr0 BbIBETPUBAHWA NOPOA M MMEET MAaKCUManbHYH MHTEHCUMBHOCTE NDWU ry-
MUAHOM Tune nutoreHe3da. O rnageHcTBYOULEA PONW KNUMATUYECKOro haKTo-
pa CBMAETENbLCTBYHT MHTEPBaNbl TEPPUIeHHbIX NOPOA MOHOMMWHEPanbHO-KBap-
UeBOro COCTABA C UMPKOH-TYPMAanNuH-pyTUNOBOW accounalmen annoTUreHHbix TA-
wenblX MuHepanos. Cpean rMUHUCTbIX MUHEPANoB BMAHOE MECTO 3aHMMaeT Kao-
NMMHUT. TakoW 3penbii MUHEPanbHbIA COCTAaB 0CaAOYHbLIX NCPOA He MOXET cny-
WUTE MHAMKATOPOM obnactel cHoca.

MNpoBeaeHHbIE HAMW aHanW3bl MUHEPANoB KOP BbIBETPUBAHWA NOPOA KpUCTan-
NMYecKoro hyHAaMeHTa Ha KXKHOM CKNoHe BanTMUCKOro wuTa NnpuBenn K Bbi-
80AY O BNM3KMX acCOUMAUMAX anNOTUreHHbIX NPO3PaYHbIX TAXENbIX MWHEPanos,
0BHapyXeHHbIX B BbIBETPENOW (B BbICOKOW CTefeHW) Kope NOpofa PasnuyuHoro
netporpadmyeckoro cocraea [Kowca, Buiramnr, 1982]. MNnybokoe xumuyeckoe
BbIBETPUBAHWUE B MYMUAHbIX YCMOBUAX NPUBOAMT K YHWYTOMEHUIO BCEX Mano- u
CPefHeYCTONYMBLIX MWUHEPANoOB, U B KOPe COXPAHABTCA B BUAE PENMKTOB NULLbL
acCOUMAUMA CaMblX YCTOWYMBBLIX MUHepanoB. B ycnoBuAX WMPOKOro pacnpo-
CTPaHeHUA MHUIMaTWU3UPOBAHHBLIX U TPAHUTU3WPOBAHHLIX MOPOA B MeTamopdu-
YeCKMX KOMMNMNEKCax NPOTEPO30A PeCYpPChl KBapua B KOPax BbIBETPUBAHWA BCer-
A3 [OCTaTOMHbI ANA (DOPMWPOBAHWA MOHOMWHEPaNbHbIX KBapueBbIX NECKOB.
Bcerpa BCTpevawWancA B 3penod MUHEepPanbHOW accouMauvMu HesHauuTenbHan
NPMMECb Mano- UNnM CPeaHeyCTOMYMBLIX MUHEPaANOB CBU/ETENLCTBYET 0 Mobunn-
33UMWM KN3CTOreHHOro Matepuana Ha 0BWWPHOW TeppUTOPYA 1 NepemMelLBaHnA
06NOMOMHOIO MaTepuana U3 pa3NniHbIX KOP BbIBETPUBAHMA.

B ycnoBwAx ApeBHWX NNaToOpM LWWUPOKO PacrpocTpaHeHo W NOBTOPHOE
nepeoTNOXeHWe YKe 0Tnaraslieroca TeppureHHoro matepuana. O6 atom cBuae-
TENnbCTBYKT He TONbKO NEPUOoAbl NOTPYXEeHWA 3HauMTensHon YacTn banTtuickoro
WMTa M HAKONNEHWA TaM TePPUreHHbiX OTNOMEeHWW, No3AHee NOABEPraBWUXCA
3po3vu [Buniaunr u ap., 1982] . MHorokpaTHO NepembIBanich 0CaaoUHbIe TONWWK
W Ha BPEMEHHO NPWMOAHATLIX TEKTOHWYECKUX BNokax Ha camow nnatdgopme.
NHAWKATOPHbLIM NPU3HAKOM MHOTOKPaTHO MEPEOTNOMEHHLIX TEPPUIreHHbIX NOo-
poa B YCNOBMAX NYMWAHOIrO NATOMEHE3a CNYXUT NOBbILEHHOE COAEPKaHUe Typ-
ManuHa U NEMKOKCeHa B Fpynre TAMeNbIX annoTUreHHbIX MUHEPanoB.

MaKCUMYyMbl COABP)KaHUA TYPManwWHa YCTaHOBNEHblI B CpeAHexKeMOpUUCKMx
aneBpoONMTax W CPeaHefeBOHCKUX MECYaHWKax, OTNUYAIOLWMXCA U MAKCUMYMOM
conepaHuA Keapua. [lpyM 3ToM napagoKcanbHO, YTO Ha3BaHHble WHTePBans! C
Harnbonee 3penbiM MWHEPanbHbIM COCTABOM BbIAENAKITCA OTHOCUTENBHO NOHU-
MKEHHBLIM COAEpPXaHWeM UMpKoHa. Takwue hakTel 3acTaBnAKT AymaThk, 4to Hnaro-
NPUATHbIE YCNOBWUA KOHUEHTPAUUKU TypmManunHa, BCTPE4atoweroCA B MaTeEPUHCKUX
nopoaax BanTWMCKOro wWMTa B KONWYECTBE, BO MHOTO P33 MEHbLIEM, YeM UUp-
KOH, CO303nvcb BCNEACTBME MHOMOKPATHOTO NEpembIBa, WWMPOKO pacnpocTpa-
HEHHOMO B TYMUAHbLIX YCNOBUAX NECYIHO-aNEBPUTOBLIX OTNOXKEHUA.

B ycnoBWMAX XMMWYECKOro BbLIBETPUBAHWA W NOBTOPHOW OcCafovHon audde-
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peHuMauMn TypmanuH oka3biBaeTcA Gonee ycToiuuMebiM, Yem uupkoH. Mocnea-
HUW 4acTo oBHapy)uBaeT cnedbl METaMUKTM3AUMW WU KOPPO3WK. TaKon BbIBOA
XOPOLWO COfNacyerca U C pe3ynbTataMu MopdoCcTpyKTYPHOro UCCNeAoBaHUA 3e-
peH 3TUX MUHEPanos NOA PacTPOBbLIM 3NEKTPOHHBIM MUKPOCKOMNOM.

Ff'MaApoAMHAMUKAE Cpeabl 0CAAKOHAKONNEHMWA KaK YHU-
BepcanbHLll aKTOP KNacToreHesa TeCcHO CBA33HA C PaCCMOTPEHHLIMW BblWwe
TEKTOHMKOU U KNMMATOM 4 ABNABTCR B 3HAYMTeNsLHOW Mepe UX Npov3soaHon. Ee
BNUAHWE YeTKO 0BHapyXMBaeTCA NPU CPAaBHEHWW KOHKPETHbIX Pa3pe3oB OTNOXeE-
HWIA, OTHOCAWMUXCA K Pa3nnyiHbIM caunAm. Mo ycpeaHeHHbIM QaHHBIM MWHEPanb-
HOrO COCTasa ee PONb MOXKHO YNOBWUTE B KOPPENAUWMW MUHEpPansHOro CoCTaea
C NUTONOTMYECKUMMU TUMAMW NOPOA.

PaymnancHas NPUYPOHEHHOCTb OBNOMOUHbIX, 8 YaCTUHHO WU MAMHUCTbIX MKHE-
PanoB K TEPPUIeHHbIM OTNOXEHWAM, 00BACHAEMAA TMAPABNMYECKOW KPyN-
HOCTbH 3epeH, obuiensBecTHa. MeHee v3y4eHbl 3aKOHOMEPHOCTW pacrpeaeneHmA
06NOMOYHBIX MUHEPanoB KapAoHaTHBIX NOPOA.

B KapboHaTHbIX NOPOAAX OPAOBMKA W CUNYPA HA HOXKHOM CKNOHE DanTUACKO-
ro wuTa uccnefloBaHUARMM UX HEPacTBOPUMOr 0 OCTATKa YCTAHOBMEHO 3aKOHO-
MEPHOE BO3PACTAHWE COAEPKAHWA MEHes YCTOWYMBbLIX MWUHEPaNOB — MONeBbiX
wnaToB, rpaHaTos, aMmcrbonos, NMPOKCEHOB, a TaKe CAA U KopyMaa — B CTO-
poHy BGonee rnyboxux vactein HaccenHa. OBBLACHARTCA 3TO 4aCTUMHO MEXaHWYeC-
kon anddepeHunaumen obNOMOUYHOro MaTepuana ¥ CKNOHHOCTLIO PANA HeYCTOW-
YMBLIX MWMHEPANOB KOHUEHTPMPOBATLCR B MENKOaNeBpUTOBOMA WM NENUTOBOW
pakumAx. Ho, NO-BMAMMOMY, HAAO Y4UTLIBATE W TO 0DCTOATENECTRO, NOANERK -
Hytoe A.M.Jlucuusineim [1977], uTo rnasHan YacThs TeppUreHHOro MaTepwana
B COBPEMEHHbIX OKeaHax rnybe CNOA NOBEPXHOCTHOW LWMPKYNAUMK NepemMeLLa-
eTCA 4acTo B o6paTHOM HanpaeneHuun. Kpome Toro, Kak nokanbHbiK hakTop,
CBA3AHHLIN C TMAPOAUHAMUKOW, HENbL3A YNYCKATL U3 BUAY W TypByneHTHbIe Npy-
LOHHbIE TEYEHWA W NOTOKW. K HUM NPUypoUYeHbl NOBbILEHHbIE COABPKAHMA KaK
ManoyCTOWYMBLIX, TAK U DEAKUX aKUECCOPHbLIX MUHEPANoB.

F'MapoxumuA HaccewHa Kak NOCTOAHHO ASACTBYOWMK thakTop
KNAcToreHe3a MoxeT oKaszate Hanbonee CywWecTBeHHOE BNUAHME HA aCCOUMAUMIO
rAMHAUCTLIX MUHepanos. B 3aBncumocTty o1 hM3UKO-XMMUHECKUX YCNOBUIA CPedbl
W K3HaYanLHOro COCTAB3 NOCTYNaBlUUE B BOAHLIW BAcCeWH MMUHUCTbIE MUHERaNbI
MOrYT B TOW WNW HOW MEpPe NOABEPraTbCA TpaHchopmaurun. MMAPOXUMUYECKHUM
thakTopom obycnoBneHc W obpa3osaHue 3epeH rNayKoHWTa, KOTOPkIK, ByayHw
ayTUreHHbIM MWHEPANOM NO FeHe3uncy, Yaule, Yem Ninbon Apyron U3 ayTUreHHslx,
NOABEPraeTcA B AansHerLiemM NOBTOPHbLIM MEPenTNOXKEHWAM B Te4YeHue MHOTKUX
UWKMNOB OCaaKOHaKONNEHWA BMECTE C TUMNUYHLIMA TePPUrEHHBIMW KOMMNOHEH-
Tamu.

Ponb nocTCceauMMeHTAaUUMOHHB X NPpOYECCOB Kak dgaxkTopa
KnactoreHe3a KoppenupyeTtcA Npexkae BCero ¢ rnyBuHOoM Norpy»KeHuA ocanod-
Heix nopod. B nnardopmeHHbix 06NacTAX 3Ta KOPPENAUMA BbIPAXKEHA OTHOCM-
TensHo ¢nabo, U Ha paccMmaTpuBaeMomM HaMKU CKNOHe wwuTa, rae rnybuHa norpy-
MEHUA CaMbiX APEBHUX OC3AA0YHLIX MOPOL He MpeBbiwaeT 1 KM, 3HaYeHUE 3TUXx
NPOLECCOB A0BONLHO CKPOMHOE. Ho 0 HEKOTOPOM NOHWXEHWW HOHOBOrro coaep-
WAHWA MEHEe YCTOWHYMBBIX K XMMWUYECKUM areHTam MWHepanos NPUXoAMTCR BCe
e roBopuTh. BHYTpUCNOWHOE pacTBOpPeHWE MWUHEPANOB HEPEAKO MMEeT Cenex:
TUBHLIA XapaKTep ¥ NpuypoYeHo K Haubonee nopucTbiM cnoAm [Tamme, 1265] .
Mo>kHO Takke NPeanonaratsk, 4T0 OTHOCMTENLHO Donbluee coaepaHue anaTtura,
rpaHarTa, a Tak>Ke ManoyCToM4YMBbIX MUHEPANoBe B KapboHaTHbIX WM TAUHUCTbIX
MPOCNOAX MO CPABHEHNID C BMELLAWMMK MX NecHaHnKamn oBHLACHARTCA pasnuy-
HOM .3a6POHUPOBAHHOCTLIO 3TUX MWHEPANOB NPOTUB KOPPOAMPYHLWWX NOPOBbLIX
pPacTBOPOB.

B obuiem aencTBUE NOCTCEANMEHTAUMOHHBLIX MPOLECCOB NO TEHAEHUWK NPOTW-
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BONONOXHO ODLLEN HaNPaBNeHHOCTH 3BONIOUUMA MUHEPANbLHOTO cocTasa. B npuH-
yuMne Hanbonee CUNbHO AOMKHbLI BblTh NOABEPTHYThI €r0 BMUAHWK CaMblie NOTPY
KEHHbIE APEBHME OTNOXeHWA. [103TOMY OHO HEeCKOMbKO HWBENUPYET 4eTKOCTb
obuien TeHOEHUMM NOBbLILLEHWA 3PEN0CT KNAacTOr eHHOr 0 KOMNOHEHTE B CTOPOHY
Hbonee Monoasix obpazoBaHui.

M3 3nM30anyYecKuMx (aKTOPOB KNacToreHesa Hanbonee cyuiecTBeHroe BNWA-
HWe Ha thOpMMPOBaHWE MWHEPanLHOr 0 COCTaBa MCCNEAOBAHHOTO HaAMK Meonorv-
YeCKOro Pa3pe3a 0Ka3ana BYNKAaHWYEeCKAaR OAeATEeNbHOCTL, B
YACTHOCTW B CEPEAMHE KAanegoHCKOro uuvkna. [MpoxknacTuyeckui marepuan 3710-
ro BpeMeHW NpeacTaBneH B KapboHaTHeIX NOPOAaX OPAOBUKE U cunypa MeTaben-
TOHWUTOBbLIMK NPOCNOAMK MOLWHOCTLIO A0 10 CM, @ TaKKE PACCEAHHbLIMA 3EDHAMM,
06Hapy»eHHbIMKU B HEPAaCTBOPMMOM OCTaTKe 3TUX NOPOA.

B xavecTBe MHAMKATOPHbLIX MWHEPANOB ByNKAHWYECKOTO KNacToreHesa cne-
AlyeT HasBaTb XanueaAoH, OCKONbYaThie 38pPHA KBApUa, NPO3PaiYHblid CAHUAWH, LLEeC-
TUrpaHHbIE NTUCTOYKU TEMHO-KOPUYHEBOrO BUOTUTE, MAMOMODPHBIE KPUCTaNK-
KW UWMPKOHA M anaTuTa, WHOTAa M OCTPOYronkHble 3epHa rpaHata. Cpeawn rnmHvc-
TelX MWHEPANOB Ha COOTBETCTBYKIWMX YPOBHAX XapakTepHbl CMELaHHOCNOoW-
HbIE — TMNa MOHTMOPUNNOHUTA-UNNUTA.

BnuAanue BynkaHuamMa GanKkanbCKOro uMKna Ha KNacTOreHe3 B paccMaTpuBa-
eMOM pa3pe3e HBbIN0O NOAABNEHO WHTEHCMBHLIM HAKOMNNEHWEM TEPPUIrEHHOr O Ma-
Tepuana B HaccernHe CeanMeHTaumnK,

MeHee OLLYyTUMOE BNWAHWE HA KNAcTOreHe3 OKasan K OCMOTeHHGBI W
MaTtepuan, NnocTynneHre KOTOPOro Ha 3eMn B KonuyecTee Bbilwe POHORO-
ro HOCWMT, KakK MOXHO Npeancnarate, NynbCaUMOHHO-UWKNUYECKMKM XapakKTep.
06 3TOM roBOPHUT NPUYPOYEHHOCTb MOBbLIWEHHbBIX KOMWYECTB KOCMUYECKOW Mbl-
v (oo 1—5% or ponNu TAXKENbIX anNOTUNeHHbIX MUHEPANoB| K onpefeneHHbIM
WHTEpBanam reonorun4yecKoro BpemeHu. 3T0T (heHOMeH, ODHapy»XeHHbIW B pe-
3yNbTaTe CUCTEMAaTW4eCKOro aHanv3a HepacTBOPWMMOro ocTaTka kapboHaTHbIX
nopoa 8 Mpubantuke [Bunaunr, 1981], 3acnykuBaeT B AanbHENWEM NPUCTanb-
HOT0 BHUMAHWA B UENAX YTOYHEHMA ero MaclwTabHOCTU U NEPUOANYHOCTH.

PesromMupyAa, cneayer OTMETMTb, 4TO KNAcTOreHe3 =ak NPouecc ABNAETCA
PyHKUMEN MHOTMX NEPeMeHHbIX, 3HaYeHWe KOTOPbIX W3MEHAETCA B NPOCTPaH-
cTBe W BO BpemMeHW. Hanbonee BaXHbIMWU U3 YHUBEPCANbHLIX JaKTOPOB KNacTo-
reHe3a B YCNOBWMAX APEBHWX NNathopm ABNAKTCA KNUMaTU4YECKME YCNOUBWA.
Ho uHorga nepsocTeneHHoe 3HaveHne NPYoOOPETaT TEKTOHUKA U NPOABNAKILLAA-
cA 6naronapa ew netporpaduvA obnactM cHoca. OBwen xapakTepHoW YepTon
KnacToreHesa ABNAETCA cyulecTBeHHanA nepepaborka u obeaHeHue accouwauum
MWHEPANOB MaTepuHCKWX nopod obnacty cHoca. lNpoucxoanT 3To BHavane Ha
"NPUPOAHLIX MenbHUUAxX'' BbIBETPUBAHMA, NOTOM — Ha 'COPTUPOBOYHLIX CTaH-
unAx'’ MexaHudeckon pupdepeHunaumm, a 3ateM — Ha 'KOHTponbHo-BbiBpako-
BOYHLIX NYHKTax'' AwWa- v KatareHesa.

B3aumopencTBrue BCEX MOCTOAHHO AEWCTBYHOWMX, @ TaKKe 3NU30AMNMECKUX
thakTOPOB OTPaeHO B KOHEYHOW MUHEPansHONW accouunaumm.

N3meH4nBaR ponb Tex WNW APYrux DaKTOPOB 4YeTKO COTrNacyeTcA C WMKIKY-
HOCTbIO MMWHEpanbHbIX accounauui no reonorMyecKomy paspesy, a uMKANY-
HOCTL — OAMH M3 XapaKTepHblX NPWM3HAKOB 3BOMIOLWMM KNacToreHesa. Bonbwan
4acTb AMHAMM4YecKWX (aKkTOPOB HanpaBneHa Ha POCT 3PeNOCTU MWHEPanbHOro
coctapa. JToA TEHABHUWW NOCTYNaTeNnsHoro pPa3BuTWA COABMCTBYET W MNMOCTENEeH-
HOEe yBenWuYeHWe nnowaavm BoaocbopHbIX PaloHOB, NEPEeKPhLIThiX BHOBL 3pOAMPY-
eMbIMW 0CafA04HbIMK Nopoaamu. Cama 3BONOUMA OCAA04HBIX NOPOA — 3TO NPex-
A€ BCEro OTParkeHne UCTOPUKM COOTHOLWEHWA Pa3nuyHbiX PakTOPOB KNacToreHesa
B TeYeHWEe FeonorMYecKor o BPeEMeHu.

«
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3BONKWUNA ACCOUMALWKA TEPPUTEHHbLIX MWUHEPANOB
C PA3BUTUEM OCAAOYHOIO NPOLLECCA

Bonpockl hopMUpPOBaHWMA U 3IBOMIOUMK KOMMNEKCOB TEPPUrEHHbLIX MWHepa-
noe paccmartpusanvce B paborax A.B.PoHosa ¢ coasTopamu [1963], A.l.Koc-
cosckon [1962], ®.Ox.Mertuaxona [1981] u ap.

HacToAwanA cTaThA NOCBALLEHA U3YYEHUIO IBOMIOLMM MUHEPaNbHbIX KOMMNEK-
COB B MPOCTPAHCTBE U BO BPEMEHW C Pa3BUTWMEM OCaf04YHOr 0 NPOLECcca Ha npume-
pe ocapou4Horo 4exna BocrouHo-EBponeickon nnatdopmMel M npunerarowmx ob-
nacvein. B TeueHue ¢aHepO30R MUHEPaNbHbIA COCTAB OCaAOYHOr0 4Yexna wcnbiTan
3HaYuTenbHbie W3MeHeHWA, 0BycnoBNeHHble BAMAHWEM pAa3NUYHbIX (DaKTOPOB.
Y1066l YTOYHWTL PONb KAXKAOro UX 3TUX thakTopos, bb1No NPOBEAEHO TEPPUTeH-
HO-MWHEPaNoruieckoe pPanoHWPOBaHWE W KapTWPOBaHWE pacnpocTpaHeHWA oc-
HOBHbIX aKUECCOPHbLIX MWHEPanos U NOCTPOeHbI rpachMKu U3MEHEHWUA MX COAep-
XaHuia no 49 crpaturpaduyeckMMm ypoBHAM 0T KembBpuA ao anwepoHa. [lMo-
CTPOEHWA NPOBOAMNMCL Ha OCHOBe Bonbworo dakTu4ecKoro matepuana, BKnto-
varoutero 6onee 110 ThiCc. MUHEPANOTrUYECKU X aHANWU3OB.

TeppureHHo-MUHepanorM4ecKoe KapTupoBaHwe, nposegerHHoe B.A.[poccren-
MOM MpW y4acTuu aBTopa, NoKa3sano, YTO BaXHbIM (HAKTOPOM (DOPMUPOBaHWA
MWHEpanbHbIX acCcouWauum ABNAETCA HANUYME NMUTAHOWMX NMPOBUHUMK, KaXaow
W3 KOTOPbIX CBOWCTBEHHLI OMpEAeneHHble MUHepanbHbie acCouMauuM B 3aBucu-
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Pwc, 1. PacnpegengHue UuMpKOMa B wMBETCKKUX O0TnOxeHUAX Wxuwma-MNeyopckon BNaauHe!

Cpennee copepwanne {8 %): 7 — >20; 2 — 156-20; 3 — 10-15; 4 — < 10; 5 — Ge-
perosan NUHWA; 6 — rpaHuua redcMNKnuHanuW; 7 — Toyka B3ATMA Npobbl M coaepmaHune
unprona (s %) 8 npobe

MOCTW OT COCTaBa CnarawuwMx ee nopoA. Tak, muHepans!i mMetamopduyeckKon
rpynnei fﬂHCTeH, CTaBponuT, CMHHMMBHHT} XapaKTepHb! ANA NPOAYKTOB Pa3Mbi-
ga BanTMMCKOro wwMTa, Cpean NOPoA KOTOPOTO WHPOKO PaslBuTel APeBHWE Me-
Tamopchmyeckue Tonww. Ypan noctasnrn 8 6accerHs! CEAMMEHTAUMW accouna-
unu, oBoratweHHbIe HeyCTONYMBLIMM Pa3HOCTAMK (NUpoKceHsbl, amdubonsl, Mu-
HEpanb! rpynnsl 3HMJ‘J.CITE) , @ TadKXE XapPaKTepPHbiM ANA OCHOBHbLIX U YNbTpaocC-
—
Puec. 2. M3meHeHne MakCMManbHbix COABPMEHUMA TEPPUTEHHBIX MUHEPanoe B nNoponax
¢anepo3on BocTtoyHo-EBponedckod NnnaTthopmsi
7 — kembpuit; 2 — opposuk; 3 —cunyp; 4 — HukHuM aesoH; 5 — sudens; 6 — xn-
ger; 7 — dpan; 8 — hamen; 9 — Typue; 10 — eu3se; 11 — Bawxupckun Apyc; 72 — Be-
pevckuin Apyc; 13 — MOCKOBCKUA Apyc + BepxHWM KapGoH: T4 — cakmapckui Apyc;
15 — aptuHckun Apyc + KyHryp; 16 — yduMCKURA + KasaHCKWA Apycei: 17 — TaTapckui
Apyc; 18 — tpuac; 19 — HuwHAR wpa; 20 — cpeanAn wpa; 271 — kennosen; 22 — oKc-
dopa + kumepunx; 23 — TnToH; 24 — sanavxuH; 25 — rovepus: 26 — Gappem: 27 —
anr; 28 — ane8; 29 — cenamaH; IO — TypoH + KOHbAK; 31 — canTon; 32 — xamnas;
33 — maacTpuxt; 34 — patckin Apyc; 35 — HUKHUKA naneoueH; 36 — pepxHuW Naneo-
ueH; 37 — HuKHWA + cpeaHui 30ueH; 38 — eepxHUN 30UeH; 39 — HUKHWM ONUIOUEeH;
40 — cpenHun + BEpXHUA OnuroueH; 471 — HUXKHUA pmuoueH; 42 — YOKpPaKCKWW TOpU-
JOMT; 43 — KaparaHckuin ropw3oHT; 44 — capmatckui Apyc; 45 — MeoTUYecKun ApPYC;
46 — nont; 47 — cpearwid nnwoueH; 48 — axvarein; 49 — anwepoH. Ha kaxaom rpaduke
VKa3aM NPOUEHT Pa3pe30B, 8 KOTOPLIX BCTPEYEHBI MAKCMMANBHLIE IHAYEHURA MUHEDAN
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HOBHbIX M3BEPXEHHbIX Nopoa MuHepanom — Bypon wnuHensro. AnA TumaHcko-
ro KPAMA XapaKTepHbIMW ABNAIOTCA TWUTaHCOAEPXaliMe MUHEpansl, ocobeHHo
NENKOKCEH, MCTOMHMKOM KOTOPbIX ObiNK OC3A0YHO-METAMOPPHUUYECKME KOMN-
NEKChbI NEPBUYHO-TNUHWCTLIX CNanues, 06oraueHHbIX TUTAHOM.

Hanbonee xapakTepHble accouMauvyv, OTYETAUBO COOTBETCTBYHLLME COCTABY
NOPOA MCTOMHUKOB CHOCA, NPWYypOYeHb! 00bINHO K BeperoBsIM NUHMAM baccen-
HoB ceaumeHTauun. B rnybe HaccerHa HeCcTOMKWE NpW NEpPeHOCe pPa3HOCTW UCTU-
PalTCA W Wcye3aroT, 06pa3yoTCA 3penbie acCoUMaumMm, COCTORLLME NOYTH UCKNKD-
YATENbHO W3 YCTOWYMBBLIX NPV NEpeHoce MWHepanos (UWMPKOH, pyTun v ap.).
MurpaumA TeppureHHOro marepwana Ha nnatgopme NPoOMCXOAWT Ha Bonblwiue
PAcCTOAHMA NyTEM HEOAHOKPATHOro MepPenTNOMEHWA OCAAKOB, NO3TOMY BWA-
HWe Pa3pyLUeHUA NpW NepeHoce ABMAETCA HEMANoBaxHbIM hakTopoM hopmMupo-
BAHWA MUHeEpanbHbIX accoumauuv. MNOMUMO COPTUPOBKKW MaTepuana, B 3aBWCK-
MOCTH OT YCTOMYMBOCTY MHHEPAnoB NPOWCXOAHT TakKe ero AutdepeHumauna
no rMApaBnMYECKON KPYNHOCTM, B pedynbTaTte KOToOpou y Beperosoun nuHum Hac-
CENHOB CEAUMeHTauMK 0BLIYHO KOHUEHTPUPYITCA ruapasnuyecku Bonee Kpyn-
Hble MWHEPanbl, @ BAANW OT Hee — ruapasnuuecku Bonee Menkue. MNMockonbky
HEKOTOPbIE KapTkl pacnpeaeneHMA mMuHepanos nybnukosanuce paHbwe [poce-
ream, 1972; [poccreitm, OxkHora, 1969, 1972], 3pece npuBoaWTCA npUMep
pacnpefeneHns UMPKOHA B MMBETCKUX OTNOXEHUAX Vhkma-MNeyopckon BnaauHei
(puc. 1). 3aKOHOMEPHOCTW MPOCTPAHCTBEHHOW 3BOMOUMKM ACCOUMAUMA MUHe-
panoB MOryT BbiTb UCNONL3OBAHLI NPWY NOWCKAX PErMOHANbHLIX 30H BbIKNWMHWUBA-
HUA TEPPUTEHHBIX NOPOA-KONNEKTOPOB.

Coctae obnacTei CHOCa W COPTMPOBKA MaTepuana rno yCTOW4YMBOCTH M TMAPAB-
AMYECKOW KPYNHOCTW NPefonpeaznAT NepBMYHBIA MCXOAHLIA COCTaB MUHEPan.-
HbIX ACCOUMALWA, KOTOPbIM NOABEPraeTCA BO3AENCTBUIO APYTUX (haKTOpPOB C Te-
YEHWEM Fe0NiorMYecKoro BpemMeHn. Y106e1 BBIACHUTL PONb 3TUX BTOPUYHLIX dhak-
TOPOB B 3BONKUMM MWHEpanbHbIX accouyuvauui Bo spemeHW, Bbinyv NOCTPOEHLI
rpaduKn 4actoThl BeTpevaemoctu [OkHoBa, 1972] n mMakcMManbHbIX CoaepKa-
HUK MuHepanos B haHepo3soe (pwuc. 2) .

AHanu3 pacnpefeneHWA MUHEpPanoB B pa3pe3e (aHepo30A MO3BONMA Oue-
HUTb PONb BHYTPUCNOAHON 0 KaTareHeTU4ecKoro pacTsopeHnA B 3BOMOUMN MUHE-
panbHbiX accounaunin. Hambonee ycTonuupsie NPM BHYTPUCNORHOM PacTBOPEHWH
MUHepans! {MNbMEHUT, UMPKOH, TYPManuH) BCTPEHAOTCA YaCTO Kak B MONOAbIX,
TaK U B APEBRHUX NOPOAAX, HO KONWYECTBO MX B NocneaHwux Bonee 3HauMTensHo
8 CBA3WM C DAaCTBOPEHMEM HECTOWMKWX pasHocTen. [ANA meTaMoOpdUUECKUX MUHe-
panoB HabnnaeTCA OTYETAWMBO BbLIPAXEHHAA TEHAEGHUWA K YBENWYEHWUIO YacTOThb)
UX BCTPEYAEMOCTW W KOAW4ecTBa B HONee MONOALIX NOPOAAX Y K YMEHbLIEHWHD
B APEBHMX 33 CYeT KATareHeTUYECKOro PacTBOPEHWA, NPOoABNAIOWerocA B 6one-
LWEW Mepe ANA CUNNMMAEHNTa U B MEHbLUEW Mepe — ANA OUCTEHA W CTaBPONUTA,

Ha pacnpegeneHue rpaHata OKa3sblBalT BMAHWE KNUMATUYECKUE YCNOBWA
ceaMMeHTauMu. B nepmolbl rymMuan3aumm KNWMaTa X KOMWYECTBO YMEHbLUAeY-
CA B8 CBA3M C yCUNEHMEM MPOLECCOB XMMWYECKOTO PacTBOPEHMA. [nNA nupoKce-
HOB, aM(PMBONOB 1 MWHEPaNOB FPYNNbl 3NMAOTA XapaKTepPHO yBENUYeHWe 4acTo-
Tbl BCTPEYEEMOCTM WM KOHUeHTpauwnh B8 Gonee MONOALIX NOPOAAax, HauMHaA c
nAvMoueHoBbIX (ampubonsl, 3NMA0T) M BepPXHENNWOUEHOBLIX (NMPOKCEHS!) .
OHM YHWYTOXAKOTCA HA PAHHWUX CTAAWAX NOCTCEAMMEHTAUMOHHBIX M3MEHEHWUNA, HO
B AanbHeNLUEM COXPAHAKTCA B HE3HAYMTENbHbIX KONWYECTBAX B CaMbiX APEBHMUX
nopoAax, HauvHaA ¢ KeMbpuitckux. Hago Takxe OTMeTUTb, YTO B FAMHUCTBIX U
KapbOHATHbLIX NOPOAAaX, acCOUMMPYHWMX C OAHOBO3PACTHLIMU MECHaHWKaAMM,
HeyCTOWYMBbBIE MWHEpanbl WHOrpa NONHocTel coxpaHAwTcA. Kpome Toro, Ha-
BNHOAAETCA YBENWYEHWE COAEPXKAaHWWA HEeyCTOWYMBLIX MWHEPanoB B FpaHWYHble
CTaaMyM KPYMHbIX UWKNOB CeaMMEHTaUMW, Y4TO OBBLACHAGTCA aKTUBM3aUWeR TEK-
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TOHWYECKOW ABATENBHOCTU W NOCTYNNeHWeM BOoNbLWOro KONMYecTBa HEPa3NOMeH-
HOTro Matepwana.

Takum 06pa3zoM, C TeHEeHWEM FeoNOrMYECKOr 0 BPEMEHW B MUHEpanbHLIX acco-
UWWMAUWAX MNPOWUCXOAAT HeobpaTUMble 3BONIOUMOHHBLIE W3MEHeHWA, 0DycnosneH-
Hble BO3AEACTBUEM BHYTPUCNOAHOrQ PAacTBOPEHWA W TEKTOHWYECKWX nNpouec-
cos.
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YK 551.448:551 8
P.A. UBIKIH

OBCTAHOBKW OCAQWOHAKOMMEHWA
KAPCTOBO# ®AUMANBHOW OBNACTU

Mpy pasBuTUK KapcTa MMEIDT MECTC HEe TONLKO ABNEHWA W3BUpaTensHoro
Pa3pyLWeHUA KOPEeHHbIX MOpPHbIX NCPOA, HO ¥ aKKYMYNAUWMA pa3HOOBPasHbIX
MWHEpPanbHLIX BeEWECTB. 370 OCYCNOBNEHO TPWEAWHOW AEATENBHOCTLIO NOA-
3eMHbIX BOZA, OCYWECTBNAKWMX paboTy NO RECTRYKUMM KapCTYHWMXCA No-
poOA, TPAHCMOPTMPOBKE BEIIECTBA W OTNOXEeHWw HoBoobOpazosaHuii B Nopax,
KaBpepHax 1 Bonee KPynHbIX Kapcrosnix hopmax.

CneunuyHOCTL KapcTOBOW aKKyMynAuMM Ghina 4acTM4HO noamMeyveHa cpas-
HUTENbHO AABHO, YTO HAWNO OTPameHUEe B BbIAENEHUM NeWepHbiX 06CTaHOBOK
KOHTUHEHTANLHOTO OcaaKoHakonneHus [Teewxoden, 1936]. Heckonsko
no3AHee BbiNK BbIAENEHL! OTNOXEHUA KAapCTOBbIX MCTOYHWKOB [Hukonaes,
1946] . B pansHedwlem KapCTONOry OrPaHUYMBANUCL B OCHOBHOM MU3y4YeHUEM
oTnoxeHun newep [Cokonos, 1962; Maxcumosus, 1963] . Cneactevem 3toro
ABMNOCE TO OBCTOATENBCTBO, YTO B y4eHWAX O daumAx [HanuexkwH, 1956] u
FeHETMHECKUX TWMNAaX KOHTUHEHTanbHbIX OCafoMHbIX 0bpaidosannin [lWawuep,
1966] ONMCLIBAIOTCA MOYMTU WCKMIOYATENBHO TakWe oTnoedund. OTA0eHWA
MUCTOMHUKOB, BOPOHCIK M BMNAAUH TONLKO YNOMWHaOTCA. B oTHOweHuKn nocnea-
HUX CYUTAETCA MNPaBOMEPHBIM YTBEPOAEHWE ONHOro W3 BEAYUWMX OTEeYeCTBeH-
HeiX kKapctonoros [.C. Cokonosa [1962], 4To NOBEPXHOCTHbIE KApCYOBbLIE
hopmMbl 0BLIYHO 3ANONHAKOTCA PA3NWMYHBIMW TEHETUHECKUMWA TUMAMK KOHTUHEH-
ranbHbiX 0DBpa3znBaHWMim U NTO TepmuH 'KapCTOBbIE OTNOMXEHWA'' Bbipaxaet
NALLIL MECTOHAXOXAEHWE MWHEpanbHbix acCOoUMauvii, HWYero He rosopA 06
ux redesuce. Hawm wuccnepoeanua [Lipikuu, 1970, 1980] pawot ocHosaHue
BbICKA33aTh TE3WC O CNeuvM4YHOCTM OTNOMXKEHWI APEBHEro KapcTa, O Hanuuuw
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B Hem 0coObIX TUNOB W MOATUNOB KOHTMHEHTaNbHBIX OCaA0YHLIX Obpazosa-
Hui. MoavepkHem, 4TO 3TM Te3UChl CNpaBeaAnvBbl ANA A0YETBEPTUYHbLIX O6-
pa3oBaHWA KapCTOBbIX BMaauMH, B TO BPEMA Kak NPWNOBEPXHOCTHbIE OTNO-
EHWA B HUX CNNOWb U PRAOM HecneundryHbl.

OBcTaHOBKM CCaAKOHAKONNEHMA B KapcTe OuYeHs pa3Hoobpa3sHbl, yTo On-
penenAeTCA YCNOBUAMM BO3HMKHOBEHWA ¥ 3BOMOUMKA NECTPYKTUBHbLIX hopMm,
B 4YaCTHOCTW reomMopcONOrMYeCKMM MONOXKEHWEM, KNWMATOM, HanuuMem unm
OTCYTCTBMEM BOAHOW Cpeabi, xapakTepom b6uoueHosa, ycnoBuAMM coobule-
HWA MonocTeid ¢ AHEBHOW MOBEPXHOCTLIO W T.4. [0 3ToW npuunHe Tpebyet o6o-
CHOBaHWA ULenecoobpa3HOCTb BbIAENEHWA MWMEHHO KapcrTosow O06CTaHOBKM
B WWPOKOM MNOHWMaHWM B3aMeH paHee BblAeNABWEWCHA 0BCTaHOBKWM neweps!
UM 8 BUAE HAACTPOMKKM K Hel. HO ecnu yyecTb Takue CBOWCTBA KapcTa, Kak
Manele pasMepk!, NOKanNW30BaHHOCTE U MHOXECTBEHHOCTb (hOpM, MX BTOpPWY-
HYO NpMpoay (BnoxeHHOCTs B8 CKanbHbIK cyBeTpat 6Gonbwen 4acTelo Kapbo-
HaTHOTrO COCTaBa), XapakTep rMAPOreoNnorvYecKoro pexuma, obycnoenusa-
HUEro ANVTENbHYH KOPpo3uk cybcTpata M Kak cneacTeue — Mpocafku, npo-
Banbl OC3AOYHOIrO 3anofHeHWA, a Takxe ero HeudbexkHblie npeobGpasoBaHuA,
TO Hanuyue nNepmaHeHTHoW ob6WHOCTU YCnoBWiA ocaakoobpa3oBaHWA B KapcTe
CTaHET OYEBUAHLIM.

KapcToByto chaumansHyo obnacTe (B paHre cepsuu) Boigenun [1.B. Hanws-
kun [1956]. B.WU. Nonos [1954] noa daumansHom obnacTelo NoOHMMaeT Tep-
pUTOPUID PacnpOCTPaHEHWA TOTO MMM MHOrO KPYNHOro (aunansHoro Kom-
nnexca, KapcToBbIW KOMNNEKC 0CaA04HBLIX 06pa3’oBaHWiA AOCTATOMHO YeTKO
AMarHOCTMpYeTCA, PasBuMT OH MPepsLIBUCTO WM NPOCTPAaHCTBEHHO OrpaHuuyeH ape-
anamu  KapcTylWMXCA Nopoa. Y4uTbiBaA OTHOCUTENBHO LWUPOKYH pacnpo-
CTPaHeHHOCTb nocneaHux (He meHee 15% nnowaau cyww), MOXHO FOBOPWTHL
O COBOKYMHOW KpynHoi obnactm ocaakoobpaszosanwuA. B ganeHenwem noa
KapcToBOon haumManbHoW o6nacTelo NOHMMaeTcA obulas nNnowaab pacnpocTpa-
HEHWA KapCTa Ha AHEBHOW NOBEPXHOCTM M B 0CAA0YHOW 0DONOYKE KOHTUHEHTOB.

Heo6x0AMMOCTb  Pa3sBMTUA NpeacTaBneHuin 06 obCTaHOBKAax KapcTOBOW
thaumansHon o6Gnactu o6ycnoBneHa NPaKkTUKOM reonoOropasBefoyHLIX paboT
Ha MeCTOPOXAeHMAX KapboHAaTHOro ChbIPbR WM UNCA, Ha MPUYPOYEHHLIX K Kap-
BoHaTHLIM NOPOAAM MECTOPOXKAEHMAX BOKCMTOB, BypbiX >KENE3HAKOB, Map-
raHuesblx pya, ochOpuUTOB, KAONUHOB, MMUHWUCTbIX NUrmeHToB u aAp. OHa
hana OCHOBaHWA [NA BbLIBOAOB O cBOeobpasnum COCTABOB W CTPYKTYp KapcTo-
BbIX 0OpaszoBaHWii, OpM reonorMyeckKux Ten. 3TM Tena NUuUib YacTUYHO CTpa-
TMHOUUMPOBAHL], 4alle BCEro OHW NWH3006pa3Hebie (NMOCKO-BbINYKNblE, ABO-
AKOBOMHYTblE, HaKNOHHbie, paclienneHHsie), rHe3A0-, XMNOo- WUnKu cTonboob-
pa3Hbie W HenpaswunbHbie. XapaxkTepHbl Take ob6nekaHWA, NPOXWUNKW, CBO-
eobpa3Hbie HApoCThLl (CTanakTWTel, cTanarmMuTtel W Ap.) . CocTasbl U CTPYKTY-
pPbl KapcTeBbIX 0Bpa3osaHMin HE OBLACHWUMBI TONLKO aKTamu NONOCTHOW ce-
AMMEHTALUMM KNACTUYECKMX, XEMO- M GUOreHHbIX MUHePanbHbix mMacc. ObbiyHO
ABHO BbIPaXeHbl NPWU3HAKW BELIECTBEHHLIX W CTPYKTYPHLIX npecbpazoBaHun
ccaflovHOro 3anonHeHuA. To oBCTOATENLCTBO, YTO B YHYEHUWM O KOHTUHEHTanb-
HLIX OC3AOYHLIX 06pazoBaHUAX HeAOYYMThIBANACE NMOO0 Haueno WrHOPMpPo-
sanuck BTOPUMHLIE npoueccel [lWaHuep, 19661, npueeno K HeaoOUEHKE PONW
rUNepreHHoOro MeTacomarto3a B CO3AaHUM BWMAOBOro MHOroobpa3uA ocanovu-
HbiX OOpazosaHui. Ham npeacTaenAeTCA, 4TO METacoMaTuTbl cCneayer Bbide-
NATL KaK reHeTUYeCKUW TUN KOHTUHEHTaNbHLIX 06pPa30BaHWA, 4TO npexae
BCEr0 OTHOCHUTCA K OTNOXEHWAM APEBHEro Kapcra.

BeulecTBEHHO-CTPYKTYpPHBIE Npeobpa3oBaHMA 4acToO HOCAT XapakTep KOH-
TaKTOBO-PeaKUMOHHbIX B3aWMOAENCTBMA KOHTPACTHbLIX MO COCTaBam CKanb-
HbIX W MONYCKanbHbIX rOpHbIX Nopod. Tak, mecTamu WHTEHCMBHO npeobpaso-
BaHbl HErOPM3OHTanNbHbie KOHTAKTLI ANKOMOCMNWKATHBLIX NMOPOA C W3BECTHA-
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KamMu ¥ AONOMUTaAMK B rOPHO-CKNaayaTeix obnactAx, cybBropv3oHTanbHbie
KOHTaKTbl BOAOMPOHWULAEMbIX MNECYAHWKOB WM KOHINOMEPaToB € AONOMMTA-
MU — B nnattopmeHHbiX ycnoBuAX. lNpu 3TomM GOpMUPYOTCA AOCTaTO4HO
KPYNHblIE Tena KOHTaKTOBO-KapCcTOBLIX 06pa30BaHWMKA, KOTOPbIE HE Y4UThI-
BaOTCA CYWECTBYOWMMN KnaccudmrkaumAmu [Wanuep, 1966]. Mo atoi npu-
YMHE TaKue MNPOAYKTbl OTHOCATCA K KOPE BbIBETPUBAHWA, OT KOTOPOW OHW
OTNMYAKTCA NO YCNOBUMAM (IOPMMPOBEHUA, MNPOCTPAHCTBEHHOMY NONOXKEHWUID
W IUTONOTMYECKUM OCOBEHHOCTAM.

[.®. KpaweHWHHUKOB OTNOMEHWA KapCTa OTHEC K FEeHETUYECKOW accouM-
auun NOBEPXHOCTEN BbIPABHUBAHWA, YTO He OTBEYaeT peanbHo HabnwAaembiM
obcTaHoBKAM WX pazmeuleHMA. KapcTosbie hOpMbl M MELLEPs! CANOWbL U pA-
LOM pa3BMTLl B ropax, a Tak’Ke NocA aKKYMYNATABHBIMU NOBEPXHOCTAMMU paB-
HUHHBIX WU FOPHLIX COOPY>eHWIA. Takum obBpa3zom, OTNOwEHWA KapcTa xapak-
TEepHbl KaK ANA NOBEPXHOCTEN pacuyneHeHWA (3p0O3UMOHHOTO, AeHYA3aUMOHHOTO,
TEKTOHWYECKOT0), Tak M ANA MOBEPXHOCTEN BbIPABHWBAHWA (4eHYAAUMOHHO-
ro v aKKymMynaTMBHOrO) .

Yawe Bcero KapcTosble (OpPMbl, (PUKCUPOBAHHLIE OTNOXKEHWUAMM, HAYMU-
HaITCA Y AHEBHOW noBepxHOCcTH. Ho yacTe w3 HUx oBGHapyMBaeTCR Ha rny-
6uHax po 2—3 TeIC. M BHYTPM TONWM KapCTYIOWMXCA nopoa. Ha rnybwvHbl
po 600 M npocnexuBawTCA KOHTAKTOBO-KapcTossie o6pa3oBaHuA. Takum
o06pa3oM, B oTnuuve OT APYrux aumanbHbIX KOMMNEKCOB KOHTUHEHTANbHbIX
0bBCTEHOBOK KapCTOBLIA KOMNNEKC 4acTo ABNAETCA o6pa3zoBaHuem MNOA3em-
HbIM, HEMNOCPEACTBEHHO He CBAR3aHHLIM C raunToreHeaomMm cywu. OTyactv oH
WUMEET JHAOTEHHYIO NpUpoAY (rMAPOTEPMOKAPCT FOPHBIX M PABHUHHLIX CTPaH) .

K knumaTtuyeckon o6cTaHoeKe BHewHWA (NpUNOBEPXHOCTHBLIM)  KapcT
AOCTAaTOYHO YYBCTBUTENEH, 4YTO BbLIPaXEHO W MOPGONOrvYecKW, u B cocTase
oTnoxeHuin. CoBpemeHHble ero OpPMbI BCTPEYalOTCA BO BCEX KNMMATHuEC-
KUX 30Hax 3emnu, BKNKYaAR HUBANbLHYK W apuAaHyr, HO Haubonee 3akapcro-
BaHbl 06LIYHO NNOWAAW TYMWAHLIX MNOACOB KOHTWHEHTOB, ocobeHHo B cyb-
TPONWYECKOW W TPONUYECKOW 30Hax. B rymuaHbIX NOAcCax B NOAABNAKLLEM
GonbWUHCTBE cnyyvyaeB GOPMUPYIOTCA PYAOHOCHbIE OTNOXEHUWA KapCTOBbIX
BnaavH. OHW HecyT npu3Haku o6Gpa3oBaHWA B YCAOBMAX [OCTATOYHO BbICO-
KWUX CPeAHeroAoBbiX Temneparyp — OT TeNNOW 4acTW HOTanbHbLIX 30H A0 TpO-
NMUYECKOW 30HbI.

PocthopuTo-, MapraHue-, >ene3o-, 3010TO- W anMa3oHOCHLIE OTMOXKEHWUA
KapCcTOBbIX BMaguH Yalwe Ccofep)kal MUHepans! — WHAMKATOPbl HOTanbHOM
30HblI, B TO BPEMA KaK KaONWHOBkie U BOKCUTOHOCHblE — cybBTponuyeckon
VU TPOMUYECKOW 30HbI.

B «apctoson caunanbHon o6BnactM HaKannuBalOTCA pa3nuuHble reHeTn-
YeCKWe PAAbl U TPynNNbl KOHTMHEHTANbHLIX OCafOYHbLIX 0OpasosaHui, obvean-
HAWME OTAENbHLIE TEeHOTUNLI. BepA 3a OCHOBY KnaccUWUKaUWOHHYH CXe-
my E.B. WaHuepa [1966], paccmoTpum AvHamuyeckue oOpMbl aKKyMmynA-
UMK, BHOCA B 3TY CXEMY HEOBXO0AWMbLIE JONONHEHUA U YTOYHEHWA,

B pAay 3moBuaneHbIX (oCcTaTtouHbiX) 06pa3zoBaHWin Mbl pa3nuyaem cobcer-
BEHHO 3NBWA (KOpY BbIBETPUBaHMA), 06pasyloWMWCA NO ankMoCUNWMKar-
HbIM BKNKYEHWUAM B KapcTywuwemca cybcTpate M No rpaHWYallMm ¢ Nocnea-
HMUM Tenam YKasaHHbIX nopofd, W wHdmoswin (Tabnuua). Moa wHbNwBKEM
B OTNUYME OT WWPOKO TpakKTosaBwero 3ToT TepmuH [.®. JlyHcrepcrayseHa
[1966] ™Mbl NOHMMaEM nWWb HEPaCTBOPWMMBIE OCTaTKWM KapCTYHOLWMXCA No-
POA, UCMbITaBWMWE MPECCOBKY W OTHOCUTENbHO Mano 3acOpeHHble BUOreHHbIM
M TEPPUTEHHbIM MaTepuanom.

CknoHoBbl pAA obbeauHAeT obBanbHbie OTNOXEHUA, Hanbonee xapaxkTep-
Hble ANA OOCTAaHOBKW Newep, v AentoBWK, 3aNONHAKLWMIA BHewWHWE (OPMbI.

BoaHbi pAa HauBonee pasHoo6paseH. Mel pasnuiaem B HeM ABE rpynnbl —
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leHeTHYECKWE THNbI OTNOWEHUIA KAPCTOBOW (haunansHon o6nacTv

O6cTanos ku

FeHeTMYeCKUIA TN CeAMMEHTa-
newep cngiix il KOHTAaKTOB | UCTOYHWUKOE
$opm KONNeKTo-
poB

Wrnosun +++ + +4+4 o =

3nwaun + - 4+ e £

Konnwsu#t +++ ++ = - .

Annwaun ++ + + + ++

KonbmaTtaumoHHbie - +++ ++ ++ =
o6pa3oeaHuA

O3epHbie obpaso- ++ ++ +4 - .
BaHWA

HaTteyHpie 06pa3so- +++ it + = =
BaHUA

OTNOWEHWA NCTON- ++ - = = e
HUKOB

MeTacomaTtuTei + ++ +++ 4+ -

Nepoabie oTnoMe - ++ - - - -
HUA

MopeHHbIe OTNOMe: + = = . o
HUA

CMmeLwaHHsie 0TNo - +44 4+ +44 44 +
WMEHURA

BuorexHsie otno- 1 - + = =
WEHUA

AHTPONOreHHbIE OT- +4 — — o o
NOMeHuA

NMpumeuaHn A, OTnoMeHWA: +++ Becbma pacnpOCTpaHeHHbie] ++ pacNpocTpaHes-
Hbie; + MaAno pacnNpPoCTpaHeNHbIe; — OTCYTCTBYHT,

TEPPUreHHY0, BKMOUYAWYH pycnoBsie (annwewi) w BHepycnoseie (Kone-
MaTauuoHHble) 0Bpa3oBaHUA, M XEMOreHHY, NPeACTABNEeHHYH OTNOXEHUAMM
03ep, UCTOMHMKOB W HaTeyHbiMK obBpazoBaHuAmu. Ocoboe MecTo 3aHWMaOT
METAaCOMAaTUTbI, CBRA3aHHbIE ¢ MHAWUNLTPAUWEn BOALI YE€Pe3 OTNOMEHWA padHbix
reHeTMHECKMX TUNOB, MECTaMKu NO TPeLWWHAM U NOPaM KOPEHHbLIX NOPOA.

NeaHnkoBLIW pAA 0bveaAUHAET COBCTBEHHO NbAbI, XapakTepHbie AnA obcTa-
HOBKW Neuwep, U PeaKo BCTPEYAKWMECA MOPEHHbIE OTNOXEHWA, CBA3aHHbLIE
C NEWEPHBLIMK FMEeTYEPaMH.

B newepHbix 0OBCTAHOBKAX AWATHOCTUPYHTCA Takke OWoreHHbie obpaso-
BaHWA — KOCTHble OCTaTKW TPOrNOKCEHOB W TPOrnounoB v WX 3IKCKPEMEH-
Tbl, @ TakK)ke aHTPONOreHHble OTNOXEeHWA — NpeaAMeTbl MaTepuansHOW Kynb-
TYpbl APEBHUX NIOAEA WM COBPEMEHHBIX NOCeTUTenei newep. EcTe BuoreHHsie
otnoxeHUA (Bypeble yrnu, Topd) TakKe BO BHEWHWX KapcToBbIX hopMmax.

[locTaToyHO WWMPOKO B KapCTOBOM KOMANEKCE Pa3BUTbl CMelwaHHble 0b-
pPa3’oBaHUA — 3INKWBUANLHO-UHDNIOBUANLHBLIE, WHDNKOBUANEHO-METACOMAaTUYEC-
Kue, BUOXEMOreHHbIE U Ap.

Mo WCTOYHWMKAM MWHEepanbHbIX BEUECTB OTNOKEHWA  KapcTa AEeNATCA Ha
AaBTOXTOHHbIE W anNOXTOHHbie [YupsuHckui, 1950; depcman, 1952). Asrto-
XTOHHbIE OTNOXEHWA Donbuien 4acTeio cneuMduyHbl, B TO BPEMA Kak annox-
TOHHLIE PacNpoCTpaHeHsl W 33 Npefenamu KapcToBow aumansHoW obnactu,
ABTOXTOHHble 00pa3oBaHWA B KapcToBbIX hopmax 06bi4HO nNpeobnanarT B
NPUAOHHBIX  (NOrpaHWYHLIX) 4YacTAX. Hepeaxko OHWM NEpPeKpbiTi ANNOXTOH-

110



HbIMW 0BpPa3oBaHUAMMU MNW HAXOAATCA C HUMW B CNOMXHbIX COYETaHWMAX. A
NOXTOHHbIe 0Bpa3oBaHWA OTHOCATCA K CKNOHOBOMY, BOAHOMY W 6GuoreHHo-
MY PRAEM.

Kapcrosaa cauvansHaa obnacTe QOCTaTOMHO pa3HoobpaidHa no 0bHcTaHoB-
Kam ocagKoHakonneHuA. Hamw pa3nuuarotca obctaHoBKW: 3) newep, 6) cne-
nbiX GOpM, B) KapCTOBbIX CEAWMEHTAUMOHHLIX KOMNNEKTOPOB, ) KOHTaK-
TOB, A) UCTOYHWMKOR (cMm. Tabnuuy) .

NewepHan obcTaHoBka xopowo wccnegosana [Cokonoe, 1962; Makcumo-
8wy, 1963]. Mo 3Tol npuuyviHe 0H6PaTUM BHUMAHWE NWLL HA OTAENLHbIE ee 0Co-
GeHHOCTM. YKaxem Ha HeobXoAMMOCTb CyLWeCcTBOB3HWA MOCTOAHHOrO WNW
NEPUOAMYECKM OTKPLIBAWErOCA BXOAHOrO 3nemeHTa, obecneynBaroulero
BO3MOXKHOCTb NPOHUKHOBEHWA NOA 3eMNI0 NHAEH M MUBOTHbIX, COOTBETCT-
BEHHO — HAKONNeHWA BuMoreHHsbIx oTnoxeHwun. CoBCTBEHHO NEWepon ABRNAET-
CA TO, 4TO elle He 3anoNHeHo OCAAO0YHbLIM MaTepuanom. Tak Kak 3ToT obvekT
HabnwaaeTcA WU3HYTPWM, TO XOPOLWO 33METHbI NOBEPXHOCTU AECTPYKUWM Kap-
CTYHLULENCA MOPOAbl M aKKYMYNATUBHbIE — AOHMHAA, 0BnekaHWA CTeH, Hapo-
CTOB Ha AHe, KapHu3ax ¥ ceBoAax. CouyeTaHue AECTPYKUMM U AOHHOW aKKyMy-
NAUMKM NPUBOAMT K HEKOTOPOMY CMeleHuto (“BcnnbiBaHuio’') newepsl 3a
BpemMA ee cywecTtsosaHvA. [pn 3Tom AocTynHsbl Habnwaenwo (6e3 paspyle-
HWA) NOYTK TONLKO COBPEMEHHBLIE OTNOMEHWA, U NWbL B MONOALIX 3PO3UOH-
HbIX Bpe3ax W CTEHaxX NPOBanoB MOXHO BWAETb AOTONOUEHOBLIE OCAAOYHLIE
obpazosaHnA. Takum 0Dpa3om, OTNOXEHWA neuwlep Hanbonee “ceexwue’’, xoTA
u B Hux (ocobBeHHO — B HaTeuyHwIXx opmax) dukcupyroTcA npeobpa3osaHuA
(nepexpucrannuiauva) . [lpeBHue, O6pPYLIEHHBLIE HATeYHbIE W B OTAENbHLIX
cnyyaax GuoreHHsle (docaTHeie) OTNOXKEHWA ABNAKTCA OCHOBHbIMW Mones-
HbIMM UCKON@eMsIMK neuwep. [pu 3TOM pacTywme HaTedyHble GopMbl NoAne-
WaT oxpaHe.

Cnensie opmbl 0BHapY»WBAaKITCA MNpPW NPOXOAKE FOPHbIX BbIPaboTOK W
BYpeHUU CKBaXKMH Ha pa3HbIX, NOPOW 3HauMTENnbHbIX rNybuHax. OHu mMoryT
BMELLATh NOA3EMHYI0 aTmoctepy, BOAY, OTnoxeHuA. [lpeactaBnAwT wvHTEpec
33MONHEHHbIE OTNOXEHWAMM  (KONbMaTUpOBaHHble) GOpPMeI, RBNAKLWMECA
KN3accoOM BTOPWUYHBLIX reonoruyeckux ten. OHW 0Bpa3ylOTCA KaK 3a CYeT Me-
TEOPHbIX BOA (BaAO3HbIX W (hpeaTMyecKux), TaK M 33 CYET TepmManeHbIX BO-
cxoaAWmMx notokos. OTNOMEHWA Cnenbix Ten 04eHb pa3Hoobpa3dHbl U npea-
CTaBNEHbl NMHUCTBIMK, NECYGHO-TNUHUCTBIMKA, KBapu-KapboHaTHbIMKM M ApY-
UMW MUHepanbHbiMK accoumauMAamu. OHu coaepaT cynbguaHble PyAbl CBUH-
ua v UMHKa, ypaHo-BaHaAMEBOE, MAaPraHUeBO-UMHKOBOE OPY AEHEHMWE.

ObcTaHoBKa KapcToBbIX CeAMMEHTauMoHHeIX Konnektopos (KCK) Bbige-
NEHa HamK Mo mMaTepuanam M3Y4YeHWA MNPUNOBEPXHOCTHbIX, YACTUYHO CTPaTu-
PUUMPOBAHHBIX TEONOrUMECKWUX Ten, BbINONHAKWMX BOPOHKO-, NONbe-, KOT-
nosnHoobpa3Hble U Apyrve KapcToebie opMbi. OHW ABNAIOTCA MOA3EMHbLIMU
0bpa3oBaHWAMM, YCTAHAaBNUMBAEMbIMW MO DPACMpPOCTPAHEHUIO 3aNONHAKLWMX
orsioxeHnid [UbikuH, 1980]. Mpu n3yseHun 3Tux Ten no mavepuanam 6ype-
HUA CcKBaxWH OOHapy»eHbl NpU3HaKK B3aMMOCBA3W pasBMTMA KapcTa C ce-
AWMMEHTAUMEN B YCNOBUAX NONHOW KOMMeHcauuum u3bupaTenbHOM Xumuyec-
KOW AeHYO3UMM O0CaA04HbIM MaTepuanom, NoCTYMNamwlUUMM Kak 3a CYeT BHYT-
pPeHHEro (aBTOXTOHHOro), Tak W 3a cMeT BHewHero (annoXTOHHOro) wCcToY-
HUKa. B kaudecTBe nocnegHero 4auie BCero BbICTYNAeT KOPa BbIBETPUBAHUA,
ANNOXTOHHbIe 0BpazoBaHUA cnarawT BepxHwH 4acTe KCK (KomneHcauwoH-
HbIM FOPW30HT), B TO BPEMA KAK ABTOXTOHHbLIE NOKAaNW30BaHbl B HWUXKHEW ua-
ctM  (BasanbHbid rOpPU3OHT) . 34eCb WHTEHCMBHO NPOABMEHbLI BEWECTBEHHLIE
WM CTPYKTYpHble npeobpa3osaHuA ocafoyHOro wmatepwana. [lepsewie obycno-
BMNeHbl NPOMBIBHBLIM PEXUMOM W MNPOWUCXOAAT NO CXEME CHANNUTHOrO WNK
anAMTHONO HEO3NKOBWMANLHOTO BbIBETPUBAHWA, a BTOpble 0BYCNOBNEHbI NPO-
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CaAKamu, nNposBanamu 0CAJ0MHOro Mmatepuwana scneacrTeve MNOA3EMHOW [ecT
pyKuum KOpeHHOﬁ nopoasbl. 3tk npeoﬁpu:;oammn 0XBaTbLIBAKT OTHACTHU KU KOM-
NeHCAUMOHHLIM Topu3oHT. B KCK nokanu3osaHbi pa3sHoobBpa3Hblie MonezHsie
ucKonaemMble — BOKCUTLI, Kene3Hble W HKEeneso-mapraHuesble pyabl, dochopu-
Tbl, KAaONWUHb!, NMUHUCTbIE NMUTMEHTbI. Moa cCOoBPEMEHHLIMKM WU NpPEBHUMU AONK-
HamMu Ha KapbokaTHOM uokone 06pa3oBaHbl KApCTOBLIE POCCHINK anmasoes,
30010Ta, KaccuTepuTa.

Ha koHTakTax kapbOHOHaTHbIX WU antMOCUNUKATHLIX MOPoA npv Bnaronpu-
ATHOM ryUApOreonoruvYeCcKOM pexnme nNpoTeKawT peaxKuWoHHbIe saaumoneﬁ-
CTBWA, B pe3yneraTe KOTOPbIX NPOUCXOAWT pacTBOpeHue cybcrpaTta C oaHOM
CTOPOHbI KOHTAKTa W OrnuHedue — ¢ Apyron [Lpikud, 1976]. B kauectee
NoHOYHBIX ABNEHWA BLICTYNAT WHPUNLTPAUMOHHOE MKHepanoobpazosanve
B 30HE LWENOYHO-OKUCNUTENLHOTO recxumMuyeckoro 6Gapbepa, TeYyeHWe TNUHW-
CTOr0 MaTepuana B HaNpaBneHWd OTCTYNarlWen CO CTOPOHblI KapboHaTHbIX
NopoaA rpaMuubi, NPOCaaKK 3eMHOW MOBEPXHOCTW. B uTOre BAONL HAKNOHHLIX
KOHTAaKTOB 06pa3ywTCA NUHENRHBbIE, CYXAKUWMWECR KHWU3y Tena KOHTUHEHTanb-
HbiX 06pa3oBaHWMW NECTPOro cocTaBa, a NPW NOMTU TOPU3OHTANBHOM KOHTAK-
Te — nnawesWAHbie M nonbeobpasHeie Tena. 34eck NpermyWecTBEHHO Pa3su-
Tbl 3MK0BUANbHLIE, WHGNIOBUANbLHEIE, METAacOMAaTWUYeCKUEe W CMmeliaHHwie (Ha
OCHOBe nepeudcneHHsix) obOpazoBannAa. OHWM BMEULAKT 33Nexu KaoNWHOB,
BGOKCUTOB, HUKENEBbIX PYA, 30N0TOE OPYAEHEHUe.

O6cTaHOBKA MCTOYHUKOB AOCTATOMHO pacrnpocTpaHeHa Ha 32KapCcToBaHHbIX
NNOULaaAX, OAHAKO OTNOKEHWA TPaBepTUHA HaBRKAATCA CPABHUTENLHO DEelKo
WU CBA3aHbl C 30HaMK Pa3rpy3ky NOA3EMHBbIX BOA, HACLILWEHHBIX WU NEpecChIWeH-
HbIX TUAPOKApBOHaTaMKW LWENOYHLIX 3emMeNb. YacTo 3TO TepmanbHble BOAbI.
Tp&BEpTMHbI ABNAKTCA MNONEe3HbIM WCKONaemMbiIM, MPUrogHbiM ANA HA3IBECTKO-
BAHWA NOYB, HO CO3AAHHBLIE UMW NOCTPOWKW NpeacTasnAeT coboi gocTonpu-
Me4aTensHOCTs NPUPOALI U NOANEIKAT OXPaHe.

B 3aknwueHue caenaem cnefyuwmue BbIBOALI. G KapCTOM CBA3dHb! pa3Ho-
06pa3sHble aBTOXTOHHBIE W anNNOXTOHHbIE OTNoXeHvuA. Cpean nepewix ycrawas-
NUBAKOTCA 0coDbie reHeTUYECKUE TuMbl — MHdJHlOBHﬁ, HaTeuyHble, XONbmMartTa-
UWOHHBbIE, MeTacomMaTWYeCcKwe, CmewaHHble obpa3osamuA. B apeBHem Kapcrte
NPOM30WNKW BELECTBEHHLIE W CTPYKTYpPHbIE Npeobpa3’ceaHvuA  OTNOXKEHWA,
ycunusiuMe cneuuduKy KapCcTOBOro 0CaA0YHOr0 Komnnekca. B KOHTUHEH-
TanbHbIX YCNOBMAX 3TOT KOMNNekKc Havwbonee NPOAYKTUBEH B OTHOLUEHWAW
nonesksiXx WCKONaemMbix, MNPeBOCX0AA B WX BWAOBOM pa3Hoobpasun Komn-
NEKC KOpb! BbIBETPUBAHUR. OTnoxeHunA ApeBHEro Kapcra dJMKCI/IpVI'OTCH B
reoMopcOnorueckKon obCTaHOBKE, WCKIHYaWLen COXPaHHOCTL OAHOBO3-
pacTHbIX 0CafgouHbiX 06pasoBaHnid WHOW NPUpoAbi. lo3TOMY Takue OTNOXe-
HWA Y43CTO RBMNAKTCA EJMHCTBEHHbIMW CWUIrHanamu reonorvyecKoro npowno-
ro. Ho 3ty curHanst MOXHO UTEPNPETUPOBATL TONBKO C YYEeTOM MeEXdaHW3ImMoB
pasBUTWUA KapcTa U 3TanNHOCTU hOPMUPOBAHUA BUAOBOSO COCTaBA OTNOXEHWH.
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YAK 522.14:515.345

n.4 HAHWI0B

KPUOMMMTONEHE3 W EFO 3BONKUKNA
B TEQ/IOMAYECKOW UCTOPUW 3EMIK

B ocHosornonarawowen pabote no Teopuu nutoredesa H.M. Ctpaxos [1960]
BbLIAENMN FOW €ro rMNaBHbIX 30HANbHLIX, <KAWMATUYECKU OOYCNOBNEHHbIX TUNa:
FYMWAHBIA, apyWiHbIA W NEefoBbIA, 3 TAKKe OAWMH WHTPAloHanbHbIA — 3hdy-
3MBHO-0CaZ04HEIN. [lenoBbld TMN NUTOreHe3a NPOABNRETCA NWbL B8 YCNOBM-
AX NeAOBbIX NOKPOBOEB OOMLLWEN WMNKW MEHbLUEA MOLLHOCTU, CYLECTBYIOILMX
reonoruyecku gnutenbHoe BpemA. O6nactv nefoBOro nMTOreHesa ofrpaHu-
YMBAKOTCA KOHTWHEHTAMU, @ B UX Npejenax — NPaKTAYECKW nMefHuKamu, nbo
AAXE OTNOXKEHWA TanbiX NeAHWKOBLIX BOA, cornacHo H.M. Crpaxosy [1960],
NPUHAANEKAT YKe LPYTOMY - TYMWUAHOLYY TUNY OCAf0YHOrO Npouecca, KOTo-
pPbIA Y KpaA fefHWKa TecHO cnnetaeTcA ¢ COBCTBEHHO NEAHMKOBOW CEAMMEH-
TauuMei u 0AHOBPEMEHHO npuobpeTaeT 3feck HEKOYOopkle cneyudumyecicue no-
KanbHeie 4epTbl. Ceoeobpasve nefoBOro CeAMMEHTOreHe3a BblpaXaeTcA B
OTCYTCTEMU XAMWYECKUX MNPOUECCOB: B MEXAHWYECKOM BbIBETPUBAHMKM, Me-
XaHAYECKOW AEHYOA3UMM W BbIHOCE MEXaHMYECKW Ke Pa3fpobneHHbIX 4acTuy,.
OnHako, HECMOTpA Ha 3HauuTenbHYH) MexaHudyeckyw o6paboTky nepeHocu-
MbiX OBNOMKOB, MNONHOCTLIC OTCYTCTBYET CKONbKO-HUOyAb BbIpaXkeMHaA wux
MexaHW4yeCcKaa copTupoBKa, mexaHuyeckan AudidepeHuwauna. B 3tom cocto-
UT 04HA U3 XapaKTepHerLWKnX YepT OCaAOMHOro Npouecca NeAoBoOro Tvna.

MpuMUTUBHON (hOpME MEXAHUHECKOro 0CaaKoo6pa3oBaHUA € HEBbIPAXEH-
HOM WNU MWHUManNsHO BbipakeHHOW aAuddepeHuMaunen BewlecTBa OTBevaeT
Takxe B OBWeEM NPUMWUTUBHLIW XapakTep npoueccoB AvareHesa. B mepsnow
4acTM nefoBbIX OCAAKOB HW3KaA Temriepatypa MofaBnAeT CKONbKO-HUGYAbL
3aMeTHOe TeuyeHWe XUMUYecKux u Buonoruyeckux npoueccos. B nosepxHocT-
HOM, OTHOCWUTENLHO XOPOLWO a3PUPYEMOM CJI0E Ce30HHOrO OTTauBaHWA Npo-
ABNAKTCA MpOUecCs! runepreHesa (BbiBeTpuBaHWuA). "[luareHes kak CTaauA
BHYTPEHHEro (M3INKO-XUMUUYECKOr0 YPaBHOBEWWBAHUA MHOTMOKOMMOHEHTHOMN
CWUCTEMbI BEWECTB C NPOTMBOPEYKBLIMWA CBOWCTBAMM B AAHHOM Cny4ae He pas-
BMT, NMOAABNEH HWIKOI TemnepaTypoil cpeawl ocaakoobpasosavua” [Crpaxos,
1960, c. 136] .

Cka3zaHHoe NoKa3biBaeT, YTO K' neposomy Tuny nutoreHesa H.M. Crtpaxos
OTHOCHMN TONMKO KOHTMHEHTANbHbBIKW NEAHMKOBBLIW OCALO4HLIN
NPOUECC, CYATAA ero rNasHOM OCOBEHHOCTLID HA CTAAMKM CeiMMEHTOreHe3a me-
xaHuYeckoe npeobpasosaHuMe (M BMECTE C TeM OTCYTCTBME MeXaHW4eCKOW
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avchhepeHunanmi) BeLWecTBa, 8 Ha CTaauu AvareHes’a — NOAaBNEHHOCTL WM NpPU-
MUTUMBHOE TeyeHue XUMUKO-BMONOrMYecKUx MNpPoueccos, OTCYTCTBUE CKOIb-
KO-HUBY AL 3aMETHOMO (PU3UKO-XMMUYECKOT0 NPeobpa3oBaHUA BEWECTBA OCAAKa.

B nutepaType WM3BECTHbI NONLITKW BbIAENEHWMA B AONONHEHUE K OCHOBHbLIM
TMMaM nurtoreHesa, yctaHoBneHHsim H.M. CTpaxosbiMm, CaMOCTOATENBHOIO
THUN3 NONAPHOTO NUTOTEHE33, KOTOPLIM OXBAaTbIBAET MOPCKWE BOAOEMbI B HOX-
HbIX 4acTAx H)wHOro okeaHa M B panoHax CesepHoro [lefOoBWTOro okKeaa,
HavMeHee NOABEPMEHHbIX BNUAHWIO TENNbIX TeYeHUA U3 ATNAHTUYECKOro W
Tuxoro okeaHos [JlanwHa v ap., 1968]. XapakTepHsimMy NpU3HaKamW NonAp-
HOMQ NWTOreHe3a B MOPCKWX BOAOEMAaX CYUTAKOTCA HAaKONMeHWe npenmyuiecT-
BEHHO TeppureHHbIX 0OCaAKoB, ux cnabaA coOpTMPOBKA, MecTpoTa B pacnpeje-
NEHWU TPAHYNOMETPUYECKUX TUNOB NO MNOWaAW, Hanuuue KpynHoobnomoy-
HOrO MatepMana B TOHKOAMCNEPCHbIX PAa3HOCTAX, HE3HAYMTENbHOE COAEp»Ka-
HWUE OPraHU4YecKoro BELWECTBA, XMMUYECKUX KOMMOHEHTOB — »keneia, map-
raHua, KapboHaTOB KanbUMA WM MarHWA, a TakXe 3aMeaNneHHOCTb NPOLeccoB
ayTUreHHOro MuHepanoo6pa3oBaHnA, KOTOPOE NMOYTH He NPOUCXOAUT.

B mep3noTtoseaeHUW CYULECTBYET NOHATHE KPUONMTOreHe3a WM Kpuoaua-
redesa — npouecca npeobpa3oBaHWA BeLWECTBA FOPHBLIX NOPOA (Kak ocafoy-
HbIX, TAK MAarmaTuyeckux U MeTamopgUyecKnx), CBA3EHHOIrO € NPOMEP3aHu-
€M W NbAOBLIAENEHWEM B HWMX. 3TOT NPoUecc BPAA NKU MOMXHO paccmarpu-
BaTb B NONMHOM ero o6bveMe Kak npouecc NMToreHesa, T.e. 0cafo4Horo nopoaoob-
paszosaHuA. [lpomep3aHue marmatMyecKux, MeTamMopduyecKUX U  [ApPeBHWX
OCAfOYHLIX MOPOA — 3TO YKE MOCTNUTONEHHBIN, HAaNOMeEeHHbIW, T.e. 3NUreHe-
TUMECKUIA Npouecc — Kpuo3anureHe3 B Tom cnysae, Koraa npomep-
3aHUEe W NLAOBLIAENEHWE NPOUCXOAAT HA CTAAUMU OCAAKOHAKOMNEHWA, Hanpu-
MEp B YCMNOBWMAX MOWMLI, BATTOBLIX NODGEpPeXXMH, Unu Ha cTagMM AMareHeTH-
4YecKoro npeobpasoBaHMA BeuwlecTBA OCAAKOB B YCNOBMAX [HAa BOAOEMOB,
OHW ABNAKTCA COCTABHLIMWM 4YacTAMM OBLLEr0 Npouecca 0CafioyHoOro Nopoaoc-
obpa3oBaHuA, T.e. nuToreHesa. B 3aBucuMMOCTM OT TOro, Ha KaKow craguu ob-
LWIero nUToredes’a OCYUWECTBNAETCA NepexoA 0CaaKoB B Mep3noe COCTOAHWe,
BbILIENAIOTCA CTAAMM WX CUHTEHETUYECKOrO W AWAreHeTMYecKOro NpPoMep3a-
HWA, TB. KPUOCUHIreHesza u Kpunoawarewesa (fanvunos, 1978).

MoHWMaHWe KpUONWUTOreHesa Kak Cneundguyeckoro NpPouecca OCafoHHOro
nopopoobpaszoBaHMA NO3BONAET AaTh cneaywowee ero onpegenedve. K pu o-
nMToreHes (unM NONAPHLIA NUTOreHe3 B LWKMPOKOM ero NOHUMaHWW) —
3TO0 KOMMAEKC MNPOLECCOB, CBA3aHHLIX € HakKOMneHWem u npeobpazoBaHuem
OCafAKOB BNAOTb A0 NPEBPAaWeEHWA UX B OCALOMHYK FOPHYK NOpoAy B 30Hax
YCTOM4YMBOro OXnarkAeHWA 3eMNM Kak B KOHTMHEHTanbHbIX, TaK # B MOpC-
KUX YCNOBMAX MpW HU3KKUX, BNU3Kux K HYNKO, NONOXUTENbHBIX WKW OTpULA-
TenbHbIX TemMNepaTypax W NojA CYLECTBEHHbIM BNWAHWEM Nbfa B Pa3nMyHOM
ero cdopme (HazemHbie NEAHUKW, NOA3EMHLIA TPYHTOBLIA NeA, NOBEPXHOCT-
Hble fbAbl BOAOEMOB). B3aMMOOTHOLEHWA CTaAMA KPUONUTOreHesa MoryT
ObITh NPONNNKCTPUPOBAHLI CXemon (puc. 1) .

Bce cragum ocapovHOro npouecca B KPWUOreHHOW 3o0He obnafarwT chneuw-
huyHoCTbio. CheundMyHO NpoTeKaroT MPOUecchl runepreqesa, KoTopsie OT-
NUYalTcA npeobnapaHWem MexaHW4Yeckoro ApobneHuA, KpUoreHHoW aesarpe-
rauMen KpynHbix v arperayved Menkux MeNvTOBLIX 4acTvuy v T.4. B nepeHoce
N MepeoTnoXeHUd maTepuana Ha cknoHax, BnarofapA HanM4YMK TPYHTOBLIX
NbAOB, aKTUBHO NPORBNAKOTCA ABMNEHWA KpWna u conugnoKumn. B pekax,
MOPAX, O3epax OCAnNOMHBLIN MaTepuan NepeHOCUTCA nbAamu, 8 MOPAX, Kpome
Toro, — acbepramum, 8 06NacTAX pasBUTUA ONEAEHEHWA — NEAHUKAMM.

OcankoHakonneHWe B KPUONWTO30He NOAPa3fenAeTCA Ha [AB3a NPUHUMNK-
anbHO pa3s’nuuHbIX npouecca. Ecnu ocagkyW NPOMEP3aHOT CUHXPOHHO UX Hakon-
NEHWI0, OHW MpPeBpaLlaloTCA B Mep3ny MNOPOAY Ha CTaauM CUHFEHE3a n He
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KPHOTHIEPTFHES
PaipyIUCHHC FOpHBIN MOPOL MO ONPCACAAIOIMHM BOIICACTEHCM
KPHOI'CHHBIN haK10pos

!

MNEPLHOC OCAJOYHOIO BLULECTBA
NPH CY UIRCTBCHHOM Y4ACTHH MOBUPXHOCTHIN JIbILOB BOJLOCMOR,
JICIHUKOB, TPYHTOBBIN JTh/108

l

OCAIKOHAKOIUIEHHE

{ !

C OIHOBPCMEHHBIM [IPOMCPIAH KEM 8 TajioM COCTOAHHH

K M0 BLULCICHHCM, NIPEBPALLICHAC OCAIKa NpH CYWCCTBCHHOM YYACTHH TUIABYYH N
B OTPHUATC/BHOICMITEPATY PHYIO 1'OPHYK) W MpHiafHbIN JIbILOB MOpPCR. 03€p.
NOpoMy Ha CTAAHK CHHICHEIA — KPHOCHHI eHCI pek, afcGepros, neiHuKos

B

)

JHATEHLE3
PHINKO-KUMHYecKOC MpeobpasoBaH ne
OCATONHOI'0 BelIecTBa

l }

nNpeBpallicHHe ocanka OPCAPAILEH e OCAlKa

B I OpPH YK Nopody B FOPHYI0 NOpony

C YUACTHCM TIPGLLCCCOB B TA/IOM COCTOAHMUK MyTeMm
HPOMCP3aAHHA H JTb/10BhI1C/ICH vs 06bIYHbIX JHAICHCTHYECK HX
Hd 33 K/IOYHTEILHOA CTAHUHK npeobpazosaHui

Anar e ela KPHUOAKALCHED

Y
KPAUOIIIHUTEHES
HPOML‘]TJEHHC H JIb/10 Bbl1€JIEH U
B paHce chOPMHUPOBAHHbIX
H IHTHPHULMPOBAHHBIX TOPHBIX NMOPOUAX
OCalOWHbIX, MATMATHUYECKH X,
MeTaMOPPHUCU R HA
Purc 1. CxXxBMa CTaani KPUOTEeHHord OCAA0YHOIC NPOUECCA KPUONUTorenela

WMCMbITLIBAOT AanbHeAWWX AwnareHeTUyeckux wameHeHun. Ecnm ocafxu Ha-
KannueawTCA B Tanom COCTORHWW, OHW MPOXOAAT MONHOCTBIO WMNKU UYACTUHYHO
CTAAMIO AWAreHeTWHECKMX (WU3UKO-XMMWYECKWX W3MeHeHWiH. B npubpexHon
30He BOAOEMOB BO3IMOMXHO MNPOMEP3aHWE FPYHTOB B AOHHLIX YCNOBMAX, WX
NepexoA B KPUOreHHoe COCTOAHWEe 3aBepuwiaeT Npouecc AauareHesa, ABNAACHL
ro COCTaBHOW 4acTbio. B TOM cnyuae, kKorga 8 Mep3noe COCTOAHWE Nepexo-
AAT  puareHeTUMuYecKW npeobpasoBaHHble U NUTUUUMPOBAHHBLIE OCaAOYHbIE
NOpPOALI, NPOMEP3aHWe ABNABTCA TOCTAWATEHETHMYECKMM, T.8. KPWO3NWrede-
TUYECKMM NPOLECCOM, TaK Xe KakK v Npu NPOMEP33HUK MarMaTUYecKux u
mMeTamopduueckux nopoa. PasznuyHbie daumansHble TWNbl 0CaaKoOB NPOXO-
AAT onpepeneHHbin Habop cTaguMin KpuonutoreHesa. [lomeHHnbie, BaTTOBbLIE,
NeAHUKOBLIE OTNOXEHWA NPOMEP3alT W NPEeBPalUlanTCA B FOPHYK OCapoud-
HYK NOpOAY Ha CTaAMW KPWOCHMHreHe3a; npubpexHbie 03epHbie U MOPCKWE —
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Ha CcTaguu KpuoawareHesa; rﬂyﬁOKOBOAHbIE MOPCKHE W O03epHbie, a8 TaKke
PYCNOBbIe OTNOXEHWA KPYMNHbLIX peK — Ha CTaAWKM KpPUO3ANUreHesa.

KpvonutoreHes kak ocoBbit TMN OCAA0OYHOro MNpOUECCa NPOABNAETCA B
Kpuonuto3oHe. Moa KPUMONMTO30HOW HepeaKO MNOHWMAKT MEp3Ny 30HY Nu-
Tochepsl. TemM CaMbim KaK Bbi OTOXKAECTBNAKTCA ABa NOHATUAR — KPWUONWUTO-
30Ha W kpuonutocepa. OAHAaKO CMBICNOBAA Harpy3ka 3TUX TEPMWMHOB He
maeHTMyHa. Kpuonutocdepa nopobHa nutocdepe, T.e. TBepaon “'Ka-
MeHHOW'' obonouke, — 3T0 TBepaan mep3naA obonoyxka 3emnun. K pwuonwu-
TO30Ha - 3T0 30Ha (T.e. MnowaaHoe NOHATWE), B Npeaenax KOTOPOW OcCy-
wecTenAeTcA CcBoeobpaszHLIM TUN NUMTOreHesa — kKpuonuTtoreHes. B nepsom
cnyyae roBOpPMTCA O Mep3noM (W3WYECKOM COCTOAHUM NPUNOBEPXHOCTHBIX
CNnoeB 3eMHOM KOpbl, BO BTOPOM — pe4Ys WaeT O NpPoOCTpaHCTBEHHO-BpeMEH-
HOW KaTeropuu.

Kpuonutochepa COCTOMT B OCHOBHOM M3 Mep3nbiXx NOpOA Cyww, HaxonA-
WMXCA B 3TOM COCTORHWM TEONOrvyecku AnuTensHoe BpemA. OpHako TBep-
AOMEpP3fible NOPOAbI PACNpPOCTpaHeHbi M B Mpejenax NONAPHbLIX MOPeX Ha apK-
TMdecKkom wenbte. Cpean HUX Pa3nNUNaroTCA PENUKTOBbLIE, NOTPYXEeHHbie NOA
ypoBeHb MOpPA, W HoBooGpa3osaHHble. [0Opa3Ao LMpe B nNpefenax MOPCKUX
NONAPHLIX BOAOEMOB PacnpocTpaHeHbl OTPUUATENLHOTEMNEPATYpPHbIE NPUAOH-
Hble BOAbLI M TPYHTb!, KOTOPbLIE 3aHWMAaT OOWMPHbLIE NNOWAAM He TORLKO
Ha apKTuyeckoMm wWenbte, HO U B npeaenax 6atManbHOW v abuccanbHoOW 30H.
BnrAHMe oTpuuatenbHbiX Temnepatyp NPUAOHHbIX BOA W FPYHMTOB Ha 0OCafoy-
HbIW NPOUECC OYEHb CYLIECTBEHHO.

Kpronuto3zoHa — 30Ha NPOABNEHWA KPUOreHHOro NWTOreHeza, B ee npe-
[enax ocafoYHbLIM NPOUECC OTNW4YaeTcA cBoeobpasvem, KOTOPCe NPOARBNRETCA
Kak Ha cywe, Tak U B mope. Ewe 8 1933 r. B.W. BepHaackuin k ""obnactAm
OXHBMEHMH" 38MJ‘IH, NOMUMO Mep3nbixX 30H CYLWuW, OTHOCUAN oXnaaeHHbie
30Hel MupoBOro okeaHa c TeMnepaTypoW Cpefbl, He MNPeBblLUaKuLen 4°C. B
npefenax Cywu KpUONWMTO30Ha oxBaTeiBaeT obnactM € HasemHbIM W NOA3eM-
HbiM OnegeHeHWem, T.e. NeAHUKKU W NnNowaan pacrnpocTpaHeHUA BeEYHOMEPS-
neix nopoa. OTHeceHMe K 30He MPOABNEHWA KPWONUTOreHe3a nnoujafen ¢
CEe30HHO NPOMEP3aWNUMA FOPHLIMA MNOPOAaMM, LLMPOKO PacnpocTpaHeHHbI-
MM B YMEPEHHOW FYMWOHOW 30He, BPAA NW PauMOHanLHO, MOCKOMbKY Ce30H-
HOe Npomep3aHWe He OKa3lpiBaeT onpefenAwuwero BNMAHWA Ha XapakKTep Npo-
TeKaHWMA NpPOUECCOB NUTOreHesa. Takum oﬁpaaoM, KPUONUTO30Ha — 3TO 30Ha
YCTOMMMBOro OXnNakAeHWA 3emMnn Ha Cyle ¥ B MOpe, pacnpocTpaHeHHaA rna.-
HeIM 06pa3om B NONAPHLIX LWKMPOTAX, @ TAKXKE B BbICOKOropse [pwc. 2] .

OcHoBHeIMKM hakTOpamu, onpeaenAlWUMK  cneundunKy ocagKoHakonne-
HUA W npeobpasoBaHWA 0CAAKOB B KPUONWTO30HE, ABNAKTCA HU3KAA Tem-
nepatypa cpeasl U nea B pasnuuyHon ero cgopme (“kpuoc’’ — xonoca, nea).
Huskue TemnepaTypsl Cpean OCaAKOHAKONMEHWA ONPeaenAlT MOBbIWEHHYHO
pacTBOpPUMMOCTL KapbHoHaTOB, KpemMHe3ema, KoTopble He MoryT obpa3oBbiBaTh
6OoNbWKX CKONNEHMI B XONOAHOBOAHLIX BOoAOeMax. Ha craaum awvareHesa
HU3KKME TemnepaTypsl 3amMeanAlnT TeYyeHWe TeoxXMMMUHMECKMX npoueccos. [le-
AOBBIA NOKPOB MOPeA W KOHTUHEHTaNbHLIX BOAOEMOB MPENATCTBYET pa3Bu-
TUI0O B HUX BOMNHEHWW B TEYEHME 3HAYMTENbHOM 4acTu roaa, CHMXafA TeMnbl pas-
mMbiBa GeperoB M COPTUPOBKY OCAaAO4HOrO MaTtepuana B NpubBpexHbiXx nuto-
panbHOW u cybnuTopansHon 3oMax. lMpunaitHbie NbAbl, B NOCNEAYHOWEM OTOP-
BaHHble OT OGeperoB W aKTUMBHO Apendyrouwme M TawowMe, a Takxke ancbeprun
ABNAKTCA NOCTaBuwMKamMu B AOHHbIE OCaaKu HONbLIOr0 KONWYECTBa KaK He-
COPTMPOBAHHOr0 TOHKOAWCNEPCHOrO, Tak M KpynHooBnomouHoro martepuana.
HazeMHble neaHWku OPMUPYIOT CnNeuMpryecKnin KOMNNEKC O0CafaKos, He
MMELWMIA aHANOTOB B 30HE yYmepeHHOro v tennoro knumata. O6bIyHO c pen-
TeNbHOCTBIO NEAHWKOB CBA3bIBAKOT NUWb KOHTUHEHTanNbHbie NEAHWKOBbLIE Ha-
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KpHonuTozoHa 3emnu

' }

Kpuonurozouna cyiun KpuonurozoHna mops
paroHbI paftoHbI pafioHsl paRoHbI
C HAleMHBIM € MOA3eMHEBIM C YCTOHYHBLIM C OTPHUATEJIBH O-
orenieHeH uem onefled eHHeM TeNOBbIM TEMIIEPaTYPHBIMH
MOKpoOBOM JOOHHBIMH TPYHTaMH
CTUIOLLH bIM pa’obLIeHHbIM TBEpMO- OXJIAK-

MEP3NBIMH  eHH bIMH

Puec. 2. Cxema, vnnOCTPUPYIOWAR NPMHUWANGI PANOHUPOBAHWA KPUONWTO30HLI 3emnu

KonneHus u 06pa3’oBaHWA: MOpPEHLI, BOAHO-NEAHWKOBLIE W 03€pHO-NEAHUKO-
Bbie. BMECTB C TeéM 30Hbl BNWAHWA NEeAHWKOBBIX MOKPOBOB Ha OCEAOHHI’!I'JI
Npouecc pacnpoCTPaHAKITCA Ha OrpPOMHBIE NNOWAAM MOPER NyTem Henocpea-
CTBEHHOrO crpyxeHuA obnomoyHoro mavepnana B BOAY Y KpaA NeAHWKOB
M B euwe 6Gonwliewd CTENEHW NOCPEeACTBOM pa3Hoca ero ancbepramw. lMoasem-
Hoe nbAoo6Gpa3osBaHue NPUAAET BecbMa APKWe cneuvduyeckue YepTbl OTNO-
XKEHUAM, chOpMUPOBaEHHBIM B KpUonuTo3oHe. [laxe ecnv BnocneacTeun npo-
MCXOOUT BbiTavBaHue MNOA3EMHbLIX NbAOB, CNeAbl WX BbINOro HanuyuAa ocTa-
KTCA B OTNOXeHWAX, MNO3IBONARA CYAWUThL 06 M3IMEeHeHuRX KPpUONUTO30HL! BO
BpeMeHWU U NpoCcTpaHcTBe.

Moa BoagencTBueM cneundUyHbIX KPUOTEHHBLIX (EBKTOPOB nNMWTOreHesa,
T.e. X0noga W nbga, nNpvobpeTawdT CyleCcTBeHHOe nUTonorudYeckoe cBoeob-
pa3ve BCE reHeTMuecKue Tunbl OPMMPYIOWMXCA Nopoa. B soaocemax Gaccew-
HOBOrO TMNa — MOPCKWX, KPYMHbLIX O03epHbiXx — o0bBpasyioTcA ase Hawbonee
cBoeobpa3Hbie pPa3HOBWUAHOCTM OC3A0YHLIX MNOPOA KPWUONWTO30HbLI, obnapa-
owme NPOTUBONONOXHLIMKA CcBOWCTBaMM. B Boaocemax ¢ axkTueHO Apeddy-
HUMMKU ¥ TawWwMKU NNasyyyvumMmy nNbAamMuv HAKANNUMBAKTCA Ha 6onbWKUX NNo-
wanax cnabo COPTUPOBAHHbIE HECNOUCTble TOHKOAMCNEPCHbIE OCAafKMW [fiun-
HUCTO-aNEBPUTOBOr0 COCTaBa C BK/YeHMAMM rpyboobnomouHoro martepu-
-ana, HanomMuHawuwve no BHewWwHemy OEII'IVIKY KOHTUHEHTaNkHLIE NEAHWUKOBbLIE
MopeHbl. B GaccedHax C ANWTENbHbLIM YCTOWYMBBIM NENOBbIM NOKPOBOM W
pPe3KO BbIpakeHHLIMW W3IMEHEHWAMM B MNOCTYNNeHWW TeBepaoro croka dop-
MUPYHTCA XOpPOWO COPTUPOBaHHLIE TNHWHLI W aneBpWTbl, B TOM 4YMUCNE W NEH-
TOYHOCNOWUCTLIE, B KOTOPbIX 4acTUubl ONPEAeneHHOro 'paimepa 4eTKo Aud-
thepeHUMpoBaHLl NO CNOAM. HENOCTAaTONYHLIA Y4eT cneyndWuKM O0CaaoyHoro
noponooﬁpaaosaﬂuﬂ B XONOAHOBOAHBIX NEeAOBUTLIX MNMONAPHLIX BOAOEMAX
NPUBOAMN W NPUBOAUT MHOTMX WUCCnegoBaTened K OWWMBOYHLIM NpeacTaBne-
HUAM O reHe3uce W YCNOBUAX (HDOPMUPOBAHWA APEBHMX OCAaA0YHbLIX NOPOA
M KaK cneacteve 3TOM0 — K HEMNPaBWUIbHLIM Naneoreorpaguyeckum BbIBO-
AaM K1 nocTtpoeHnAm. OcHoBa 3Tux 3abnyykheHuit — nepeHeceHWe NpeacTas-
neHWH, BbIpaboTaHHbLIX NPWM M3Y4EHWMM OCAAONHOro Nopofoobpa3oBaHWMA B Ten-
NOM W YyMepeHHOW 30Hax TYMWAHOTO KNWmaTta, Ha ycnoswA ocapkoobpaso-
BaHWA B KpWonuTo3oHe. [lo CMX NOP He OCTaBNeHO, Hanpumep, yKOpeHusLe-
eCA npepcraBnedne O TOM, YTO MOPCKWE OCAAKKM Ha WHUPOKWUX NNowanAx pac-
NPOCTPaHeHMA He MOoryT 6biTe cnabo COPTUPOBAHHBIMW W cofdepXatb rpybo-
00NOMOYHBLIE BKNIOYEHWMA B TOHKOAMCNEPCHbIX Pa3HOCTAX. ATW NPU3HAKW CBA-
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3LIBAKOTCA UCKNHYATENBHO Cc KOHTUHEHTANbHO-NeAHUK OBbI MW yCnosuAmMmn
0CaAKOHAKONNEHUA.

B oTHoweHwun XapaKTepa AwuvareHeTUYecKux BUOXMMUYECKUX npoueccos,
B 4AacTHOCTW MNPOUECCOB ayTUreHHoro muHepanoobpa3oBaHuWA, WWPOKO pac-
NPOCTPaHeHO YMNOMAHYTOE Bbillie NpeacTaBneHuve, 4To OHW OTNUYAKOTCA NoAfaB-
NEHHOCTLI0 U NPUMUTUMBHOCTLID B BOAOEMAax KPUONUTO30HbI  [JlanuWa u pp.,
1968]. WayueHue pasnuyHbix TUNOB 6ACCEAHOBBIX OTNOMXEHWI KPHMONWTO30-
Hbl NO3BONAET cAenaTe 3aKnw4eHwe, YTO, HECMOTPA HAa HU3KYK, WHOrga orv-
puuaTensHYH TemnepaTypy CpeAbl, AvareHe3 OCaAKOB COMNPOBOMAEETCA Cy-
WeCcTBEHHBIM MeOXUMHUNECKUM ﬂp906pa3OBaHMEM MCXOAHOTO BeLIecTBa WU MU-
HepanoobpasoBaHuem. B 3aBMCMMOCTM OT naHAWAadTHO-KNUMATUYECKUX YC-
NOBWIA, COCTaBa TePPUreHHOro maTepuana, CHeCeHHOro € NPUMNErawwen cy-
WK, Konuyectsa WM KayecrtBad NOCTynawuwiero Ha AHO OpPraHMMeCKOro. BewecTea
hOPMUPYIOTCA CBOEOBPa3Hbie KOMMNEKChl ayTUreHHbIX MWHepanos, Hawbo-
nee NONHO U APKO NpeacCTasneHHsle B KOHKpeuwax [[lanwnos, 1978]. B or-
NnoXeHWAX nNpecHOBOAHbIX BOAOEMOB KPWUONWUTO30HBLI YCTAHOBNEHL! KOHKpe-
unk ochatos xkenesa (BMBUAHUTOBLIE) WM KOHKPEUWMWU, UEMEHTUPYIOWLeEe Be-
LWECTBO KOTOPbIX COCTOMT M3 KanbUWMTa, MHOMAa 4acTUYHO aparoHWTa ¢ U30-
MOpHOW npumecblo mapradua. B oboraweHMbiX pa3nararwmmch OpraHu-
HYeCKMM BeuwecTBOM O3epHbLIX, NMaryHHwiX rNAHax v anespurax NPUCYTCTBYIOT
HOBOODOpa3zoBaHHbIE cynbduabl xenesa. [AnA MOPCKUX FNWH W aneBpuTOB Xa-
paKTepHs! cyneduanbie M KapboHaTHble KoOHKpeuuu. Cynbuabl kenesa g
HUX NpeacTaBnedsl rMAPOTPOUMNMTOM WM NMUPUTOM, KapboHaTel — B OCHOBHOM
KanbUMTOM, 4YaCTUYHO AParOHWTOM C HEMNOCTOAHHOW, HO WHOTAA 3HAYMTENL-
HOM, BEPOATHO, WM30MOPGHOM MPUMECHID (kenesa, MarHWA, mapraHuya;, B He-
KOTOpbIX cny4YaAx KapboHaTHe uemeHT 06pasogaH AOMOMUTOM, WM3PEAKa
B HemM OTMeuYaloTCA HOBOOOGpa3oBaHHbie cheponuTei cupepuTta. B npubpex-
HbIX rpyBo3epHUCTLIX (aUMAX MOPCKMX BOAOEMOB COBMECTHO MPUCYTCTBY-
0T Kap60HHTHbIE M XKEeNne3ucTo-mapraHuesblie KOHKPeUWH. Pacnpcmpaﬂeuue
KapboHaTHbLIX KOHKPEUWA B OTNOXEHUAX KDPWUOMATO3OHLI He MOBCEMECTHOE,
OHW NpUYpoYeHbl K paﬁOHBM passnuTUA KBDGOHaTHbIX nopea “ obnacTtAM ¢
KOHTUHEHTANbLHbIM 3aCYWNNBLIM NAaNEOKNUMATOM,

Mpomep3aHue 6acCCEMHOBLIX OTMOXEHUW W CONPOBOXAANIUIEE BT0 NbAOBLI-
peneHue nNpouMcXoAAT 06bINHO MOCNe OCYWEeHWA BOAOEMA CeAMMEHTAUMW 1
ABMAKTCA HaNOXEeHHbIMW KPUO3NUreHeTUYeCKMMU npoueccamu. B npubpex-
HOW 30He BOAOEMOB OC3aAKW MOryT NPOMEP3aTe B AOHHbIX YCNOBWUAX HA CTa-
AWV auareHe3a 3a CYET TENNONOTEPL B FOPU3OHTanbHOM HanpasneHWW W CHY-
3y. Mpu npomep3aHun ceepxy hOPMUPYETCA PaspexXuBaOLWAACA BHU3 cUCcTemMa
npevMMyLieCTBEHHO T[OPM30HTaNbHbLIX NbLAMUCTBIX MNPOCNOWKOB, MNepeceKaemsix
cybeepTuKansHeiMu, npomep3aHue ¢ Gokoe oBycnoBnuBaeT BO3IHWKHOBEHMWE
ceT HaKMOHHbLIX NPOCNolKoB nbAa. KpuoredHas cneuvduxa hopmMuposaHus
KOHTUHEHTaNbHbIX OTAOXEHWK pycnoBbIX 4 HEPYCNnoBbiX MNOTOKOB (anmoaw
anbHbIX, CKMAOHOBBLIX) HAaxOAWT CBOE BeipaeHWe B CBOe0bpasHbIx TUNax
NbAUCTEIX TEKCTYP W OGD&SOB&HHM CUHreHeTU4HbBIX npouyeccy ocagxKoHaxKonne-
HWA NefAHBLIX XXWIM, BEPTUKANbHAA MPOTAMEHHOCTb KOTOPLIX AOCTUraeT MHOIMAa
20—40 m.

ToHKOAMCﬂEpCHbIE, 060I'au.lEHHblE opraHvyecKum BewecTBOM OCafKH nown-
MEHHbIX (hauMd annwwBuA W AeNBUANbHO-CONUMNIOKUMOHHBIE OTNOXEHWUA,
npomep3an B npouecce UX HAKONMNEHWUA, OTNU4AKTCA BbICOKONLANCTEIMKW KPWUO-
reHHeIMM TeKCTypami, KOraa neAAHan COCTABNAKLAEA paBHa TeppPUreHHOW
unu npeobnapaer Haa Hew, coctaBnAAR Ao 80—90% obvema nopoasi. Meckwu
W ranevyHnKn pycnosbix aunin Npomep3aroT Nocne WX HaKoNneHWA U BbIXOAa
U3 30HLI OTennAKWero BOSﬂEﬁCTBMH BOAHOTO NOTOKA. ,D,O 3T0r0 OHW obora-
WaTCA MNMAPOOKKUCNAMK Xene3a v MapraHua, uemeHTUpPYHRWWUMKH OTAeNbHble
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NUH3bI U npocnov. MNpU CMHXPOHHOM HAaKOMMEHWU U NPOMEP3aHUA NOWMEHHbIX
0CafKOB ayTUreHHoe MwuHepanoobpa3oBaHve B HUX NPAKTUYECKW HE Npowc-
xoauT. B obnacTAx pacnpocTpaHeHWA NeAHUMKOB W NeAHWKOBLIX MOKPOBOB
HaKannMBawTCA HECOPTUPOBAHHbLIE TePPUreHHble OCAAKW, COCTOALWIME W3 Xao-
TUYECKOW CMECH NEenuTOBbLIX, NCAMMWTOBLIX U NcedMToBbIx pakumi. BeiTa-
MBaA U30 NbAA, COAEPXKALLMICA B HEM maTepuan nubo cpa3sy npomep3aet, nubo
nonanaet B 0DOraweHHyHw KWCNOPOAOM 30HY runepreHe3a. /ledHUMKoOBbIE OT-
NOXEHUA HE WUCMNbITHIBAKT CKONBKO-HUOYAb 3HAYMTENbHbLIX U3UKO-XKUMUYEC-
KWUX  AuareHeTuYeckux npeobpasosaHun. lNpouecc x HOPMUPOBAHUA 3aKaH-
YMBAETCA 0CAAKOHAKONNeHWeM W npomep3aHuem. [loatomy Bce npeobpaso-
BaHWe OCAf04HOr0 BewecTBa NPoucxoanT nubo B Tene neaHuka, nubo Ha ero
NOXeE UM NOBEPXHOCTH. )

[aHHble Mo OTAENbHBIM (hauMansHO-reHeTUHECKMM pYNnNam 0cagKkos No3Bo-
NAKT caenate o6WWA BLIBOA O TOM, YTO B 30HE KpUonuToreHesa nopopoobpa-
30BaHWUKD CBOWCTBEHHLI 4Y4ePThbl, OTNMYAIOWME ero OT aHanorumyHoro npouecca
B APYFWMX KNUMatMyeckum oOycnoBNeHHbIX 30HaX NWTOTeHe3a — ryMWAHOW
(ymepeHHon W Tennoit) v apuaHoi. Bce 370 no3sonAer paccMarpuBaTte Kpuo-
NWTOreHe3 Kak CaMOCTOATENbHbIA TUM NUTOreHe3a WNK NO KpawuHen mepe Kak
CAMOCTOATENbHYK PAa3sHOBMAHOCTE FYMWMAHOro nUTOreHesa, ecnu noapasfe-
NATb €ro Ha TYMUAHBLIW TeNnbld, YMEePeHHbIA U XONoAHbIA (KpuonuToreHes).
CneundvkKa KpuonwToreHesa NPOABNAETCA B pas3nuyHbIX 06BCTaHOBKAax ocap-
KOHaKONMeHuA, HaxOAA CBOE BbipakeHWe B NWTONOMMYECKOM COCTage, mMepa-
NIOTHOM CTPOEHWU MOPOA, KOMMMEKCE MWHEPANoB W KOHKpeuwin. Cosokyn-
HOCTb 4aCTHbIX OcobBeHHOCTEW npouecca GOPMUPOBAHUA OCAAOYHbLIX NOPOA
pasnMYHOro reMesvca W aumansHOro Tuna B KPWOreHHoW 3oHe co3paet ob-
WYI0 KapTWHY cBOeOBPa3nA NUTOreHesa B UeNom.

30Ha NPOABNEHWA KPUOTEHHOro OCAA0YHOrO MPOUECCd HENOCTORHHA Kak
BO BpPEMEHM, TaK M B NpocTpaHcTee. [pu3HaKu KpuonutoreHesa B BUAe CBOe-
0bpasHeix nopod, obnapawwMx PAAOM OTMe4YeHHbIX Bblwe ocoberHHocTew,
0BHapykeHb! B HWXHEM NpoTepo30e, BepxHem pudee, BEHAE, OPAOBUKE, CHU-
nype, kapboHe, nepmu. Hanbonee nNONHOE BbIPaXKEHWE KPWOTrEHHLIW nuTOore-
He3 NONy4Yun Ha NOCNeAHWX 3Tanax reonorMyeckoin ucropwu 3emnu B nosa-
HEM KaWHo30e. HO u B 3TOM BpeMeHHOM WHTEpBane KpPWONWTo3oHa He Bbina
MOCTOAHHOW, CMELWLAACH TO K cesepy, TO K wory. Cneabl 3TMX CMEWEHUA Haxo-
LAT CBOE BbIPa)kEHWE B NUTONOMMYeCKOM OBNMKE NOPOA: NeAHUMKOEble HaKonN-
NEHWA 33 Npeaenamy COBPEMEHHLIX NEAHWKOB, rpyboobnomouKsin maTtepuan
B AOHHBIX OCaAKax MOpPeA 3a npefenamv COBPEMEHHOW ©paHUuUbl NNABY4YUX
NbA0OB, TPYHTOBbIE NCEBAOMOPGO3bl NO BbITAABLIMM >KWUJbHBIM fbAaM, MepP3-
NOTHbIE KNUHLA, CONUMNIOKUWOHHBIE CMELLEHWA T[pPYHTOB, KpuoTypbauwu.
CBuAeTENLCTBA MWIMPaUMK KPUONWTO30HLI MMeTCA 8 ropax. [nA pacwwd-
poBKM 0OCTAaHOBOK APEBHEr0 KPWOreHHOro OCaAKoHakonneHWA ocoboe 3Ha-
YeHWe MMeeT aHanuW3 BO3HUKHOBEHMA W DPa3BMTUA KPWONUTO30HbLI HAa nocnea-
HWUX 3Tanax reonorM4ecKon UCTOpUK 3eMNK B KaHO30e.

Jonroe BpemA 6biN0 npakTudeckKW OBLWENPUMHATLIM MHEHWe, 4TO COBpe-
MEHHaA KPUONUTO30Ha KU ee OCHOBHbIE COCTaBNAKUIME — NEAHWKW, Mep3nble
nopoasl, NEAOBLIM NOKPOB MOPEHM — BO3HWUKNW HAa rPaHWLE NNUOUEHA W Nnewn-
cToueHa 4 ABNAKTCA cneundmyeckumu obpasosaHuAmMM nocnepHero, oTnu-
4awwmMmu ero ot bonee paHHWMX 3TaNOB re0NOTrMYECKOro passuTuA 3emMnu B
KaWHOo30e. Pe3ynbTaTel HOBEMWWX WCCNEAOBAHWA MNOKAa3biBaKOT, YTO KPUONH-
To30Ha 3emMnn B KanWHo30e 0OpasoBanace B Pa3NMUYHbLIX PErUOHaX He OfHO-
BpeMeHHO. KpynHOOBNOMOYHBIM KaMEHHbIW MaTepuan MMeeTCA B OCaaKax MO-
pen, ombiBatloWMx AHTapkTuay W [peHnaHamio. 3TM OCaAKKW AATUPOBAHBLI KOH-
UOM 30UEHA—HAYaNnoM ONuroueHa. B 0TNOXEHUAX 3TOr0 BPEMEHU Ha CEBEPHbLIX
noGepexbAx U ocTposax EBpasvwm u CeBepHon AMEPUKU NPU3HAKOB CYLECT-
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BOBAHUA KPWONWTO30HLI ewe HeT. Ha cesepe 3anagvou Cubupu, Hanpumep,
B ONAroueHe B YCNOBMAX TENNOro BRAXHOINO KNWMatTa aKTUBHO nporveKanw
npoueccs! rny6OKOro XMMUYECKOro BLIBETDMBAHWA, B peldynerate 4ero dop-
MWUPOBAnNWUCh TONUWM KAONWHWTH3UPOBAHHLIX NECKOB € MNPOCNOAMW KaonNKHO-
Boix rnuH. Ha Cesepo-Boctoke Aznv B KoHUe naneoreHa Npowspacrany wu-
POKONUCTBEHHLIE Neca C IneMeHTamu Cy BT ponuueckon Gnopsi.

B HacToAUlee BPEMA CUYMTAETCA YCTAHOBNEHHbLIM, Y4TO OFPOMHbIE NEAHWKO-
Bble NOKPOBL! AHMTapKTMan! ¥ TpeHnanann Bo3HuKNU He nazaHee 11— 14 M.
neT Hazag, T.e. KoHua muoueHa [Sugden, 1978]. Ha cesepe Espa3suu 8 mMuO-
UEeHe NpoW3pacTani WWPOKONWMCTBEHHbIE Neca, HakaniueBanwce MouiHbie (a0
HEeCKONbKWX COT METpoB) TonwwM yrneHocHelx (Hosocubupckie octposa)
U NUrHUTOHOCHBIX (ceBep AKyTWM, YyKoTka, apkTuuieckoe nobepexse Ce-
BEPHOK AMepvKW) oTnoxeHud. WHbIMW cnosamu, KPUONWUTO30HA Ha cesepe
Eepasun v CesepHon Amepuku B MUOUEHe ewe He cyuectBosana. Ha Cesepo-
BocTtoke A3WM B MWOLEHOBLIX OTNOXEHWAX NOABNAKTCA NepBble MPU3HAKK
BNMAHWA HA OCAA04HBIA NMPOUECC, BEPOATHO, CE30HHOrO NefoBOro NOKpoBsa
B0OA0EMOB, NOCTaBNABLUENO B TOHKO3epHUCTbIE unbl HaccerHoBoro npouc-
XOWACHUA ranbKy W wWebernb. YeTKuWe cnefbl CywecTBOBAHKUA Mep3nkIX NOpoa
Ha Cesepo-Boctoke CCCP NOABNAKTCA B paHHEM NfWOUEHE, YTO CBUAETENb:
CTBYET O BO3HWKHOBEHWM 30€Chb KPUONWTO30HbI CYLIW Ha A3HHOM 3Tane reo-
NOTUYECKOro pasBuTUA. BecbMa nefoBwWTwl BbiNW B 3TO BPeMA ¥ NpUnerarm-
wue MopA, MbBo B TOHKOAMCMEPCHLIX NNUOUEHOBbLIX OTNOXEHUAX NPUCYTCT-
BYeT KpynHooGnomouHbid martepuan. B 23anapHom cextope cesepa Espasun
(cemep 3anagHowt CuBupu, [Ne4yopckan HUIMEHHOCTb) MNPU3HAKK BNWAHWA
KPUOreHHoro $axkTopa Ha OCaf0NHbIA MNPOUECC B KAWHO30e NOABNAKTCA TOJb-
KO B KOHLUE NNUoueHa — Havane NnencToueHa (3onnencroueHe) .

Ge3aycnosHbiM ABNAEBTCA BLIBOA O TOM, HTO BO3HWUKHOBEHWE XPUONWUTO-
30Hb! 3eMNU B KaWHO30e BbiNO He OAHOBPEMEHRHBLIM, & CKONL3AWMWM NO WKane
reonorudeckoro Bpemedu. Bo3pacTHbie WHTepBanki BO3HWKHOBEHWMA KPHO-
reHHOro 0cafKooBpa30BaHWA B KaWHO30e B8 pa3nuyHeix obnacrAx 3emnu BECH-
Ma CyulecTBeHHbl W cocTasnAwT okona 40 mnH, nert, T.c. COOTBETCTBYHOT Npwu-
MEpPHO CcpeaHerd NPOAOMKMTENbHOCTH OAHOro nepuoga. B AHTapkTuae Kpuo-
NUTO30HA BO3HWKNA, NO-BUAMMOMY, B KOHUE NaneoreHa, Ha cesepo-BOCTOKE
EBpazuu — B Havane NNWouUeHa, Ha ceBepo-3anage EBpazuu — B KoHue nnwo-
UeHa—Ha4Yane nNMNencToueHa, T.e. KPyNHble AaHAWAMTHO-KNUMaTUYECKUe Wn3Mme-
HEHWA B reoNOMMYECKONW MCTOPUMM KAWHO30A HE COOTBETCTBYIOT cTpaturpadm-
yeckuM pyBexxam v UMerT He oBuennaHeTapHbie, @ MECTHbIE NPUYUHLL.

Bnuikue CcoBpeMeHHLIM NapaMeTpbl KPUONMTO30Ha Npuobpena B KoHue
naMoueHa. B nneAcToueHe NPOWMCXOAMNO HEOAHOKPATHOE pacliupeHue nno-
Waau KPUONWTO30HLI, OQHAKO OHa He COKPaWanacs A0 Pa3Mepos, CYLiecT-
BEHHO MeMblMX MNNAOoWajy ee pacnpocTpaHeHUA B HacToAwee spemA. [Npu na-
neoreorpauUyYecKnx PeKOHCTPYKLUMAX APEBHUX KPUONUTO30H Heobxoaumo
Y4UTBIBaTh, 4TO BCE COBpemMeHHbie NEeAHWKOBbIE NOKPOBbLI Crpy»awT MepeHo-
CUMEIA MUMW OCalOYHBIA MaTepuan B MOpe, (OPMUDYA HA Or POMHbLIX NPOCT-
paHcTeax cBoeobpa3Hbie Tunbl NeAHUKOBO-MOPCKWUX OTNOMeHWW. 3TO Rrene-
HUE, HECOMHEHHO, ObiNo WWPOKO PasBUTO B NPOLWNLIE 3TaNbl reonoruYecKo-
rO pa3BuTuA 3emnu.
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YAK 552.5+551.3.051
A.B. MAKEQOHOB
O TUNU3AUWKU U CUCTEMATUKE OCALOYHLIX MOPOA N ®ALUA

B otHoBY TUNM3auuu KM CMCTEMATHUKK AOMKHbI DbITh NOMNOXKEHLI ONpeAEneHnA
MCXOAHLIX 06BEKTOB W €AWHWL, MCCNEAOBAHWUA:

1) nv T OTu N — 3IK30rEHHOE UMW HAOMEHHO-3K3OMeHHOE reonormyecKoe
TENno ConpeAeneHHbIM KOMNNEKCOM B3aMMOCBA3AHHbBIX CyLLECTBEHHLIX NPU3Ha-
KOB (KOHCTUTYTUBHBLIX — BeLWECTBEHHOro COCTaBa, CTPOEHWA, MOPHONOr1K M
AONONHWTENbHBIX WHAMKATUBHLIX — OPUKTOUEHO30B, KOHKpeyun); 2) n U 1 o-
reHeTM4YECKWUNU TKUN — NUTOTUN, reHe3nc KOTOPOro bonee unu mMeHee
ycTaHosned; 3) dauvA — eqMHALA TEPPUTOPUM C OTHOCUTENLHO CAHOPOAHI-
MW YCnoBMAMWU 06pa3oBaHWMA NUTOTUNOB, OTAMYAIOWMXCA OT COCEAHMX OAHO-
BO3PAaCTHbIX.

LNBovicTBeHHOe onpeseneHne auud (M Kak oBCTaHOBKM unu cpeabl obpa-
30BaHUA, U KaK NPWU3HAKOB reoNoruyecKoro Tena) He MOXeT 661Tb PEKOMEHAO-
BaHO, WBO CMELWMBAeT NPU4MHBI U cneacTewA. Hanpumep, pycnoBon Necok
KaK NUTOrMeHETUMECKMIA TUN ABNAETCA TEOMNOTMMECKMM TENOM C KOMMIEKCOM
npv3HaKoB, NOPOXAEHHbLIX YCNOBUMAMW pe4YHoro pycna. Ho camo 3to pycno —
He reonoruyecKoe Teno, a qopma penbeda u BoAHOW Maccohl. B 3apybexwHon nu-
Tepatype TepMrH ‘hauma’  (unu “nutodaumnA’’) vacto ynoTpebnARETCA B CMbIC-
e, aHanorvyHOM NMTOTKMNY, @ TepMUH 'obCTaHoBKA"” — B tmbicne (haumm, HO
C MeHee onpefeneHHbIMi KOMNNEKCaMn NPUaHaKkos. B Hawer  nuTteparype Tep-
MHH NUTONOMMYECKMIA TKUN'' 4acTo HenpaeunbHO ynotpebnAetcA anA obo3Ha-
YEHWA rpynn MnopoA, BblAENEHHbIX TONLKO NO OAHOMY MPU3HAKY COCTaBa:
Hanpumep, NECYaHUKK, anesponuTel U T.4. Ho 3TO HE NATOTWUNLI, @ TPaHYNOMET-
pudecKkue TuMbl NOPOA. JTMTOTUN — He MpPOCTO MNecYyaHWK, 8 NecyaHuK, Xapak-
TEPU3YIOWMIACA KOMNNEKCOM YKa3aHHbIX NATK rpynn NpU3Haxkos.

IlutoTMN BCErpa ABNAETCA W NUTOrEHETUYECKWM TUMOM, u6o onpenenAeTcA
NPU3HAKaMK, MMELWMMIM reHeTUYeCcKoe 3HayeHne. Ho KOMNNeKcel Takux Npu3-
HAKOB MOMXHO BbIAENATL, KnaccMPUUMPOBAaTe M A0 TOF0, KaK OAHO3Ha4yHOo
BbIACHEH WX reHesuc. Hanpumep, B YFNEHOCHbIX OPMaUMAX WMPOKO Pacnpo-
CTpaHeH TWM NECYaHMKOB, XOPOLWO COPTUPOBAHHLIX, C YBENMYEHWEM KpPYMHOCTH
3epHa KBEpPXYy WK K CPefHer 4acTy unv 6e3 ACHOTO rpaHyNOMETPUYECKOIo MaK-
CUMYMa; BONHWUCTO- MMM NUH3OBUAHO-, MECTaMW KOCONUH3O0BMAHO- WU KOCO-
CNOWCTLIX; 3aNeranlmnx WUPOKUMKU NONOCAMK UMK LENOYKAMM OBaNbHbIX NUH3,
4acTO HEMHONO BbINYKNAbIX KBEPXY; COAEPXKAWMX KPYNHLIE KOHKPEuWH cme-
waHHo-kapboHaTHOro coctaBa. Ha nnowaau atv necyaHuKd nepexolnT B bonee
MENKO3EPHUCTbIE MOPOALI, YACTO ¢ NPECHOBOAHON WNU NaryHHOW ayHon, MHOr-
A3 — B NOPOAbI C MOpcKoW hayHon. [eHeTUYecKku aHanvW3 npveen K BbLIBOAY,
4TO 3TO OOQMH M3 NUTOTUNOB BapoBeIX NECYaHMKOB, HO _APYrWe uccrnegoBaTenu
npeanarany Apyrve WHTepnpetrauMn. HesaBucuMO OT pasHbiX WHTEpNpetauMu
NECYaHUKM C YKA3aHHLIM KOMMNAEKCOM NPM3HAKOB ACHO BbiAENAKTCA BO MHO-
rMX YrNEHOCHbIX TOMWAX W PE3KO OTNMHaKTCA OT NECYaHWKOB C APYrUMW KOM-
faneKcamy NPU3HAKOB, yKa3biBAWWMWK W Ha Apyroe npoucxoxpaeHue. Brine-
neHWe NMTOTMMNOB C CamMOro Havana HanNpPaBMNAETCA EHETUYECKUM aHaMM30M, HO
pazneneHve ¢ NOHATMEM NWUTOFEHETMYECKOrO TuNa MO3BOnNAET CTPOro pasnu-
uath hak TMMeCKU Habnwogaemoe v Npeanonaraemoe.

IMTOTUNBLI, NUTOreHeTMYecKue Tunbl, (aumv 06palyrT TaKCOHOMMWHECKMe
nocneaosaTeNsHOCTU COOTBETCTBEHHO YPOBHAM OpraHusauuum seulectea. MNpume-
HAKLLMECA TPEX-, YETLIPEX-, DEXE — NATUCTYMNEHYaTble TAKCOHOMMWYECKWE CXEMbI
HE OTBEYAT PeanbHOMY KONWYECTBY ypoBHeW. Cenyac B COBPEMEHHbIX U APEB-
HAX TONUWEX MOXKHO BelaenuTs mMuHMMYyM 9 ypoeHen (CTyneHen) nuToTunos:
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MWKPO-, Me30-, MaKpO-, MEra- u MarHanuToTUNbI, ME30-, MaKpPO-, MEra- u MarHa-
NUTOHUMWUK,;  cOOTBETCTBYHOWME aunaneHbie YPoBHUM (0T MUKpodaunn ao
haunansbHbix MarHaHuMmnA MM obnacter), conocTaBuMbIe C YPOBHAMMW COBpe-
MEHHOTO U3NKO-reorpaMyeckoro panoHUpoBaHWA (reorpagbl BbIAENAKDT
fo 23, 06biyHo — 12 ypoBHEN) M ¢ ypOBHAMMW NapareHe3snucos, KOH4YaA BbICLLUMMM
thopMaUMOHHLIMK Komnnekcamu. He npunaran (3a HepocTaTKOM MecTa) cBoA-
HOW Tabnuubl TaKCOHOMWKU BCEX TUNONOrMYECKUX PAAOB, NpUBEAY TONLKO MpU-
MEP PaHroBOW nocnefoBaTenbHoCTW daumi: 1) mMukpodauna — ckNoH Gepero-
BOMO WMNW NPUPYCNOBOro Bana C xapaKTepHbIMW ANA HEro AUTOTUNEAMM W NK-
TOTEHETHMYECKMMU TUNamMK; 2) me3odaunA — GeperoBOlW MnuM NPUPYCNOBOW Ban
C COOTBETCTBYHWMMKW Me3onuToTunamu; 3) maxkpodauma — Hap, pycno pexm,
3poHa naryHel; 4) meragaumAa — 6Gaposwiv NoAc (C OoCTpoBamu, NPOTOKaMM,
AOHAMW W T.A4.), BCA naryHa, pedHas gonuHa; 5) Marvagauma — naryHa nnwc
6apoBbI NoAc, Nnwc NpubpexHbie 6onota; 6) Me30HUMUA UNK haunanbHbIA
OKpYFr — naryHHo-mopckoe nobepexbe c Habopom cauwin ot npubpexHoro
OTKPbLITOMOPCKOrO MenKOoBOAbA A0 HW30BbEB BNafallNX pexk v NpubpexHeIx
o3ep, NOMB; 7) MaKpOHWUMWA — BCA NPUBPEHO-MOPCKEA PABHWHA, NaryHHo-
BapoBblid NOAC, BHeLWHWA wenbd, Becb wenbd; 8) MeraHumuA — mMoOpe, ry-
MWOHAA paBHUHa (BKMYaA haurwn NoaHOXKWKA) ; 9) marHaHumua — mope
BMECTe C T'YMUAHOW PAaBHUHOW BKNIOYUTENLHO.

3TU YPOBHU MOXXHO AONONHWTENLHO NOAPa3fenATe. B npepenax Kamaoro
BbIAENATCA: NO narepani — KaTeHass!, N0 BEPTUKANK — CyKUECCHM NMTOTUNOB
1 thaumi, ConocTaBumble, Ha4MHaR C TPETbero, ¢ (POPMAUUOHHLIMWU YPOBHAMM
n bonee NpubBnNuKEHHO — C paHramuv nNUTONOro-cTpaturpadMyYeckux noapasae-
NEHWNA, HO € Y4eTOM HEecOBMaAEHWA HEKOTOPbIX PAHIOBLIX FPAHUL, Pa3HbIX
Tunonoruyeckux pAAoB. OaWH W TOT e 3NeMeHT NapareHoB AAHHOro opma-
UMOHHOIO YPOBHA MOXeT BbiTh NpeacTaBneH KaTeHaaoW HECKONbK WX NUTOTUNOE,
OTBEYAWMX KaTeHaae chaumnin. Tak, Me303NeMeHT TUNOMOPAHOrO YrNeHOCHO-
ro UMKnMTa NepBoOro NOpAAKa OTBeYaeT Havany ero TPaHCrpeccMBHOW BETBM,
BO BPEMA KOTOPOI TOPAHUK 3aXOPOHAETCA OCafKamu 3aTonnAoLWero Gaccen-
Ha. ATOT eAMHbIA 3NEMEHT NPeACTaBneH KaTeHaaow Pa3HbiX Me30NUTOTUNOB —
OT TOHKOCMOWUCTOro 3a c4eT 06uNbHOW GhNOopbl U TOHKOOTMYUYEHHOrO aprunnuTa
A0 pa3HoOobpa3HbiX aneBpOnWMTOB W MecYaHWKOB, COOTBETCTBYHLWMX Me3oda-
UMAM — Y4YacTKam TpaHCrpeccupytouwiero 6acceiHac pPa2HpIMY FMAPOANHAMM-
YECKMM WU THMAPOXMMUYECKWUM pPEeXumMamiu, CKOPOCTAMW CeAMMEHTaUMK W ap.
OcTanbHbIE 3NEMEHTLI UMKNUTOB TOrO e YPOBHA W TUNa NpeACTaBNeHb! APYru-
MW KaTeHanamu (Hanpumep, 3nNemMeHT b, OTBEYAKOLWMKA NOYBE YroNbLHOro nnac-
Ta}. JlnToTunel Gonee BbICOKWUX PaHTOB CONOCTABNAKTCH ¢ (hOPMAUUOHHBIMMW
pPaHramu, Ho 4yacTo C HEKOTOPbIM ux O0DbEeAMHEHWEM; HaNpUMeEp, ME30NMTOHM-
MWA OTBeYaeT paHry yrneHocHow cybhopmauvu, 06beavHAKLWEN ULMKNUTLI 2-70,
3-row gaxe 4-ro NOpAAKOB.

BbiAENAKTCA FTOMONOrM4HBIE M aHANOTrUYHBIE CTPYKTYpbl TUNONOTM4ECKMKX
PRAOB OAHOro W TOMO e YPOBHA W pa3HeiX YPOBHEW OAHOTO M TOMO »Ke TMNono-
rM4ecKkoro paga. Hanpumep, CTPYKTYpbi MarHanuroTuna u marHadauvm ¢ Ka-
TeHanon oT GeperoBsix TOPMAHUKOB A0 MOPUCTOro CKNOHa Hbapa NoaobHsLI ApYr
APYFY W CTPYKTYpe NOMHOFO YTrNeHOCHOTo WWKNWTa nepeoro nopraka. Beige-
NAKTCA TUMbI CTPYKTYP — NO COCTaBy, B3aUMHOMY PACMONOXKEHWID, MHOMECT-
BY, COOTHOLUEHWAM 3NEMEHTOB, TUNAM aCUMMETPUM, CUMMETPUN U AUCCUMMET-
puu. Hanpumep, cTpykTypa Tvna aba;b,... xapakTepHa ANA HEKOTOPbLIX MO-
naccosbix (hopmMaunin BMECTe CO CTPYKTypamu Tuna abb,a, ...; pesko acummer-
PMYHLIE CTD YKTYPbI TUNA abca by ¢ ... XapaKTepHbl, XOTA C 6ONbLUMMK OTNUYUA-
MW MOLWLHOCTEA W NUTONOMMYECKOro cocTaBa, AnA nuwa, ¢ 0AHOW CTOPOHLI,
v ANA anmoBWBanNkHbIX TOMNIW — C APYrol. YrneHocHsle dlopmaumi xapakTepu-
3YKOTCA  CNOXHBIMW  AWCCUMMETPUYHLIMW CTPYKTYpPaMu Tuna abcdee,d,c,a) €
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AONOIHUTENBHBIMWA  BAapPWAUWMAMKU 33 CYeT BbINAfAEHWA WM NOBTOPEHWUA HEKO-
TOpPbLIX 3NEMEHTOB. 3T Bapuaunvi onpefenAlTCA Pa3NUYyHbIMK TMNamu topma-
UMM, WX noapasfenedHn W nNapareHeTMYecKW CBA3aHbl C TUNaMKU  yreHoc-
HOCTM.

CocTtaB U KONWYECTBEHHbIE COOTHOLLUEHWA 3NEMEHTOB MOTyT 6biTh CBA3aHLI
€O CBOWCTBAMM UMKNUTOB, ONPEAENALWMMW NONOXEHWEe W CBONCTBA NONE3HbIX
MCKONaemMbix. HanpuMep, B YrNeHOCHbIX UMKNMTaxX MOWHOCTL U NMPOTAXKEHHOCTb
YronbHbIX MNAcToB CBA3aHbl C MOWHOCTAMMW UMKAWTOB naryHHo-6aposoro
TMNA U C KONWYECTBEHHBIMIW COOTHOLIEHWAMM B HWUX CYMM 3nemeHToB (b +c)
m (d + e). YcTaHOBNEMbI Taki)Ke KONUYECTBEHHLIE KOPPENAUMU MEXAY KOH-
KPEUWEHOCHOCTBH W YIMEHOCHOCTbI0. BbIAEGNA TCA U CTPYKTYPbI UMKNUYECKUX W
DPYTUX CYKUECCHMW W KaTeHan — »Kene3oHOCHbLIX, MapraHUeHOCHbIX, anoMHHMe-
BOHOCHbLIX, OCHAETOHOCHbIX W T.4., XOTA WX TUNONOrWA ewe TpebyeT Aanb-
Herwen pa3paboTku. TuMel CTPYKTYP ABNRKTCA MHBAPUAHTAMW TUNOB OTKPbI-
ThiX OMHAMUYECKMX cuCTeM, W KnaccuduKaumA CTPYKTYp ABNAETCA 4acTbio
CUCTEMHOIo aHanui3a COOTBeTCTBYHOWWX TUNONOTWYECKWX PAAOB NUTOTWUNOB,
tpaumn, nanawadToB, OPMAUUA, C Y4eTOM 3IBONIOLUWKU CUCTEM, CAMOW CUCTEM-
HOCTU M MNPU3HAKOB 3NEMEHTOB CUCTEM B WCTOPWMWU 3emnK, YTO OTYACTW YyKe
noKasaHo B pAAEe UCCNeAOBaHWA, B TOM 4yMicne u B paboTtax agTopa.

JanbHenwwan pas3paboTka CTPYKTYPHO-CUCTEMHOTO aHanuM3a v TaKCOHOMWM
BbIIENEHHLIX TUMONOrM4ECKUX PANOB BKNO4aeT B cebA yToyHeHue Knaccuguka-
UMOHHBIX KpuTepuee. CpaBHUTENbHLIA aHanW3 AaHHbLIX MHOTONETHWUX Hab-
AOAEHWWA aBTOPa HaA NATOTUNAMMU U (DAaUMAMKU COBPEMEHHBIX WM APEBHUX ocag-
ko8 1 obwurpHoro nutepatypHoro martepuana (6onee 1000 paboTt), conocras-
NeHWW pPa3HOBO3PACTHLIX W NPUHAANEKAWMX K pPa3HbIM GHOpMaUUMAM NUTOTH-
nos, UX 3BONKILWA B UCTOPUM 3€MNK NO3BONART CeA4ac BulABUTL: 1) pAA WKUPO-
KO pacnpocTpaHenHsix ownboK thaunanbHOW MHTEpNpeTaumMmM APEBHUX OCaaKOB
W nopoa (Hanpumep, 4acTo CMEWWBAKTCA NPU3HAKW NOUMEHHBLIX, NPUBPEXHO-
03EPHbIX, NPWBPEXHO-NAryHHbIX (QauMi M NUTOTEHETUYECKUX TUNOB); 2) AO-
NONHWUTENbHLIE AWArHOCTUMECKME NPU3HAKKU KNUMATUYECKUX (HE TONbKO rymua-
HbiIX W 3aPWAHBIX, HO W MNPOMEXKYTOYHbIX CEMWIYMWAHbIX U CEMWapUAHbIX)
W reoMopgonorvyeckux rpynn tauui (B 4acTHOCTWM, NOABOAHO- WU Ha3emHO-
AeNbTOBbIX, TYMWAHO-NAryHHbiX, 6apoBbix 1 Ap.) ; 3) NPU3HaKK NapareHe3ncos,
CBA3aHHbIX C HWAMW NONE3HbIX WCKOMNAEMbIX, WX NUTONOrMYECKWE WHAWKAE-
TOPbI.

[anbHenwan pa3paboTka KnaccudguKaumu, TUNONOrMKM, CACTEMATUKWU W
AWArHOCTUKK 3K30MeHHbIX FEONOrMYEeCKUX Ten W (hauui C YYETOM BbICKA3aHHbIX
Bbilwe COOBparkeHMid AONXKHA UCNONB30BaTh TaKKe ONbIT KnaccutWKauuwi m cuc-
TEMATUKW LOpYrux ecTecTBeHHbIX Hayk. B 4acTHOCTW, HeoBXxoaMMO pa3aenATh
KoMbUHaTOPHbIE, NapameTpUYecKue W reHeTUYeCKWe KnaccuduKauwn, UCKaTh
BO3MOXHOCTU MX CMHTE3a W PazyMHOM hopMann3aumm ¢ NpuMeHeHUemM matemarm-
Yeckoro annapata (rnaeHeiM obpaszom Teopum MHoXecTB) . Ha 3aToW ocHoBe Ha-
MEYAOTCA MPUHUMNL! ¥ CXEMb) AMHAMUYECKOW UCTOPUKO-BMONOrMYeCKOon cucie-
MaTUKHW, YYUTLIBAKOLLEN IBONKLNIO OCAAKOHAKONNEHUA U CBA3AHHON C HEW Aunar-
HOCTUK W hayun.



YK 551.857.11

C./1. ABAHACbLEB
KNACCUPUKAUMA THUNOB NMUTOMEHE3A

Ha 3emHon Kope matepukosoro tuna H.M. Ctpaxos [1956] ewiaenun 4eTei-
pE OCHOBHbIX TUMNE NATOreHe3a: ryMdaHoid (NPUIKBaTOPHUANbHLIE U YMEDEHHBIE
WKHPOThI) , 3PUAHBLIA (HU3KME LWWPOTHLI), NEAOBLIA, UMW FNAUWANBHBINA, (BbICOKWE
WKPOTLI} ¥ BYNKaHOreHHo-ocafaouHsid. A.M. NMucuubi [1974] npocneavn pac-
NPOCTPaHeHue FYMMUAHOFO, apUAHOTO U FNAUMANEHOTO TUNOB NMTOreHes3a 8 oKea-
Hax, nNpoTus Yero so3pasun H.M. Crpaxos, KoTopbid npeanoxuvn “BeiAenATe
0oCODbIN OKEaHCKUM TUN nNUTOreHesa, NPOTUBONOCTaBNAEMbIA BCEM TWUNam nu-
TOreHe3a KOHTWUHeHTaneHoro 6Gnoka’ [Crpaxos, 1976, c. 5], » noguwepxkHyn
pellaoLLyio Ponk rMAPOAWHAMUYECKOrD (hakTopa NOBEPXHOCTHbLIX CNOEB BOAbI
8 (hopmupoBaHuM ocafaKoe okeaHos. OaHAaKO reoCcTpoUyecKue UMPKYNAPHbIE
TEYEHWA NPUMEPHO COBManawT C NOACAMWU TYMWAHOTO NWTOreHe3a B OKEeaHax,
a XanucTaldel B OCHOBHOM COOTBETCTBYHIT 30HAM apUAHOrO NUTOTEHe3a B OKea-
Hax (no A.M. NMucuubiHy) .

Mpv BobipeneHun TUNOB NUTOreHe3a Ha maTtepukax H.M. Crpaxos npoTuBO-
NOCTaBUN BYNKaHOMEHHO-0CAAOYHBIA TUN OCTankHbIM Tpem. Takoe NPoTMBGNOC-
TagneHue ob6yCNoBneHO Pa3HbIMW UCTOMHUKAMK OCAAOMHOFO MaTepwana, M 3To
cneayer | 3aKpenuTs  NyTeM BbIAENEHWMA ABYX rPynn TWUNOB NWTOreHesaa:
1) 3 K 3 0T € HH O W BKMOYADUEA TYMUAHBLIA, APUAHLIA W NepoBbIN
TMNLI nuToredesa, no H.M. CtpaxoBy (Ha Kope mMaTepuKOBOro Tuna), rymua-
Hbl, apuAHbLIA U NeaoOBbIM TUNb! nNUToreHe3a, mo A.M. [TucuusiHy (Ha Kope
OKEAHCKOro TMNa); 2) 3 H 40T eH H O W, BKNIOYAOWEN BYNKAHOMEHHO-0CAA0N-
HbIA TUN NUTOreHe3a Ha Kope W MaTepPUKOBOro WM OKeaWcKoro Tuna. IKpome
nepeYucnedHbIX ABYX FPynn TUNOB NWTOTEHE3d, BbIABNREMbLIX NO UCTOYHWK Y
0CagoYHOrQ maTepuana, ecTs eule ofHa: 3) KO C M O F € HH 3 A, BKNYaLwas
06pazoBaHuA acTpobnem, TEKTWUTLI, KPUOKOHWT. OUEHKM NOCTYNNEHUA B HAac-
TOAWeEe BPemMA BewecTBa M3 KOCMOCA KpawHe NpOTUBOPEYMUBLI: OT 5 ThiC.T B
roa {Arrhenius, 1961] ao 80 mnH.T 8 roa (fivcuusiH, 1974], 410 B coBpemen-
HOM OCakKoHaKonneHWu cooTeeTcTyeT B cpeaHem 0,002%, a anA daHepo3cn-
CKux oTnoxeHun — okono 0,02%. KocMoreHHbld matepuan peanbHo OLLYLLAETCA
TONMBKO CPean KpacHuiX rNy60KOBOAHLIX MvH, rge OH MPEeAcTaBneH KOCMU-
YECKUMMW LWAPUKAMKU (KPUOKOHUTOM) . *'KOCMUYECKUWE WAPUKKU BbINAAaDT Ha
BCIHO 3eMHYH MNOBEPXHOCTs C NpubBAU3MTenbHo 0AWMHAKOBOW CKOPOCTLIO, W,
eCTECTBEHHO, X KOHUEHTPauUMA QKazbiBaeTcR Bonbiwie BCEro Tam, rie meHbwe
pa3baBneHve ApYyrvm OCaao4YHbLIM MaTepyManom, T.e. B MECTax ¢ MWHMMAIbHOR
ckopocTbio ceaumenTaumn’ [Nucwusin, 1974, c. 135]. B npoteposoe u B oco-
BEeHHOCTH B apXxee pofilb KOCMOFEHHOW rpynns! TMNOB nuTOredesa butna 3Ha-
YUTENBLHO BbILLE, YEM CERYAC.

MNpeanoxerne H.M. Ctpaxosa [1976] — BbipenATs 0CO6LIM OKEAHCKWMA TUN
UTOreHesa — cnegyet peanu3oBaTh NYTEM BbIAENEHWA ABYX KNacCOoB TUNOB
nUToreHe3a No xXapakTepy CTPOEBHWA 3EMHOM KOpbl, B NpeAenax KOTOPOW pai-
BWTbI KAaK 3K30MeHHaA, Tak MU 3HAOMEHHAA rPpynnei: 1) maTtTepuKOBOT O,
BKNIOHAOWEro TYMUAHBLIA, apUANBIA, FNAUMANbHLIA W BYNKAHOreHHO-0Canou-
HbIW TuNel nutoredesa (no H.M. CrtpaxoBy) Ha 3eMHOW KOpe MaTepuUKOBOTO
T™MNA, M 2) OK EAaHCKOT 0, BKNOYAIOLWEro NYMUAHLIW, apUAHBIA, FNAUMans-
HbIM W BYNKAaHOTEHHO-OCafloMHbIA TUNbl nuToreHesa (no A.M. NucKubIiHy) Ha
KOpe OKeaHCKOro Tuna.

Mo paHHbiMm A.MN. NMucuusiHa [1974], B MMpoBOM OKEeaH 33 0AMH roa NOCTy-
naer okono 27 Mnpa.T ocagouyHoOro mavepuana, B Tom sucne 22,6 mnpa.t (84%)
TEPPUIEHHOrO W rnuMHKUCToro, 2—3 mMnpa.1 (9%) BynNKaHOreHHoro, OKONoO

124



2 mnpa.1 6uorednoro (7%) u npumepno 0,5 mnu.T kKocMmorenHoro (0,02%).
TeppHreHHstdn 0BNOMONHBIM W FNMHWUCTLIA MaTepuan B OCHOBHOM MocTynaer
¢ peuHbim ctokoMm (18,5 mnpa.1 B roa — 70%), B Buae 30noBhIX (oKono
1,6 MApa.t 8 roa — 6%) m neanmkoBeix (1,6 mnpa.t B roa — 6%) oTnoxenun,
acneacTaue abpasvu Geperos u AHa oxkeana (oxkono 0,6 mnpa.T B roa — 2%) .
BuoreHHsI 0Cago4Hbii mMaTepuan npeactasned kKapboHatheimMu (1,4 mnpa.t
B roa — 5%) » kpemHucteimu (0,5 Mnpa.1 8 roa — 2%) obpasosaHnamu. "' 3Ha-
YMTENBHAA 4acTb TeppuredHoro matepuwana (po 80—90%, a mectamu, no-gu-
aMomy, u Bonbwe!) ocaxpaeTcA B nepvdiepuyeCKMX YacTAX OKeaHOB, OCO-
Genro Bam3 yerbes pex” [Mucuubin, 1974, c. 404). Tax, pexu FaHr u Bpax-
ManyTpa BelHOCAT 8 rog 2,2 Mnpa. T, p. Xyaux3a — 1,9 mMnpa.1 B3BewWeEHHOTO
maTepuana, 4To COCTABNAET COOTBETCTBEHHO 8 W 7% BCErc 0CafoOyHOro mare-
puana. Ha rpaHuue MaTepuKOB W OKEaHOB Pa3BUTbl WWPOKWME 30HbI KOHTUHEH-
TanbHbIX nogHoxuid  (no 2500 km B BeHranbCkom 3anvee) ¢ MOWHOCTHHO
0CAaAKOB B HECKOMNbKO KunometpoB. Mpu Hanuiuv nuHeWHsIX NpOrvboB W No-
BLIWEHHOW MOWHOCTH OTNOXEHWMA 30HbI KOHTUHEHTaNbHbLIX NOAHOMWA Cme-
HAKOTCA COBPEMEHHbBIMMW MFEOCUHKNMHANAMM aTNAHTUYECKOTO THna [XawuH, 1973).
B cBA3W C 3TUM HAapAaY C MAaTepUKOBLIM W OKEaHCKWM KNaccamu TUNOB NUTO-
reHesa uenecoobpa3Ho BbiAENMTbL OCOBLIN: 3) M3 TEepUKOBOOKEAHC-
K WU A KNacC C xapaxKTepHbiMu ANA HErO MepyioKeaHCKUM TUNOM NUToreHe3a
B MPW3IKBATOPUAaNbHbIX, HU3KUX W YMEPEHHbIX WWPOTax, rMAUWMaNLHO-Nepu-
OKEaHCKKUM TUNOM B BLICOKMX LIMPOTax U MaTepUKOBO-OKEAHCKWM BYNKAHO-
reHHo-ocafodHbiM Tunom [fuchueid, 1979].

MpM3HaKOM NEepPuOoOKEeaHCKOrOo TUNa NUTOreHes3a ABNALT-
CA HAanuuue dnuweBbIX OTNOXeHWH. dnuwesan (hopmaunA — 3TO accounauua
UWMKNOTeM C aRKCaMK — ABYEAMHbLIMM CNOAMM  TEHETMYECKW  CBA3AHHbIX
mexay coboi npocnoes MenKooONOMO4UHLIX (MNecYaHWKOB, anespuTOB nep-
BOTO 3nemeHTa uMknuta — | 3L} » ToHkoobnomMouHeix (anespwuToBeiX W nec-
YaHWUCTLIX NENUTONUTOB, MNU CUNTOB — FNWH, aprUNNMTOB, Meprenen, MisecT-
HAKOB — |l 3Lll) nopoa c© rpapauMoHHOW CNOWHATOCTLIO W C TUepornvamm
B 0OCHOBaHWM cnoeB | JU. lNeHeTudeckam CBA3b ONpeAENAETCA HanWYuem no-
NOXKUTENBHOW KOPPENnAUWKM MexAy forapudgmaMi mMowHocTn cnoese | AU u
Il 3L: ToHkue npocnoun | 3L, 06bI4HO CONPOBOXKAAHTCA HEGONBLLUMMM NO MOLL-
Hoctu cnoAmu |l 3U, a kpynHeie cnon | AU — mowHbimu nnactamum |1 3.
Bo ¢miwesol dopMaumMn Coaep)kaHue aAKCOB cocTaBnAer He meHee 10% oT
CYMMApPHOA MOUWHOCTA OTNOXKEHWWA. TpeTeum OOA3aTENbHLIM 3NEMEHTOM difTu-
wesoro uuknuta (Il AU) ABnAetcA 6e3aneBpUTUCTLIA nenuTomUT (rnuHa,
Meprens, M3BeCTHAK), KapboHATHOCTL KOTOPOro ONpeaenAeTcA NPexAe BCerc
rnybuHon 6GaccenHa CeAMMEHTAUMW: HWKE YPOBHA KOMMNEHCAUMW KanbuuT pacT-
sopAercA. Obunue NnaHKTOHHBLIX dopamrHudep ceuaeTenscTByeT 06 06pa3zo-
BaHWM (hNMLLIA B MOPCKWMX YCNOBMAX C HOPManbHOW coneHocTbro. QaMHaKoBas
HanNpPaBneHHOCTb CTPYA4aThix (A3bIKOBbLIX) rUuepornugod ceugerenscrayer ob
OAHOHANPABNEeHHOM MOCTOAHHO AEWCTBYIOWEM CpeaHernyBUHHOM reocTpodu-
YECKOM TE4eHuM, Pa3HOCALLEeM OCAAO04YHbIA mMatepuan BAONb Tpora, 47O NOAT-
BEPXAAETCA XOPOWENA BbIAGPKAHHOCTLH) CNOEB (Ha COTHK KWUNIOMETPOB) BAONL
Tpora. [lpyrumu cnogamu, dnvuwesBsie popmaumm — 370 rnyBoKOBOAHLIE MOPC-
KWE OTNOMEHUA NOAHOMUI MaTEPUKOBbLIX CKNOHOB U »enobos, TUNUYHbIE 06-
pa30BaHUA NEPUOKeaHCKOro Tuna nuroreHesa [Adanacees, 1980, 1981].

WTak, npeanaraetcA obbeguHWTL TWUNbLI NUMTOrEHe3a B Tpw Knacca NO Tunam
3EMHON KOPbI, HA KOTOPbIX OHW PAa3BWUTbl, U B TpW TPYNNbl NO UCTOYHWUKAM
ocafoyHoro matepuana (rabnuual .

O tepmuHonoruu. B oxeaHcKOM Knacce nMpu HaMMeHOBaHUW TWUNOB nuTore-
HE33 KenaTensHo COXPaHWTb TEePMMH ‘'OKEAHCKWA'': rNAUWANLHO-OKEaHCKMK
(neavsbit, no A.M. [TMcuubiHy; MapuHO-rnAauMansHsii, no H.M. Crpaxosy),
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XapaKTepHuifl ON1A BbICOKUX LUMPOT; XaNWUCTa3HO-OKEAHCKWWA (apuaHbiA, No
AL NuckuesiHy; naccueHbie 30MbLE, Xanuetasel, no H.M. Crpaxesy), passu-
TbiA B HU3KWX LIMPOTAX, U INIOKCO-OKEAHCKUA (naT. tluxus — TeyeHwe) Tun
nuToredesa (rymuaneid, no A.M. flMcuubiHy; 30HbI FeOCTPOMUECKUX Teye-
i, 1o H.M. CTpaxoBsy), XapakTepHbi ANA NPUSKEATOPUANBHBIX U Y MEDEHHbIX
LMpoT.

WupoTHaA 30HanNbHOCTE TWMOB NMTOreHe3a oOfnpeAenAercA rnobanbHbiMu
NpoOUECCaMn UMPKYNAUMM aTmocdepst W rugpocdepst [Crpaxos, 1876]. Ha
MaTeprkoBomM Bnoke 3eMHOW Kopb! BeAyLWWM Npoueccom ABNAETCA UWPKYNA-
UMA aTMocdepsl, KOTOpPaA NpuMBOAMT K 00pa3oBaHMi0 B KOHEYHOM MTOrE Ty-
MUAHOTO, apUMAHOTO ¥ NEADBOTO TWNOR AuTorenesa [Crpaxos, 1956] . Ha oxean-
ckoMm Bnoke 3eMHOW KOpblI BEAYLWWMM ABNAETCA TMAPOAUHAMMWHECKWK PEXMM
BOAHOW Macchl OKeaHoB, YTO NPUBOAMT K 06pa3oBaHuio NOKCO-0KeaHCKaro
TUNG NUTOTEME3a B AaKTUBHBLIX 30HAX TEOCTPOMWUYBCKMX LUUPKYNAPHBLIX Teue-
HWIA M XanNWCTasHO-OKeaHCKOro TWna nuToreHesa B NacCUBHbLIX ‘XanucTaTu-
yeckux oBnacTAx, KOTopbie OMPEAenAlTCA He KNWMAaTOM, a WUpoTon. Takum
obpazom, B NPMAIKBATOPWanNbHbBIX W YMEPEHHbLIX WWPOTax UMPKYNAUWA BTMO-
cchepbl NpUBOAUT K 06Pa30BaHUK TYMWAHOrO TURA Ha maTepukosBom bBnoke,
a UMPKYNALMA ruapocteps! NPUMEPHO B TeX Xe LMPOoTax — K hrKCo-0KeaH-
CKOMY TWUMY NUTOreHesa Ha OKeanckom BNoxKe 3emHOM Kopbl. B HM3KWX wwmpo-
Tax UuMpKYnAuMA artmocdepsl ABNAETCA NpuUuYnHOW 06pa30BaHWMA 3puAHOTO
TMNa NUTOreHe3a Ha MaTepMKoBOM BoKe 3eMHON KOpbl, @ UAPKYNAUMA ruj-
pocchepbl NPUMEPHO B TEX KE LUMPOTAX — XanWcTasHO-OKEaHCKOro TMRa nuTo-
reHe3a Ha OKeaHckom Onoke. BuICOKWE LIMPOTBI C UX HU3IKMMU Temnepary-
paMu ABAAIOTCA 30HaMMW FNAUMENLHOro TUNa Ha MaTepuKOBOM BNoKe W rna-
UManbHO-OKEaHCKOro TuNa fMMTOreHe3a Ha OKeaHCKOM Onoke 3emMHOM KoOpbi.
Beeperne 0coB0ro MaTepPUKOBO-OKEAHCKOrQ Knacca TUMOB nuioreHesa 3a-
BEpLIAeT CXEMY pacnNpOCTPaHeHWA 3K30MeHHOW W 3HAOreHHOW rpynn TUNos
nuToreHesa aHepo3oA 3eMNnh M CHUMAeT NMPOTUBOPEYWA ‘NepexoaoB’’ Mex-
LY XanvcTa3Ho-OKeaHCKMM 1 apUAHDIM TURaMU.
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YK 551.8+551.3.051
H.H. MPELATEYEHCKMA

NUTOTUNLI U GALKUU
(NPUHUMNBI BbIAENEHUA U TAKCOHOMMA |

BbiABNEHME 3aKOHOMEPHOCTEN COCTaBa WM CTPOEHWA CNOMCTLIX OBPasoBaHWA
3emnu, B 4aCTHOCTYU pa3MeLleHWA B HUX NONE3HbIX UCKonaembix, Tpebyer ceep-
TbiBAHWA Pa3Ho0bpasHon MHbopMauM 06 OCOBEHHOCTAX 3TUX OTNOXKEHWA W
NPOBEAEHUA TWUNW3AUMK OCAfO4HBLIX W BYNKaHOreHHO-0CafoMHbLIX NOpPOA NO
KOMMNNeKcy npusHakoe. CucTtemaTv3aumA NOpoA NO OTAENbHO B3ATLIM NETPO-
rpauuecKum, MUHEpPanoruvyecKum, reoxvMMuyieckmM “ HHbIM OCOBEHHOCTAM
HEAOCTATOYHO YHWBEPCANbHa M 4acTo He MOweT oBecneynTe BoiABNEHWE ITUX
33KOHOMEPHOCTEN.

Haubonee nNonHO BCe OCHOBHbLIE MapaMeTpel CNOWCTbIX NOPOA CYMMMUpYeT
reHeTMyeckan xapaktepucTuka. [pyn ee McnonL3oBaHWM (C yYyeTom NOCNEAOBaE-
TENbHOCTA CTAAMIt WU3YHEHWR NOPOA M MMEILIMXCA BO3MOXKHOCTEW ANA TOY-
HOW WHTepnpeTaunKn ycnosuin obpaszosaHnA) uenecoobpasHo pa3nuyate v YETKO
pa3rpaHn4MBaTh KOMNMEKC peansHo Habmofaembix FeHETMMECKMX NPWU3HaKOoB
NOPOA W PEKOHCTPYKuMu obcTaHoBOK ocagkoHakonneHuA. lMocneaxue, ocoben-
HO ANA APEBHWX OTNOMEHWWA, AaneKo He BCeraa moryTt 6eiTe YCTaHOBMEHbI €
HeobxoaMMOHM JOCTOBEPHOCTBH) W AETaNnbHOCTHIO. BpAA N1 uenecoobpasHo nos-
ToMy O0BBLENMHATbL WX B OAHO NOHATWE, Kak 310 caenan, Hanpumep, [.®. Kpa-
weHnHHrKkos [1971], Koropbin paccmaTtpueaeT daumu Kak natepanbHbie pas-
HOBWAHOCTW OCAAO0YHbLIX OTNOXEHWA, @ NUTOrEHETUYECKUE TUNLI NOPOA — KaK
abcTpakTHbie aunmn B BEPTUKAENBHOM CTPAaTUIpahuIecKom paspese.

B COOTBETCTBWMW CO CKa3aHHbLIM ANA FEHETUYECKOW  TUNKU33AUUMW NPUMEHRKDTCA
ABE CUCTEMbl MOHATMIA — NTOTEHETUYECKWX TUMOB Nopoad # daunin. JluToreHe-
TUHECKUWE TWNbI NOPOA (COKpAWEHHO NUTOTWNBI) YCTAHABIMBAIOTCA MO KOMIM-
nexcy peansHo HabnoAaemMbix NEPBUYHO-CEAMMEHTAUMOHHbLIX U AUAreHETHUYECK X
npuaHakog. K HMM OTHOCATCA: OKpacka, BEWeCTBeHHbIA cocYaB, ocobeHHoCTH
aYTUTEHHLIX U TEPPUIEHHbIX MWUHEPaNbHbIX KOMMNOHEHTOB, rpaHyNOMeTPUYECKO-
ro v MopdoMEeTpPUYecKoro COCTaBa, CNOMCTOCTb M CNOWYATOCTb, CTPOEHUE W
cocTas TaoueHO30B OPraHMYecKyx OCTaTKOoB, COCTaB KOHKpeuun, Moponorua
COOTBETCTBYWWMNX AAHHOMY TUy MOPOA FEONOrMYecKMx Ten, UMKIMYHOCTL
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Tabnwuua 1

NpumepHan cxema reomopdonormyeckon Knaceuukayuu hagui
{cocrasunu A 3. Maxkeaowos, H.H. MNpeartesenciuii)
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cTpoeHuA M Ap- M0 MPUHUMNEM BbIAENEHUA NUTOTUNEI BAM3KKM K “AuTonord-
48CKMM TuNam’' nopoa, BnepBbie ycTaHosBneHHbim A.H.TasnoesiM,a Taxkke
“curnaumAm’ H.B. BaccoeBuua [1945]; oT "nuUTOreHeTH4ecKux Tvnos’’ nopoa
g noHumaHuu K0.A. XKemuymHukosa [1963] u “renetvueckux Tunos” T.H. [a-
guigoBoi v W.J1. MNonbawTtenn [1965] oHu oTnuwaoTcA Gonee YeTKUM pasrpa-
HUYEHMEM BELLECTBEHHbLIX MPW3HAKOB NOPOA M UX FEHETUYECKOro MCTONKOBa-
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HUA. JluToTUN moxeT GbiTh ONpefeneH Kaxk MNOpPOAa WAW NapareHeauc Nopoa,
ofnaparowmx CXOoAHLIM HaboOpOM BeLWECTBeHHbLIX XapaKTepUCTUK, KOTOpbIE
OTpawalT ycnoBuAa ux obpa3oBaHvA. Ha3BaHue NUTOTUNA AAETCA No OAHOMY
UNW ABYM BeAyLMM Npu3Hakam, obwum AnA Bcero napareHeswca. Hanpumep,
ANTOTUN, HA3BaHHLIK ''KOMKOBAaTbLIE OPraHoreHHoO-AeTPUTOBLIE WU3IBECTHAKK',
ob0beAvHACT CEPbIE KOMKOBA3TbIE W3BECTHAKW, NO COCTABY — OpPraHoreHHo-
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tuueckoe nogpasneneHue* neneHue* ) =)
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Mpocnown MukponutoTun (npo- Mukpodaumn (Mmop- CAHTUMETPLI/COTHK
CNoW PaKYWHAKA B cKOW cknowH Geperoso- KBAAPETHLIX METPOB
KOCOCNOWCTOM necya-  ro sana)

HuKe)

Cnow MesonutoTun (Kom- Mesocdauua (oTHOCUTENs-  [IeCATKW CAHTUMETPOE,
KOBaTkIE OPraHoren- HO cnokoiHan KapboHaT-  pexke — egUHALbLI W LBCAT-
HO-AETPUTOBbLIE U3- HaA cyBauTopans anu- KW METPOB/COTHM KBaA-
BECTHAKM) KOHTUHEHTaNsHOIC MOPA)  paTHbIX METPOB — eauHu-

ubi KBaApaTHb!X Kuno-
MeTpos

Mauka MaxkponutoTun (op- Makpodaumn (nepwoau- LecATku meTpoB/ae-
raHoreHHO-M3BECTHA- YEeCKMW NOABUKHAA KapBo- CATKW, pexxe COTHU
KOBO-ApPrunnuTossie HaTHaA cybnuTtopans) KBaApPaTHbLIX KUNomeT-
PUTMUTBI} pos

Ceuta MeranutoTun (kopan- Meradhauna (kapboHaT- JecATKU, pexe — caTHK
NOBO-PaKOBUHHBIE HaRA cyBauTopans anu- METPOB/COTHU, pexe —
M3BECTHAKWU U Mepreni) KOHTUHEHTanbHOrO WeNb-  NEPBbLIE ThHICAYW KBaapaT-

thoeoro mopnA) HbIX KUNOMETPOB

Cepua MarranutoTun<popma- MarHadaumn (wenvthoBbin COTHA U TLICAYM MET-
uMA (MOPCKARA WIBECT- 3NUKOHTUHEHTAN bHBINA pPOB/TbICAMK KBaapaT-
HAKOBaRA) BaccenH ¢ KapBoHaTHLIM HbIX KUNOMETPOB

*B croBKax npueeaeHbl NPUMePbI.
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petputoBsele, OpaxwonopoBbie, KOPannoBo-6pPaxucnofoBeie, KpUHOWAHO-Gpa-
XMONOAOBLIE, MPOHU3EHHBLIE XOAAMU WNOEA0B, MMUHUCTLIE (BNNOTL A0 Nepexoaa
B MEpPreny ¢ OTAENbHLIMU KOMKAMK N3BECTHAKA) , XapaK TEPU3YIOLIMECA INEMEH-
TAPHOW PUTMUMHOCTBIO CTROBHMA, BLIDAMEHHOW B YepenoBaHum 1o Bonee, To me-
Hee FMUHWUCThIX PAasHOBUAHOCTEN.

Dauny PacCMATPMBAOTCA KaK DEKOHCTRYMPYEMbie NOAPA3AeNEHNA, NpeacTan-
nAumne cobow covyetTaHue ONpeaeneHHOro TUNa OTHAOXKeHWW (NUToTuna) W u-
SUKO-TEOTPagIMUECK X reomMopioAortyeckKinx naHAWadTHeIX VCnoBuin
OCaAKOHAKONNeHWA. [NagHbiM B 3TOM ONpeaeneHMn ABNARETCA reomopdono-
rMYecKan NpuHaanexHoCTb, N0 KOTOPOW M AAeTCA Ha3dBaHuWe chaunin (Tabn. 1}.

B 33aBMCMMOCTM OT macwtaba M uenei WCCNeNoBaHWA, @ TaKIKE BENUUYUHDI
M3y4aemMoro MWHTepBana paspesa ANA BLIABAEHWA MEepUOoAMYHOCTM B CTPOEHWM
0CafloYHbIX TONW, B YacTHOCTW UMKINWYHOCTW PasHoOro NopAaka, onpepene-
HWA NUTONOTrO-haunanbHOR 30HaNLHOCTM BAcCeMHOB CeAMMEHTauWW, pacnpepe-
NEHUA TONEe3HbIX WCKONAEMbIX W T.M., UCNONL3YIOTCA DaipuyHble N0 0Bbemy
naparedesvcsl NOPoOA M COOTBETCTBEHHO Pa3Hbie MO paHry ‘naneonadalladTHbie
ofictanoBK K. Bce 370 BLI3nBaeT HEOBXOAMMOCTL, pa3paboTKW MEPApXMYECK DI
chcTeMBl MUTOTUNOB W thaunin. MpuBeaeHHBIX NATU cTyneHen oBeIMHO AOCTaTOY-
HO Mpu r3yHeH obbekTOB MacwTaba reonoryecKon cucTemer (1abn. 2).
MNpwn Bonee WKWMPOKUX UCCNEAOBAHUAX 3TOT PAN MOKET ObITh NPOAOMNIKEH.

OnpegeneHve TaKCOHOMMWYECKOrO PaHTa Kak NMTOTUNOB, Tak 1 hauni NpoBo-
AWTCA C YYETOM PasmMepoB OTBEMAWMX UM Fecnorvyeckux Ten, ANUTenbHOCTH
uwx oBpa3oBaHWA M NPeAEnoB NatepanbHOro PacrnpocTpaHeHuA. B CBA3WU ¢ 3TMM
MOMHO MPOBECTV NMPUMEPHYIO Mapannenv3aunio NUTonoro-thaumansHelX NoApas-
AeneHui co ctpaturpaduyeckrmu eauHuuamu. MNopRAOK pasmMepHOCTM WX AaH
fcm. 1a6n. 2) 3MnNupuyYeckn NPUMEHUTENBHO K 71atgopMeHHbiM obhacTAm
C KkapboHaTHeIM DCaAKOHakonneHuem. YcTaHoBneHWe 06bLEMOB W rpaHuu
Ka)KA0ro YpOBHA OTMEYEHHON MepapXmM4YecKoi CUCTEMbI NPOU3BOAUTCA NO CMEHE
HanBonee CyuU\eCTBeHHbIX, ONPafenAloLLUX NPU3HAKOB, KOTOPLIE Pa3nuuHbl ANA
pa3HeiX noapasgenenuid. AnA MUKpo- ¥ mMe3onuToTMNOB — 3T0 OBsINHO CmeHa
OAHOROAHOW BEUIECTBEHHOW, CTPYKTYPHO-TEKCTYPHOW ¥ TachoHOMWYECKOW xa-
PAKTEPUCTHKK, ANA MaKponMTOTUNGB — CMeHa CTPOeHUA ¢ CoCTasa anemed-
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TapHbIX UMKNWTOB; ANA MEranuToTUNOB — M3MEHEHWE CTPOEHMA W COCTaBa me-
30UMKNUTOB U T.4. COOTBRTCTBEHHO YBENUYMBATCA M macwTabel 06CTAHOBOK
GCAQKOHAKONNEHNA.

MPUMEPOM  UCNONbL3OBAHWA NUTOTEHETUYECKOW TWUNW3AUMW Nopoa  ANA
BbIABNEHWMA 3aKOHOMEPHOCTEH CTPOEHWA KAapBOHATHbIX TOMUL MOXET CNyXWTb
paboTa No W3yYeHW ONOPHLIX CTPaTUrpaduuecKux pPaspesos cunypa Cubupc-
Kow nnatdopmer [Cunyp..., 1980], kotopaR MnmoCTpUPYETCA aTnacom nNUTo-
TMNOB.
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A.B. TOMIbBEPT

NMATONOINMYECKUE KPUTEPWUW KNUMATOB

FEONOMMMYECKOr O NPOWNOIro U UX MCNONb3OBAHUE

B PETMOHAMNbLHLIX MANEOKNTUMATUYECKUX PEKOHCTPYKUMAX
(na npumepe me3030A 1 naneorerda Cnbupu)

HecMmoTpA Ha AOCTWXKEHMA MAneotTepMOMETPUM WM yCNexu B PeLeHWn mate-
MaTUYECKMX MOAener KNUMAaToB reonorvM4eckoro Npownoro, NMToONoruYecKue
KPUTEPMA OCTAKTCA Ba)XHEWLUMM 3NEMEHTOM nNaneoKnumaronorvu. Tonsko
reonorvyecKkue martepuansi 0bpasyroT ee HaaexHyr hakTyansHyro bazy. WH-
TErpauMA [AaHHbIX 3TMX TPeX rnaBHbIX HanpasnNeHwin NaneoKnMmMarTonorun oT-
KpbiBaeT MNEPCneKTUBbLI KAYECTBEHHOTO YNYYLWEHWA NaneoKNMMaTonoruyec-
KWX MNOCTPOEHWWA 3a CYeT pacwupeHuA cnexktpa (axTos, aenaet wx Bonee 06-
CTOATEMNbLHBIMM W AOCTOBEPHbLIMWA B YCNOBUAX WUCKNHOYEHWA CUCTEMATUUYECKOWM

_ OWUBKKW W B3aMMOKOHTPONA HE3aBUCUMbIX [AaHHLIX, YKa3aHHbIE NONOXEHWA
pacnpoCTPaHATCA KaK Ha rnobaneHbie, Tak ¥ Ha DETMOHANLHLIE NaNeOKNUMa-
TUYEeCKME PEKOHCTPYKUMK, T.e. Ha ONPeAeneHWe KNMMaTUYeCKOW 30HanbHOCTH,
TUNOB KNWMATOB MOACOB M 30H YU MX FNasHbIX NapameTpoB ANA OTAEAbHbLIX
KPYMHbIX TEPPUTOPWIA TUNA reonorMYecKUX pervoHoB. TpeboBaHWA K KoMnN-
NEKCHOCTU W AETAanbLHOCTK MCCNeA0OBaHUA B PervOHansHoW NaneoKnNMmMaronoruu
0COBEHHO YXKECTOMATCA, NOCKONbKY B 3TOM CNyYae vccnepoBavens vumeeT
aeno ¢ Bonee 0AHOPOAHBIMU NPUPOAHBIMKA YCNOBUAMKU (HEpeAKO B npeaenax
OAHOrO KAWMATUYECKOro MNoAca), C A0CTaToMHO ONUEKMMKM naHawadTamu,
OTcropa U KavecTBeHHO HOBoe TpeboBaHME K MCXOAHOMY (DAaKTUYECKOMY MaTe-
puany: B aHanuMi sosnexawTcA He 0Oo0buweHHbie AaHHbIE, a rnaBHbiM obpa3om
KOHKpeTHble reonoruvyeckue GakTel, KOTOpblE K TOMY e A0MmKHbl obpazosbi-
BaTh AOCTATONHG rycTyko ceth. Heusmepumo so3pactaer v TpeboBadue K ToY-
HOCTW CTpaTUrpafMyecKmux CONOCTaBNEHUN.

OAHUM M3 rNaBHbIX U BECbMa MHOPMaTUBHLIX NOKa3aTenel naneoKnumara
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B PErvoHanbHbiX WCCNEAOBaHWAX ABNAKOTCA reonorvyeckue dgopmauvmn (s
noHMManuu Wwkonbl Warckoro—Xepackosa), NO3ToMy CTONb BaKHbl MX Kap-
TUPOBaHME W KNMMATMYECKAA WHTepnpetaymA. Vicnons3loBanue B peruoHansHowm
naneoKnUMatonorun  (BMECTO KOHKpeTHbIX (Gopmauuin)  (HopmMaumoHHbIX
TMNOB, ""MUTOreHeTUYECKUX' (KaumaTuueckux) dopmauvin (no B.M. Cunuub-
HY) WUNWM NUTONOrUYECKMX hopMauunii, 8 noHumaruu A.B. PornoBa 1 B.E. XauHa,
HEAIPPEKTUBHO.

He MeHee BaKHbIM 3NeMEeHTOM PEruoHaNBLHCW NANEOKNUMATONOIMMKU ABNA-
BTCA @HAnM3 YacTHbIX WHAWKATOPOR ManeoKNMMata. NOpoAHO-MKWHepanoru4ec-
KX (BKNHYAA PYAHBLIE KOHUEHTPAUMW M MUHEPANIOTUKO TNUH) , TEOXMMUNECKUX,
NaneoHTONGIMYECKUX, [aHHbIX naneoTepMomeTpuu, [pu PerluoHaNbHbIX UG-
CNeNoBaHUAX BCE 3TW [aHHble K3PTUPYHKTCA Ha NaneoreorpaM4yeckon OCHOBE,
NTO €CO3R8ET ONepaunoHHYe Baly CHMHTe3a 3TKUX MHOrO4UCneHHbIX 1 Pa3HOPOA-
HLIX reonoruueckux axktopos, nomoraeT uabGexars owWMWBOK B KAUMaTUuES-
KOW TPaKTOBKE Tex WNWU WHbIX Nokalatenew GNarofapA TOMY, 4TO OHW KOHTPO-
nMpyroTcA 0bwenr naneorearpaduieckon obCTaHOBKOM,

KapTbl pa3sMeweHnA reonornyeckux OPMaunim M 4YaCTHbIX WMHAWMKAETOPOB
naneoknNumata, NoCTPOEHHLIE ANA KOPbLl, Mena v naneoreda Cubupu [Maneo-
naHawadTsl..., 1968; Maneoknumarte: ..., 1977], onpeaeneHHo ycTaHaenu-
BAKOT KNAUMATUYECKYH 30HaNbHOCTb W COBEPWEHHO OAHO3HAYHO ONPEeAenAT
TN NaneoKnumarta B Npefenax Tol UNW uHoW 3oHsl. NPUBNNKEHHO OHU NO3BO-
NAKT OUEHWTL OCHOBHbLIE NaPaMETPL! NAanNeoKNWMaTa: CPeAHEr0A0BYK TemMnepa-
TYPY, OOWY ryMWAHOCTL—AapUAHOCTL, PEXUM TEMNEPaTypbl U BNAKHOCTK,
B xkomnnekce ¢ naneoboTaHu4yecKMMKU MaTepuanamu (ocobeHHO C peaynsTatamu
cratucTuyeckon obpaboTKu AaHHbIX NAanUHONOrMKM) WM NaneoTemMnepaTypHbIMu
onpepeneHUAMKU hU3NKO-XUMUYECKMMA METOAAMW OHW NO3BONAKT TOMHO Of-
penenuTL NONOXeHve rPaHuL, KNMMAaTUYeCKUX 30H M [OCTaTOMHO AOCTOBEPHO —
rnasHbie NAPameTpbl 30HANbHLIX NAaNeoKNMMaToB.

B me3o20e M xanHo3oe Cwbupb pacnonaranacb 3a npeaenamv TPOMWYECKO-
ro noAca 3emnu. ATOT BLIBOA COBEPLIEHHO ONPEAeneHHO CNeAYeT M3 OTCYTCT-
BMA KapbOHaTHLIX W 3BANOPUTOBbLIX POPMAUNA, NOCTPOEK KOMNOHUANLHBLIX KO-
pannog, KPynHelx (opamMuHucdep (HyMMynuToB, ONEPKYNWH), APEBOBUAHLIX
NanopoTHAKOB W MHOTUX APYyrux MNpeacTasuTenew TPONUHYECKOW (ayHbl U
tnopbi. 06 3ToMm e cBMAaeTenbCTBYET pbuiee obeAHeHUe UX CUCTEMATUYECKOD
COCTaBa NO CPaBHEHWIO A@KE C ONW3NEXawWMMW HXKHbIMKM TepputopuAamu Ka-
saxcraHa, CpeaHen A3uu um wra Pycckor nnatdopmel. Bmecte ¢ TeM MHOruWe
reonorvyecKkre MHAMKATOPbl, 0COOBHHO XapaKTepHbie ANA KHbIX pakoHos 3a-
nagHon Cubupu (KapboHaTHO-TnUHUCTAA hopMaUWA, KPaCHOUBETHLIE U NECTPO-
uBeTHble BOKCUTOHOCHbIE thopMauuM, CKOMNMNEHWA OONUTOBbIX LWAMO3UTOBbIX
WenesHsiX pya v 4p.), 8 Takxke apucyrcrade TennonwbuBeix Mpegcrasurencsi
thayH M cnop (ruraHTcKve Me3030WCKUe AULEPbI, KOKKOMMTOMOPUALI, TPW-
roHWAbl, BEHHETTMTOBLIE, XEMpOnenuMaWesble, NanbMbl W AP.) YKA3bIBAT Ha
OueHbL TeNNbIW, POBHLIM (MpeMMylUECTBEHHO BE3MOPO3HbLIK) KNUMAT ME30308
1 paHHero naneoreHa CubBupu. Onu CBMAETENLCTBYIOT O TeppUTOpPHansHon Hnun-
30CTU NANeoTPONUYECKOro NMoAca, O TOM, 4TO NO KPaWHEW Mepe KX HbIe PavOHbI
Cubupv B OTAenbHbIE 3Tanbl ME3030A U NaneoreHa NPUHaanNexanu K naneocy6-
TPONUKaMm, TOrAa Kak ceBepHbie — Beerga 6einv B Npeaenax naneoyMepeHHoro
noaca, Knumar nocneaHero, BNPOYEM, KAYeCTBEHHO OTNUYANCA OT COBPEMEH-
HOTO ymepeHHoro: 6bin 6anee TennbiM, poBHbLIM U Takke BoNblWER YacTbio Bes-
MOPO3HBIM.

paHWMua naneocyBTPONUKOB M NaneoyMepeHHOro noAca B CUbUpu, UCNbIThI-
BaA 3HAYATENbLHLIE NEPEMELLEHMA B NPOCTPAHCTBE B 3aBUCMMOCTH OT KonebaHwh
KNWMMaTa, AOCTaTOMHO YeTKO yCTaHaBNUBaeTcA AaHHbIMK duToreorpadmm u noa-
KPENNABTCA Pa3MELLEHMEM 0CaAO0YHbIX dopMauni, reorpaduen recnoruyecKmx
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WHAMKATOPOB NaneoKnMmMaTta M OUEeHKaMW TeMnepaTyp BOA APEBHUX MOPCHKWX
Bacceinoa No AaHHbLIM NaneoTepMmomMeTpun, Tak, B NO3QHEPCKUW KNnmatu-
YECKUA ONTUMYM 3Ta FPaHuLa NPOXOAWIa NPUMEPHO  no NUHUK: HAKcumBoNs
(Ceseprbim Ypan) — Xautei-Mancuwck — KpacHoApck — Bankan, cosnapan ¢
rpaHuuen Cubupckon w WHpo-Esponeiickoin naneochnopucruyeckux obnac-
Ten (no B.A, Baxpameesy [1964, 1970]). B ante—ansbe oHa, BUAUMO, 3aHANA
paxe Bonee ceREPHOE NONOKEHWE, a B CEHOM3HCKOM W TYPOHCKOM BEKax CHNb-
HO CMECTMNach K 1ry, No cywectsy 8bimAnA 3a npegensl Cubupw [Maneonana-
wadTel ..., 1968; Maneoknumate! ..., 1977].

Cpennewpckan 3noxa. 3anagHan CuBWPL uenMKOM Haxoaunace B fnpeaenax
naneoymepeHHors noAca, Knumart Bein TenneiM (C oTHocMTENbHO HeBonbwMMK
CE30HHLIMW  KOneBaHnAMU) ryMUaHBIM  (BUAMMO, NOCTORAHHO BNAXKHbLIM) .
CpeaHerofoBble TemnepaTtypsl Ha cesepe M twre Cubupu okxkono 14—16°C,
TepMudeckan avddepeHumnaunA Bbina BbipaxeHa OYeHb cnado.

Moapnewpckan anoxa, B kennoselckom v oKcdhOpACKOM BeEKax WMENo
MECTO MOTENNEHUE KNWMaTa W ApUAOM3EUMA ero Ha KpawWHem tore 3anapHo-
Cubupckon Ninter. KUMepuaKCKuin U BOMKCKWA BekKa — TePMWYECKUA MaK-
CUMYM, apuan3aunA Knumata Ha jore Cubupu. MpaHuua norAcoB, KaKk yxe yKa-
3bIBANOCHL, NPOXoauna no nuHWKM: Hakcumsons — XanTbl-MaHcunck—KpacHo-
apck. CesepHee 3TOW rpaHWubl KAWMAT OCTAaBAnNcA rymMuaHbim ¢ TemnepaTypa-
mi 18—19°C; tokHee — apuansiit C Temnepatypammn 22—-24°C.

PawnemenoBan 3noxa. beppuacckviA M BanaHXWHCKWA Bexka — HeboNbLIOE
noxonopaHvWe Knumata, ocnabneHue apupaHocTi, [oTepuBCcKuWA W Bappemckuin
BEK3 — CMATYEHWE apUAHCCTU Knumata Ha tore CubBupw. I'paHuua naneoyme-
PEHHOTO ¥ NaneoCyBTPONMYECKOro MOACOB MPUMEPHO HAa TOW XKe wWirpaTe, 470
1 B Beppuace—eanaHvxuHe, Knumart naneoymepeHHoro noAca 3anagHold Cubupu
B8 rotepuse—bappeme cTan Bonee NpPoxnafHbIM, CPEAHEr OAOBbIE TeMNepaTypb!
HaxoaMnuck B8 umTepsane 16—17°C, B naneocyBTPoONUYECKOM MOACE — CeMU-
apuaHbIA KNMMaT ¢ TemnepaTypamu 20—22°C. AnTckuit U aneBCKWi Bexa —
HOBBIW  KNWMATUYECKUIA  MAKCUMYM, COMPOBOXAABLUMWACAH CYWECTBEHHBIM
yBnaxHeHnem Knumata Ha ore Cubupu v B Kasaxctane, [paHuua naneoymepet-
HOTo M naneocyb6TPONWUECKOTro NMopAca NPOABWMHYNAcL Ha ceBep A0 nNMHum Cane-
xapa — TypyxaHck — MwupHbin, CepepHee 3TOW paHWllb! KIMMAT OveHb Ten-
NblA BRAXHbIK LCpE.ﬂHEI’OnOBbIE TemnepaTypsl 8 uHTepsane 16—18°C, rogosan
amnnutyaa 4—6 C), workHee — Kapkui nepemMeHHO-BnaxkHbIR (BoKcuTel) ¢ Tem-
nepatypamit 21-22°C.

MospHvemenoran 3noxa. CeHOMaHCKWIA W TYpOHCKuMW Beka — obuwee noxono-
AaHMe W yBnakHerwe Knumarta. Cubupb NONHOCTBIO HaXoAwnack B npejenax
naneoymepeHHoro noAca. Knumar Cubupw — Tennelidl BnaxkHbid, cnabo and-
hepeHUMPOBaHHEI MO WKpoTam. YuaTbiBaAa bGokcuToobpa3dosaHue 8 Cesepo-
3anagHom KasaxcraHe, MOXHO NPeanonoXuTh, YTO CPeAHerogoBan Temneparty-
pa Ha wre 3anagHo-Cubupckoi nauTel Geina oxono 20°C, a Ha cesepe — He Go-
nee 14—16"C. PaHHWIA CEHOH — BO3MOXHO, HEKOTOPOE NMOTENNEHWE KNUMaTa
M, HECOMHEHHO, ycunewue ero auibdepeHumaumn, bokcuTtoobpaszosanue B
CesepHom Ka3zaxcrtaHe CBWAETENKCTBYET O NPUHAANEXHOCTWA 3TOW TEPPUTOPUM
Kk maneocybrponuyeckomy noacy, Knumat Cubupw octaBanca ryMuaHeIM Ten-
NbIM CO CpeaHerofoBLIMU Temnepatypamu Ha cesepe 16—187C, a Ha wore—oko-
no 20°C (panom, B Typrae, npoucxoavno GokcutooBpasosaHue) . Mo3nHWiA
CEHOH — YBN@XHEHWE KnNumara, ymeHblleHue ero auddepeHumnaumn, Hebonk-
Wwoe oTcTyrnneHne K try (8 panoHsl CesepHoro KasaxcTana) 3oHbl cyBTpo-
MHYECKOro NEPEMEHHO-BABKHOTO KanmaTta, CubBupbs NONHOCTBID HaxoAwnacs
B Npeaenax NnaneoymMepeHHoro NOACAa C TennbiM BNaHbIM KnumaTtom, CpegHe-
rOfOBhiE TeMnepaTypbl Ha tore Cubupn Geinn okono 18—20°C, Ha cesepe,
BuAMMO, — okono 15 C.
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Maneouewosan 3noxa. [e€0NOrMY4ecKMe WHAMKAETOPbLlI NaneokKnumara mano-
BbIPAa3UTENbHbI, €M HE MEHee OHM YKa3blBalOT Ha COXPaHEHWEe BNaxHOro Ten
noro v cnabo aMddepeHUMPOBAHHOTO KNUMaTa Ha BCen TeppuTopuu Cutbupu.
O6pasoeanne B8 naneoueHe—3oueHe BokcuTos Ha Enuceitckom kprawe, B MNpu-
aHrapee, Npubainkanse, a Takwe B KazaxcraHe yKasblBaeT Ha NPWHaANEXKHOCTb
JOXKHBIX paioHoB CuBUpKU K 30HE 04eHbL Tennoro NePeMEeHHO-BNaKHOr o KNMMaTta
CO CPEefHETOAOBLIMW TEMNEPaTypaMiu He MeHee 20-22°C

JoueHosan 3noxa. OTmedaeTcR ycuneHwe AuddepeHunaumm U KOHTUHEHTa-
nM3aumMmn Knumara., [paHuua ¢ apuaHeIiM KNMMatom BbIABNAETCA Ha cesepe
KasaxcraHa npumepro no nuuuu Kycranan — Ycte-Kamedoropck. B npeaenax
3anagHo-Cubupckoi nnuTel (KpoMe cambix KPKHbIX €8 PAWOHOB) KNWUMAT ry-
MWAHBLIA Tennbii. CpepHeropoBslie TemnepaTypsl Ha tore 3anagHov Cubupwu
Goinv okono 16—18°C, Ha cesepe — 12—14°C. MNo3aHWit 30UeH —PaHHUI 0NN
UEH — CYWeCTBEHHoe MOXonoaaHue (noBcemecTHOE WCYE3HOBEHME LLAMO3M-
TOBbIX PYA B TEPPUrEHHO-TNAYKOHWTOBOW (HOPMAauMK) W yBNaHEHWE Knu-
maTa. [paHuua ¢ Bonee TeNNbIM K CYXUM KNUMATOM HEYETKO NPOCMEXMBaeTCA
no nuHun KyctaHai—lasnopap. HxHee 3TOW rpaHWubl cpeaHerofosble Temne-
parypbl Bbinu, BUauMo, okono 10—12°C, HawBonee xonogHOro MecAua —
4--5"C, ocapkos okono 1000 mm B roa. 3uMel C oTpUUaTENLHbLIMK TEMNEPAT Y-
pamu Bbinn yke 0ObiMHBIM ABNEHWEM. B cesepHbIX panoHax Cubupu cpeadero-
OO0Bbie TemMnepaTypsbl Beinv okono 4-6°C.
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YOK 551.31:551.7: (571 5)

B/ . MAlY, IC. TOMIAbLIPEB, T.K. [TOMOHOCOBA, 5.11. WyPbIrHH
KOHTUHEHTANbHbLIA NUTOTEHE3

HA 3ANAAHOK OKPAMHE BAWKANLCKOW FOPHOW OBNACTW
B MPOTEPO30UA-KAMHO30WMCKOE BPEMA

MorpaHnunan 3oHa Bankanbckon noaswkHow obnactu m Cubupckon nnat-
GopMbl Ha MPOTAMEHWUM 3HAYUTENBHOW 4AaCTW TEONOrVYECKOW WCTOPUKN BbICTY-
nana B KavecTBe obnactu AeHYNaUMM U KOHTUHEHTANbHOINQ OCaAKOHaKOMNEHNA.
KoHTUHeHTanbHaR oO6CTaHOBKa 30eCb CYWECTBOBana BO BTOPOW MONOBWHE
paHHero NpoTepo3oR, pudee W C NO3AHEro Naneo30A Ao Hawux aHen. B pas-
pes3ax COXpaHWUNUCt NPOTepo3onckue, pudeickue, KPCKUE U KAWHO30WCKWE
KOHTUHEHTanNbHbLIE 0BpPa3oBaHKA, KOTopble hOPMUPOBANUCE B YCNOBUAX npes-
ropHbix BnapuH. CpaBHEHWE KOHTUHEHTaNbHbIX OTNOMEHWA PErMoHa NO3BONA-
€T BLIABWUTL cneumduKy M obwMe YepTbl Pa3HbIX 3TAaNoB KOHTUHEHTANLHO!O
NUTOreHe3a,

ApeBHEAWIME KOHTUHEHTANbHbIE 0OPAa30BAHWA pavoHa CNararwT aKWTKaH-
CKylO Cepu npotepo3olckoro Bo3pacta. Owa paccmartpuBaetcA nubo kak
NO3AHErEOCUHKNMHANLHBIA OPOreHHLIM Komnnekc kapenwa [Mau, 1965; Ce-
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muxatos, 1974: Kennep, 1973], nwbBo xaxk NpoaAyKT  TEKTOHO-Mar marvuec-
Kol akTueusaumu [Byxapos, 1973; v ap.]. Bpema dopMUpoBaHuMA akuTKaH-
CKOW cepumn onpeaensaeTcA B uHTepsane 1,9—1,6 mnpa. ner Hasaa. OHa cnokeHa
MowHoW (A0 5 Km u Bonee) BynKaHOTeHHO-TEPPUIEHHOW TONWLEV, B COCTaBe
KOTOPOW CROXHO COYETAOTCA NEeCTPOUBETHLIE KOHTWHEHTaneHele rpyBoobno-
MOUYHBbIE OTNOXeHWA W cyDOa3panbHbie KOHTPACTHBIE BYNKAHWTLI AaUMT-KBapu-
nopduposoro u GazanbtoBoro (peaxko) cocraecs. CepuAa € oBLWUMM CTPYKTYP-
HuIM HECOrnacuem 3aneraetT Ha rnybokopeHyauposaHHom dyHaamenTte. Oc-
HOBHbIM TEHETUUYECKWUM TUNOM TEPPUTEHHBIX OTNOXEHWA ABNAGTCA NPONIOBUN,
MOAYMHEHHOE 3H3YEHME UMEIDT 03epHbIe 0CaaKW.

BblaenATCA ABa TMNa Paspesos.

1. HakonneHnA KpynHbiX, NOCTENEHHO PAa3pPacTaloulMXCA KOHYCOB BbIHOCA
{cyxve penbThl) MNOCTORMHLIX BOAOTOKOB, 00pPa3ywWMUX KOHCTPATUBHO Ha-
CNOEHHYK NECYaHO-KOMrNOMEPATOBYH TONWY, MOCTPOSHHY W3 MHOXXECTBa
pa3HoMacWwTabHblX aCMMMETPUYHBIX PUTMOB (KOHFNOMEpPaT—NecYaHuK Knu
KOHT1OMepaT—NecyaHUK —aneepo-aprunnMT) C RCHbIMW CNeaamMu pa3mbiBa B
ACHOBaHWW. [lOBONLHO 3HAYMTENLMBIE YacTU paspesa (NaYkWM MOWHOCTLH Mo
400 m u 6Gonee) CROXeHbl MOHOTOHHBIMK FPaBEAMCTLIMM NECYaHUKaMKU C pac-
CEAHHOM ranbKoOW, HEPeAKO NOYTW HeoKartaHHoW. Tonwa cdopmMupoBanach
B MPeArOpPbAX, B 30HE C YCTOWMMBO BLIPAKEHHbIM TEKTOHUYECKWUM nNorpyxe-
HUEM, MO8 C NePexofoM W3 FOp B NOATOPHO-BEEPHYK 30HY pe3xo cbpackisanca
0BnoMOYHbBIN MaTepwan.

2. TponioBWiA BPEMEHHEIX MOTOKOB 30Hbl 3HAKOMEPEMEHHbLIX TEKTOHWUYEC-
Kux asukeHnin, OH CnoXeH PasHbIMU NMUTONOMMYECKUMW TUNamK Nopoa, XapaK-
TEPU3YETCA ACHO BbIPAXKEHHOW paawansHon audiepeHUMaunen rpaHynomeTpu-
YeCKWX KNaccoB OT BanyHHb!X, UWEBHUCTO-raneyHbix NOpPoA K NecYaHsIM ©
anesponutam—aprunnuram. Cpeau NocneaHUx BbiAENATCA  KPacHOUBETHbIE
W3IBECTKOBbIE (aHanespuThl U 3eNEHO-CEPLIE O3EPHbIE NEHTOYHOCNOUCTLIE,
3aMeLLatUMECA MO NPOCTUPAHKIC BaNYHHBIMK KOHRT NOMEPaTamu,

B uenom OTAOKEHWA NONMMUKTOBLIE, peXEe — apKO30Bble, OTNAYaTCA
nMTonoro-hauMansHOW NecTEOTOW, CNOXHLIMKW - NaTtepanbHbiMU  COOTHOLLEHUA-
MU, HarW4YMEM 3PO3MOHHbIX Bpe3oB (rnybuHon ao 100 m), 3anonHeHHbIX Kpac-
HOUBETHLIMW rPYBCOBAOMOUHBIMKN NPOAYKTaMW BHYTPUHOPMAaUMOHHbIX Pa3Mbl-
BoB. B nopoaax o6biuHbl KOCAaAR CNOMCTOCTL MOTOKOBOrO TWMa, Cnefbl Teue-
HWA CTPYEK BOAbl, 3Haku pAbU TeYeHWI, NONUIOHBI YCbIXaHUA, CNeAbl Pa3MbIBa.
XapakTepHbl rpy6anm 3epHUCTOCTb, HECOPTUPOBAHHOCTH, NNOXaA OKAaTaHHOCTb
0BnoMOYHGrQ MATEPWANa, NYAUHIoBbie CTPYKTYPLI nopoa. flerkaa gpakuua
nopoa, NOMUMO KBapua w NONesbiX WNaros, NOCTOAHHO COAEPXUT 0BNOMKHU
nopos. Keapua oGbIvHO Heckonbko Bonblie, yem nonesbix wnaroB, B rAaxenon
pakumMM 4acTo NOBLIWEHO COAEPXKaHMe 3NMA0Ta, KNWHOUOW3UTA, cdeHa, UHOT-
03 aKUECCOPHLIX MWHEPANoR FPaHvTOMADE ¥ PYAHBIX MUHEDANOB.

MpyBoobnomoUHble oTAOXeHWA NpoTepo3oA NpeacTaBnAwT coboi oporex-
HBIA KOMMNEKC apWMAHBIX W TYMWUAHLIX KOHTUHEHTAaNbHbIX OCaAKOB, OPMUPO-
BaBWWXCA B NPEAropbAX B OCHOBHOM 33 CY4eT NPOAYKTOB AeHYyaauuu oaHOBpe-
MEHHO PacTyUulero rOpHOro COOPYYKEHWR, pacnonarasBwerocA Boctounee. C
3ITOW TOMKM 3PEHWA OHW AO0MKHbLI BbITh OTHECEHLI K MOMNAcCCOBOW (opMaumu.

B paHHem pudee Hakonunacs mowHas (1000 m u HBonee) ronmwa keapue-
BbiX WeBHUCTO-raneyHo-Necyarbix U BLICOKOr MMHO3EMUCTBIX aNespPo-NennToOBLIX
0CaAKOB NpUBREXHO-MOPCKOW pasHWHB! (aHaWCKaR W OKYHaAWNCKaA CBWMTLI) .
NCToMHUKOM 0CafoOYHOro MaTepuana ABMNACL KOPa BLIBETPUBAHUA, BEPOATHO,
annuTHo-KaonuHutToBoro tmvna, Cnabo metamopdm3sosaHHbie npodunu 3NBUA
N0 XapaKTepy MWHEPanbHbIX WU reoXMMUYECKWMX NPespawieHnin M3k K dane-
PO30OACKUM, HO OTAUYAKTCA OT HUX HEKOTOPRLIM HAKONNEHWEM KanwA B BEPXHUX
rOPM30HTAaX U BLICOKOW CTEMEHbIO OKWUCNEHHOCTW Kene3a, 4To, NO-BUAMMOMY,
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CBA3aHO rNaBHbIM 00Pa3oM C QTCYTCTBUEM HAZEMHbBIX OPraHW3mMos; CBoeoh-
pa3Ho TaKXe noBefeHWe KpemHesema. HamBonee pacnpocTpaHeHbl 03eDHbie,
nponenanbHsie U MENKOBOAHO-MOPCKUE (C rpaykKoHuTom) oTnokewus. Boe
OHW 06pa3nBaHbl YWCTO KBapPUEBbIMM KOHIrNOMEpaTO-NecyaHiKoBbIMK  (43CTbi
BpeKune-KOHrNoMepaTsl, CKOPee BCEro MPON8MansHele] W BLICOKOr NWHOIE-
MMWUCTBIMK NEPBUYHO-TNUHUCTbLIMKM OCaAKAMK C AMACNOPUTAMU U FEMATUTOBbIMK
pyaamu [Conoserox, 1975] .

DopmMUpPOBaHWUE HUKHEPUGENCKON TONULIM NPOXOLMNO0 B YCNOBUAX TENNOrQ ry-
MUAHOTO KAMMATa NPU HAIKOR TEKTOHWUECKOW BKTUBHOCTV WM BbIPABHENHOM
penbethe obnacten cHoca v ocagkoHakonnenuA. OHa uMKCMpyeT 3NoXy ucuep-
NaHMA TEKTOHUYECKOW AKTUBHOCTWU, HACTYNUBLUYKD NOCHE MNPOTepo3oWcKoro
OpOoreHesa, Ha rpaHuLe PaHHeNpPoTePO30UCKOro (KapensCcKoro) u BaikanbcKoro
UMKNOB TEKTOrEHe3a.

NpWU3HaKyM KOHTUHEHTaNsHOW OOCTAHOBKW B PETMOHE B cpeaHepudienckoe
8PEMA YCTAHABNMBAKTCA NO BEAMKTaM CpeaAHepudenCKOon KOPb! BbLIBETPUBAHKMA,
MOWHOCTE KOTopow adocturaeT 10 m. B uiaydyeHHbIX NpodUNAxX OTYeTNWBL! W3-
MEHEHMA MUAHEPANLHOCO U XMMUHYECKOTO COCTaBOR. B NPOAYKTaX BLIBETPUBAHWA
onpeaeneHbl KAONWHWT, TMAPOCNIOAL!, 8 B eAWHMYHbLIX Cry4aAx — BemuT. Mepe-
OTNOMEHHbIE NPCAYKTbl 3TOM KOPbl BbIBETPUBEHWA — KPACHOUBETHbIE Kaonu-
HATOBbLIE APrUANWTLI — BXOART 8 pa3pe3 pudeA, 3aneran MecTamu Herocpea-
CTBEHHO H3 KOPE BbiBETPUBAHMA (ONXMHCKAA cauTa! .

Cneaviollan BO3PaCTHAA rpPynnNa KOHTUHEHTAaNbHbIX OTNOXEHWW B pa3pese
PacCMaTPUBAEMOro PervoHa oTHocMTcA K pe Wx dopmMupoBaHMe NPOXoanno
Ha (hOHE 3HEPrUYHOM TEKTOHO-MarmMardu4ecKow aKTABU33uMM, OXBaTWUBLUEA B8
mesosoe 3abankanse, Ha wore Vipkytckoro amdwvreartpa atToMy NPeaLJecTsoss:
M ANWUTENbHLIA KOHTUHEHTaNbHbIA Nepepbls 1 HOPMUpOBaHWe KaoNkHWTOBOW
KOPb! BbIBETPUBAHKA.

Opckan cegumeHTaunA Ha tore Cubupckon nnathopmel Havanacs B CPeaH2M
neviace. B ope CcHopPMHPOBaAniCe MOWHAR ANMKIBUANLBHG-BYNKAHOTEHHAR yTie-
HOoCHaA dopMaunAa. Ha 3anaaHom cknoxe BankanbCKow ropHou obnactu wop-
CKaA Tonuwa MPeACcTaBiiena PATMUYHLIM Pa3pesom annsuA ¢ npeobnasaruem
OTNOXEHWI PYCEN NPEAropHOW 30HbI, NPEACTaBNEéHHbIX TPpyboobnoMouHbIMMU
KoHrnomMepaTamu. K ceBepo-3anaiy OHW 3AMEULAtOTCA PYCNOBLIM, NOWMEHHBIM,
CTapPUYHBLIM ANNIOBUEM NOTOKOB HU3KOW AMHAMMKW 1 BONOTHLIMKA OTNIOKEHUAMM
C Pas’nUyHoW UHTEHCUBHOCTHLHY TopdoHakonnewuA. BynkaHoredusie obpazoea-
HWA MPEeACTABNEHbl ANEBPWTOBLIMKU, NENUTOBLIMK, PEAKO—NCAMMUTOBLIMUK TY-
thamu u TybUTamMn B OCHOBHOM KWUCNOro cocTaea, obpazyoummu 8 cpeaHeit
4acTW pazpesa NPOoCNoN MOWHOCTLIY OT CAHTUMETPOB A0 NEPBbIX METPOB.

B pa3spese wpbl BLIAENAKTCA TPW CNOXHO NOCTPOEHHBLIE (MaKpopUTMamu)
ceuTbl (pabatckan, TanbUMHCKAR W KOTOBCKAA) , U3 KOTOPbIX BERXHAR CNOXEHE
Hanbonee rpyObIMA KOHrNOMEPaTamMK, DOPMUPOBEHME WOPCKOW TONWW NPo-
MCXOAMNO rNaBHbiM 00pPa3om 3a CHeT PasMbiBa Naneos3omcKMX U Me3030MCKUX
MarmMatuyecKinX Nopoa W MeTamopdMueckux kKomnnexcoB aokembpur, pac-
NONOXEHHBIX HENOCPEACTBEHHO K 1OTY W I0ro-BOCTOKY ©f COBPEMEHHOI rpa-
HAUbLI 0BnacTy wpcKon ceaumentaumd. VMamenedun coctaga oBNOMKDR BBEPX
No pa3pe3y YKasblBawT HA YBENW4YMBAKWYIOCA TNYBUHY 3PO3MOHHOIO cpeaa,
3 KO BPeMEHU HaKONNEeHWA TPEeTLEro MAKPOPHUTMA — W Ha HEKOTOPbLIE M3MeHe-
HAA NAOWAAW MWUTAOWEA NPoBWHUMKW. HoBbie AaHHbie NOATBEPXAANT rpej-
nonoxenve H.A. ®nopexcosa (1960] o cywecteosanuu B 1OPCKMA Nepuoa
e6nuan Hankana cBOAA3, CNOMEHHOI O NMOPOAAMK, aHANOTU KOTOPLIX B HacToswee
BPEMA pacnpocTpanenbl B 3abarkanse.

MNpeobnanaHue TOHKOro NAPOKNACTWYECKOro Marepuana B8 cocrtase TydoBs
YKa3biBaeT Ha 3HAUMTENbHYK YAANEHHACTL 0BNacTen akKyMynAuMM OT BynKa-
HWUYECKKWX annapaToB, KOTopble, NO-BUAMMOMY, pacnonaranuce B 3abankanve.
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MNo3aHEME3030ACKO-KAWHO30WMCKWUA NUTOreHe3 npoTtexkan Ha ¢oHe Hanpas-
NeEHHO MEHAWMWUXCA NPUPOAHbLIX YCNOBUA (KnNumat, pensed), TEKTOHWUYECKME
NBUWXEHMA) NPU 3HAYNTENLHOW POAM NPOUECCOB BLIBETPUBAHWA, CEAMMEHTA-
UMA NPOUCXOAWNE rnasHbiM 06pPa3omM B NOKanbHbLIX BNaaWHax W B CBA3W C
hOPMUPOBAHUEM MNOBEPXHOCTEW BbIPABHWBAHWA. YCTAROBNEHO NATh 3MNOX KO-
poobpazosanna [Masnos w- ap., 1976]. B nosagHem meny cdopmvposanace
K3aonMmHWUTOBAR Kopa, B PaHHEM naneoreHe BbiBeTpMBaHWE AOCTUIrano narvepur-
HOW CTaAMM, B ONWUroueHe—muoueHe Bbin 0bpaszoBaHbl rMAPOCNOANCTO-MOHT-
MOPUNNOHUTOBbLIE NpoMnKn, B NnuoueHe (popMMpoBanack KpPacHO3eMHaA Kopa,
Hepeako 6nvakaA kK Kanuye. B veteepTUuHoe BpemAa obpaloeanack Kopa dm3n-
YECKOrO BbIBETPUBAHWA: B 30MMNEACTOUEHE —PAHHEM NNENCTOUEHE MOLLHbIE 30HbI
APECBAHUKOB, a no3aHee — rpyboobnomMoyHbi 3nweuKn. ViameHenua Tunos
B8bIBETPUBaHMA 0BYCNOBNEHL! 11aNPaBNEHHbIM U3MEHEHWEM KNWMaTa OT BNarkHO-
ro cybrponuyeckoro (naneoreH) K TennomMy BnakHOMY € OTAEMNbHbIMW apUAHbI-
MU 1 CeMuapuanbiMun haszamu (MWoUEH) , TENNOMY U CEMUapUAHOMY (NnNWoueH)
W NEPEMEHHO-BNAaXXHOMY: TO YMEPEHHOMY, TO HUBansHoMY (kBapTep) . K KoHuy
NNMOUEHa CPEAHErOAOBbLIE TEMNEPaTypPbl, OCTABAACH BCE eule NONOKUTENbHbLIMMU,
npubnuzunace k 0°C, a Co BTOPOW NONOBUHLI PaHHErD NAEACTOLEHA yCTaHOBH-
NMMCL OTPUUATENbHBIE CPEAHEr0AOBLIE TemnepaTypsl. [apannensHo yBenuunBa-
nuck oporpadimueckue KOHTpacTsl 8 npouecce pudToreHesa.

CoOTBETCTBEHHO C YKa33aHHbIMW W3MEHEHWAMMU MEHAIOTCA COCTaB KaWHO-
30MCKUX OCAAKOB M rOCNOACTBYNXUIME FEHETUYECKWE TUNbl oTnoewun. B na-
neoreHe M muoueHe npeoBnanardT 03epHbIE, 03EPHO-NPONKOBUANbHBLIE U AENIO-
BWaNbLHO-NPONKIBUANBHBIE FNUHUCTLIE ocapku. Kpaesble rpyboobnomoyHble
haumn 03epHbIX OCZAKOB NOARABUNUCL NUWbL B 33aPOXAAOWMXCA KPYNHbIX Bac-
cerHax pUdToBOW 30HbI BOHNM3W TEKTOHM4ecKW akTuBHoro Xamap-[abaHckoro
nneva puTa. ANMIOBUA COXPEHWNCA 3HAYMTENLHO XYXE, 4TO, NO-BUAMMOMY,
CBA3aHO € No3aHeawew aeHypauwen. [lecvaHo-anespuToBan GpPakuWvA AOMMWO-
LUEHOBOWM 4acTu pa3peza xapaxkTepu3yeTcA pe3skum npeobnanaHvem Ksapua w
APYTUX MUHEPanoB, YCTOWMYUBLIX K BbIBETPUBAHMKD, MUOUEHOBLIE OCAAKU KMe-
0T NONMMUKTOBLIA cocTas. CHUXEETCA AONA KBApUa, XOTA OH NO-NPEXH8MY
npeobnanaeT, NORBNAKTCA NNarvoKnNasbl, a 8 COCTaBe TAXENoW Gpakunu obeiy-
HOW CTaHOBUTCA porosan ofmaHka. 3Ta TEHAEHUWA, HAMETUBLIAACA B MWOUEHE,
CTaHOBMWTCA BCe Honee 3aMeTHCK BBEPX MO pa3pesy W B YETBEPTUUYHLIX OCAAKAX,
0cOoBEHHO B MO3AHENNEMCTOUEHOBLIX, OHA MNOMy4aeT MAaKCUManbHOE pa3BuTue.

ToHkonenuToBaA pakuMA NpobnemMaTyHbIX MEN-NaneoreHoBbIX OTNOMXEHWIA
COCTOMT 13 cntoAsl nomTuna 2ZM | 1 CTPYKTYPHO HECOBEPLIEHHOT O KaONMHNTA;
MOHTMOPWUNNOHWUT U FannyasMT BCTPEYAlOTCA cnopaanyecku. B MuoueHoBbIX oT-
NoXeHWAX NpeobnanaeT MOHTMOPWNNOHWT, TMAPOCNKOA3 WU CTPYKTYPHO Heco-
BEPLIEHHbLIN KAONWHUT COCTaBNAKT rnpumeck. CpeaM MOHTMOPUNNOHUTOB YCTa-
HOBNEHbI AMOKTA3APWYECKME U TPUOKTa3ApPU4eCKUE Pa3HOCTU (FrNUMHO3EMUCTbIE,
HENe3ncTble, Hene3ncTo-MarHe3nansHsie 1 MarHe3manbHbie) .

B nnuoueHe cdoOpMUPOBANCA NOYTH MONHBLIA CNEKTP TEHETUYECKUX TUMNOB
KOHTUHEHTaNbHbIX OTNOXEHWA Pa3NUMUHOro rpaHynomMeTpuyYecKkoro cocrtaea (ot
rpy6oobnomouHbiX 00 FNMHUACTLIX) . HavwbBonee pacnpocTpaHeHbl annioBWanb-
HO-NPONBKUaNLHBIE, A NOBUANLHO-NPONIOBMANbHbLIE U O3ePHBLIE O0caakuM. B oco-
BeHHOCTAX COCTaBa OCAaAKOB OTY4ETNMBO NPOABNEHLI NOKaNbHblE OCOBEHHOCTK
npupoaHow obcrtaHoBku. CpeaM rNUHUCTBIX MUHepanoe npeobnaparoT aUOK-
Tasgpu¥ecKne MOMTMOPMANOHWTBI W FMAPOCNKAL), CTPYKTYPHO HECOBEpLUEH-
HbIW KanNWHWT, KaK NPaBMNo, COCTaBNAET NPUMECh,

B ueTBEpTM4YHOE BpPeMA B CBA3W C oDOpasosanvem bawkansckown pudTtoBon
BNaAvHbl C MaKCUMaNbHBIMK KOHTPAacTaMu penbeda B YCNOBUAX YEPeaYHOULMXCA
NEAHUKOBLIX WU MEXNeAHWKOBLIX 3N0X DOPMUPYIOTCA BCE WM3BECTHLIE MEHETHU-
YECKWME TUMbI KOHTMHEHTaNbHbIX OTNoXeHun. OTYETNUMBO BbIPAKEHA KNUMAaTW-
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yecku obycnoeneHHaR cmeHa npeobnaparowmx TUNos. C NeAHWKOBBIMU 3MNOXJ-
MW, NPUBOAMBLUMMW K W3PEXEHHOCTM PacTUTENbHOro NOKPOBa, CBA3aHbLI pes-
KOe YyCMNeHWe AeHYAALMOHHBLIX NPOUBCCOB 1 pe3Koe nNpeobnajaHue CKNOHOBLIX
oTNoXeHWn W nponwsnA. CnoXHocTe penseda, NecTpotTa NaHAwWadToB Mex-
rOpHbIX BNagvH v AndhepeHUMPOBAHHOCTL HEOTEKTOHMYECKUX ABUMXKEHWI 0DYC-
NOBNMBAOT Ype3BbiYaintHoe pa3HooBpasne U cnoXHoCTh auManbHblX COOTHOWE-
HUW Pa3HblX OCAAKOB W FEHETMHYECKMX TUMNOB OTNOXeHuin. B cocTaee ocankos
rnasHoe 3HadeHue npuobpertaroT necuaHbie U rpyboobnomonHbie. OHw xapax-
TEPU3YIOTCA PE3KO BbIPAKEHHBIM NONMMUKTOBBIM COCTaBOM.

JoHHble ocagkv BO BnaguMHax baikana u3yyeHbl C NOMOLLbIO TPYHTOBbIX
Tpybok. BepxHAA 10—12-meTpoBaA 4acTb OCAAONMHOW TOMWM B KOTNOBWHE
Baikana vMeeT ABYMNEHHOE CTPOEHME: HWXKHAA ee MONOBWHA NpPeacTasneHa
MENKOBOAHLIMU 03epHbIMKU DNIOBUOMNAUMANBHBIMIA NECKaMK, MTMUHZMKU CO 3Ha-
YATENLHOW NpUMecbic 0BNOMOYHOro Martepuvana, NEHTOYHbIMM rnuHamu. Ha
CKMOHax KOTNOBWHb!I BCTPEYAETCA KOpPa BbIBETPUBAHWA, [NIMHWUCTbIE MUHe-
pansl — rMapocnioabl U KaonunauT, [NA nexawmx ssiwe ocaakoB rnyboxkosoa-
Hore baikana xapakTepHbl COPTUPOBAHHOCTL U AuddepeHunauma MaTepuana
o1 rpyboobnomoyHoro B NpUBPEXHON 30HEe N0 anNeBpPO-NeNMTOBOrO B LEHTPank-
HbIX 4acTAX o3epa., Kpome Toro, B pe3ynbTarte TEKTOHWYECKOW U CEMCMUYECKOW
AKTMBHOCTU (hOPMUPYIOTCA TypbuanThli, obHapykeHHbie Bnepsble. B rnyboko-
BOAHLIX OcCaaKax BaWKana rnMHUCTbIe MUHepans! NpeAcTaBneHb! NPEUMYLLECT-
BEHHO MOHTMOPUNNOHUTOM WU TUAPOCNIOAOW. Ha CKNOHaxXx KOTNOBUHbI MOLL-
HOCTb ocCaakoB rnyboxosogHoro bawkana 8 OCHOBHOM COCTaBNAeT nepsbie
MeTPbl, 4acTC ACNWM MeTpd; OH2 YBENW4UBAeTCA B UEHTPanbHbIX Y3CTAX KCT-
NOBWHbI, B 0CODEHHOCTW B ee CeBEpPO-3anaaHON NonoBWHE, rae obbiYHO 63nbLanA
yacTb pazpesa npeacTagneHa TypbuauTamu. Ha Bo3sbilleHHs!X YYaCcTKax, B 4acT-
HOCTM Ha Akxagemuueckom xpebte, otnoxenms rnybokosonHoro bBakkana
cocTasnROT He Bonee 1—-2 m, a ﬁénbwym 4YalTh paspeaa cnarardT NAKOLEHOBbLIE
AMaTOMWUTbI, MEPECN3UBaIOWMECA C MAOTHBIMK rnvHamu, MoXHo npeanonararts
HellaBHee (HO He fo3gHee cpefHero—BEpPXHerc NNencTouera) CyulecTBOBaHWe
Ha MecTe coBpemMeHHoW TnyDoKCBOAHOM KOTNOBWHLI Bailkana CyXoAonsHOW
BnaguHe! C CUCTEMOW MEMNKOBOAHLIX P3a3PO3HEHHbIX W COEAWHRBLUMXCA BOAO-
TOKaMK PasnuyHbiX NO pasMepam 03ep.

B BepTUKanbHbIM PAA 0CAaA0YHbIX thopMaunii bankanbCKoh PUMTOBOA 30HbI
BNWCLIBAETCA KaWHO30MCKaA BynkaHoreHHan dopmaumnAa. lepBbie M3NUAHUA
6a3anbToB CUHXPOHHbI HOPMWUPOBAHWIO BYNKAHO-TEPPUIEHHOW TONWM Mena—
naneoreHa, NocneaHue W3nNUAHWUA WUMEKT roNoueHOBbiM Bo3pacT. B KOHTypax
BaiKanbCKoW BnaavHbl 033anbTbl M3BECTHbIHA YWWKaHeMX ocTposax [EckuH
w ap., 1978].

C KaiHO30eM CBA3aHb! NMPOABNEHWA HU3KOTEMNEPATYPHOro MTMAPOTEPMAaNnk-
HOro MeTacomaTto3a. [uApoTepManbHbIE TAWMHUCTbIE METACOMAaTUThEl MMET
WWPOKUWIA BO3PacTHOW AWana3oH (HOPMUPOBAHWA, BEPOATHO, TaKOW e, Kak
u 6azaneTel, U UX oBpazoBaHue npoaonkaeTcA B HacToAuwee spema. 06 3atom
CBWAETENLCTBYT TEPManbHbIE UCTOMHUKKW No nepumeTpy o3. Bankan, Bbina-
AEHWE MAMHUCTBIX MWHEPANOB M3 TePManbHbIX BOA, FannyasuT B AOHHLIX OCaA-
kax Ballkana v CooTBETCTBYIOWME U3MEHEHUA BMEL2IWMX NOpPoa ¢ hopMUpo-
BaHWEM aprunnM3vpoBaHHbiX 30H. MPOABNEHWA HWU3KOTEMNEPATYPHOro MeTa-
comaTto3a B bailkanbckoi pudTOBCH 30HEe W3BECTHLI CPeAy NOPOA PA3NUYHOTO
BO3pacTa, HauMHaA c mMeTamopduyeckux Tonui apxerA [JlomoHocosa, Kawae-
sa, 1975; JlomoHocosa, [lemsarosuy, 1978: Yepwacos, 1978]. Hosble aaH-
Hble MNONy4YeHbl NPU M3y4YeHUU NpobBnemMaTuuyHbIX Men-NaneoreHoBLIX OTNOXe-
Hin MuHABACKOW BNaguHbl, rAe B MECTPOUBETHBLIX TNMWHAX 0OHapyXeHbl HO-
soobpa3osanMA TypmanuHa. B napareHeTMveCcKOW accouMauuMu Co CnroAaamu
NOMMTUNHON MoandKuKauum 2M | ¥ TypManuHOM BCTPEYaloTCA LeonuTel. Buige-
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feHbl ABE reHepauvu ueonuTos — TabnuTyaTon M po3eTKOBUAHOW OPM, NPU-
yeM po3eTKOBWAHbIE arperatbl 06pazyoTCA No TabNUTHATLIM KPUCTANNaM aHarb-
uvma. TvapoTepManeHbie TNMHWCTbIE METaCOMaTWTbl B M3BECTHOW MeEpe OTPa-
waroT CNeurtuKy TEKTOHMYECKOrO pPasBWUTMA PEruoHa B KaWHO30e W NOMMKHbI
YUYW THIBATLCA NPU KAPTUPOBAHUM KOD BbIBETPUBAHWA W BbIABNEHUU WX reHeTu-
yecKUX TUNOB, MOCKONLKY C KaXAblM U3 HUX MOxeT BbiTe CBA3aH onpeneneH-
Hblil KOMMNEKC NONE3HbIX NCKOM3eMbIX.

WayveHne Kpaesoi 3oHbl BaikansCkoW ropHoun obnactu nNokasbiBaeT, 4YTo
ye B BECbMAa OTAANEeHHbIE TEONOrMYECKME 3NOXW CYLWECTBOBANM YCnosua
anA HOPMWPOBAHWA KOHTUHEHTaNbHbIX OTNOXEHUI. HakonneHne ApPeBHEWLUWX
w3 Hux Havanock oxono 1,8—1,9 mnpa. ner Hazan, T.e. oHW BXOQAT B pAp Ha-
uwbonee APEBHWX KOHTUHEHTanNbHbIX OTnoXeHuih 3emnwn. [oAsBneHwe nepsbix
KOHTWHEHTaNbHbIX OTNOXEHWA, TECHO CBA33HHLIX € KUCNLIMW BYNKaHUTaMu,
cBugeTensCTBYET O Afanexo 3aweawem pazeuTun obonovex 3emnn v dopmu-
posanvn B Mpubankanse K 3TOMY BPEMEHA 3PENOWA KOHTUHEHTANLHOW KOPLI
[FachapoB W Ap., 1978] . MNpubaitkansckue NpoTepo3oicKue TEPPUTEeHHO-BYNKa-
HoreHHbie cyBadpansHeie 06pPa3nBaHUA BECBEMAa CXOAHbI € OMUCBIBAEMbIMU B
ApYruX peruoHax w 6nmMaku kK HMM no Bospacty [Canon, 1973; Cemuxaros,
1974: Byxapos, 1979]. Cpean TeppureHHelx nNoOpoa AKUTKAHCKOW Cepuu
onucaHbl MPaKTUYECKKW BCE W3BECTHbIE CPEAM MONOAbiIX KOHTUHEHTaNbHbLIX
OTNOXeHWA Pa3HOBMAHOCTU M OTCYTCTBYHOT Kakue-nubo cneunduyeckue Twnbl.

MHOTME 2neMeHTapHble PUTMbl B pa3pesax MepBoro TWMNa M WX COYETaHWA
nogoBHel XapakTepHbIM ANA annBUaNbHLIX CBAT. HapRay co 3HawuTenbHbIMK
pasmepami KOHYCOB BbIHOCA 3TO 34aCTaBNAET CBA3bIBATL WX (HOPMUPOBaHWE
C DeATeNbHOCTbIO NOCTOAHHBIX BOAOTOKOB. B CBA3WM C OTCyTCTBMEM pacTUTENk-
Horo NOKPOBa NOCTOAHHbIE BOAOTOKM MOTMM CYLWECTBOBaTL NUWbL B YCNOBUAX
ropHoro penseda, MopdhOTEKTOHUYECKUE OCOBEHHOCTU KOTOporo 06ycnoe-
NUBANA KOHUEHTPauMIo NOBEPXHOCTHOMO CTOKA B NIMHEWHbIX 30HAX, 8 BEPTUKanb-
Han 30HaNLHOCTL, CHEXKHO-NEAOBLIE WANKW (MPWU COOTBETCTBYHIOWMX YCNOBUAX)
U KOHUEHTPAUWA 30H PasrpyaKW NOA3eMHbIX BOA B AONUHAX NOAAEPXWBANU
OTHOCMTENBHO PETYNADHOE NWUTaHWE FOPHbLIX PEK. 3TuUM, no-Buanmomy, oBuAc-
HReTcA (QOPMUPOBEHME B aKWUTKAHCKOE BPEMA KPYNHbLIX KOHYCOB BbIHOCA NO-
CTOAHHBIX BOAOTOKOB. B ycnoeBuAx paBHWHHOro penseda (B TenTopruHcKoe
gpemAl noaobHsle oTnoxennr we dopmuposanitce, OTIOKEHUA KOHYCOB Bbi-
Hoca OTHOCATCA K MPONOBUAanbHOMY reHeTwyeckomy Tuny [ lWanuep, 1980] .
Takum oBpasoM, B UENOM ANA aKUTKAHCKWUX OTNOXEHUW XapakTepHo aGconwoT-
HOe rOCMOACTBO MPOMOBHAA W OTCYTCTBUE ANNIBUA KAK TeHeTMUYECKOro Tvna
oTnoxeHvn. B 3Tom Bbipaxkaerca ux cneunduia.

HeeBX0AMMO NOAYEPKHYTL eule oaHy cBoeobpasHyo ocobeHHoCTh NpoTepo-
30WCKMX KOMTMHEHTaNbHbIX OTnoXeHui. B Sonee mMonolbie 3N0Xu HOpMUpo-
gaHue MOArOPHO-BEEPHOrO KOMMMNEKCa CBA3AHO C apuAHbiMKW 30Hamu | tlaHuep,
1980]. B yCNOBMAX MYMUAHOro KNUMaTa, Kak 3T0 MOXHO BUAETL NO peruoHans:
HOMYy MaTepuany Ha Npumepe I0PCKUX W KaRHO30MCKUX OTNOXEHWW, Nponio-
ananLHo-aNNKBUANLHEIE TONWMW H3 NPEArOPHOK PaBHWHE 3aMEWEtTCR anmnko-
suaneHeiMKi, B nokem6Bpuu NOAropHO-BEEPHBLIA KOMMNNEKC OTNOXeHWn cop-
MWpOBANCA U B TYMUAHOK 06CTaHOBKeE.

Ha KamaomM M3 pacCMOTPEHHLIX 3TanN0OB KOHTUHEHTANbLHOIrO QCaAKOHaKOoMN-
neHusa TONWM, KOPPENATUBHLIE BbiCOKOMY, rnyBoKo pacuneHeHHoMy penbedy,
coueTanvcb € (PopMauveid KOpbl BbIBETPUBAHWA, 06pa3zoBaHHOW NopoAaMu
BLICOKOM 3penocTu, ChOPMUPOBABLIMMICA B YCNOBWMAX BbIPaBHEHHOr 0 Denbeda.
Cpenu HWUX BbIAENAETCA CBOMMW YHWKANbHLIMK MaCLiTabamm HuxHe puden cxan
KBapueB0-BbICOKOT NMHO3eMNUCTaA opMaura  (Kopsl BblBeTpuBannA) . B no-
pnoBHeIX  MacwTabax HaKOMneHWe MepecTNOKEHHEIX NPOAYKTOB BhigeT-
puBaHuR  He MNOBTOPANOCL B APYFMe OTPe3Ku BPEMEHW; NpaBaa, aHano-
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rM4HBbIE TONWMW WMPOKO Pa3BuMThl B BNM3KUX NO BO3PacTy paspe3dax HUWHEro
pnben apyrux tepputopun [Cemuxatos, 1974] n dukcupyoT Becbma cneum-
GV4eCKUA OTPE3OK reoNoOrMYecKon UCTOpUK.

[MepeoTnoxeHHble MPOAYKTbl XWMUYECKOr0o BbIBETPUBAHUA WUIrPardT Pa3nuy-
HYH ponb 8 pa3spesax OC3AO0YHbIX TOMI, 4TO 3aBWCUT Npexae BCEro oT CNoco-
6a paambiBa — 33 CY4eT NPEMMYLULECTBEHHOIO 3HAYEHWUA Pa3MbiBa 'cBEpPXY’’ UNM
pasmbiga ‘cboky’’. Cnocof6 xe pa3meiBa OnpeAenAeTcA rnasHbim obpazom
TEKTOHUHYECKHUM PEXNMUMOM MPH BaXKHOW PONU KNMMaTHMYeCKMX (haKTopos.
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YAK 552.55
11.8. CEMEHOB, 8./1. CEMEHOB

KPEMHUCTBHIE NMOPOALI HEBYNKAHOTEHHbIX OBMACTER
U NPUHLMUNBI UX TUNWIALUK

N3 MHOKECTBA NMPU3HAKOB KPEMHMCTLIX NOPOA TONBKO MOPONOruYecKue
ocobeHHocTu cybBeTpata v ycnoswA 3aneraHuA HeoBnoMOYHBIX KPEMHWUCTbIX
nopPoa ABNAKTCA WHBAPWAHTHLIMKA NO TONKOBAHWIO, CYLLECTBEHHbIMW W NOBTO-
PANULIUMWACA B 0CAA0YHBIX POPMAUMAX HEBYNKAHATEHHbIX NRATPOPMEHHbIX 0D-
nacTten oT no3gHero gokembBpuA Ao aHTponoreHa. 3Ty NPU3HAKW NO3BONAKOT
NOAPA3NENATE KPEMHWUCTbIE MOPOAbL! Ha ABe rpynnel: cybakBansHO-opraHoreH-
HY0 WU cybaspanbHo-xemorenHyw. [logo6Han roynnudposka He NpenATcTByer
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WX AanbHEWLWEMY AENEHUIO NO APYrMM OCHOBAaHWMAM ANA TUMU3aUMK KOHKPEeT
Hbix 0BCTaHOBOK (POPMUPOBAHNA CUMMUUMATAB U C UHBIMI UENRAMU.

Fpynny cybakeanbHo-opraHoredHbix nopoa OOBEAMHRAKOT: OpraHOreHHb!
WNU PENUKTOBO-0OPraHOreHHbIM COCTaB; CTPOraA NOCNeAOBaTEeNBHOCTL Hannac
TOB3HWA; acCOUMauWA B pa3pese W NNaHe C TePPUreHHO-OPT aHOTEHHbIMMK, pexe
XeMOreHHbIMKM OCaaKamu v nopoaamu. CybBaksanbHo-opraHoreHHoe ocCaaKo-
HakonneHve obycnoBneHo: BUO-(PUMKO-XUMUYECKUMKM NAPaMeTPaMK CPENbI,
KOHTPONUPYIOUWEA NPOAYUMPOBAHWE OPraHW3MCB C KPEMHEBbIM CKENETOM;
FMAPOAYHAMMYECKUMWA yCnoBuAmMK DacceiHa ceanMeHTauWW, OMNpesenAownMu
BO3MOXHOCTb OTNOXEHWUA 3TUX CKENeTOoB, NOCNECeAWMEHTALMOHHBLIM PEXUMOM
oCaaKa ¥ nopoabl, CNocoBCTBYIOW WM COXPAHEHUMKD KPEeMHeBbiX ckenetoB. [lo-
poaoobpasyrowan pone KPeMHEBLIX OPFaHWYECKUX OCTAaTKOB BO3MOXHA NpPK
OTCYTCTBMM NPUBHOCA TEPPUreHHoro Matepuana, YCNoBMW XEMOFEeHHOW Ce-
AWMEHTAUMM W YCNOBWA ANA (DOPMUPOBAHKA Taho- U OPUKTOLEHO30B C HEKPEM-
HeBbLIM COCTAaBOM CKenetos. [locnefHee MOXET BbiTh CBA33AHO C PA3NUUHLIMK
NPUYUHAMK: OTCYTCTBMEM YCNCBWW ANA NPOAYUMPOBAHWA OPraHU3IMoB C He-
KPEMHEBLIM CKENETOM, HEBO3MOMHOCTLI WX 33aXOPOHEHWA B CMNY TMAPOAM-
HaMUYECKOTO PEXUME UnM U3MKOo-XMMUYeCKux napameTpos (Bapbep kapbo-
HaTHOM KoMNeHcauun) baccerHa ceaMMeHTauMW 1, HaxkoHew, Npu Hebnaronpu-
ATHBIX YCNOBWAX COXPaHEHWR 3TUX CKeneToB B ocagkax W noposax. B paw-
"HOM PAAY Ka»Abld NOCneayrWwMU HakTop WCKAKYaeT BAMAHWE Npeabidy-
wero.

[AnA cunMuUMTOB 3TOW rPYNNel C NO3AHEro AOKEMBPUA A0 aHTPONOreHa xa-
paKTEPHO NOABMEHWE HOBbLIX OPraHM3MoB C KpemMHesbiM COCTAaBOM CKeneTa,
BO3pacTaHve WX NopoAoobpasylowen ponv B OTAeNbHbIE 3MNOXKM M YYacTue a
HOBbIX, PaHee He CBOWCTBEHHbIX obcTaHoBKax nurvoreHesa. [Mo nutodaumans-
HOW MPUHAANEXHOCTU OPraHOreHHbLIE CUNUUMTbI NOAPA3AENAIOTCA HA MOpCKWe
(rny6oKoBoAHLIE ¥ MENKOBOAHblE) W KOHTUHEHTanbHble (03epHO-BanoTHsle
W NOYBEHHbLIE) . YuMTLIBAA XOPOWYIO M3yYeHHOCTs NMOPOA 3TOW rpynnel [Crpa-
xoB, 1960; CeHskosckunt, 1977], eaga nu uenecoobpazHo NPUBOAMTE KOH
KpeTHbie NPMMepPbl OPraHoreHHOro KpeMHeHaKoNNeHUA W NopoacobpasoBaHun,
CneayeT OTMETMTL, YTO NPAMON CBA3W OPraHOreHHOro KPEMHEHaKOoNNeHuA
C NOCTYNNEHWEM KpPEMHe3eMa W3 BYNKAHOMEHHbLIX WCTOMHWKOB MAW KOp Bbi-
BETPUBAHWA He obHapyxuBaeTCA. B coBpemMeHHbIx DaccelHax opraHuamel ¢
KPEMHEBbLIM CKENETOM (POAYUMPYIOT B8 CambiX Pas3nvuHbix 0BCTanoBKax nnTo-
reHesa.

CybBa3apanbHo-XeMOTeHHY0 rpynny cunauuMToe 06veanHAET yHacnenoBaH-
HOCTb KpPeMHE3eMOM MCXOAHOro cybCTpaTta Cambix PasnuuHbiX NOPOL, CEuEHWE
UX Tenamu CeaUMMEeHTAUMOHHOro NOPAAKA HannNacTOBaHWA, AWAreHHsiX CTPYK-
TYp W CTpaTturpauueckux rpaHuy, 3ta rpynna noapasfgennAeTcA Ha ase Nnog-
rpynnbi: OCTAaTOMHO-METACOMATUYECKME NOPOAL! W UEMEHTAUWMOHHO-MEeTacoMa-
tuueckme [CemenoB w ap., 1980]. OcraroyHo-mMeTaCOMATMYECKME MNOPOAb!
npeacTaBnAlT cobod NPoAYKT HEKOMNEHCAUMOHHOrO 3aMelieHUA 3-KpucTo-
6anuToM (pexe APYrMMW MUWUHEPANaMW KpeMHesema) KanbUUMTOBOro, Npeumy-
LWEeCTBEHHO OpFraMorenHoro cybeTpaTta ocagoyHbix obpaszosanuii. OHu Npuypoye-
Hbl K MOBEPXHOCTAM BbIBETPUBAHWA, CNaraiwT npodMnn 30HaN6HOTO CTPOEHUA,
ABNAKLUMECA OAHMUM M3 TUNOB NUTOMauMin NNOWAAHLIX U NUHEAHBIX OCTaTOY-
HbiX KOp BbIBETPUBAHUA TEPPUIreHHO-KapHoHaTHLIX nNopoa. AnA a-kpuctoba-
NUTOBbIX KOP BbIBETPUBAHWA XapaKTepeH He TONbKO BbIHOC KPEMHe3ema u
APYrMX KOMNOHEHTOB, HO W €ro nepepacnpepnenexdue ¢ obpasoBaHMEM anHMO-
cMnuKaTtoB M a-kpucrtobanvta. HoBooOpa3z0BaHHbIE MOHTMOPMUINOHUT U KaO-
MIMHWAT, CONYTCTBYHOWME 3-KPUCTOBaNUTOBLIM METacOMaruTam, yawe Boeelo
(OPMUPOBANMCL NYTEM MET3COMAaTUYECKOro 3aMEeLLeHWUA TEPPUreHHbIX YacTwiy
NoneBbIX WMNATOB U CNG, 8 rubBcuT U BEMUT, WHOrAa OTMEHAHLIMECA B NK
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HEWHbIX KOpPax, — CAHTETUY4ECKM, B NOPOBOM MPOCTPAHCTBE MCXOAHLIX Nopoa,
CmeHa MWHEPanoro-reoXWMKWYecCKWX accounayud B a-kpucTobanurtossiX nNpo-
hunAX KOPbl BLIBETPUBAHMA M OTBEYaBLLIME 3TOW CMEHe BEPOATHbIE MapamMeTpbl
cpeabl [Cemenoe u ap., 1980] He npoTMBOpeYaT TeopeTMYECKUM NpencTaBne:
HUAM O (OPMUPOBAaHWWM 30HANLHOCTM B Kopax BbiBeTpuBanuA [Kawwuk, Kap-
nos, 1978]. Takue XEMOreHHbIE CUNMUMTbI, CBA3aHHbIE C KOPaMW BblBETPH-
BaHMA cnabo pacunerHeHHbIX NEHENNeHDB PaHHEeME2030WCKOW, PaHHEeMEeNoBOW,
paHHenaneoreHOBOW, PaHHE3OUEHOBOW W NO3AHENMOHTMYECKOW 3N0x cybaspans-
HOrO NUTOreHesa, WWPOKO pacnpocTpadeHsl B npeaenax Pycckon nnatdopmsi,
Arnrno-Mapwkckoro BacceHa, cesepo-socToka Adpukyd U CuHalickoro nony-
ocTposa.

Bropaa noarpynna cy6aspanbHO-XEMOMeHHbIX CMAMUMTOB npeacTaBnAeT
coBol NpoayKT &-KBapueBoWl, pexe — a-kpuctobanuToBOW ueMeHTauMu, MeTa-
cOMaTo3a M UEMEHTAUMW MCXOAHOro cybBCTpaTa pasnuuHbiX OCAA0MHbLIX NOPOA
B 30HaX WMHAWABTPALMOHHOrO NPeobpPa3oBaHMA Ha HEKOTOPLIX reoxMMUyec-
Kux Bapbepax, YuuTeiBaa, uto GopmMa Ten UHDUNLTPAUMOHHBIX CUNULUMTOB
onpeaenAeTCA M30TPONWEW CBOWMCTE W COCTaBa WCXOAHLIX NOPOA, @ NPOTAMEH-
HOCTL 30H WHKUNBLTPauMOHHOTrOo NpeobpasoBaHMA — oBNacTAMKM pacnpocTpaHe-
HUA reoxvmMuyeCknx Bapbepos B 0cafo4Hbix OPMauMAX, 3T NPU3HAKK Henb-
3R WCNDNb30BATL KAK KPWUTEPWA TUNM3AUMK YCNOBUA DOPMUPOBAHUA WHGBUNL-
TPAUWOHHBLIX CUNMUWTOB. B nepBom cny4ae 3ro CBAR3dHO CO CXOACTBOM (Mnu
paanuuMeM) ucxoaHoro cyberpata nopos, npeobpazoBaHHbIX B pPas’sMuHbIX
(MnM cXoaHeix) reoxumMuveckux obcraHoBkax. Bo BTOPOM Cnyuyae CXOAHble
(Mnu paznuuHble) reoxumudeckue Gapbepbl MOTYT 3aHWMaTh pasnuuHoe (Mnw
CXDAHOE) NONOXEeHMe B 0CafoYHbIX OPMAUMAX Ha NYTU ABWKEHWA pPacTBOPEH-
HOro KpemHesema, XOTA BO MHOMMX (OPMauMAX NOMOMKEHWe HEKOTOPLIX Freoxu
Muueckux BapbepoB — ABNEHWEe NOBTOPAROLLEECA,

OcHoBOW THMNKM3auMKM OBCTAHOBOK (HOPMUPOBAHUA WMHMUILTPAUMOHHbIX
CMNMUMTOB CAY»aTt accouuaumi HoBooOpPa3oBaHHbIX MWHEPANOB W NONOXeHwe
30H WMHIPUNLTPAUMOHHOW MUHEpanu3auuu B 0OCAAOCYHBIX (OPMaUMAX OTHOCH-
TeNbHO NOBEPXHOCTEW BbiBETpUBaHWA. B nocnefHem cnydyae BO BHUMaHUWE criegy-
eT MpuHWMaTL MOBEPXHOCTb BbIBETPUBAHWA, NEPEKPLITYHD CaMbiMK APEBHUMU
ocagKamu, B KOTOPbIX COAEDPXKATCA MNEepeoTNIOXKEHHbIe Nnopoabl 3Tux 30H, o
MONOMXEHWNI0 OTHOCUTENBHO NOBEPXHOCTEA BbIBETPUBAHMA 30HbI MHDUNBTPALUOH-
Horo npeo6pa3oBaHWA, C KOTOPbIMM CBA3aHbl XEMOTEHHBIE CU/IULMUTLI BTOpOW
MoArpynnbi, NOAPa3fAenATCA Ha TpW Tuna: rNybuHHblE, NPUNOBEPXHOCTHLIE
1 NOBEPXHOCTHbIE.

nyBWHHbIE 30Hbl CBA3aHbl C 30HAMW KOHTaKTa BOAOHOCHLIX MOPU3OHTOSB,
¢ 06nacTAMK pacnpocTpaHeHWUA XNOPUAHbLIX U CEPOBOAOPOAHLIX BOA. [TpuMepoM
MOTYT CNY>XWTb 30HbI C BKMOMEHWAMW KpeMHeW, 3anerawoiive Ha Bonbwown
rnybuHe CPean HeM3MEHEeHHbIX MenoBbiX NOpPoA no nepudepun UeHTPansHOW
yactn [HenpoBcko-[loHeuKoi BnaguHbl (KBapu-bapuT-uenecTMHOBaA accouua-
uMA) , unu obnacTu pacnpocTPaHeHuA MPOHWMUAEMbIX OCaAKOB, BbIMOMHUBLINX
Bpe3bl B HENPOHUUAeMbIX NOPOAAX HUWXHEro Mena Ha cesepo-3anage Kypckow
MarHuWTHON aHomanuu, opmaumm Moppucon wrata Konopano CWA, B nodhaHe-
po3onckux Komnnexkcax AP (KBapu-cynbhuiHaA accounauna) .

MpunoBepxXHOCTHLIE 30HLI 0BycnoBneHs! pe3kon cmeHo Eh v pH B ocHoBa-
HUM Npocunen BbIBETPMBAHWA MNOUWAEAHOrO W NUHEAHOrO TWUNOB. TUNWYHLIM
npumMepoM TakKux obpa3oBaHWA MOTYT CNyXWTb pPaHHeNaneoreHoBble Kopsl
BbiBeTpuBaHuA Esponbi, CeBepHoi Adpvkn n Curakckoro nonyocTpoes, a
TaK»Ke No3QHenaneoreHoBble W Heor eHoBble KOPbI tora Pycckon nnatopme! v
AgcTpanuu. MHorna 6e3 4OCTaTOMHOrO0 OCHOBAHWA WX OTHOCAT K KOpPam BbiBeT-
pPUBAHWA WNKW NPORYKTam Fanemuponuia (hard ground).
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MoBEPXHOCTHbIE 30HBI NPUYPOYEHbI K OBNACTAM MNOBLILEHHOW a3paumw
BOAOHOCHbIX TOPU3OHTOB, a Take ahemepHbix GaccedHos, Takue CUNMUMTSI,
CBA3aHHbIe C NO3AHENaNneocreHOBLIMU M HEOTeHOBLIMMK 3noxamu CyBaspansHoro
NUTOreHe3a, pacnpocTpaHeHbl Ha loro-BocToKe Pycckon nnardopmel, B Bensruu,
Hupepnavaax, Boctoudow Caxape, HOAP u B ABcTpanuu. C y4eTom accoumaunii
HOBOO6pa30BaHHLIX MUHepanoe fAankHeWwan Tunu3aumA obcraHoBok dopMu-
POBAaHMA XEMOreHHbIX CUNULUMTOB O4eBUAHA.

B 3aknoueHve HeoOXOAWMO OCTaHOBWMTBCA Ha KOHUENUuM TeHeTWYeCKOH
CBA3M OCafloNHOr0 KpeMHEHaKOMNMeHWA ¢ NpoueccaMu synkaHuama [MypaBees,
1976], Ha npeacTaBneHUAX 06 OPraHOreHHOM W XeMOTeHHOM KpeMHeseMe Kak
0 KonnouaHow cucteme [Mypasbes, 1976; Cenbkosckui, 1977].

B nonb3ay ByNnKaHoOreHHoW runoTess! NPUBOAATCA cneaylouwme daKTbl: Korl-
nomopdHbIA XapakTep BbiAeneHWHd KpemHedema, accouuauuu ¢ BeHToHWTaMu,
TpaHCrpeccCMBHOE 3aneraHue CUMNUUWMTOB W OTCYTCTBME B HWX OPraHu4eckKmux
octaTkoB. Kak AONONHUTENbHbIE apryMeHThl 3Ta runoveza ucnonk3lyeT OTCYT-
CTBME OnpeaeneHHoro O6BLACHeHUA MexaHW3ma [AuareHHoro npeobpa3zoBaHuA
OpraHoreHHOro KpeMHe3ema B XeMOreHHbl a-KpuctoBanut u a-ksapy [Kpem-
HucTble..., 1976], a TaKxke cyaeHue HeKoTopsix uccneposateneil [CeHbkos-
ckuit, 1977), B COOTBETCTBMM C KOTOPLIM OTCYTCTBME MM HanNW4Me KPeMHUEBLIX
CKeneToOB OpraHU3mMoB OAWHAKOBO MNOATBEPWAFET MNEPBUYHO-OPraHOMeHHYH
npupoay Nbbix cunuuutos. OaHako nepsbiid hakT, NPUBOAWUMBLIA B NOnb3y
BYNKAaHOTEHHOW TWNOTe3bl, He MHBAPUAHTEH MO TONKOBaHWIO, BTOPOW — HEMOB-
TOpPAEM, TPETUHA U YeTBEpPTbIA — NPOTUBOPEYaYT AaHHLIM, NPUBEAEHHBIM B CaMOK
paboTe aBTOpa 3TOW rKMNOTE3bl, @ OCTaNbHLIE AOBOALI HE MOTYT ObITh MPUHATHI
KaK OCHOBaHWe B CBA3W C A0KAa3aTeNbCTBOM Yepe3 OTpULaHie.

PaccmoTpeHve HeoBNOMOYHOTO KpeMHEe3emMa OCafouHbIX NOPOA KaK KOfi-
NOWAHON CUCTEMbl eaBa nM crnpaseanuso. Tak, npu obe3asowusaHum obBnuk
YacTUL KpeMHe3ema He U3MEHAETCA, @ X PAa3MEPHOCTL Metee 1077 cm [CemeHos
m ap., 1980]. 37to He nossonAeT BLIACNUTE arpubyThi KOMNCUAHOW CUCTEMBI
[Konnouasi, 1973] wan gonycTuTs ee Hanuvue.
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B.6. KYPHOCOB, U.B. XOTOAKEBHY, I1.M1. KOKOPHHA, H.B. KOTO8

TUWAPOTEPMAINBHOE BIWAHWUE MAMTMATUYECKOIO ®YHAAMEHTA
HA ®OPMUPOBAHWME OCAQKOB B OKEAHE

B HacTtoAuiee spemA 6a3ansTOBLIA CNOW B OKeaHe BCe Nalle PacCMaTpUBaeTCA
KaK OAWH W3 CYLIECTBEHHbIX WCTOYHMKOB BELLECTEa, MOCTYMNAKLWEro 8 OKeaH.
BbIHOC XMMUYECKKMX 3nemeHToe u3 BazankToeE Npoucxoaut BnarogapR ruapo-
TepManbHOW LUMPKYNAUUK B OKe2aHu4eckon kope. [1poHUKHOBeHne MOpPCK O BO-
Abl B OK2aHWYECKOE NOXe Ha riyduHy He meHee 1,0 KM He BbI3biBaeT B HaCToALLEE
BPEMA COMHeHWI1, 0COBeHHO NOCNE MHCTPYMEHTaNbHLIX 3aMep0B NPOHUULABMOCTH
Ha3zanbToOB ANA MOPCKOW BOAb!, npoBefeHHbiX B 69w u 70-M pencax cyaHa
"I nomap Yennenawen’.

BonblwuHcTaO McCc1ea0BaTenen Npy PacCMOTPEHUKM MMAPOTEPMANbHON UUPKY-
MAUWY OrPaHWYNBAIOTCA MOPCKOW BOAOW. B TO e BpeMA CBefeHWA O rasoBow
COCTaBAAKLLEA TMAPOTEPM H3 OKEaHWYeCKOM fJHe, BTOPUUHbIE MUHEpans! B 63-
3anbTax, coaepxauime Top, Cepy, YrNeKucnoTy, a TaKKe HaX0AKK CAMOPOAHbIX
metannose [Bonxos, Wrepenbepr, 1981; Wrepenbepr u ap., 1981] — sce 270 no-
Ka3biBaeT, YTO, KPOME MOPCKOW BOAbL! ‘B yuCTOM BuAe'', B TWADPOTEPMANLHON
UMPKYAARUMYK  LWMPOKO Y4acTBYIOT HBeHUNbHbIE KOMMAOHEHTLI. HIBeHWNbLHLIA
nious B 3aBUCUMOCTM OT TEKTOHWMYECKOrO NOMOMEHMA Y4acTKa AHa MOMeT
CMeulars COCTaR MOPCKOW BOAbI B PaA3HOK CTelleHd, BNNOTh A0 NGNHOW ee
3aMeHsl.

Wivpoxo pacnpocTpaHeHHOE ABNEHWE TMAPOTEPMAansHOW UWMPKYPAUvK 8 Oa-
3aNLTOBOM CNOe OKedaHWYBCKON KOpPbl CONPOROXMAAETCA W3IMEHEHUEeM NeTpOXu-
MUYECKMX M NETPOM3UYECKMX XapaKTepucTK Da3ansios v BbIHOCOM XMMuYe
CKWX 3NeMeHTOR M3 HUX B OCaROK WM Boay. BbiHeceHHOe BeWiaCTBO pacxoayer-
CA Ha HOPMUDOBaHKE 3KCranATUBHbIX OTNOXEHWH, 8 TAKXE Ha nononHeduve of-
WKUX PECYPCOB PAaCTBODEHHBIX BEUEeCTB B8 OKeaHe ¢ NOCneay:ouwnm obpa3osa-
Hvem B ONaronpuATHbIX YCNOBWMAX AYTWUreHHbIX MUHEDANO0R, Keneio-Mapraq-
UEeBbIX KOHKPeuui, KapboHaTHbIX ¥ KPEMHWUCTRIX OCafKOB.

AnA BbIACHEHWA MOTEHUManNsHOW BO3MOMHOCTH W3BNEYEHUA XMMMHYECKWX
3nemMeHTOB W3 6a3ansTOB NPU KOHBEKUWW B HUX FOPAYUX pacTzopos Bbini npo-
BeAeHb! AKcnepumenTansHble paboTel [Bischoff, Dickson, 1975; Hajash, 1975;
Mott!, Holland, 1978, 1979; Seyfried, Bischoff, 1979: Xonoakesus, 1981].
OneiTsl OXBaTLIBaNW WMPOKUIA MHTEPBAN YCNOBWWA B3aMMOAGWCTBWA BOAA-—NO-
pona: Temnepatypa — 100—700° C, aasneHue — Ao 1 kBap, OTHOLEHKE BOAA/NO-
poaa — o1 1:3 po 200:1. MpoaonxuTensHocTs onkiTos Bsina ot 3 ac 435 cyT.
B kauecTee pacTBOPOB ObiNiM UCNONbLIOBaHLI NPUPOLHAR W CUHTETUYECKAR MOp-
CKaA BOA3, AUCTUNNMDOBAHHAA BOAA, MWHEPaNW30BaHHbLIE XNOPWUAHLIE, Kanbho-
HaTHble W CynbthaTHbie BOAbI, KWCNble PacTBOPLI, 8 TAKXE MOPCKaA Boja C fo-
BasneHuem pTopa, Cepbl Pa3HOW BANEHTHOCTU U Y NEKUCTIOTHI.

Pe3ynbTaTbl MHOrOYUCAEHHLIX ONLITOB NOKa3anu GoMbLWYK NOTeHUMANLHYH
BO3MOXHOCTE WM3BMEYEHWA METPOreHHbIX 3NeMeHTOB W MeTannos w3 HasansTos
npyv ruapoTepMansHod UMPKYNALMKM B OKeaHUM4YEecKon Kope. Hanpumep, B onbi-
tax [1. Buwodiba c coastopamu [Bischoff, Dickson, 1975; Seyfried, Bischoff,
1979] no m3aumonercTewio 6azans,TOBOro CTEKNa C MOPCKOW BOAOHW, NpoBe-
AeHHbIx npu P =500 Bap, T = 260° C W npu OTHOLLIEHUW BOA3/NOPOAA, PaBHOM
50:1, nony4YeHo B npopearupoBaBlien Boae yBenwueHue Fes4500pa3, Mn—
8 2000, Zn — 8 150, Si0; — & 139 (npu T = 150°C 8 1770 pa3), Cu — B 50,
Ca — B 4, Ba — 8 15 pa3. KoHueHTpauum K u Na B pactBopax He WIMeHWNWCh.

BbIHOC “3BNeYeHHOro BewlecTBa 3a npeaens! 6a3anbTOBOTO CNOA KOHTPONMU-
PYETCA MHOrMMU (HaKTOPaMK: CTPYKTYPHO-TEKTOHUHECKUM NONDKEHWeM
10. 3ax. 1065 145
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Cxema 38BUCMMOCTM WMHTEHCMBHOCTW BTOPUUHBIX npeoﬁga:noaauuci\ Ga3an,ioB 0T moWw-
HOCTHM NaBOBbLIX NOTOKOB ANA MOWHBIX (3) n ToHKUxX (6) noTtoxkos

rMApPOTEPMansHOM aKTUBHOCTLIO PavoHa, BO3PacToM DasansToB, UX XUMWUYECK UM
W neTporpauyeckmm COCTaBom, @ TAKIKEe TUMOM W MOLULHOCTLHO W3NUAHWA.
MocneaHwWid M3 nepeyucneHHbix (haKTOpoB Npuenek ocoboe BHWMMAaHWe nocne
M3YYEeHUA BTOPWYHBIX MUHepansHbixX NpeobpaszoBaHWi BepxHeMenosbix Hazans-
ToB BnaauHel Haypy (61-i peic cygHa “'Tnomap Yennenpkep’’) U KanHoaow-
ckux Basanbtos Kocta-PukaHckoro pudta (63-i u 70-i peiicsl). Bo snaauHe
Haypy B MowHbIX noTokax (poneputax), aocturarwowmx 80 M mMowHOCTH, ac-
COouMaUnM XuWNbHbIX MUHEPAnoB NOKa3sbiBAKT, 4TO BTOPUYHbIE npeobpa3oBaHuA
NPOXOAMNK NpW OCThbiBaHWK BalanbTa NpuMepHo oT 500°C A0 MouTH NOAHOro
ero oxnaxaenuAa [Kurnosov et al., 1981] ., Bo3o6HOBNANKCE BTOPMYHLIE Npeob-
pa3oBaHMA Ha cTaaMu pa3orpesa Da3anbTOBOro KoMMNnNekca NO OCTaTKAM Hels-
MEHEHHOro cTekna u onueuHa. Ho obbem M3MeHeHUi Bbin HeGonbWoON, TaK KakK
OCHOBHAR Macca 6a3zansTOBOro pacnnaBa pacKpucTannuaosanack 8 AONEPWTHLI,
WHEPTHBLIE NO OTHOWEHUIO K U3MEHEHWAM B 3TUX YCNOBWMAX.

MNocnenoBaTenbHOCTL BTOPUYHLIX W3MEHEHWW B NUNNOY-NaBax WM TOHKWX
noToKax crexknoBateix OalanetoB Kocta-PukaHckoro pudta apyras. Bropuy
Hble npeobpa3oBaHMA HACTYNWNKW TONbKO Ha cTagMW paslorpeBa BazanbToBOroO
komnnexca [ Kurnosov et al., 1982]. Mpu 3axkanke, BepOATHO, NpOMCXOAMNa
nOTepA He3Ha4yuTenbHOr 0 KonuyecTBa BeulecTBa 6e3 HOPMUPOBAHMA MUHEPANb:
HbiX (ha3.

3aBMCUMOCTb BTOPMYHLIX Npeobpa3oBaHWil OT MOLULHOCTK NaBOBbIX NOTOKOB,
NoKa3aHHaA Ha pUCYHKe, B OCHOBHOM A0/KHA NOBTOPATLCA U B BbIHOCE U3BE
YeHHBbIX M3 63a3anNbTOB XUMUUECKUX INEMEBHTOB.

Mpu OCTbIBAHWM U3NUBLUMXCA Ha NOBEPXHOCTL AHA NABOBLIX NOTOKOB N6ON
MOLHOCTW BbIHOC BellecTBa NPOUCXOAMT B BOAY. 3acTbiBaHWE MOWHBIX NOTO-
KOB COMNPOBOXAAETCA ANWUTEfIbHbIM BbIHOCOM B OKEaH XUMUWYECKUX 3NeMeHTOo8,
WIBNEKAEMbIX M3 ropAYMX BazansTOB MOPCKOW BOAOW, M OTHOCUTENLHO KPaTKo-
BPEMEHHbIM BbIHOCOM neTyuux. [1pu 3akanKe TOHKWUX NOTOKOB NPOMCXOAUT HE
CPaBHEHHO MeHblWI No 0BbemMy M OTNKMYAKOLMIACA NO COCTaBY KpaTKoBpemeH-
Hbl BbIHOC BELIECTBA. B BbIHOCE y4aCTBYIOT NETy4ME U, BO3IMOXHO, Hebonswoe
KONWYECTBO NETPOreHHbIX 3NEMEHTOB W MeTannos. BepoATHoOe oTauune B cocta-
BE BbIHOCMMOr O BELLECTBA M3 OCTBIBAOLWMX NOTOKOB ABYX TUNOB NpeAcTaBnAeT-
CA NpuHUMNUansHbIiM. PaznuunAa B obbeme BbIHOCA HUBENMPYIOTCA NPU CPasHe
HUW MarmatuyecKux KoMNNexKcos OAMHAKOBOM MOUWHOCTY 3a cyeT Gonblom Yac-
TOTbl U3/TMAHUA TOHKKUX NOTOKOB.

Ha craauu pasorpeBa cyulecTBeHHOe 3HaYeHWe B BbiHOCE BeulecTBa U3 bazany
TOB UMeHOT TonbKO 0a3zanbToOBble KOMNMEKChl, CNOXEHHbIE NPEUMYLLLECTBEHHO
TOHKUMMW NOTOKAMKW W NUNNoy-nagamu. MoToku 6oNbLOK MOLWHOCTY (Aonepu-
Thl) KaK WCTOYHWKM BeLUECTBa B OCHOBHOM MHEPTHbI. B ruapotepmancHomn ump-
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KYNAUMKM Ha crtanuik pasorpeea basanbToB, KpoMe MOPCKOW BoAabl, Haubonee
BEPOATHO YYaCTHe }0BeHWNbHbIX KOMNOHeHTOoB. MpW He3aBepLeHHOM Marmatua-
ME XUMMHYECKKME 3NEeMeHTbi, u3sneveHHble M3 6a2aNbTOB W NPUHECEHHBIE [ NYy-
BUHHLIM D NOMAOM, NOCTYMAT MO-NPeXHEMY B OKeaH, NPOHUKAERA 4epe3 NoKpos
x0noaHblx 6BazaneToB. B cnyyae nepexkpbiTUA MarmMatMMecKoro Komnnexca
0CaAKaMU BbIHECEHHOE BEILECT BO KOHUEHTPUPYeTCA NpenmylecTeeHHo B Dasans-
HbIX CROAX OCaAKOB.

3asucumocTs nNpeobpaszosarun 6a3anbTOB NPU WX OCTBIBAHWUU W MOCNEAYH:-
UM pa3orpeBeé OT MOULHOCTWM MOTOKOB MOXET MMETh NPUHUUNUaNLHOE 3Haue:
Hue B (haHepOo3OMCKOM WCTOPUM OCaAKOHAKOMMEeHWA, CBA33HHOro C 3KCrans-
uMAMK Ha okeaHudeckoM AHe, B nocneaHee BpeMA BbIABMHYTO npeAcTaBneHue
0 AByx 3Tanax marmartuima B okeade |llexa, KypeHuosa, 1980] : nonaneore
HoBom (C npeoBnafaHveM MoLLHbIX NOTOKOB M CUNNORB AONEepUTOR — TPannoBoi
OKeaHCK oW hopMaunn] M KalHO30WCKOM (C NPEeUMYLLECTBEHHLIM Pa3BUTHEM
NUANEV-NaB U TOHHVX NOTOKOB cTeKnosatbix 6a3sancsToB — coBCTBEHHO pudTO-
reHHoro warmarvMama cpeAuHHo-oKeaHudeckux xpebros). [loatomy MoxHO
NPEANONOMKUTE, YTO HEYMHaAA C KaWHO30A B PE3ynLTaTe CMeHb! NNoULaAHOr o TRan
NOBOrO MarmMaTu3mMa NUHEWHbIM PU(TOBLIM UIMEHUNCA MacWwTab NOCTYNNEHA
E OKeaH BEULECTBA, uigneKaemor o u3 6asansToe, M, BO3MOXXHO, ero CocTas.
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J1.C. YEPHOBA, H.T. MAHAPUKOBA, l1.K. MA3ZAEBA

OCOBEHHOCTW 3BONMHUMOHHOIO NPEOBPA30OBAHWA
KAPBEOHATHbLIX NOPOA — KONNEKTOPOB HE®TU U NA3A
(3anapHan AxkyTuA)

PopMupPOBaHME EMKOCTHLIX WM UNLTPAUMOHHBLIX CBOWCTB KapboHaTHbIX NMo-
POL B OCaf0MHbIX TONWAEX — MPOWECC CNOXHbIWA, ANWUTENbHbIW, MHOrogakTop-
HbIW, NPOTEKEEeT Ha BCEX CTAAMAX NUTOreHe3a u MeTamophuama,

Ha npumepe KapboHaTHbIX NPOAYKTUBHLIX ropu3oHToB BoTyobuHckoro Hedr
TerasoHocHoro pavoHa (3anagHas AKYTWR) u3yueHs! IBONKOUMOHHBIE npeobpa-
30B2HWA OCAAAKOB Ha Pa3HbliX CTAAMAX NUTOreHeza. [1puU 3TOM yyTeHbl NUMTONOT O-
haumanbHble NPeanockINKKU M3IMEHEHWA NaneoCTPYKTYPHOTO NNaHa MOAHATUA,
BAWAHME TPaNNOBbIX WHTPY3UK, TEKTOHUMECK WX HapYLIeHW. B 3aBUCUMOCT# OT
nepeyucneHHbIXx GakTopoB M ANUTENBHOCTH UX BAWAHWA Ha OCAflOK YCTaHaBnu-
ganock spemAa 06pa3soBaHuA B NOpodax NYCTOTHOrO NPOCTPaHCTBA, B TOM YUCNE
MHKPO- MU MaKpOTPeLLUH, BPEMA NPOABNEHUA ¥ NOCNEAOBAaTENLHOCTE NMOCTCEAW
MEHTaUMOHHbIX Npeobpa3oBaHuii: NepeKpucTannu3aumy, LONOMMWTU3aUMK, Kanb-
UMTM3auuK, cynearv3aumy, pasAoNoOMUMMBAHWA, BbIULEN3aYMBaHWA, OKPEMHE-
HuA. OnpeaeneHb! pasnuyHbie TUNbI U3BECTHAKOB M AONOMMUTOB NO NETPOCTPYK-
TYPHbIM W KPUCTaNNOXvMHUYECKWUM (AaHHble peHTreHO-CTPYKTYpPHOro aHanu3a)
NPU3HaKaM, BCTPEYeHb: NPOCAOK MAarHeTUTOB, BbIABNEHO M3MEHEeHWEe Kanbuura
pPa3fnM4HOro COCTaBa Ha pPasHbIX CTaaMAX NpeobpasoBaHWA NOPOA; MEHEe OAHO-
POAEH COCTaR 3epeH Ha cTaauu 0Bpa3cBaHWA B ceiuMeHToreHese, Gonee oaHOpO-
[EeH — NPU NOCTCEAMMEHRTaLMOHHBLIX ero npeoBpasosaHuAx (Tabnuua) .

B paspe3ax NPOAYKTUBHbIX OPU3OHTOB (OCUMHCKOM, IOPAXCKOM) BCTPEYEHbI
TPU TWNa M3BECTHAKOB, COCTaB 3EPEeH KanbuuTa B KOTOPbIX W3MEHAETCA OT
MaeaNbHOr o (C MEXMNOCKOCTHBIMU PacCTORHWAMM d |, , = 3,036 — 3,034 A)no
cnabo MAMeHEHHOr 0 M CYWECTBEHHO W3MEHEeHHOr o (C MeXNNocKOoCTHLIMK pac-
CTORHUAMMN dw_q = 3,027 — 3,033 A). MNogmeueHo, YTOMU3BECTHAKYW C UAEaNb-
HbIM COCTaBOM 3€peH Kanbuwta oborauwieHbi BOAOPOCNEBbLIMU 3NUMDKUTOH-PEHaNb-
uncoesimu obpaszosaHUAMK, Bonee UHTEHCUBHO NPeoBpa3yloTcA B CTAAMI0 Aua-
reesa, KartareHesa, UMeKT yryulleHHble KONNeKTOPCKWe CBOWCTEA C OTKPbITOH
nopuctocteio 10—15%. lMopel nepekpucTannusauum (Mexx3epHoBbie) pacnpe-
AeNeHbl B UEMEHTUPYIOLLEH U BOLOPOCNEBOW COCTABMAKIWENA MOPOALI, a BHY-
TpUhopMeHHbIe MOpPbl M NOpbl BbileNaYMBaHuA — Ha MecTe hopmeHHbIX obpa-
30BaHuKA. M3BeCTHAKMK cO cnabouameHeHHbIM COCTaBOM 3E8DEH KanbUMTa Xapak-
TEPU3YIOTCA MEHbLUMM KonuuyecTBoM (hopMeHHbiX 06pa3oBaHui, nNoKansHbLIM K
MEHEE WMHTEHCUBHLIM NpeoBpa3oBaHMEM YYACTKOB NOPOA B CTaauAx AuareHesa
W KarareHesa. lMopofbl NOAOBHOro TUNa XapaKTePU3YHKTCA YXYALIEHUEM MUX
KONNEKTOPCKUX CBOWCTB (OTKPbLITaA MOPMCTOCTb BCEro nuws 1—4%) . MarHe
3vanbHble KanbUWTbl MOYTW He Npeobpa3soBaHbl, BTOPWYHBIE NPOUECCHl B HUX
3aTOPMOXKEHbI, KONNEKTOPCKWE CBOWCTBA NOPOA NMOHWMXKEHHbIE U HASK We.

B M3yueHHbIX OTNOXEHWAX YCTAHOBNEHb! TPU TUNa AONOMWTOB: 00MOMMTbI
WABAMBHOIrO COCTaBa W CTPYKTYPbi, MMEILNEe MEXMNNOCKOCTHLIE PACCTOAHWA
dip.a= 2,886-2,888 A, He3sHauMTenbHO W3MEHEHHOrO COCTaBa C XOPOUWER
YNOPALOYEHHOW CTPYKTYPOW, a8 TaK)e AONOMWTEI, WMEKLWKWe WIMeHeHHBbIN
COCTaB W NpuU3HaKkun AeeKTHOCTM B CTPYKTYpPe, B HEKOTOPOW CTeneHn npubnu
Kawuwme ux K npotoaonomutam. Hambonee pasznoobpasHe! mopdonorvyeckue
0CODEHHOCTU 3epeH AOMOMMUTA WMAEAnbHOro cocTasa, AONOMMWTOB 3amelleHuA
¥ NPOTOAONOMMWTOB.

fMpyM noesllieHHOM cofeprkaHuu (nHorpa no 60—80%) 3epeH ponomwuToB C
HernpasuneHONW (OPMOI BCTpedYeHbl 3ePHA € HECOBEPLUEHHOW W COBEPLIEHHON
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XapakTepucTuka Kansuuros nopon CpenHetoTyoburckon nnowagu

Pazmep 3e- Craann npeobpasosanun, %
peH, MM
N° ofpa3ua | lNpeobnana- paHHE-T 1044 Cocrae
wimni pasmep | CEAM- ovare- | guarene- |<3T@re
IEPEH, MM MEHTA: | Latuue- | Tuueckan HeThAe:
umonHan| o oo cKan
CBb-7/5 < 0,01-0,18 12 T 5 - 3,036 OanopoaHsin
0,02—-0,04
Cb-7/8 < 0,01-0,7 12 82 - 5 3,036
0,01-0,03
CB-31/3 < 0,01-0,66 35 15 30 3 3,034 HeoaHopoaHbIW
< 0,01-0,05
CB-31/56 < 0,01-0,9 10 23 43 2 3.033
0,05-0,15
CB-31/1 <0,01-0,3 =10] 3 — 6 3,032 CyuwecrtsenHo
< 0,01—0,01 HEOAHOPOAHEI i
CB-30/1 <0,01-0,33 €0 8 — ) 3,033 To e
< 0,01-0,02
CB-5/5 0,01-0,02 100 - - — 3,031 o

pombBouaHOM HOPMOR Npu OoTHOWeEHUK cTopoH 1:1; 1:1,5: 1:2. B oTAenbHbIX
NPOCNOAX NOBLIWEHO KONWYECTBO MOHO-, HEMOMHO- W MONM30OHANbHLIX 3epeH
aonomuta. Haubonee GnaronpusTHbl ANA POPMUPOBAHUA NOPOA- KONNEKTOPOB
AONOMMThI 3aMELLEHUA W NPOTOAONOMMTLI.

PaccmoTpeHbl CTPYKTYPHO-MOPGONOruieckue M3MeHeHUA OCHOBHbLIX MUHe-
panoB kapboHaTHbIX NOPOA HAa Pa3HbIX cTaAuMAX nUToreHesa. Oxapakrepuiosa-
Hbl €BATh Pa3HOBUAMOCTENA 3ePeH KanbuuTa U 4oNoMuTa OT cnabo N3MEHEHHbIX,
HenpaBWnbHOW HOPMbI, MMKPO3EPHUCTLIX CEAMMEHTOrEeHHLIX A0 PasHO3epHuUC-
ThIX, WHTEHCUMBHO nNpeoBpa3oBaHHbLIX, ¢ MHoroyronsHon (ao,8—18 rpaHewn)
cdhopmoit 3epeH, MNONUCUHTETMYECKUM [ABOWHUKOBAHWEM, HapyleHHOW CTPyK-
Typo#, AeeKTHOCTBKO OrpPaHKW 3epeH C TOHKOBONOKHWUCTLIM MX CTPOEHWeM
(ctapua KaTareHesa, BO3MOXHO, HavyansHOro MeTamopduama). BbIABNEH.!
nocnefoBaTensHsie Npeofpa3oBaHWA 3epeH AOMOMMTA W KanbuuTa B8 CTaAMAX
padHero v nNo3gHero guareHe3a or cnabo NepekpucTanu3oBaHHbIX C HEKOTO-
pbIM OCBETNEHWEM W yKPYNHeHWeM 3epeH A0 chepOnUTOBREBIX WX CKOMNEHWUNA,
CKONMEHUN 3epeH C MOHO- U MOMM30HANLHLIM CTPOEHUEM, a8 TaKXKe KpyCTuthu
KauMOHHbIX OTOpOYEK BOKPYr ¢opMeHHbiX obpasosaHui AWUTPUroHansHo-
CKaneHo3apMYecKoro rabuTtyca, YTO CYMTAETCA OLHOW W3 NOCNEAHWUX CTaauin
AMWareHeTUYeCK or o NpeofpazoBaHA WIBECTKOBOMO 1na.

YcraHoRNeHa onpeaeneHHan 30HanbHOCTL B NpeAenax noKanbHOro MOAHA-
TuA (CpeaHeboTyobuHCKOro) no BeweCTBEHHOMY COCTasy 3epeH KanbuuTa
M MX M3MEHEeHWI0 B pa3pe3ax OCWHCKOro ropu3odTa. B paspesax 3anagHoro,
HOXKHCTO M BOCTOMHOrO Y4acTKOB OTNaranwuch OCaaKu C uAeansHeIM COCTaBOM
3epeH Kanbumta U Hauwbonee oborawieHHble 3NUUTOH PEHANLUMCOBBIMWA BOAOPO-
cnegsiMu 0bpazoBaHuAMKU, MarHesaunanbHble KanbUWUTbl M NPOCNOWM MarHeIuToB
NPUYPOYEHB! K CEBEPHOW 4acTy¥ NOAHATMA. HECKONbKO WIMEHEeHHbIW CcocTas
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3epeH KanbuuTa XapaKTepeH [ONA Y4Y4acTKOB UBHTPansHOW, a CNOXHbIA (0T
MAeansHOr 0 A0 MarHeanansHoro) — Hro-BOCTO4HOMW YacTew.

Mpu CpaBHUTENBHOM aHanuW3e WU3IMEHeHWA NUTONOMUYECKWUX TWUNOB NOPOL B
OCHMHCKOM [OPW30OHTE, PacNONOMEHHbIX B Pa3NM4yHbIX TEKTOHUYECKUX 30HAX,
ob6Hapy»eHo cneaytoLlee.

1. MNepexpucTannv3aums WM3IBECTHAKOB WM AONOMWUTOB Haubonee UHTEHCUBHO
NPOARBUNACHL B Y4acTKax CTPYKTYPbi C NOBbIWEHHbBIM KONUYECTBOM BOAOPOC e
Bbix 0Dpa3soBaHWiA, C AONOMUTAMW, KanbuUTamu WAeansHOro coctasa B6MWU3M
TEKTOHWYECK WX HApPYLUBHWIA W C Hanuumem TPannoBbiX WHTPY3WUIR B YCONLCKON
CBWTE.

2. B u3BecTHAKAxX C MarHe3wanbHbIM U CNabo U3IMEHEHHLIM KanbUUTOM B OT-
NOMEHWAX TOPU3OHTOB BTOPUMHBIE NPOUECCHI 3aTOPMOMXEHb!,

3. B6nu3m TeKTOHMYECKUX HAPYLLIEHUK, CYLLECTBOBABLUMX A NUTenbHOe BPEMA,
nopoasbl B pa3pe3ax CKBaMWH UMET HECKOMbKO reHepauui Npoueccos nepe
KPUCTaNnM3auuM, A0NOMUTU3ALMK, Pa3AONOMUYMBEHHUA, NOBbILWEHHOE KOMUYECT-
BO AONOMWTOB 3aMeLLeHWUA, Hanuyue rHe3foBUAHbLIX CKOMNNEHUA 3epeH Kanbuw-
Ta (> 0,5 MM) Cc NONUCUHTETUYECK UM ABOWHUKOBAHHUEM.

4. [InA pa3pe3oB, PacnoNoOmeHHblx BOMM3W TEKTOHUYECKUX HapyLUueHWW W
CYUWeCTBOBABIUWX CPaBHUTENbHO KOPOTKOE BPEMA, XapakKTepHa HapylweHHOCTh
MUKPOTPEWMHAMM HENEPEKPUCTaNNU30BaHHbBIX W MHTEHCMBHO NepeKpucTaniu
30BaHHbIX Y4acTKOB NOPoA.

5. CesepHan vacTe 6noxka CpeaHeboTyoBUMHCKOro NOAHATUA, NO pesynbTaTam
aHanu3a naneoCTPYKTYPHbIX MNaHOB ero pa3suTuA c Oynanckoro (HuwxkHMA
kemM6Bpuit) no HacTtoRlwee BpemA, Bbina Gonee cTabUnLHOM, YEM KXKHAR, OTAESb-
HbIE YHAacTHKU KHxHOro BnokKa NOAHATUA HEOQHOKPAaTHO WMCMbLITbIBANK 3HaKone
pemMeHHble ABwxeHuA. [0-BMAUMOMY, OTMeYyeHHOEe HAPAAY C MarHe3uanbHbim
COCTaBOM 3epeH KanbUuTa U MMUHWCTOCTLK pa3pe3a 06yCcnoBvnu MeHsLUYH npe-
06pa3oBaHHOCTL NOPOA CeBEPHOro 610Ka N0 CPaBHEHUIO C IOXHbLIM.

MonyyeHHsie peaynbTaTbl MO3BONWNM BbIABWTL 3BONOUMOHHBIE npeodpaso-
BaHWA NOpo4 MO paspe3y W NNOLWAAKM W3YHYEHHOrO PaloHa, PasnuyHbIE TUMbI W3-
BECTHAKOB W AONOMWTOR NO NETPOCTPYKTYPHBIM W KPUCTafiNo-XMMUYECK UM
NPU3HaKaM, W3MEHeHWA KanbuuTa v JONOMUTA Ha Pa3HbIX CTaguAx npeobpa3o-
BaHWA MOPOA, NOCNEAOBATENbHOCTL U3MEHEHWMA 3epeH KanbuuTaw foNoMUTa No
mx mMopdonoruuy, pa3mepam, cTeneHn npeoBpazoBaHHOCTY, U3MEHEHWA Nopod B
3aBMCUMOCTM OT TEKTOHUYECKOr O PEXXMMA Y4aCTKOB MOAHATUIA.

YAOK 551.263:553.98

E.1. HA3APEBUY, HU.A. HASAPEBUY

ME3O30WUCKWUE ®OPMAL WU

BOCTOYHOIo U UEHTPANLHOIO NPEAKABKA3bLA
KAK OTPAXEHWE 3BONWUWKA OCAAKOHAKOMNNEHUA
M CTAHOBNEHWA CKWOCKOW NNWTHI

Y MHOruvx wvccnenoBaTened Monoasix nnatopm [asHOo yxe BbipaboTanocs
NpeacTaBneHwe 0 TOM, 4TO nnatdopmeHHslid yexon Ckudckor, TypaHckKoi U
3anaaHo-CuBupcKon NNUT HayuHaercA nnawieobpasHo 3aneramwymu KPCK UMY
OTNOXEHWAMM, a TOMWKW AOKPCKUX NOPOA, HAaXOAALLMECA MEXAY CKNaa4aThiM
OCHOBaHMEM W Yyexnom, oBpa3yloT CamMoCTOATEnbHbLIN CTPYKTYPHbIA 3Tax, pae
HOUEHHBIM hyHAaMeHTY U Yexny. 3TOT 3Tax NPUHATO BLIAENATHL NOA Ha3BaHWEM
nepexoaHoro, MAK MPOMEXYTOYHOr0, KOMNNeKca, BTOPOro CTPYKTYPHOro aTa
»Ka, IINUreOCUHKNUHaNbHOrO KBa3unnathopMeHHOro KOMMNMeKca, Npeavexosb:
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HOr O CTPYKTYPHOro 3Ta)ka, TahporeHHOr 0 Komnnekca u 1.n. [Ap6artos v ap.,
1972; Byuw, Kuproxun, 1976; Kpsinos, Masaros, 1981; erasun, 1978; Xaun,
CnaswH, 1980; wn ap.]. Ctpaturpacduyeckuin 06bemM QaHHOro CTPYKTYPHOT O 3Ta-
K@ HEOAMHEK OB ANA KaXJO0W M3 yKa3daHHbIX NNaThopm; B 4acTHocTK, Ha Ckudr
CKOW NNUTE OH CNOXEH TPMAcOoBLIMK 0B pPa3oBaHUAMMU.

MonyueHHsble 33 NocneaHWe rofibl HOBbie MaTepWansl NO Me3030WCKKUM O0TNo-
weHuAM BocTouHoro u LieHTpansHoro (peaKaBrasbA NO3BONAKOT CYULECTBEHHO
YTO4YHWUTL, @ OTYacCTH U NEepPecMOTPeTs OTMEeYeHHbIe npeacTaBneHuA. [pexxae Bce
ro obpawaror Ha cebA BHUMaHue aBa obcToATenscTBa. MNepBoe CoCTOMT B TOM,
MTO NPV BCEW ADKOW BblPaXKEHHOCTWU CTPYKTYPHOr O HECOr Nnacua MeXxay HpcKuw
MK 1 6oree npeBHUMKM 0BpasoBaHUAMM BPAA NW MOXHO FOBOPWUTe O rnybokon
NPOTUBONUNOXHOCTA TaK Ha3bIBAaEMbIX NMPOMEXYTOYHOr 0 M 4E€XONbHOr 0 KOMN-
nexcoB CKudcKon nnuTel. BTopoe 3ak N0YaeTCA B TOM, YTO KOPCKME OTNOXEHWA
HEe ToNbKO He 00Opa3ylT CNNOWHOro HeNpepsIBHOro 4Yexna Ha scer Ckudckon
nniTe, HO Aaxe u B BocTouHom w UeHTpaneHom [Mpeakaekassbe oHu obnapatoT
CP3BHWTENLHO OFPaHWYEHHLIM W MPepsIBUCTLIM pacnpocTpaHeHuem. B uenom
Me3030McK e oTnomeHnAa BoctouHoro w UenTpansHoro lMpeakaBkassA npea-
CTalT nepefl HaMW KaK COBOKYMHOCTb 3HaYUTensHOro uYucna obocobneHHbix
hopMaumnoHHbIX Ten, o6pasyloumx CNoXHO NOCTPOEHHbIE NaTepanbHbIe U BEPTH-
KanbHble PAAbI. ATW PAlbI, B CBOK OMEPEedb, CMYMaT BeLLeCTBEHHbIM Bblpae-
HUEM 3BONKOUMU ME3030MCKOro 0CaaKOHAKOMMNEHUA U MHOXECTBa Ka4yeCTBEHHO
pPa3nuyHbix 3TanoB pa3BuTuA CKUCKOW NNuTbl, 06YCNOBNEHHbLIX NepecTponKa-
MW PEXUMA TEKTOHWMHECK UX ABMKEHWA, WIMEHEHUAMMU HANpPaBnNeHM TPaHCr pec-
CUA W perpeccuid, NepUoAnYecKUM ycuneHuem M ocnabneHuem TEKTOHWMYECKOW
v naHawacbTHOW AndidhepeHunaumm TeppUTOPUM, CMEHOW TUNOB NUTOr eHesa.

B OCHOBaHWM Me3030WCKOro pa3pe3a 4eTKO 060COBNAGTCA HUKHETPUACOBLIRA
thopMaunoHHbin pAa. B BoctouHom u LleHTpansHoMm lNpeakaBKazbe HWXKHETPUA-
coBble 06pa3oBaHuMA WKUPOKO pa3sutel NMWs B MNpukymckon obnactu, KoTopaa
8 COBpeMeHHOW cTpykType Ckudickon nnutbl oTBedvaeT BocTouHo-MaHbiucKOMY
nparuby, MpuKymMmcKon 3oHe NoAHATUK, HOrancKon TEKTOHUYECKOMW CTYMEHU 1
CeBEPHOM 4acTW YepHONeccKon BnagvHbl. 306Cb B CTPOEHUM HUXKHETPUACOBbIX
OTNOXEHWIA ACHO BbipakeHa CyBGLIMPOTHAA 30HANLHOCTb, OTPAaXXAHLWIAA CTPYK-
TYpPHO-haunaneHbie 30HLI PaHHero Tpuaca — B Npeaenax KaxaoW U3 TaKWX 30H
HWYKHETPUACOBbLIE OTNOXEHWA ABCTBEHHO NOAPA3AENAKTCA NO BEPTUKANW Ha He-
cKonbko (oT ogHoro Ao Tpex) reHeThvecku obocoBneHHbIX NPUPOAHBLIX, T.e.
dhopMaumoHHbIX, Ten, 06A3aHHBIX CBOMM BO3HWKHOBEHWMEM COYETAHWIO EAUHCTBA
TEKTOHWMYECKWMX W NaneoreorpauyecKux YCNOBUA HAKOMMNeHUWA OCaAKoB (pw
CYHOK]) .

XapakTepHbIiMU 0COBEHHOCTAMMW AaHHOro OPMAaUMOHHOro pAAAa ABNAKTCA
cneayrwouve YepTei: 1) OTCYTCTBME PErMOHanbHbiX NepepbiBOB B pPaspe3e n Hanw
4Me 3HAYUTENbHbIX NO CTpaTUrpad4ecKon aMmnnuTyae aumranbHbl X 3aMeLLeHUA;
2) orpaHu4eHHaA Pofb KOHTWHEHTanbHbIX 06pPa30BaHMA, CBA3aHHbIX C Bblluene
MAWMMN MOPCKMUMW TONWAMKM NocTeneHHsIM nNepexoAom; 3) pe3xkan BepTu-
KanbHaA AndepeHUMPOBaHHOCTE pa3pe3a B UEeHTpanbHOW yactu obnactu (Boc-
TOYHO-3MMHECTABKMHCKAA 30Ha) W ocnabneHuwe 3Ton auddepeHuMaunm B HX-
HOM 1 ocobeHHO B ceBEepHOM HanpaBnNeHWW BNNOTb A0 CNWAHUA BCEro HUXHEro
TpWMaca B NUTONOrMYECKW EAWMHYI0 TONWY CepouBeTHOW KapboHaTHO-TeppureH-
HOW (M3BeCTHAKOBO-aneBponuTo-aprunnuroson) dopmaymm B ApbanuMHcko-
CBETNOAPCKOW 30HEe;, 4) HapacTaklwWil B CeBepo-3anafHoOM M Hr0-3anNafgHOM Ha-
APaBNEHWAX AEHYAAUMOHHBLIN Cpe3 HMXHETPWACOBbIX OTNOXEHWA, ABNAOLWMUWACA
CYMMapHBIM Pe3ynsTaTomM npeano3AHETPUacoBoro, NPeAbLPCKOro W npeapaH-
HEMENOBOr 0 NEPEPLIBOB B OCAAKOHAKONEHUW.

Ha octaneHoW 4actu BoctowHoro u UentpansHoro lpeakaBkKasbA HuKHe-
TPUacoOBble OTNOXEHWA pacnpocTpaHeHsl crnopaawveckw. K cesepy ot lMpw
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AUHKYNAKCKO Boctouno-3umue- Cyxokymcko-CeBepo  ApBanmHcko

Kascy/iMHckas 30Ha  CTAIBKHHCKad 30Ha KouyGeeBckast 30Ha CpeTnospckad 3oHa
CepouseTHas
Kapb6oHaTHO
BynkasoreuHo- SIOPPHICHHAR
kapGoHaTHAR \ (M3IBECTHA KOBO-
bHorepmHas APrHIVIMTOBANA )
(tydoBo- dopmatma opmatmn CepousetHas
OO MHTOBO- o KapOoHaTHO
HIBECTHAKOBAA) [HepTeKyMUKas. [kynTaftcras u “TeppHTeHHan
bopmMauHa KYNTacKaa H NeMbAHOBCKAA
——— [eMBAHOBCKAs CBHTHI| (M3BECTHAKOBO-
| HepTexymckan cBMTHI] 0000 \A———— — — AJIEBPOJIMTO-
CBHTa) CepolBecTtHas ApruIHTOBAR )
H3BCCTHA KOBas q;opuau_ug
dopmaums e
e [kymanckan,
[HedTeKyMCKas HeTeKyMCcKas,
CBHTA| Kynralckas W
——————————————————————— [emMbHH OBCKast
CepolBeTHO-KPaCHOUBETHAR TEPPHIeHHas CBHTHI |
popmawwx e
(apngm"]'o- (apI‘HJmHTO- KPHCHOU.EETHaR OporedHan
ANEBPONMTOBAA) ANeBPOJIHTO- Monacea
[kymckat cBiTa) necyaHuKoBas)
_______ [cpenHss u BepxHasn [kymascKas cpural
OyHIaMeHT MaYKH KYMaHCKOH e =
sl Pyunament DyHnament
KpacHous eTHas

OpOI'cHHAA Monacca,

[H¥DKHAR Nauxa
KYMIHC KO/ CBHTLI |

DyHaaMcHT

BepTuKansHO-NaTepanbHbid  HUKHETPUACOBLIA (OPMAUUOHHLIA PAA NpUKymcKkoi obna-
¢ Boctoumoro MpeakaekKaisA

KYMCKOW 0bnacTu Ha norpebeHHom Kpaxe KapnuHckoro, B ripepenax ero ce
BEPHOr 0 CKNOHA, HAMEYAETCA MO KpanHel mepe eute oaHa — [pomsicnoscKo-
MongHeBckaA 30HA Pa3BWUTUA HUXKHEro Tpuaca. Ha ceBepHOM U KO¥kHOM BopTax
3TOW 30HbI NOA NOAOWBY TEPPUrEHHON IOPLI BbIXOAAT KPACHOWBETHbIE TEPPWTEH-
Hble 00pa3oBaHWA, ABNAKLWMECA aHANOTraMK KYMAaHCKOW CBUTbI [IpuKymMCcKon
obnactu v npeactaBnArWMe coBOM TaK)XKE MONaccoBbie HAKONMEHWA;, B LEHT-
PanLHOW 4acTW 30HL! NOA POW BCKPbLITA, XOTA W HE NPOUAEHa NONHOCTLIC, TOM-
L ONEeHEeKCKUX NOpPOA MOPCKOro reHe3unca, No cocraBy WM oBnuKy cxofHas ¢
cepouBeTHOW KapboHaTHO-TeppureHHon hopmaumnen ApbanuHcko-CeeTnoApcKon
30HbI.

B LeHTpansHom [peakaBKa3be HWKHETPUACOBbIE OTNOXEHWA, NEpPexpbiTbie
yKe HWXHUM Menom (ans6om), yctaHosneHsl B Pacwesatcko-Ceeepo-Craspo-
nonbCckoW u KpacHoreapaenckon 3o4ax. B nepBoi U3 HUX B OCHOBAHWMW HUMXKHEr O
TPWaca BbIAENAEGTCA KOHTUHEHTanNbHaR rpyboobnomMoyHaR Tonwa pacwesaTcK on
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ceuTbl [Jlo3osckwit u ap., 1976], BBepx nNo paspe3y NocTeneHHo NepexopAiLan
CHauana B NecYaHWKOBYO, @ 3aTeM — B W3BECTHAKOBO-ANeBPONUTO-aprUnnuTOo-
BYH0 MaYKy CeBepoOCTaBPONONsCKOW CBUThI, B cOcTaBe KoTopoWn npeobnapaior
MOpPCKUWE Nopoabl. B rnaeHbIX CBOWX YepTax pa3pes 3TUX CBUT CXOAeH C pa3pe
30M KyMaHCKoi cBUTbI BocTouHoro MpeakaBKa3zbA v TeM CaMbIM Kak Bbl oT-
BEYaeT HIKHEN nonosuHe opmaunoHHoro pAaa BocTtovyHo-3MMHeCTaBKMHCKON
30HbI, NOAPA3AENAACL HAa KPAaCHOUBETHYK MONAccy U MOPCKYK CepouBeTHO-
KPacHOUBETHYIO TeppureHHy (aprunnuto-aneBputo-necyaHukoByw) dopma-
umio. 8 KpacHorBapaencicol 20He BCKPbLITaA CKBAMWHAMUK YacTb HYVIKHETPUACO-
BOVO pa3peza NpeAcTaBnAeT coboil TONWY YePHb!X WU TEMHO-CEpbiX aneBPONMTOB
W AprUNNUMTOB C MPOCNOAMW W3BECTKOBO-TNMHWUCTLIX MNOPOA C ONEHEKCKUMM
ABYCTBOPKamMu, No CBoemMy 06NMKY, COCTAaBY W CTPOEHWIO OTBEYAOLLYI Cepo-
uBeTHOW KapBoHaTHO-TeppureHHon dopmaumn ApbanuHcko-CeeTnoRApckon
J0OHbI.

B wxHoW yactu BocTowHoro lMpeakaBkasbA NPUCYTCTBME HWKHETPUACOBbIX
OTNOXEHWIA NpeanonaraeTcA nNo reoyU3v4eCKUM AaHHLIM U OTYacTU NOATBEPH-
neHo GypeHvem. B ckB. 1 ([dpyxBa) mexay BepxHen vopoit u cnaHuamu dyHaa-
MEHTA YCTAaHOBNEHa MOHOTOHHAA CEPOUBETHAA MUHWCTO-W3BECTHAKOBAA TOM-
WA C TEePPWreHHLIMW MOPOJAaMW B OCHOBaHWMW, COMOCTaBNAeMan ¢ HedTekym-
cKOW 1 KymaHckon ceutamu lMpukymckon obnactu. Ha BeHoWckoi nnowany
B ckB. 47 TaKk»Ke NoA BepxXHeid OPOK 4aCTUYHO NPONAEHA MOLLHAA CepoLBeTHanR
aneBpoOnUTO-aprunnUTOBaA TOMNWA C PEAKUMW CNOAMMW U3BECTHAKOB, OXapaKTe-
DW30BaAHHAaA HWXKHETPWACOBLIMW CNOPOBO-MLINbUEBLIMK Komnnekcamu [Crany-
nvc ¥ ap., 1979]. CyuwecTBeHHO BaXHO, 4TO Aa)Ke 3TW CKYAHbLIE AaHHbIe CBUAE-
TENLCTBYOT O TOM, 4TO K tory oT [pukymckon obnactu Takme NpPoucxogut
cnuAHue Auddeped UMPOBaHHOr 0 pa3pe3a B NUTONCTMYECKU EAUHY IO TONLLY Cepo-
UBETHOW KapbOHATHO-TEPPUr eHHOW hopMaumru.

3aKOHOMEPHOCTH CTPOEHMA HIKHETpUacosoro dopMaumorHoro paga MNpu
KYMCKOW 06nacTm ¥ ocobeHHOCTH WM30NUPOBaHHLIX HWKHETPUacoBbIX opma-
UMOHHBIX TeJl Ha OCTanbHOM YacTu paccMaTpUBaEMOW TEPPUTOPUK YKA3bIBAKT Ha
TO, YTO, BMECTEe B3AThLIE, OHW NPEACTABNAT 3nemMeHThl Bonee KpynHoro dopma-
UMOHHOro -pAAa, ChOPMUPORBABLLErOCA K KOHUY PaHHero Tpuaca Ha BCel unn
no4tTy Bcew TeppuTtopum BoctouHoro v LieHTpaneHoro MNpeakaska3en. Hanuuue
B OCHOBaHWMW 3TOMO PAAA HECKOMLKUWUX W3HauYanbHO pa3obLUeHHbIX Ten, oTBeYan-
WKUx eaMHoMy (OPMaUMOHHOMY TWNY — KPAacHOUBETHOW OPOreHHoW mosnacce,
CBUAETENLCTBYET O PE3KON CTPYKTYpHO-mopdonoruueckon auddepeHumanmnm
CKWUhCKOW NNuUTLl B Hayane paHHero TpWaca U O rocrofcTBe B ee Npefenax KoH-
TUHEHTanbHON CeANMMEHTAUMM B YCNOBWAX pac4seHeHHor o penbeda 3a cuet mecT-
HbIX UCTOYHWMKOB cHoca (nopoab! yHAEMEHTE U NPOPLIBAIOLLMX Er0 MHTPY3NK) ,
NOKanu3oBaHHON NPEMMYLLECTBEHHO B NWHEMHO BbITAHYTLIX 30Hax. Octans-
HaA 4acTb HYKHETPWUacoBOT o hOPMALMOHHOr 0 PAAA COCTOMUT KaK M3 CBA3aHHbLIX
(naTepanbHLIMWU U BEPTUKAETNbHLIMK COOTHOLLEHUAMK) , TAK U U3 M3ONUPOBaHHbIX
TEN, OTHOCALLMXCA K KNaccy MOpCKuX nnaThopmeHHbIX (popmauui. lNepexon
MONaccoBbiX HAaKOMNMNEHWH BBEPX NO paspe3y W Mo natepand B MOPCKMWE, BHaua-
ne KPacHOUBETHbIE W CepOUBeTHO-KPACHOUBETHbIE TeppUreHHble, a 3aTem U ce
pouBeTHsle KapBoHAaTHO-TeppureHHble 0bpa3oBaHWA yKa3biBaeT Ha NocTeneHHoe
ocnabnerue auddeperumauvy Ckudckoi nnutel u GbicTpoe BOBRE4YeHue ee a
WHTEHCMBHOE, XOTA W HepaBHOmepHoe, nporubanve. ConposBoxAasBlwan 370
nporubaHne TPaHCrpeccua npuBena K YCTaHOBREHUIO Ha OBWWPHOW TeppuTopuK
YCNOBWI HOPManeHOro OTKPBITOro mMopckoro 6acceiHa, NpocTUpaBLlIer ocA OT
MpuKacnMACKON BNaaWHbl 00 HXHOM OKpauHbl BoctouwHoro lMpeakasxassA u
3aXBaTVMBLLEr O 3HaYUTenbHYI YacThb |leHTpansHoro NpeaxkaBka3sen.

Ha Gonblwen yacTy nnouwaan atoro BaccerHa BO BTOPOW NONOBWHE PaHHero
Tpuaca B 3aMeTHO rnyBoxkoBoAHOW 0B6CTaHOBKE LWINO HAKONNEHWE MOHOTOHHbIX
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TONI CEPOLBETHbIX M3IBECTKOBO-TIMHUCTLIX OCAaAKOB, 0BnanaBLivX 3HauUTENb-
HOW natepansHOW OAHOPOAHOCTLIO. Haubonbwwum Temnom nporubaHua v ero
AncdepeHUMPOBAHHOCTLID, a8 TaKXEe KOHTPacTHOCTbD OBCTAaHOBOK OCajKoHa-
KonneHWA BblgenAnacs lNpukymckan obnacTb, CBMAETENLCTBOM HeMy CIy>KWT
pa3BuUTHUE 3[eChb TaKWUX reHeTUYECK W Pa3HOPOAHLIX OTNOXEHUNR, Kak BuorepmHbie
u pucoBble nocTponku, obpaszoBaHuA pudoBoro wnevda m BHYTPUPUDOBLIX
naryH, ocafku OTKPbLITOr0 MOPA, TONWM BeinonHeHuAa pudosoro penseda v Ton-
W AOMaHWKOWAHOrO XapaKTepa, a Tak)Xe rOpPU30HTbLI NENMoB U NUPOKNAcTos.
Bce 371 06pa3oBaHUA rpynnUpyrOTCA B HECKONbKO NONOCOBUAHLIX hopMaumMoH-
HbIX Ten cybWHUPOTHOW OPUEHTUPOBKKU, TaKaA NONOCOBMAHOCTL, @ TAKXKE NUHEeW-
HO-UEeNoYeyHoe pasmelleHWe Havbonee KPYNHbIX OPraHoreHHbIX MOCTPOEK YKa-
3bIBalOT Ha obBycnoBneHHOCTb 06pa3oBaHWMA KakK (HOPMAaUMOHHBIX Ten, Tak U ue
NOYEK OPraHoreHHbIX nocTpoek AunddepeHuMpoBaHHbIMU NoABWXKKaMu Gnokos
cknaayatoro ocHoBaHWA MNpukymckoin obnactu [Hasapeswu, 1981].

OKOHYaTenNbHbIM UTOrOM PaHHETPUAacCOBOrO 3Tana pasBuTuA Monoaon Ckud-
cKkoi nnatdopMel ABUNOCE GOPMUPOBAHUE CNNOLWHOMO NOKPOBa NPeuMYyLLECT-
BEHHO MOPCKUWX 0CaaKoB Ha Gonbwei yacTv BocTowHoro v UeHTpansHoro Mpea-
KaBKabA. ITOT NOKPOB C NOMHLIM OCHOBaHWEeM MOXKeT BbITb OTHECEH K nnaT-
thopMeHHLIM 4YexonbHbiM 00pasoBaHWAM, a 3T0, B CBOKW O4epedb, 03HauaerT,
YTO K KOHUY paHHero Tpuaca naHHarR obnacte yxe npuobpena xapakTepHble
YepTbl NNUTHOW CTPYKTYPbl. O ee 3HaYMTeNnbHOM MOBUNBHOCTHW CBUABTENLCTBYHOT
BbICOKMI Temn nporubaHuA U oveHb GONbLIME CKOPOCTWM OCafKOHaKONNEHWA
(cpeaHAR MOWHOCTL HUXHErO TpWaca, NPUYeM, CKopee BCero, OAHOMo TONbKO
oneHeKckoro Apyca, coctasnAer He meHee 500—600 m, mectamu e npesbl-
waer 1,5 KM}, a KpoMe TOro — NPOABNEHUA (XOTA WM HE3HaYWTenbHbIE NO NAO-
waam v obvemy) Kucnoro adihysuBHoro marmatuama. Habniogaemoe B coepe-
MeHHON cTpyKTYpe CKUCKOW NAUTLI NATHACTO-NPEPLIBACTOE PacnpoCcTpaHeHue
HWKHETPUACOBbLIX OTNOXEHWIK, WX OTCYTCTBWME HA 3HAYMTENbHOW YacTW NNOWAann
BocTouHoro v ocobeHHo LleHTpansHoro [peakaBka3sea, a Takke huKcupyeman
Ha8 OTAENbHbIX Y4YacTKax 3HAYUTEenbHaA AMCNOUMPOBAHHOCTL 3TUX OTNOWEHUN
LOMKHbI PacCMaTpUMBATLCA KaK HanoMeHHble ABNEHWA W CBA3bIBATLCA, OYEBUA-
HO, C MpoueccamMu QeCTPYKUWMW paHHeTPUacoBoro 4Yexna Ha Bonee No3gHwWx 3Ta-
nax pasBuTHA.

CpeaHeTpuacoBebiil 3Tan pa2euTuA CKudCKOW NnWThi 3aneyatneH B pa3pese
OAHOW NMULWb KPacHOUBETHO-CEPOLBETHOW KapboHaTHO-TeppureHHon hopmauunen,
OTPpaXkaroLlen coKpalleHve Mmopckoro bacceMHa, ero nocnefoBaTtensHOe onpec-
HeHWe W pacnafeHve Ha pPAA WM30NMPOBaHHLIX BOAOEMOB. [ANA Hee XapaxKTepHb!
AuvdidepeHuMaumMa No BePTUKANW HAa PAL NUTONOMUYECK UX NAYeK, BbIALPMKAHHbLIX
B NaTepansHOM HanpaBneHWW, U CUNbHAA W3MEHYMBOCTL CNararlWMX 3T NayKu
nnacTos. TeppureHHsle NOPOAbl NPeACcTasneHbl BbICOKO3PEnbIMK KBapUEBbIMUW
W ONUrOMUKTOBBIMM Pa3HOCTAMW, TNMUHWUCTBIM MOPOAAM CBOWCTBEHHO Pa3xooh-
pa3sue MUHepanbHbiX acCoUMaUMnin, BaKHEMLWWMMU U3 KOTOPbLIX ABNAKTCA MMAPO-
CNMOANCTAA, CMEeLaHHOCNONHOTUAPOCIKAKUCTAA ¥ KAONUHWUTOBAA, Cpean Kap-
HoHaTHbIX Nopoa npeobnanaoT opraHoreHHo-06 NOMOYHbIE U3BECTHAKM, OONUTO-
Bble W OHKONWUTOBO-KOMPONMTOBLIE W3BECTHAKOBO-AOMOMWTOBLIE Pa3HOCTH,
a TaKKe 3ePHUCTbIE UIBECTHAKMU.

O6paszoBaHWAR pnaHHOW (OpPMaUMKM YCTaHOBNEHbl B BOCTOYHOW NONOBUHE
Mpukymckon obnactu, oTaensHble ee parmMeHTbl YaCTUMHO BCKPbITh! CK BaXu-
Ha@MKW Ha KXHOM cknoHe norpebeHHoro KpA»ka KapnuHckoro. Takoe ckau-
K00o6pa3zHoe U MHOTOKPATHOE YMEHbLUEHUE MNOLLEAN PAaCcNPOCTPaHEeHWA CpeaHe
TpUacosoh KapboHaTHO-TeppUreHHoN hopMauuK Mo CPaBHeHWo ¢ oBLKWPHOI
NNowanbio, 3aHATOW HWKHUM TPUacom, BPAL NW MOXeT DObiTe 06bACHEHO OAHOM
TONBKO Perpeccuer cefUMeHTaUMOHHOro BacceidHa v A0MKHO paccmaTpyBaThCA
KaK COBMECTHbIW pPe3ynsTaT perpeccum U HanoweHWA NPOLEecCcoB AeHyaauud BO
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BPEMA YNOMAHYThIX MEPepLIBOB B 0cCaaKoHakonneHuu. CyaAa no OTCYTCTBMIO
OWYTUMbIX naTepanbHbliX U3MEHEeHWW B CTPoeHWW OPMAauUM KU CPABHMTENbHO
Manoi ee MOLLUHOCTKW, CPeAHeTPUACoBLIW 3Tan pa3isuTuA CkudcKon nnuTel xa-
paKTepu3oBancA AansHedlwum ocnabneHvem aAuddepeHunaumn CTPYKTYpbl Ha
¢oHe 3amenneHuA ee nNporubaHWA, a TaKKe CYULeCTBEHHLIM BbIPaBHWBaHWEM
0BCTaHOBOK OCAfAKOHAK ONMeHuA.

8 uenom obpazosBaHue (HOPMaUMIA HUXKHErO U CPEAHEr 0 TpUaca NPoOUCXO4UNO
Ha MPOTAXEHWW KPYNHOrC TPaHCrPEecCUBHO-PErPecCUBHOMNC CeAMMEHTAUMOHHO-
ro uvkna 8 0BCTAaHOBKE apMAHOro nNUTOreHesa B NNaT(hOPMEHHbLIX YCMNOBUAX.
ApuaHocTe 0BCTaHOBKM APKO MPOABNANAck B Ha4yaNbHOW M B 3aBepLualouler
(hasax ITOrO UWMKNA, @ B CPEAHEM 4acTy 3aTYLWEBbIBANack BAUAHWEM 0OLIMPROK
MOPCKOW TpaHcrpeccuu. B camom Havane umMKna pa3suTue NPoMCXOAMNO B ycno-
BWMAX OPOreHHOr 0 peXxvma, oMeHb BbICTPO CMEHWMBLUEr OCA MHTEHCUBHBIM WM pPes3-
KO AuddepeHurpoBaHHsiM nporubaHuem; nosgHee 3amenneHve nporubaHua
CONPOBOXKAANOCE BbIPaBHWMBAHWEM TEKTOHWYECKUX W Naneoreor pahuyeck ux ob-
CTAHOBOK M E KOHEYHOM CYETE 3aBepliMfioch OBLMUM NOAHATUEM TEPPUTOPUM.

KapauHaneHars nepecTpoika pexwuma pa3suTua CkudiCKoM NNUTbI NPOUCXO0-
OWUT B NO3AHEM TpuWace, NpUYem XapakTep 3TOW NepecTPOWKW ACEH TONbKO ANA
Tepputopuu BocTouHoro MNpeakaBkassa, TOrAa Kak NonHoOe OTCYTCTBUE BEPXHE
Tpuacosbix obpaszosaHni B LleHTpansHOM [peakaskasbe He NO3BONAET Aaxe
rUNOTETUYECKW PEKOHCTPYWPOBaTh CYLWECTBOBAaBLUYH Tam B 3To sBpema obcTa-
HOBKY.

B BoctoyHom [lpeaxkaBKasbe Ha NPOTAMXKEHWW NO3AHEro TPUaca NPOWUCXOAWUT
obpasoBaHWe BYNKaHoOr eHHO-0CaAoYHON hopMaunKn, OTBEYaIOLLEN 3MOXe MOLL-
HOr0 MPOABREHUA BYNKAHWUNECKOW [EATENbHOCTU WM WMHTEHCUBHOM O TEPPWr eH-
HOrO KOHTUHEHTaNbHOrO OCaAKOHaKONNEHWA B apuaHbiXx ycnoBuax. Ee dopmu-
pOBaHWe CONPOBOXKAANOCh OXWBMEHWEM Da3NOMOB [APEBHEro 3anoXeHwA W
BO3HUKHOBEHWEM MHOXECTBAa HOBbIX pa3pbiBOB, 0BYCNOBUMBLUIWMM, BO-NMEPBbIX,
BbicTpoe odopmneHue obnacter nporvbaHKUA W OCAAKOHAKOMNEHWR, OXBATUB-
Wwux 6onelwyr 4acTe BocTounoro MpeaKaBKasbA, U, BO-BTOPbLIX, BO3HUKHOBE
HWEe PAAA O4aroe HaseMHoro 3 y3MBHOM 0 MarmaTuama. BaxkHon ocobBeHHOCTLI0
ABNANOCL MNPOCTRPAHCTBEHHOE 000COONEHUE BYNKAHOMEHHOrO0 W TEPPWreHHOoro
OCaAKOHaKoMNneHuA. B 3anagHoi v 0XHOW YacTAx BoctowHoro peakaska3sen
Pa3BUTbl MOLLHbBIE TONWKW MHOMOK PAaTHOr O YePeAOBaHMA KUCNbIX M CPEAHWX NaB
¥ NUPOK NAacTUYeCK X 0DpasoBaHuiA, K BOCTOKY OT yKaszanHow obnactu — obno-
MOYHbIE KPacHOWBETHbIE TONLLW, PAaCCNOEHHbIE B BEpPXax Naykamu Tychos. 3Hauu-
TensHaA 4YacTe obnomovHoro marepuana dopMuvpoBanack 3a c4eT pa3Hoca Npo-
LYKTOB paspylleHWA BynkKaHwuyeckux annapatoB. Cpeau obnomouHbix Nopos
LOMMWHUPYIOT BYNKAHOMUKTOBbIE rpayBakKKW W BYNKaHO-TEppUreHHsle obpaszo-
BaHWA, B COCTABE M NUHUC bIX NMOPOA T NaBEHCTBYHOT CMELUAHHOCNOWHbIE U TUAPO-
CNHANCTO-CMELLAHHOCNONHBIE MUHEPAnbHbLIE acCcouUaumm.

Bo Bpema nepepwbiBa, KOTOPbIA NPEALUECTBOBAN CTaHOBNEHWUHD BYNKAHOTeH-
HO-0Ca0NHOW (POpMauMK, NPOMCXOANT Pe3K0e OMonokeHue penseda w odop
MnAeTCcA TNYBOKWUA W HEPaBHOMEPHbIM AEHYAAUMOHHbLIW Cpe3 NOACTMUNaK W MuxX
ofpa3oBaHunii ¢ HapacTawowen ¢ cesepa Ha tor amnnutyaon. O6 3Tom cBiaeTEND-
CTBYeT 3aneraHve OPMauuM Ha PasNUYHbIX rOPU3OHTAX CPEAHEro W HUWXHEro
Tpwaca, a MecTaMi — Ha cKnag4atom QyHAaMEHTE U TO, YTO B PAAE MYHKTOB B
OCHOBaHUW dopmaumn o6ocobunuck MOLWHbIE KOHr NOMepaToBbie Maiyku, Cno-
)KeHHbIe (hparMeHTamu Nopoa MPaKTUYECKW BCeX NOAPa3feneHWiA CPeAHero v
HUXHEero TpWaca W CNaHUeBOro KOMMNEeKCa CKnap4atoro ocHosawwA [Hazape-
Bu4 1 aAp., 1978, 1981; Hasapeswuy, Hazapesuu, 1981] .

OcoBeHHOCTM COCTaBa M CTPOEHWA BYNKaHOr eHHO-OCAAOYHOW opMaumnm
NO3BONAKT OTHECTW ee K TWMNy BYNKaHoreHHoW Monaccsl, a Bpema ee obpaio
BaHWA MO ero reouCTOPUYECKOMY COAEPXaHuio BbIAENUTs B ucTopun Cruder on
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NNUTBI B Ka4yeCTBE 3Tana 3NUNNAaTHOPMEHHOW aKTUBM3aUMKU. YpEe3BbIYAUHO Xa-
paKkTepHbl W BaXKHb!I CTPYKTYpHbIE NOCNEACTBUA 3TOM0 3Tana PasswuTWA, 33K Mo-
YAIOLLUMECA B CNEAYuMX ocoBeHHOCTRX.

i. UMeHHO C 3Tum 3Tanom CBA3aHO BOZHUKHOBEHWE OCHOBHOMO CTPYKTYp-
HOMQ HECOT NacuA MEeXAY OTNOXKEHWAMWU pPaHHe-CPeAHeTPUAcOBOr0 CeAuMEHTa-
WWOHHOIO0 UMKNA ¥ BbIWENEXaMMIA TONWAMK 1OPbl W Mena 3a CHYeT Npupas-
NOMHbIX ANCNOKAUMIA HUXHe-CPeAHeTPUACOBLIX TONLW, B 30HaX Pa3pbIBOB.

2. MNpuUypo4YeHHOCTe CEBEpPHOW rPaHUUbI PacnNpPOCTPAHEHWA BYNKaHOreHHO-
ocafoyHon thopmaumMu K 30He couneHeHwA BocTowHo-MaHbivckoro nporwvba
1 norpebeHHoro KpAxa KapnuickKoro v NodTu NONHOE OTCYTCTBUE BYNKAHO-
reHHbix 0Opa3oBaHWMW B npeaenax rocnefHerc OTMeYaT BpemMA pasfeneHus
BocTouHoro peakaBKa3sbA Ha ABe KpynHedwwe nnatopMeHHbIe CTPYKTYPbI
(norpeberHbin Kpx WM Tepcko-KymMckan BnaavHa), COXpaHABLUMECHA B Teue
Hue Bcero nocneayrouwero passuruA Ckudckon nauTel.

3. OTnoxennA BYNKaHOr eHHO-0CaA0MHOW hOpPMauMKM MacKUpyT U Kak Bbl
CTUPAKT CTPYKTYPHYO 30HanNsHOCTh PAaHHEro TPUACa; B TO XKe BPeMA XapaKTep
M3MEHEHMA MOLWHOCTU W Pa3IMEULeHA NO NNOLWAAK OTNOMEHWHA PasnU4HOro
reHesuca (ByNKaHOreHHbIX 06Pa30BakUA U TEPPUr eHHbIX HAKCMNeHWH) oTpaa-
0T OCHOBHYI CTaaui (hopMUPOBaHUA PAAA CYBLUMPOTHBIX CTPYKTYPHbIX 3ne-
MEHTOB BTOPOro NOPAAKAE, YACTUYHO HAMETWBLLIMXCA B CDEAHeM TPWace M OKOH-
4YUBLWIKUX CBOE pa3BuTve Ha Bonee NO3AHMX 3Tanax vcTopuu CKUPCKOW NAWUTbI
(BocTtouHo-Manbiuckuin nporunb, MNpukymcko-TroneHeBCcKuiA Ban v Ap.) ) Hako-
Heu, obocobneHue obnacten ahhy3UMBHOro MarmMaTtuima, FpynnuPYOWKUXCA B
cyBMepUaAMOoHanbHY D 30HY, CNYXUT NPORBNEHMEM 3aN0MEHUR NoNepeYHon aud-
dhepeHuMaLmMmM yKa3aHHbIX 31eMeHTOB Ha OTAensHble BNOKK, NoNyYUBLLEA OKOH-
YaTenbHOEe BbipaKeHUe B CTPOEHWUM BblLUENeXawmx Tonw, psl M Mena.

HoBaA KayecTBeHHAnA nNepecTpPoOWKa naHawadTHO-TeKTOMUYeckol obcTaHoB-
Kin Ha CKudcKoW NNUTE NMPOMCXOAWT B KOHUe Tpuaca: Ha Gonslwen vacTu Boc
TouHoro [lpeakaBKaseA B YCNOBWMAX FTYMWUAHOrO KNWUMaTa HauyuHaeTcR 06pa3o-
BaHWe BEPTUKANbHO-NATEPanbHOrQ PALA CepoUBETHbLIX TEPPUreHHbIX HopMauui,
npoaoMKaBLIeecA A0 cepeauHbi Kennosea. K»Han sacte BoctouHoro w Liewt-
pansHoro lMNpeaxkaskasbA Ha NPOTAXEHWW 3TOrO BRPEMEHW npeacTasnAna cobowu
cylwy, noctasnABlWyw o6nomoyHbln matepuan. O6nuk hopmauuin NaHHOro pA-
Aa onpegenAeTcA: 1) pUTMUYECKUM YEPELOBaHMEM CYULECTBEHHO NEeCHaHNMKOBbIX
W CYLLECTBEHHO MNMHUACTLIX navex; 2) npeoBnafjaHvemM KBapueso-NeTPOKnacTw
YECK WX M NETPOKNACTUYECK O-KBapUEeBblX Pa3HOCTeN cpean 0BNOMOYHbIX NOPOA;
3) rocnoacTBOM rMAPOCNHALE U KAONWHWTAE B COCTABE MWHEPanbHbIX accolua-
UMW FAMHUCTLIX NOPOA; 4) NOBCEMECTHON “"3apaeHHOCTLI"” NQPOA CUASPUTOM
W pacceAHHbIM PacTUTENbHbIM AETPUTOM, HAaNUYMEM B HU3ax pa3pe3a pPefKux
ManoMoLHbIX NPOCNoes yrnei; 5) oBorauleHHOCTEH HUKHUX FOPU3OHTOB PAAA
B [pukymckoi obnacTu NUpOKNaCTUYECKUM KBapUEBLIM MaTepuanoM U PeaKW
MU NaBOBbIMM T@NAMWU ManbiX pa3MepPoB U MOWHOCTH.

PAA lOPCKUX TeppureHHsix hopMauuid pacnafaeTcA Ha ABE Y4acTu, KaxaoM u3
KOTOpbLIX OTBEYaeT 3ameTHO OT/TWYAlOLWAEACA OoT APYroi naneoreorpaduyeckan
WU NaneoTeKTOHWHECKAA CUTyauuA. Ha paHHux cTaanmAx opMupoBaHwA pRAa
{p3T — aaneH) 33aKnNanbIBaeTCA HECKONLKO M30NMPOBaHHbIX obnacTel nporuba-
HUA C KOHTUHEHTanbHOW ceauvmeHTauuer. B Mpuxkymckoin obnacti ocagkoHa-
KonneHue Obino NOKaNM30BaHO Ha Y4HacTKax TEPPUreHHOW W BYNKAaHOr eHHOW
CeAMMEHTaUMi NPeaLecTByOuWero 3tana M NpoTeKkano B 0BCTaHOBKE 03epHO-
60N0THO-aNNOBUANBHOW PABHUHLI CUHXPOHHO C ONYCKaHWEM NOXKa CeAMMEHTalW-
OHHOW 06NacTu No aKTUBHO Pa3BUBaBLUIMMCA painomam. CyBLWIMDOTHBIMA pa3no-
MaMu KOHTPONUPOBANOCh NpoaonXasleecA odopmneHue BocTtouHo-MaHsiucko-
fo nporwba, a cybmepuanoHanbHbIMKM — NONEPEYHON NO OTHOWEHWIO K Hemy
AENPECCUOHHOW CTPYKTYPbI, TaK>Ke HaMETUBLUEWCA B No3fHem Tpuace obocob-
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NEeHWEM BYNKAHOr eHHbIX HAKOMNeHWn. B 3TON CTpyKType B paTe — Havane neu-
aca ocafikoHakonneHve CONPOBOXKAANOCL CNabbiMu 3hdy3MBHLIMU NPOA BN eHUA-
MW, ARBNABWWMMUCA Kak Dbi OTTONOCKAaMW MWHYBLUENA 3NOXU WHTEHCUBHOT O Mar-
mMaTtu3ima. HakonneHwe KOHTUHEHTanbHbIX OC3AKOB 3aBepwaeTcA CAWAHWEM
06enx CeAMMEHTAUMOHHLIX BaHH B eAWHYH PacnnbiBYaThiX OMEPTaHWi obnacts,
B 0buwmx yeptax oTeevarwwwyt BocTtouHo-MaHbidckomy nporuby u Mpukymekon
30He NOAHATUM,

B obnactu norpebeHHoro kpaxa KapnuHCKOro B Hadane Kpb! 3a cyet 6noKo-
BbIX NOABWXEK No CYBLIWPOTHbIM u cyBmepuauoHansHbiM pa3nomam odop-
MAAKTCA ABE 30HbI HOPMUPCBEHWA NECYAHO-M TUHUCTLIX CYOYr NeHOCHLIX HaKonN-
nennit. OgHa 13 HUX CBA3aHa C y3K 0K cybwunpoTHoi rpabeHoobpasHon aenpec
cvein B oceBow 4acTu kprRXKa {lNpomsicnoBeko-Llybykckan 30Ha) . [ipyraa 30Ha,
cybmepuanoHaneHan, ¢ BNU3KUMKM K U3OMETPUYHBIM OvepTaHUMAMMK, obpa3osa-
nace TaK)Xe 33 CYeT KOHCEeAMMEHTAUMOHHOTO onyckanusa bysrudckoro 6noka.
3peck, Tak ke kak U B lpukymckon obnactu, 3tan KOHTWHEHTanbHOro ocan:
KOH3aKOMNNEHMA 3aBepLiaeTcA PacluMpeHueM v CNMAHMEM YKa3aHHbIX 30H B ean-
HYIO CEAUMEHTaUMOHHY0 06 nacts.

Bce atu otnokeHMA OTHOCATCA K egnHOMY (DOPMaUMOHHOMY TNy — nnat-
hOopMEHHOI KOHTWHEHTANEHON CepouBeTHOW TeppureHHow dopmauvu. Cnenyer
OTMETUTE, YTO BblAeNeHWEe CPEAX HUX OTAENbHbIX OPMAUMOHHBLIX TEn U napan-
NenK3auuA Mx ApYr C APYroM ANA KaXAOW M3 paccMoTpeHHbIx obnacred 3a-
TPYOHEHbBI CXOXECTbH) KX BHeWHer o 0bnnKa u HefocTarouHon 060CHOBaHHOCTLIO
BO3pacTa.

BepxHAA YacTb pAAa HPCKUX TeppureHHslX dopmauuidi cnoxeHa MopcKUMM
06pazoBaHUAMM, HaK ONNEHUID KOTopPbLIX NpeawecTeosan npegbaidocckuin nepe-
peiB. Mocne Hero cesepHas nonosvHa BocrouHoro MpegkaBKasbA OXBaTbIBaeT-
CA BONHOM NOrpy»eHwA, Bbi3BaBwWen PacnpocTpaHeHune ¢ CeBepo-BocToka (M3
obnacty MNpuKacnUWACKON BNaaWHeLl W CEBEPHOW 4acTu COBPEMEHHOW aKBaTOPUN
Kacnua} TpaHcrpeccun; B XOOe ee ocaaKOHaKonneHue B 0BCTaHOBKE Npubpex:
HOW paBHWHLI (paHHWi Baloc) nocneaoBaTeNbHO CMEHABTCA YCNOBUAMUW MENKO-
80AHOrO W yMmepeHHo rnybokoBoaHoro onpecHeHHoro Mopckoro 6GaccenHa
(no3pHuW Ganoc — Gar). Tonwa Banoc-Batckux oTnokeHuid obpasyer epuHoe
dopmaumnoHHoe Teno — NNaThOPMEHHYD TYMUAHY MOPCKYIO CepouBeTHYH
TEPPUreHHYO OPMauMio, OTPaXawWyK 3Tan pe3koro ocnabneHuA cTpyKTyp
HOW Auddeperumaumm CKUBDCKON NNUTEI U OTHOCUMTENLHO CMNOKOKHOro Morpy-
YKEHWA ee CeBepO-BOCTOYHOM OKPauHbl.

Ocoboe nonoeHue B PAAY CEpPOUBETHbIX TeppureHHbIX dopmauunii tops! 3a-
HUMaKT HWKHe-cpeaHeKennoBeickue oTnoxenuA. OHu 06pa3yioT HeCKONbKO
pa3obuieHHbIX (hOPMAaUWOHHBIX Ten, Pa3sBWTbIX BAONE HOXKHOW OKpawHbi LleHT-
panbHoro v BocTouHoro lMpeakaeka3ssA, a TaKKe Ha 3HauyuTensHou vacTu Mpu-
KYMCKOW obnactu u norpebeHHoro KpAxa KapnuHckoro. 3Tu Tena, B CBOWO
ouepedb, npeacTaenAloT coBoR cOXpaHUBLLKWECA OT NpeapaHHEMeNnoBOW AeHYAa-
uvn thparmentsl Bonee KPYNHOro efMHOro opmaumMoHHOro Tena — nnatdop
MEeHHOW (3neporeHHon) ryMUAHON MOPCKON CEepOLBETHOW TeppureHHon (hop-
Mauuu, obpasoBaslieil manomowHblid 4Yexon (no 100—200 ™M) Ha Gonbwewn
yacTu BoctouHoro [MMpeakaBKadeA. HuKHe cpefHeKennoBeWCKWe OTNOXEHWA,
ABMAKOLMECA 0Bpa3osaHMAMU MENKOBOAHOMO MopcKoro BacceiHa HopMansHON
COMEHOCTU ¥ NPUHaAneKalme K Tomy *e hopMauMoHHOMY TUNY, YTO U HUKEnNe-
Xawme ToNulM, oTaeneHbl OT HUX Hecornacuem, o6A3aHHbIM CBOWM BO3HWKHO-
BeHWEeM npeaKennoBeicKow (aabiredcKkoi) a3e TEKTOHUYECKUX ABUKEHWHA,
BbI3BaBLUEW MEpecTPorKY CTPYKTYpsl Ckudckon nnutei. B 1o e BpemAa cMeHa
CepoOUBEeTHbIX TeppuredHbiX 0BpPa3oBaHWin ranor eHHo-CynbgaTHo-KapboHaTHbIM
KOMMANEKCOM M 3aMELLal0 LMK ero KPacHOUBETHBIMK 0BNOMOYHbIMIK HaKoNne
HWAMM, NPUYPOYEHHAR K FPaHWLE CPEAHEr 0 U BePXHEr o KennoBen, He CONpOBOX-
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naeTcA 3aMeTHOW TpaHchopMauMenh CTPYKTYPHOr 0 NnaHa. Takum obpaszom, dop
MauuA HWXKHEr o—CpPeAHero KennoBeA NO CTPYKTYDHOMY NOMNOMXEHUH OTBevaet
Hauyany MNO3AHEPCKOro TEKTOHWYECKOr0 UMKNa, a No ycnoeBuAM thopmuposa-
HUA — 3aBepL3oLLEMY 3Tany paHHeCPeAHEePCKOoro ryMUaHoro cearMmMeHTauw
oHHOro uMkna. Takoe ABOWCTBEHHOE MONOXKEHWE, NO-BMAMMOMY, CBA33HO C
pa3pbiBOM BO BPEMEHU MEXAY NepecTPONKaMu CTPYKTYPHO-TEKTOHUYECKOro
fnaHa peruoHa v NocneaoBaBLUMM 3a Hel C 3aN03[aHKeM  KOPeHHbIM  W3MeHe-
HWeM nNaHAWaPTHO-KNMMaTUYecKon 0bCTaHoBK W,

' Ha npoTAXeHWW paHHero—CpeAHero KennoBeA E NONHOW Mepe MNpoABunack
OCHOBHAA 0COBEHHOCTL NO3AHEPCKOro TeKTOHUYECKOro UWMKNA, 3aKniovan-
WAACA B BO3HWKHOBEHWW W MPOrpPeccUpyoLLEM HaPaCTaHUK NOTPYXKEHWA HXHOM
oxkpanHel CKWMMCKOM NNWUThI M B CBA3AHHOM C 3TWM MOTPYXEHWEM pacnpocTpa-
HEeHUWeM TPaHCrpeccui Ha TeppuTopuio lNpeaKaBKasbA C Hora M3 reccuHKNuHanm
CegepHoro Kaskasa. B 7o »e BpemMA rnasHelllne 4epThbl NO3AHEHOPCKOTO CTPY K-
TypHoro nnava LllewtpansHoro w Boctouoro [lpeakaBka3bA, COCTOAULME B
3an0’KEHUU U YCTOWMUBOM PE3BUTUM CMCTEMLI OKPaWHHbLIX nporubos u obnacTtu
BHYTPUNNATOPMEHHBIX NporubaHni, B Hayane KennoeeA nulib eaBa Hame-
4alTCA W NONYYawT OoKoHYaTenbHoe OMgopMneHne Ha bonee MO3AHUX 3Tanax
paseuTuA [Hasapesuy u ap., 1980] .

C no3aHero KennoBeA WM A0 KOHUA topbl 8 LleHTpansHom 1 BoctoyHom lMpea-
kaBxa3be B 0B6CTaHOBKe apuAHOro nutoreHesa npoucxoamt obpasoeaHue eep-
TUKanbHO-NaTepansHoro GOPMAaUUCHHOTO PAAA, B COCTaB KOTOPOFO BXOAAT
cneayrouime GOPMauMn: KPAaCHOUBETHAA TeppureHHas (KUMEPUGIK—TUTOH) —
toxHan 4acte llenTpaneHoro [lpeaxkaskasnA; KapboHaTHaA W3BECTHAKORAA
(KennoBen—KUMepPUOXK) W rancredHo-cynsaTHo-kapboHaTHaA (KWMepavK—
TUTOH) — OKpauWHHble nporubel BocTtouyHoro [lpeakaBka3sbA; TepPPUreHHO-
wapboHaTHaR (KEennoBeM—KUMEpPUAX) W TeppureHHo-cynbaTHO-kapboHaTHaR
(KMMEepUIXK—TUTOH) — BHyTpunnatdopmMenHble npornbel Boctownoro [pea-
KkapkasbA. M3 nepeyucneHHbiX TONbKO KPAacHOUBETHAA TeppureHHan dopmauyuna
LleHTpanbHoro [lpeakaBka3bA NPUHAANEXWMT K KNaccy OPOreHHbIX KOHTUHEH-
TankHbIX apuiHblX (oOpMauuniA, BCe XKe OCTanbHbie OTHOCATCA K Knaccy nnar-
(OPMeEHHbIX apUAHLIX MOPCKWX (hopMalWin, OTBeHaWMX PasHbIM CTYNeHAM
oconoHeHWA GacceHa W pasnNUyHbIM CTaAMAM TPaHCrPecCUBHO-PErPECCUBHOTO
CeAMMEHTAUMOHHOTO UMKna.

XapaKTepHbIMU YepTaMu WM3BECTHAKOBOW W KapBoHaTHO-TEPPUreHHow dop-
MauMA  BEPXHEr0 KeNnoBeA—HWKHEro KWUMEPWUAXa ABNAETCA NPUCYTCTBUE
g ocHoBaHuW obBeux copmauuin GasansHoro "wamo3utosoro’’ ropusocHra (o6-
NoMOYHO-KapboHaTHbIe NOPOAbLI C NENTOXNOPUTOM U XKene3aucTbIMU 0ONUTaMu) ;
Hanuuue B HU3ax KapbBoHaTHoW dopMauMmu NPOCNoes Meprenei, CMeHALWMXCA
BBEPX NO pa3pe3y MOHOTOHHOW Tonuwen WM3BECTHAKOB, pa3BUTWE B HM3ax Tep-
pureHHo-kapboHatHoO dopMauun aprunnvTos, AOF ‘MUTUCTLIX 2PrUNnNUToB
W FAWHUCTBIX OONOMUWTOB C HapacTaHWem CHU3y Beepx KapboHaTHOro mMaTepuana
W YACTO AONOMUTOBLIN COCTaB BepxHeW ee yacTu; obunwe hayHWCTUHECKUX
OCTaTKOB B HW3axX W3BeCTHAKOBOW chopmauun u obegHeHHocTs dayHon ee
BEPXHUX TOPM3OHTOB, @ TaK)XKe 4acTaA BCTPEYaeMOCTb MCKQMAEMbIX OCTAaTKOB
B HWXHEW Nayke TeppureHHo-kapboHaTHoOW dlopmMauuy U OTCYTCTBUME WX B ee
pepxHel nauxe. 3T 0cCOBBHHOCTWM YKa3biBalT Ha 3HauuTeNbHOE CXOACTBO B
HanpaBneHHOCTU Pa3BUTUA OCAAKOHAKOMMNEHWA, TOr4a Kak pa3nuynA B coCTaBe
CBMAETENLCTBYOT O 3aMETHOW W30NUPOBAHHOCTW Tex uvacTen OaccenHa, rae
copMuUpoBanuce 3T copmauun. B uenom ke AaHHbIM 3Tan NO3AHEKOPCKOMN
ceAMMEHTaUnK OTpaxaeT OTHOCWTENbHO cnabyrw auddepeHUMPOBEHHOCTL OK-
pavHHbIX nporuboe v obnactu BHyTpunnatopmeHHbix nporubaHuk no ob-
CTAHOBKAM OCAAKOHAKONNEeHWA.

Cx0ACTBO HanpaeneHHOCTW Pa3BUTUA OCAAKOHAKONNEHWA WMENO MecTo
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W Ha NO3AHEKUMEPUAKCKO-TUTOHCKOM 3Tane, HO Npu 3TOM BbIABNATCA Gonee
CYLUECTBEHHbIE Pa3nNWyMA B CTpoeHWW opMauvMin IKHOW OKpawHbl [Mpeakas-
KasbA v BHyTpunnathopmeHHbix nporubos BoctouHoro lNpeakaexkaszsA. Owu
obycnosneHbl MPeXXAe BCEro BLICOKMM TeMMNOM NPorubaHvWA M pesKon KOHT-
PAacTHOCTBLH) TEKTOHUYECKWUX ABWKEHMW Ha oKpauHe CKuUCKOW NNUTLI No Cpas-
HEHWID € 3amedneHHsIM W cnabo auddepeHUMpoBaHHbLIM nporubaHvem BO
BHYTpUnNnarcopmeHHon obnactu. [nA okpawHHoW obnacTu xapakTtepHo obo-
cobneHve 30H KOHTWUHEHTanbHOW u HacceHOBOW CeAMMEHTauUK U NepexoaHoun
30HbI YepeaoBaHUA 0BCTaHOBOK.

[MepBoW 30HEe OTBEYAET KPAaCHOWBETHAA TeppwureHHan (HOPMauUMA, BarkKHEWLUW-
MU 0COBEHHOCTAMWU KOTOPOW, CONMXALWWMMKW ee C OPOreHHoW Monaccoun, AB-
nAwTcA: 1) XxaoTuueckoe pacnpefeneHue Nopog LUWWPOKOro rpaHynoMeTpuyec-
KO[o NPOMNA OT aprunnuToB A0 APECBAHMKOB W KOHrnomepato-Gpekuni,
hOpPMUPOBABLUMXCA B YCNOBWAX PE3KO pacyneHeHHoro penseda; 2) ortcyTtcTBue
y obnomouyHoro marepuana nNpu3HaKkoB MexaHWyeckon o6paBoTku M 3Hauwm-
TenbHOro nepemelleHnA; 3) 3aBMCMMOCTbL COCTaBa OCaflKOB OT COCTaBa pasBwu-
ThiX B 06NACTAX CHOCa NOPOJ, Ha 4TO YKa3biBaeT LWMPOKOEe Pa3BuTHe U xapakTep
pa3MellleHUA apKO30BbIX U rPayBaKKOBbIX HaKoNNeHui; 4) npenMyLlecTBeHHO
rMAPOCNKANCTLIW COCTaB TOHKOAWCMEPCHOrO FNWHWCTOrO Martepuana C 3nu-
30AM4eCKUM NOABNEHUEM NPUMECH XNOPUTa UNK KaonuHuTa; 5) oboraweHHocTs
nopoa TakWuMW ayTUreHHbIMW KOMMNOHEHTaMK, Kak TWAPOOKWCNbl JKenesa,
KanbUWUT, 4ONOMMT, FUNC, aHrUAPWUT, BapuT.

3oHe bOacceMHOBOW CceAVMMEHTaUWKM OTBeYaeT ranoreHHo-cynbgaTHo-kapbo-
HaTHaR DOPMaUWA, KOTOPYH XapakTepuaylT cneaywowme ocoberHocTu: 1) pes-
Koe npeobnagaHve NOPOA XEMOTEHHOrO reHe3nca npv OrpaHWYeHHOW ponu
BuoreHHbIx U BuoxemoreHHelx 06pazoBaHuii; 2) MHOrOMNOPALAKOBAA PUTMMWY-
HOCTb CTPOEHWA, BblipaXkawwanAcA B 0H6ocobneHun MOUHbLIX navek (aHranpuro-
M3BECTHAKOBO-AONOMUTOBAA; ranoreHHaA, C MPOCNOAMW aHTUAPMTOB, AONO-
MUTOB ¥ KPacCHOLURBETHbIX aprunnvros; AONOMWUTO-U3BECTHAKOBAA W aHTUAPUTO-
LONOMUTO-M3BECTHAKORAA) , B CBOK O4Yepefb VMEKLMX XapaKTep MHOroKpar-
HOrO 4YepeAOBaHWMA CnarawlMx uMx nopod; 3) NONHOTa NPOWECCOB ranoreHesa,
NPOABNAKWAACA B HANKMMUMW MOLLHBIX TONW, FannuToB B paspese.

TeKTOHWYECKWE W NaneoreorpaMyecKuMe YCMNOBMA KWMEPWUAXKa—TUTOHA
B0 BHyTpunnatdopmeHHbix nporuwbax BocrouHoro lMNpepxkaskasea obycnosunu
obpazoBaHue enMHOW TeppUreHHo-CynbdaTHo-kapboHaTHou dopmaumn. Oxa
Xapak Tepu3yeTCcA NNaBHbIM HapacTaHUeM MOLIHOCTU OT KpaeBbix 4actei obBnac-
TW NporvbaHWA K ee UEeHTPanbHbIM YYacTKaMm W MOCTENEHHLIM W3MEHEHWEM
BELLECTBEHHOro COCTaBa OT YMCTO TEPPUreHHOro paspesa Ha 3anage A0 Cynb-
thaTHO-kapbOHATHOrO B BOCTOYHBIX 1 HOT0-BOCTOYHLIX paloHax. CyulecTBeHHbIMU
npuaHaxkamuv copmauvii ABNAKTCA: 1) OCHOBHaA, NpUM 3TOM COMNOCTaBUMaRA
no abconoTHoW macce ponb 06MOMOYHLIX, FAMHUCTBIX WU KapboHaTHLIX NOpoA
B ee CTPOEHWM WU BTOpPOCTEreHHaA — CynbdaTHbIX 0bpasoBaHuil; 2) HeynopA-
AOYEHHOe YepeaOBaHWE Pa3NWYHbIX TUMOB NOPOA NO pa3pedy; 3) Yy3KWW rpady-
NOMETPUYBCKUIA cnexTp oBnoModHbIX nopoa (oT anesBpuTOB A0 rpaBenvuros),
AOBONLHO BLICOKAA COPTUPOBKA 0BNOMOYHOro mMatepuana v 3HayuTenbHaR ero
OKaTaHHoCTb; 4) rocnNoACTBO MOHOMWKTOBbIX KBapueBbIX W MNOAYUMHEHHOE
passuTue PensIMTOKNAcTO-KBapueBbiX obpasosaHni cpeaun 06NOMOYHBIX NOPOA;
5) 3HayuTenbHoe pazHoobpasve MUHepanbHbIX acCoUMaUMiA FMUHWACTLIX MOPOA,
cpeAu KOTOpbiX NpeobnafarT KAoNWHUT-TMAPOCNOANCTAA, CMELAHHOCNONHO-
rMAPOCMIOANCTAA (C NPUMECBID XNopwuTa) U XnopuT-ruapocnioaucras; 6) He-
NOMNHOTa ranoreHHoro npouecca, obopeaHHoOro Ha cynsdaTHOW CTaguu,

B uenom ocobeHHOCTU hopmMaumMii KUMEPUAXK—TUTOHCKOrO 3Tana CBUAETENb-
cTBYIOT 06 OXUBNeHWW TEKTOHUYECKOW aK TUBHOCTU, KoTopan cnabo npoABunack
Ha yuacTKax, WCNbIThIBaOWMX A0 3Toro nporubaHue, U peako BbIpa3vnace 8
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obnactAx HegasHed aeHyfauwn. Mopdonoruyeckum ee BbipaXkeHuem ABUNUCH
oMonoxernue penbeda BopocbopoB w aAuddepeHUMaUMA CeLUMEHTAUWUOHHBIX
BaHH Mo Temny nporuﬁauvm WU yCnosuAM 0CafXOHaKONNEHWA, B OKpPanHHbIX
nporunbax 3To NPMBENO K CKayK0oobBpazHOMY paclunpeHWI0 apeana aK KymynAuuv —
8 nporubaHue BTAruMearoTcA YepHonecckan BNaaWHa (MMEHHO C OQEHHOIO MO-
MeHTa HauvHaeTCA dopMwpoBadne 3TOW oTpMuaTensHow CTPYKTypset), Horai-
CKaA TEeKTOHMYECKAA CTyneHb, IOXHAA nonosuHa CTaBpoOnNoONbLCKOro CBOAA.
B KOHEYHOM cyeTe 32 HPCKWA nepuon nnaTopMeHHbIW 4Yexon Bbin chopmm-
pOBaH Ha orpaHuyeHHow yacTu LleHTpanbHoro u Boctoudoro lMpeaKaBKasbA.
Yexon wumen npepbiBUCTCe, ''NOCKYTHOE PpacnpocTpaHeHWe W XapaKTepus3o-
BaNCA 3HAUMTENbHOW BEPTMKANLHOR 1 NaTepantHoW HEOAHOPOAHOCTLI. Bdnblian
yacTh lleHTpanbHOro u npunerawwue K Hemy ydyacTku BocTouHoro Mpeakas-
Ka3bA K KOHUY lopbl npeactasnAanu cobow obnactu aeHyhauwu, B npensenax
KOTOPbIX Bbiny pazBuTe!l 06pa3oBaHMA CKNapyatoro GpyHAAMEHTa U TPWAcOBOTO
CTPYKTYPHOPOPMaELMOHHOr0 KOMNMEKCa.

PanHemenoBaf CTafvuA pa3BUTUR XapaKTepu3lyeTCR MNOCTOAHHOW CBA3bLK0
nnatopmMmeHHoro 6acceilHa ¢ reoCUMHKNUHANEHLIM W NMOCNENOBaTeNbHLIM CKay-
<o06pasHbiM NPOABWKEHWEM TPaHCIpeccuu Ha CeBep W ceBepo-3anad. Heoxkom-
CKaA (aza TpaHcrpeccuun 3axeaTuna 6ONbLIYHO vacTe BoctoyHoro MNpeaxkasKassA
(no roxHoro Gopta KpAXa KapnuHCKoro), a Takike Oro-3anagHyr WM Koro-Boc-
TOUHYH uacTu LleHwtpansHoro [MpenkaskaswA. B ant-ans6Ckoe BpemA Mope
nokpeisaer noyt¥t Bce LleHTpansbHoe [peakaska3sse, a 8 BocrouHom [penkas-
Ka3be MOpcKow DacceriH coefMHWNCA B eauHoe uenoe ¢ BacceHom BocrouHo-
Esponeickon nnatdopmel. WTorom paHHemenoBoW CTaguu ABMnocs ofpaso-
BaHWe TeppureHHo-Kap6oxaTHoW (HEOKOM) W TNayKOHWTOBOW TEPPUreHHOW
{anT-aneb) opmaumin, obnaparowmx cnabo BbIpaKEHHOW naTepanbHOW U3-
MeH4YMBOCTLIO. OTNUYUTENbHON 4Y4epTOW TeppureHHo-kapboHaTHOW chbopmMauvmn
HeOKOMa cneayeT CYMTaThk Tpex4neHHOe CTpOeHWe, APDKO BbipaweHHOe Ha no-
[ABNAKLIEH 4acTW NNowanmM ee pacrnpocTpaHeHWA. HWXXHAA 4acTb — AQNOMUTO-
W3BECTHAKOBAA TONWA, B CpeAHen YacTu KOTOPOW OTMEYaKTCA rHe308 W NWH3bI
aHrMAPUTOB, — 3TO 06Pa3oBaHMA MENKOBOAHOTO W yMepeHHO rmy6GokoBogHoro
Mopckoro 6GaccerHa, BpeMeHamMu WCMbIThIBABLUIErO 3HaYuTeNbLHOE OCONOHEHWe.
Buiwe 3aneraeT TONWA TOHKOTO NepecnavBaHUA WU3BECTHAKOB, AONOMMWTOB,
aprunnMTOB W aneBponuTos, npeAcTasnAwan coboi 0TNOXKEHUA HOPMANLHOTO,
yMepeHHo rnybokoBogHoro 6acceriHa ¢ NPeUMMYLIECTBEHHO 33CTOWUHLIMUW YCNO-
BUAMU CeAMMeHTauuu. BepxHAA 4acTs — M3BECTHAKOBO-NECYaHUKOBAA Nayka —
copMypoBanace B 4pe3BbIYaMHO MENKOBOAHOM OaccerHe HopmaneHoW cone-
HOCTW NOA BO3AEWCTBUEM aKTUBHOrO rMAPOAMHAEMMUYECKOTO pexuma, Knuma-
Tuyeckar ob6CTaHOBKa Ha NpPOTAMEHUW HEOKOMa MNocTeneHHO MeHAnacb oT
CEMMEDHJJ,HOFF Ao VCﬂOBHﬁ Tennoro BnaxxHoro MOpPCKoro knumMara.

nayxoHuTOoBaA TeppureHHaA dopmaunA  anT—ankba o6pazosada orpanw-
4yeHHbIM Habopom NOPoA: B ee CTPOEHWW MNABEHCTBYIOT NeCYaHO-aNespuTOBLIE
o6pa3oBaHnA, 3HAYWTENLHO YCTYNAawT WM rAuHbl ¥ aprunnuTbl. O6nomodHble
nopoAbl NpPeacTaBneHsl MOHOMWMKTOBBIMW KBapuUeBbiMW Pa3HOCTAMWM M Xa-
pPaKTEPU3YIOTCA BbICOKOW COPTUPOBKOWM KNAacTUMECKOro MaTepwana v ero 3Ha4ym-
TenbHOW OKaTaHHOCTBH. B ToHKOAMCNepcHOM Martepuane TFNWHWUCTLIX NOPOA
HapRAY € rMAPOCNIOAOW, KAaONWHAUTOM, PasHbIMM MOAUDUKAUMAMUW XNoPWTa
CYWECTBEHHYD PONb WUrpaldT CMeLaHHOCNOWHbIe 06pa3oBaHWA C BbICOKUM
coaepaHuwem paaﬁvxamtuero KOMMNOHEHTA, MHOIrAa oTMeuyaeTCA MOHTMOpUWNNo-
HAT. CDEAM ayTUreHHbIX KOMNOHEHTOB OGHDMOHHBIX W rMUHUCTbIX nopopa npe-
obnapaer v 4acTo AOCTUraeT NOPOACODBPazyIOWEr0 3HAYEHWA TNayKOHWUT, WWPO-
KO PasBuTbl KansUWT, CMOEPUT, aHKEPUT, a8 TaKKE NUPUT, OTMEYaTCA U (oc-
thaTHble MuHepank!. JlatepansHple nameHeHwA GopmMaumu CBOAATCA K Koneba-
HWAM COOTHOWEHMA NECYaHOo-aneBpPUTOBLIX W FMAHWUCTBIX NOPOA, OTPa)KarolWwum
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KOHCeAWMEHTAUNOHHOE Pa3BUTWE CTPYKTYPHbLIX 3NeMEeHTOB pasHoro nNopRaxa.
CeaAuMeHTaUWMA pa3BuBanack B ycnoBwAX o6wwupHoro mopckoro BacceiHa co
Cnerka noHWXeHHOW COMEeHOCTbIO B MeNKoBoaHOW obcTaHoBKe, WHOrAa mecTa-
MU CMEHABLUEWCA YMEPEHHO rnyboKoBOAHON.

Mo3nHemenoBaA CTaiMA XapaKTepu3YeTCA CYLUeCTBEHHLIM BbIPaBHUBAHWEM
TEKTOHUY4ECKUX WM naneoreorpaduyecKUX YCNOBUM He TONbKO B LieHTpanbHOM
1 BoctouyHom Mpenkaeka3sbe, HO U Ha BCeW CKUCKOW NNWUTE B LLENOM, @ TaKXKe
Ha NpuUneramLWnx yyacTKax ApesHei nNaTthopMsl U reOCMHKNWHANbLHOM o6nacTw.
MoBcemecTHO B 06GCTaHOBKE HOPMAanbHOro, yMepeHHO rnyGoKoBOAHOro W
rny6oKoBoAHOrO MOPCKOTO BacceidHa NpoucxoauT popMUpoBaHue MeprensHo-
M3BECTHAKOBOW (oOpMauuK, CTPoeHWe KOTOPOM YCNOXMHAEGTCA BHYTpudopma-
UWOHHLIMW NepepelBamMy W NNAaBHBIMKU WU3MEHEHWAMMW MOLWHOCTH. Takum obpa-
30M, Ha NPOTAMEeHWW PCKOro nepuofAa v Gonblled 4YacTU paHHeMenoBoW
3anoxu npouecc hopMMpoOBaHUA NnaTdopMeHHOro Yexna 3axeaTbiBan noouyepea-
HO pa3nuuHble OrpaHW4eHHble nNo nnowamm yyacTku Ckudckon nnutel. W
NWWL TONbKO Ha pybexxe paHHero U No3AHero Mena Bnepebie BCA NNUTa B LENOM
NepeKpbIBaeTCA CNNOWHBIM U OAHOPOAHBIM MNAWOM — NMPOUCXOAWUT CrUAHUE
8 eavHoe uenoe NnatgopMeHHaro 4exna APeBHer U MONoaoHn NnathopMm.

WTak, me3o30i B uctopun monopon MNMpeakasxkasckon nnatdopMel — BPeMA
YyepeAoBaHWA 3ATanoe CNOKOWHOro nNNaroPMEHHOro PasBUTUA W 3TanoB Pe3KoWn
aKTUBM3aUMKM TEKTOHUYECKKUX npoueccos, vMHoraa conpoaomnammeﬁca BCMbILW-
KaMu MarmaTU4ecKoW AeATenbHoCTW. Ha NpoTAMKeHWW CNOKOWHBLIX 3TanoB Ha
TOW WNU WHOWM yacTM NnathopMel NPOMCXOAUT topMUpoBaHuWe nnavgopmen-
HOrO Yexna — TaKWMM 3Tanam oTeeyarnT PopMaumnoHHble pAabl, obpa3oBaBwKeca
B pe3yneTaTeé KPYNHbIX TPaHCrpecCUBHO-PErpPecCUBHBIX CeAUMEHTALMUOHHbIX
UMKNOB B YCNOBWMAX KaK apugHoro, Tak M rymuaHoro nutoreHesa. ocnoa-
CTBYWLWYI ponb B COCTaBE 3TUX PALOB 3aHUMaKT MOpcKUe dopmauuu, 3Tanel
aKTUBM3aLuMM CONPOBOXAAKTCA NEpPecTPOMKON CTPYKTYPHOrO NnaHa npeaLecr-
BYHOLMX 3TAaNoB W pa3pyleHvem (no KpawHewW Mepe, 4acTUYHbIM) paHee cdop-
MUPOBaHHbIX ParMeHToR Y4exna — UM oTee4alnT opMauroHHLIE PRALI, COCTOR-
Uuve UENUKOM WMNU B CYLIECTBEHHOM CBOEW 4acTU W3 OPOreHHbIX, B TOM 4ucne
W BYNKaHOTeHHbIX, Monacc. B uenom e obpazosanune nnatopmeHHoro yexna
Ckudickoit NnuTbl OXBaTbiBaeT MOYTM BECb ME3030M, W 3TOT NPOUEcC HOCKT
NpepbIBUCTO-HeNpPepbiBHLIA NOCTYNaTenbHo-BO3BPaTHbIA XapakTep. TonNbKo B
KOHUe Me3030A, Ha pyberke paHHero 1 NO3gHero Mena, ata Monoaan nNnargopma
Brnepsbie NPUoBperTaeT XapaxKTep eAMHONW NAUTHOW CTPYKTYPLL.
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YAK 550.42(571.51)

B.Ir. NETPOB, C.B. CAPAEB

NETPOXUMUYECKAA 3BONHULWA
OCAQKOHAKONNEHWA BEPXHErO AOKEMBPWA
3ANAOHOIO OBPAMIMEHUA CUBUPCKOW MIAT®OPMbI

Ha ocHose npoBefeHHbIX WCCNefoBaHWii B HAacToAWee BpemA B Haubonee
nonHOM ANA 3anagHoW okpawHel CuBUpcKoi nnaTdopmbl paspe3e BepxHero
npotepo3oA EHWCECKOro KpAXa W CMexHbIX Tepputopuid TypyxaHckoro
nogHATMA M BocToyHoro CaAHa MOXXHO BblAENUTb TPWU KPYNHbLIX OCAA0YHbIX
pUTMa, CNOMKEHHbIX BHU3Y TepPWreHHbIMW, a BBEPXY — KapGoHaTHbIMUW nWTO-
NOro-ocaao4YHBIMKU KOMMNEeKcamu.

MepBbid 0CANOYHBLIA PUTM HAYMHaeTCA B EHMCEACKOM KPAXKEe NecyaHuKamw,
TythonecyaHuKamMu, KOHrnomeparTamu, CnaHuamMu v U3BECTHAKAMW BYNKAHOreH-
Ho-CnaHueson HOPMaUMi MYyWWXUHCKOro KOMNNEKCa WU 3aKaHyuBaeTcA Tyda-
MW, CnaHuamu, W3BECTHAKAMW BYNKaHoreHHo-kapboHaTHOW dopmaumy nNaHum-
BUHCKON CBUTbl U TeppureHHo-kapBoHaTHOW dopmauuu ceuTel xpebTa Kapnun-
ckoro [Merpos, 1982]. B BoctouHom CarHe nepBOoMy 0CagoyHOMY PuUTMYy
OTBEYaT OTNOXEeHWA AepBUHCKONR cepuu B cocTaBe AepBUHCKOM, KaWMUHCKON
W MUPUYYHCKOW CBWT, CNOXeHHbIX B OCHOBHOM KapbBoHaTHbIMWM W TeppuUreHHo-
KapBOHATHBIMW OTNOXEHNAMW.

Nutonoro-hopMauMoHHbIN aHanu3 0Cafoy4HbIX 0BbpaizoBaHuWit NepBOro ocagoy-
HOro pWTMa NO3BOMNAET BLIAENWUTbL BHYTPWM PUTMa TPW accouwaumu ropHbIX
nopod, COOTBETCTBYKLWMX BYNKAHOreHHO-CMAHUeBOW, BYNKaHOreHHo-kap6o-
HaTHOW W TeppuUreHHo-kKapboHaTHOW OPMaUMAM, KaXAaA M3 KOTOPbLIX OTBeYaeT
Pa3nMyHbIM CTAaAWMAM Feonoru4ecKoro PaseMTUA PanoHa, Pa3nuyHbIM YCNOBUAM
NepeMYHOro OCaAKOHaKONNEHWA W COOTBETCTBEHHO XapaKTepu3yeTCR cneuu-
duryecKkumu oCOBEHHOCTAMI NUTONOTMYECKOTD COCTaBa, BrO NETPOXWMUNECKUM
U reoxumMuyeckum ceoeobpasvem v onpeeneHHOW PYAOHOCHQCThIO.

162



MeTpoxumuyeckue ocobeHHOCTU HawBonee paHHelh BYNKaHOreHHO-CNaHUeBOM
HoOPMaLUW THYIIWXWHCKOTD KOMNNEKCA W HWKHER 4aCTU NaduMBUHCKOW CBUTLY,
pacnpocCTpaHeHHbIX NPeMmMyuecTBeHHO B 3anagHon, NpPUeHMCeNCKoW 3oHe EHw-
CEMCKOro KPAXKA, XapaKTepuayloTCA nOHWXEeHHbIMKU coldepaHuAmu K, O,
NoBbILWEHHbIMY KoHueHTpauuAMu MgQ, Ca0, a Ttakxke Si0,. Mo paHHeIM npo-
BEAEHHBIX WCCNEAOBaHWW, BYNKaHOIeHHble MOPOAbI 3anaAHOro cknoHa EHu-
CENCKOro KpAXa NpeacTaBnAlT coboi npou3BoHble HeguddepeHuUpoBaHHbIX
M NOTOMY O4YEHb OAHOPOAHbLIX Nae ToneuT-6a3anbLTOBOro COCTaBa C OTYETNUBO
BBIPAKEHHLIM  U3IBECTKORO-WENOUHLIM YKNOHOM, XapakKTepHbIM ANA paHHed
cTagM¥ 3BreocuHKknuHanei. [MpoAyKTbl BYNKaHW3Ma MeTanunapuT-aHae3uTo-
6a3anbTOBOW accourauui NO reonormYecKOMY NONOXKeHWH, NeTporpadmyecKum
ocobeHHOCTAM WM XUMW3MY MOryT GbITh OTHeceHbl K Gonee AnddepeHupoBaH-
HOW aHAe3vToBOW (aHAe3uTo-BazanbToBOK) hopmauumu, XapakTepHow ANA
OCTPOBHLIX AYF ¥ 3aBePLUANLIUX 3TAN0B Pa3BUTUA reccuHknuHanein [KyaHeuos,
1964]. Ha ocHoBe yKa3aHHbIX NETPOXMMUYECKM X OCOBEHHOCTEM BYNKAHUTOR
3anagHoro cknoHa EHWUCEMCKOrQ KPAMAE MOXHO npeanonarate, 4TO 3emMHan
KOpa B npeaenax 3TOW 30HbI NepBOHavanbHO, No-BManmomy, Bbina Bnuakon K
KOpe OKeaHWYeCKOro Tuna.

CpegHAA 4acTs MepBOTO OCAACYHOTO PWMTMA, CNOXEeHHaA W3BeCTHAKAMU
NaHUMBMHCKON 1 AepBUHCKOW CBUT, npeAcTasnAeT cobow TUMUYHYH BYNKAHO-
reHHO-KapBboHaTHYH W aBTOXTOHHYK kapboHaTHyw dopmaunu, obpasosaHHble
rnagHLIM 06pa3oM XUMWYMECKWMW 0CafKaMW, BbiNaBWWMKM U3 BOA MOPCKOro
BGacceitHa, M NWWb B HE3HAYUTENLHOW CTEMEHU — OBNOMOYHBLIMKM  MOPOAAMMU,
06pa30BaBlLMMWCA 33 CYEeT Pa3MbIBOB MeCTHLIX NOAHATUN.

[naBHaR macca KapBoHaTHBIX MOpoa OTHOCMTCA K cnabomarHesuanbHbIM
(no 4,5% MgO) wuasectHAakam (40-55% CO,) c HeBonbwoW TeppureHHOW
npumecbto  (2—10% cesoboaHoi Si0,). lMpeobnagaroT NPakTUYECKMW YMCThIE
n3secTHAKKU (oo 1% MgO wn 52% CaO), 4yTo BMECTe C He3HauYMTenbHLIM KONW-
YeCTBOM TeppureHHon npumecu (ao 5% ceoboaHon Si0,) yKa3swiBaeT Ha oTAa-
neHHocTb 6GeperoBoi NWHUKM, CpasHUTeNnbHO rNYBOKOBOAHbLIE WM CNOKOWHLIE
ycnoBuA kapBoHaToHakonneHwA. B coctaBe TeppureHHoW NpUMeEcHM U B CROAX
TNWHUCTBIX NOPOA Cpefl W3BECTHAKOB COOTHoweHwe K,O/Na,O 6nusko K
efiMHWLe NpW He3HayuTenbHoOM npeobnanaHun K, O, a B HUAKHUX YacTAX pa3pesa
wapboHaTHbIX Tonw Na, O npeobnanaer Hag K; O. YKa3aHHble NETPOXUMUYECKWE
0COBEHHOCTU TEePPUreHHOW NpyMecyu KapBoHaTHeIX Nopod W ocoBeHHo ravHuUC
TbiX W OBNOMOYHBLIX MOPOA, MOAYMHEHHbIX W3BECTHAKAM, CBUAETENLCTBYIOT,
C OfHOW CTOPOHbLI, O HECOMHEHHOI CBA3W 3TOro Matepuana W 3TUX NOpoA C
NOCTENEHHO 3aTyXawlWWM BYNKaHW3MOM PaHHENPOTEPO30OWCKOrO BPEMEHM,
a C ApYrod — WMMEHHO BCAEeACTBME 3TOr0 3aTyXaHWMA — O PE3KOM CHWMXKEHUM
obvemoB nocTtynarouwero obnomouyHoro MaTepwana W BO3PACTaHWA ponu Npo-
ueccoe nepepaboTkn W NEPeoTNOXEeHUA NPOAYKTOB PaHHUX CTaavil OoCaakKOoHa-
KONMEHWA, XapaKTepHLIX ANA NO3AHWX 3TaNOB Pa3BUTUA reOCUHKNUHANEN.

OnA kapGoHaTHLIX NOPOA BEPXHEN 4acTU NepBoro ocajodHOro putma (cevTa
xpebTa KapnuHckoro) xapakTepHo yeenuueHue cogepskaHnAa MgO v noAsneHue
AONOMUTUCTLIX W3BECTHAKOB W AONOMWUTOB, @ ANA FMUHUCTLIX NOPOA — BO3PAac-
TaHwe rnuHo3semHoro moayna (ao 80—110%), wenoyei u peakoe (B 5—20 pas)
npeobnananHue K,O Hap Na,O. Jlutonoruyeckue v TekcTypHbie oCOBEHHOCTH
nopol cBuTel xpebra KapnuHCKOro yKasbiBakwT Ha NPUHAANEKHOCTE MX K
TeppureHHo-cnaHueBon, 6NuM3KoW K acnWAHOW, W TeppureHHo-kapboHaTHOW
¢opmauunAam, oTnaraBwMMCA B MOMeHT OBLWMX 3aMefneHHbIX HUCXOMOALNX
LBWKEHUIA, CONPOBOXA3BWWXCA oBpa3oBaHneM NOAHATUMA, CMOMEHHLIX BYNKa-
HOMeHHO-0CaAOMHBIMUY TONWAMW MNYLWKWXHUHCKOro KOMNNeKca u naHMMBuHcKon
CBUTbI, BHYTPU reoCUMHKNWHaneHon obnactu. PaambiB 3Tux NOAHATWIA rnasHbIM
obpasoM KOmMneHcMposan oOCagKoOHakonneHwe. BmecTe ¢ TemM pe3kui CABMWI
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CyMMbI uienovei B nonb3dy K, O B ocaakax ceuTel xpe6Ta KapnuHckoro otme-
yaeT Havano noctynneHnA B BaccelH ceaMMeHTauMM NPOAYKTOB pa3pyLUEeHWA
KWCNOro matepuana rpaHuToe, YTO CBA3aHO, Kak nokasan A.B. Ponos [1980],
C Hayanom OTMUPaHWA FeOCMHKNUHAENen ¥ YCUNeHHoW nepepaboTKON TeppureH-
HOro MaTepuana WWUTOB. 3TO O4eHb BaXHbIK MOMEHT B reonoru4ecKon UCToOpUu
EHuceickoro KpAXka, 0OTMeYalowWwmin Nepexol KpAXa K nnatopMeHHOMY pasBu-
TWUIO TOPa3zA0 paHee, YeM CYMTAKOT BONbLLUMHCTBO UCCNefOBaTeNel aTOro PeruoHa.

HW»KHAA YacTb BTOPOro OCaA04YHOro PpUTMa B EHUMCENCKOM KPRXE HaunHaeTcA
FAMHUCTBIMMW, XNOPUTOUAHBIMU, ANEBPUTO-TIMHUCTBIMW CNAHUAMK U U3BECTHAKA-
MU NEeHYeHrMHCKOW CBWThI, HECOMNAacHO 3aneralwuiMMK Ha 0Caa04yHO-MeTamopdu-
YECKUX M MHTPY3WBHLIX NOpPOAax NaHWMOWHCKOW CBWMTbI M CBUTLI xpebra Kap-
nuHCKoOro. Ha noactunawwux nopofax, Kak npaBuno, pasBMTa MOLWLHAA Kopa
XMUMUYECKOro BblBETPMBaHMA, 0CoBEHHO APKO BbIPaXKeHHAA B MECTax 3aneradunA
CBWTLI Ha "'ApeBHUX'' rpaHuToMaax YupumbuHckoro maccuea. lNeTpoxumuyec-
Kue OCOBEHHOCTHM TNUHUCTBLIX MNOPOA NEHYEHrMHCKOW CBUTBI YKa3sbiBawT Ha
NPUCYTCTBME B UX COCTaBe ABYX Pa3HOBWAHOCTEW, 3aMETHO OTNUYAKWMXCA KaK
no WCTouHWMKY 0BNOMOYHOro Marepwana, TakK M No YCNOBUAM  3aneraHuA oTno-
»eHuin, MepeaA 13 Hux npeactasnAeT cobow BoraTble KAONWHUTOM BbLICOKO-
FAWHO3eMUCTbIe NPOAYKTbI natepuTHown (?) KOPbl BbIBETPUBAHMWA, OTNarasLLu-
ecA Ha Haubornee paHHUX CTaAWAX pPa3MbiBa 3TOM KOpbl. BropaA rpynna rnvHuc-
TbiX nopoa npeacrasnAeT coboi, no-Buaumomy, nubo OTHOCWUTENBHO NNOXO
COPTUPOBaHHbLIE OCAAKW MENKOBOAHLIX MMM MEHbLUWX NO nnowaau GaccerHoB
ceAnMMeHTauMm, NMbo NPOAYKTLI Pa3MbiBa YIXKe HE 3PEnoi Kopbl BbIBETPUBAHWA,
a HeNOCPeACTBEHHO KOPEHHBLIX NOPOA NUTAKWMUX NPOBUHLMWA.

MNeTpoxumuyeckme ocobeHHOCTH KapbBOHAaTHLIX NOPOA BEPXHEN YaCTU NEHYeH-
FMHCKON CBWTbI XapaKTepu3ylTCA 3HAYMTENbHbIM BO3PAcTaHUEM TeppureHHoM
npumecu (Si0O, oo 15—20%) v cHwkeHWeM rnvHo3emMHoro moayna ao 50—60%,
4TO CBMAETENLCTBYET O MOCTynneHuu B BacceidH cefUMEHTaUMMU NO3AHENeHYeH-
FMHCKOro BpemeHu BonbLIMX MacCc TeppuMreHHOro mMaTepuana M O BO3PacTaHWM
B HEM pONW KnacToreHHsbIX 06noMkKoB nonessix wnatos v keapua. 06 atom e
CBMAETENLCTBYET U NPMMEPHO pasHoe cooTHoweHue K, O u Na, 0, peako oTnu-
Yaloulee M3BECTHAKW NEHYEHTMHCKOW CBWUTLI OT M3BECTHAKOB CBUTHLI XxpebTta Kap-
NMUHCKOro. YKa3saHHble NeTPOXWUMUYecKue OCOBeHHOCTWM NOPOA NeHYeHTUHCKOW
CBUTLI NOATBEPXKAAT MX NPUHAANEXHOCTb K 06pazoBaHWAM NnatopmMeHHOro
pAaa.

HuXHei 4acTu BTOPOro 0CaaoYHOro PUTMA COOTBETCTBYIOT TaK)Ke OTNOXKeHWUA
TypyXaHckoro komnnekca. [leTpoxumuyeckue OCOBEHHOCTM TEPPWUTEHHBIX
NOPOA HWKHER YacTu TYPYXaHCKOro KOMNMEKCa XapaKTepu3yrTCA HU3KWUMUA
aHayeHwAMu ceobBoaHon Si0, (32—-35%), rnuHozemHoro moayna (50—60%)
W He3HaunTensHeiM npeobnagaHvem K,0O Hap Na,O. B aprunnurtax BepxHen
4acTW Komnnekca coaep>kaHue csobogHoit Si0, Bo3pacTaer go 38—42%, rnu-
Ho3eMHbIn Moayne — Ao 70—80% wu ocobenHo pe3ko Bo3pacTaeT ponk K,0 B
CyMMe uwienoyen, B peaynbTate vero oTHowexue K, O/Na, O pocrturaer 156—25.
BenWuuMHa rnNUMHO3eMHOro MOAYNA KapBoHaTHbIX NOPOA BEpPXHEel 4acTu Typy-
XaHCKOro KOMMNeKca HeCKONbKO MeHbLUe, YeM B FMWHUCTLIX Nopoaax, u npa-
KTUYECKW OAMHAKOBA C MOAYNEM NecYaHWKOB, YTO YKa3biBAeT Ha CYLWeECTBEHHO
apK030BblA XapakTep 06NOMOYHOro MaTepuana NUTAWKWX NPOBMHUMIK. Xapak-
TepPHO TaKXe noBTOpeHue OCOBeHHOCTeN COCTaBa M COOTHOLUEHMA Wenouen B
TEPPUreHHOM NPUMECH W3BECTHAKOB C OCODEHHOCTAMMK FMMHUCTBIX MNOPOA
COOTBETCTBYOWMUX CBWUT, NOAYEPKUBAOLIEE EAMHCTBO WCTOMHUKOB oBNnomoY-
Horo matepuana npv GOpMHUpPOBaHUMKM Ppa3HoauManbHLIX MOPOA KOMNnNekca.
MoreneHne Bonswmnx konuuectB K, O B nopoaax TypyXaHCKoOro Komnnekca
CBA33aHO C NOABNEHWEM ONWIOMWKTOBbLIX KBapPUEBO-NNArMOKNA30BbLIX W KBap-
UEBO-MUKDOKNUHOBLIX NECYaHUKOB W PaBenuToB, OTBEYAIOLMX, HECOMHEHHO,
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3N0OXe WHTEHCUBHOMO BbIBETPUBAHWA KU Pa3MbiBa MPaHUTHbIX MAaCCUBOB Ha KOHTU-
HeHTe.

BepxHAA 4acTb BTOPOro 0CaAo4HOro putma B EHMUCEMCKOM KpAXEe npeacTas-
neHa cNaHuUesbIMA NOPOAAMU KOPAWHCKOW, ropbUNOKCKON U yYAEPeACKOW CBWT,
pHTMHHHO CNOUCTBIMKU aNeBpUTO-TMMHUCTBIMK CNaHUuamMuv n nNecyaHUMKamu noro-
pPIOMCKOWN CBUTBLI, @ TAKXKE MeEPrenAMM W WU3BECTHAKAMWM anafbUHCKOW CBWTHI
CyXonuTCKOW cepvi. HenpepbiBHOCTL CTpaTurpatvyeckoro paspesa OTNOXKEeHUr
KapAUHCKOM—anagbUHCKOW CBUT, nNOCTeneHHbIe NepexoAbl FNaBHeRLwnX TUMNOB
nopoa CBUT ApYyr B ApYyra, MWHepanoro-netTporpaduyeckve W CTPYKTYPHO-
TEKCTYpHble OCOBEHHOCTW NOPOA CYXOMUTCKOW CepuMK YKa3biBawT Ha TO, 4TO
(hOpMUPOBaHWE KOMMNNEKCa NOPOA CYXONUTCKOW CepUU NPOUCXOAUNO B eAUHOM
uMKne reonornMyeCcKoro pasBuTUA pervoHa, Havaslleroca Tpchrpeccuei& KOp-
AWHCKOro BpemMeHW WM NPOAONKasBWerocA cHavana Ha doHe nporubaHuA aHa
6acceitHa ocaakoHakonneHwA (ropbunokckoe—yaeperckoe BpemA), 3aTem —
HeKOTOpon cTabunusaumm ero (nNoroproiickoe BpemMA) 1 NOCReayHLWEro HOBOTO
yrny6neHuA (BpemMA anafbMHCKOMR CBWTLI) , NPEPBAHHOTO Pe3KUM BO3AbIMaHWEM
W HaKoMNneHWeMm TeppuUreHHO-CNaHueBblX NopoAa BazanbHbIX CNOEB 3aneralllen
BbIlWE TYHTYCUKCKOW cepun. MeTpoxmmuyeckue 0COBEHHOCTH MMHUCTLIX NOPOA
W NECYaHWKOB CYXOMUTCKOW CepUM TaK e YKa3biBalT Ha reHeTUYecKoe eAnHCTBO
0C3A0YHOro marepuana nopoa KOPAMHCKOW — NOroprOMCKOW CBMT W NOCTyN-
NeHue ero M3 OAHUX U TexX e UCTOYHUKOB. Bce cnaHub! 3TOM cepumn xapakTepu-
3YKTCA 3HauyMTenbHbIM codepkaHuem SiO; W CPaBHUTENBLHO MNOCTOAHHBIM
COOTHOLWLEHWEM LUENOYEN, @ TAKMKE KanbLWEBOW W MarHe3uanbHO-XEenesucTom
COCTaBNAKWNX, HU3KUM cofepxaHuem Ca0O u otcyTcTBuem csoBoaHoro Kap-
60HaTa, BbICOKWM COAEPXKaHWeM anidMOCUNUKATOB W LWEeNno4Yerd Npu NPUMEpPHO
paBHOM cooTHoweHun Na, O wn K, 0.

TpeTeeMy OCafioyHOMY pUTMY B EHuceickoM Kpaxe oTBevawT KapboHaTtHo-
TEepPUreHHble OTNOXEHWA NOTOCKYWCKOW, WYHTAPCKOW W KWUPrUTEMCKOM CBUT
TYHIYCUKCKOW CEpuW, PacnpocTpaHeHHble rnasHbiM o06pa3omM Ha BOCTOYHOM
oKpauHe KpAxa. Mo neTpoxuMuyeckKUM OCOBEHHOCTAM COCTaBOB NOPOAb!
TYHFYCUKCKOW cepun 6NU3KK COOTBETCTBYIOWUM NOPOAAM CYXONUTCKONR cepun,
OAHAaKO B CNaHuUax NOTOCKYWCKOW CBWMTbI 3HAYMTENbHO BO3pacraeT rMUHO3eMHbIN
moayne (Ao 115%) W [OBONLHO 33aMETHO CMEWAeTCA OTHOLUEHWE OKWCNOB
B CTOPOHY Pe3Koro yBenwu4eHUWA npeBocxoAcTBa kKonuuecTea K, 0O Haa Na,O,
a Take MgO Hag CaO. XapakTepHo Take Bo3pacTaHue oBLen XeneaucTocTu
nopoa Ao 10—12% (Fe;0; Banoeoe 3HayeHue) W nageHWe ee B aprunnurax
wyHTapcko# ceutel ao 3,5-5%, ¢ oaHoBpemeHHbIM npeobnapaHuem Fe, 0,
Han FeO. OtmeueHHble neTpoxvmMuveckue oCOBEHHOCTM NOPOA TYHIYCUMKCKON
Cepun MOryT CBUAETeNnLCTBOBaTb, NO-BUAMMOMY, O HEMpPepPbLIBHOCTU OCAA0YHOIO
npouecca, COXpaHeHMn OCHOBHBIX YepT naneoreorpacmu, NUTALWUX NPOBUHUMIA
W COCTaBa TEPPUreHHOro martepuana Ha NPOoAONKEeHWW BCEro CYXOMWUTCKO-TYH-
F'YCUKCKOrO BpeMeHU 0CaAKOHaKOoNMeHuA.

Takum obpaszom, M3MeHAOWMECA BO BPeMeHW YCNOBWA OCaAKOHAKOMNNEHWA
B8 Jgokembpuu 3anagHoro obpamnerHuAa Cubupckol nnaTdopmel OTpasuMnuce
Ha XMMWYECKOM COCTaBe 0AHOTUMNHLIX, HO Pa3HOBO3PACTHbLIX OTNOXEHWA,

Crabunu3aumA TeKTOHWYECKOro PeXXUMa M TeHAEHUWW B U3MEHEHUW KNumaTa
Kk ofwei ero rymuamsaumuy 8 obnacTAx cHoca npueenw B paspese AokembpuA
K BO3PacTaHWIO XWMUYECKOW 3penocTy MeTaaprunnuToB OT HUXHEro K BepxHe-
MY NpOTepo3ok. JTO HAaXOAWT BbipaKeHWe B yBenuyeHWu (BBepx no pa3spesy)
3HAYEeHU YaCTHOW TNAMHO3EMUCTOCTU W OTHoweHun K,0/Na,0, Al,03/Na,0.

OtHoweHuA B/Ga n Sr/Ba B rAvMHWCTbIX NOPOAaxX U B rNWHWACTON dpaxkuum
W3 TeppureHHsiX W KapBoHaTHbIX MOPOA, HapAAY C AaHHLIMU TEKCTYPHOTO
aHanu3a, CBWAETENBCTBYHOT O rOCNOACTBE ANA BCEro BpeMeHu HaKONNeHwWA
HUKHE-BEPXHENPOTEPO30NCKUX OTNOXKEHUM MeNnKOBOAHbLIX, NpUBpeXkHo-mopc-
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KUX YCNOBUIW OCaAKOHAKOMNNEHWA, KOTOPLie B NO3AHEM NpoTepo3oe CMEeHATCA
YCNOBUAMM, BNU3KUMM K KOHTUHEHTanNbHbIM.

Hawbonee BoccTaHOBUTe/IbHLIE YCNOBWA B ApesHUX DacceidHax CyLecTBOBanu
B8 paHHeM — cpefHeM npovepo3oe. [nAa nro3nHero nNpoTepo30A XapaKTepHb!
OKUCNUTENbHblE 0BCTAHOBKYW OCAAKOHaKONAEHUA.

Ot paHHeroc nNpoTepo30A K MO3AHEMY YBENWuMBaNach PORb WUCTOYHUKOB
NUTaHWUA, PacnonoXXeHHBIX Ha BOCTOKe, B npedenax ApesHeit Cubwpckoi nnart-
hOpMBL.
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T.W. I'YPOBA, K.C. KOHAPHHA, 11.C. YEPHOBA

3BONHWUWMA TEPPUIEHHLIX MUHEPAIOB
B PUDEN-BEHA-HUWMHEKEMBEPUACKUX OTNOKEHWUAX
CUBWPCKORA MNNAT®OPMbI

PeweHue Bonpoca O NPOUCXOXAEHWU W IBONHOLUKU TERPUreHHO-MUHEpanoru-
YeCKUX KOMMOHEHTOB BO BPEMEHW W MPOCTPAHCTBE NO3BONAET B 3HAYMTENbHOW
cTeneHn YTOUYHWUTDL VICTODW-IECKVI;& X0A4 ocafo4yHOro npouecca Ha onpegeneHHbix
3Tanax reoNorMYecKoro BpemMeHu,

MayyancA cOCTaE TePPUreHHbIX MuHEepanoB Nerkvux u TAXensix dpaxkuvi
B CTnoweHWAX putheA—BeHAa—HWXKHero KembBpua oxKHoN 4actn Cubuvpckoit
nnatopMel. YuuThiBanock, Y70 MWHEDPaNnOrMYeCKWit COCTAB OCafOYHbLIX Nopoj
3aBUCAT OT MHOrux (hakTOPOB, W Npexae BCEro OT COAEPXXaHWA MUHepanoe
B UCXOAHOM TEPPUreHHom MaTepuane v ero rpanynomMeTPMMECKON PasmepHocTy,
CBA33aHHbIX C COCTABOM MAaTEPUHCKUX MOPOA W CTENeHbID WX BLIBETPENOCTH,
a TaK)Xe OT NPOLECCOB eCTECTBEHHOro WNUXOoBaHMA ocaaka, obycnosneHHoro
rMAPOAMHAMUYECKOW CPEROol MnepeHoca u ocadaeHvs OBNOMKOB B CefiMMeHTa-
uMoHHOM BacceiHe.

B pesynsTate MCCNeAOBaHWMM OTYETNMBO BbIABMNOCL HAaNWYne W3IMEHEHWR
B COCTaBe annoTUreHHbIX AaKUecCOPHbIX MWHEPanoB™ B OTNOXEeHUAX puden
8 OTnWuMe 0T BeHpa. Tak, B npepenax [MpucaAHo-EHUCERCKOW CMHEKNNEL! MaK-
cuMansHoe CoAep)kaHWe 3NWMAOoTa, aHaTasa XapakTepHO AnA NOPoA nozaHero
AoKeMBpuA, a pyAHbIX MUHEPanoB — AnAa OTnoxeuwin seHpa [MNoga v ap.,
1978]. B toxHom 4actu Cubupckow nnatopmel B OTNOXeHWAX pudea no
CpaBHEHWIO € BEHAOM MOBbLILWEHO COAEpXaHWe LUMPKOHAa, MeHblle — pyTuna
[F'ypoea v ap., 1980].

HameTtunuce uyeTKWe u3MEHEHWMA B COCTaBe anfoTUTeHHbIX MWHEpanos B
TeppureHHbIX pudel-BeHACKUX oTnoxeHUAXx BboTyobuHcKoro HediTerasoHoc-
Horo panoHa. [lnA nopoa Tanaxckoi nayku pudea XapakTepeH aNWAOT-ULUPKOH-
MarHeTUT-WNbMEHUTOBLIA C 3eNeHOW poroBoi 06MaHKOW TeppwureHHo-MuHepa-
NOTUYECKWUA KOMNMEeKc. 3anerarouwnii Bbille XapbICTAHCKWMIA TOPU3OHT WMMeeT
WHOW KOMMNEKC — TPaHaT-WNWHENb-TYPMaNWH-MarHeTUT-UNEMEHUT-UNDKOHO-
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BbiM C 3NUAOTOM, 8 BOTYOBMHCKUIA — MarHeTUT-WIbMEHUT-TYPManuH-UMpKo-
HOBbI C FPaHaToOM u 3eneHol porosoit oBmaHkoi. Cpean nopofoobpasywmx
KOMMNOHEHTOB MecyaHbiX OTNOXeHW BeHAa BbLIABNEHO YBenW4eHWe KONWYecTBa
3epeH KBapua WM yMeHblUeHWe KonuuecTsa 0BNOMKOB mopoa B CpPaBHEHWW C
nopoaamu puden. B nocnegHux 4acTsl MPOCNOW NONUMWKTOBbLIX PAasHOCTEN.

YcraHogneHo, 4TO OCHOBHOMI (DOH Cpean TEPPUIeHHBIX aKueCcCopHbLIX KaMo-
HeHTOB B OTNOXEHUAX BEHACKOro KoMMNneKca co3paeT pe3koe npeobnapaHue
BeCbMa YCTOWYMBLIX WM YCTOWYMBBIX B OTHOLWEHUM XMMWYECKOTO BbiBETPWUBEHUA
MuHepanos. WX pasznuudble COYETaHWMA B COBOKYMHOCTU C HEYCTOWYWUBBLIMMK
KOMMOHEHTaMKU MO3BOAMAM BbIAENUTE B U3yHeHHbIX oTnoxeHuAx 10 TeppureH-
HO-MWUHEPAaNorMyecKMx KOMMNEKCOoB: PYAHBIA  (MarHeTUT-unbMeHUTOBLINA) ;
UUMPKOH-TYPManuH-pyaHbIA; PYAHbLIA C HEYCTOWYMBLIMW KOMNOHEHTAMW, Uup-
KOH-TYPManuH-3nnaoT-pyaHbld;  TYPManuWH-UMPKOHOBBIA € 3NWMAOTOM; Typ-
ManUH-UMPKOHOBBLIM ¢ rpaHaramu; TypManuH-UMPKOHOBLIWM C HEYCTOMYUBLIMMK
MuHepanamu; PYAHO-TYPManuH-UMPKOHOBbLIA C HEYCTONYKMBLIMU MWHEPaNamu;
PYTUR-TYPManUH-WMPKOHOBBLIW C HEYCTOWYMBLIMKY MUHEPANaMu 1 pyAHO-LLUDKOH-
TYpManuHoBblid. B 4eTklpex W3 YCTaHOBNEHHbIX KOMMMNEKCOB npeobnagaioT
PYAHBIE MUHEPaANbl, B NATH — LWMPKOH U B OAHOM — TYPManuH.

OT4yeTnMBO NPOABNAETCA Pa3sHblA XapakTep pacnpocTpaHeHWA TeppUreHHo-
MUHEPANOrMYECKUX KOMMNEKCOB B Pa3NM4HbIX YacTAX CeaMMEHTAUWOHHOro
BacceiHa. B [lpucasHo-EHMCEACKON CUHeKNU3e B TAXENbIX (pakuuax nopog
AOMWHMUPYIOT pYAHble MWHepanbl, Ha toro-zanage AHrapo-fleHCKoOW CTyneHwn
B PYAHbLIA KOMNNEKC BKMKUYAOTCA HeyCTOWYMBbIE KOMMOHEHTLI, B BOCTOYHLIX
paitoHax AHrapo-NleHckon cTyneHu w Ha Hencko-BoTyoBuHCKOW aHTeknuse
rNaBeHCTBYIOWEE 3Ha4yeHWe WMeeT UWMPKOH C MOAMMHEHHbIM, HO MOCTOAHHBLIM
NPUCY TCTBMEM HEYCTOMWYMBLIX KOMMNOHEHTOS,

MpocnexeHbl 30HLI pacnpoOCTPaHeHWA MOpOoA C Pa3nNUYHLIMU TEPPUIeHHO-
MWHepanoruyeCcKnuMu Komnnekcamu B pervoHansHom nnadHe. lMoaTeeprkaoeHo
CyulecTBOBaHWE B BeHA-KeMOpDUACKOe BPEMA HECKOMLKUX (TUTAIOWWX [po-
BUHUWIA C pasfnuyHbiM COCTaBOM MaTePUHCKUX NOPOA Pa3HOW CTerneHW BbiBeT-
penoctu. B6n13u nutalowwvx nNpoBUHUMI TeppUreHHO-MUHEepanoruYecKue Kom-
nnexkcel wMmeroT Oonee WMHAMBMAYanbHblE 4YePTbi, KOTOpble HWBENWUPYOTCA K
CpeAvHHbIM YacTAM BacceiiHa, rae Hakannueanuck 6onee cToMKuUe KOMMNOHEHTbI.

B pesynbTaTe cpagHeHUA KapT MUKpodauuid BpeMeHW HaKOMNNeHWA OCaAKOB
W KapT pacnpelefieHA B NOPoAax TeppureHHo-MUHEepPanornyecKnx KoOMnNneKcos
B GonbWWHCTBE CNy4aeB OTMEYEHO COBMNafeHWe ux KOoHTypos. Kawaaa U3 Muk-
pooBCTaHOBOK WMeEeT CBOW XapaKTepHbie MPU3HAKK, BhipaXaloLWecA B uame-
HEHUKM NWTONOTMYECKOro COCTaBa pa3pesa, TEeKCTYPHbLIX M CTPYKTYPHbIX oco-
6@HHOCTAX MNOPOA, TeppPUreHHO-MWHEePanorWYyecKux Komnnexkcax. Tak, noa-
Me4YeHO, 4YTO B MECYaHbIX OTNOMEHWAX HanpaeneHHbIX ManeoTeyeHUn CHU3Y
BBEpX MO pa3pe3y COCTAaB aKUEeCCOPHbIX KOMMOHEHTOB YCNOXHARTCA, YCTON4YM-
Bbli UWPKOH-TYPManuH-pyaHbIA KOMMNEKC CcylwecTBeHHo oborawaertcAa no-
ABNEHUEM HEeyCTOMYMBBIX KOMMNOHEHTOB. [lecyaHble OCagKU BeHACKOFO Kowm-
nnexkca bBonbWeOKWMHCKOM NnowWwany, OTHeCeHHble HaMyW K aBaHAeNnbTOBLIM,
XapaKTepuU3yTCA Mo pa3pe3y MOCTOAHHLIM UWPKOH-TYPManuH-3NUAOT-PYAHBIM
KOMMAeKcoM maTtepuanoe, a B GapoBOM Tune ocagKkoe pRaa paspe3os Gory-
obuHcKoro ropusoHta CpeaHeBoTYOBUHCKOA NNOWAaAK HAMEYaeTCA CHU3Y
BBEPX MO pa3pe3y YMeHblLUeHWe KONUYECTBA 3epeH TYPManuHa, Nonesblx WNaToe
npy HEKOTOPOM YBENWYEHWM KONWUYECTBa 3epeH FpaHaToB, KBapua.

PacnpegeneHve TeppureHHoro matepvana B CeAMMEHTaUWOHHOM 6GacceiiHe
onpefenAnock pPasHbiMuU hakTopamu. BaxHyw pont NpW 3TOM wrpan npuHuMn
rMAPaBnUYecKon 3kBuBaneHTHocTu. [lpu 3ToM K Mectam KonebaHwA rugpo-
OWHAMWKW Cpefbl BecbMa 4YBCTBUTENbMbI PYAHLIE MUHepanbl C YAEAbHbLIM
Becom Gonee 4,5 r/em®. He cnyuaiiHo oBorauieHve vMu ocagka OTMevaeTca
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86nM3n UCTouHMKaA cHoca. LiupkoH — 6Gonee MeENKO3EPHUCTLIVM, Ye€M pPyaHble
MWHEpankel, U B pe3yneTtarte HakannueaeTCA Ha HEKOTOPOM yaaneHuWW OT MUCTOM-
HMKa cHoca. MuHepane! rpynnel 3anuaoTa u amdubonos (yaensHbin BEC MeHee
35 r/cm®) cnaBo YCTOMYMBBI B OTHOLUEHMM XWMMUYECKOrO BbIBETPUBAEHWA.
C oaHOW CTOPOHLI, OHW NOABEPXKeHbl BbIBETPUBAHWK BO BPeMA TPaHCNOPTH-
POBKMW, C APYroM — MOryT pa3HOCUTLCA Ha 3HaYMTeNbHbIE PAaCCTOAHWA M y4acT-
BOBaTb B CMewWeHNU TepPUreHHOro Mavtepuana pasHbIX NUTarowmx l'IDOBHHUMﬁ.

B xoAe 3sonrounK Ha NPOTAXKEHUW pUden-BeHA-PaHHEKEMBPUICKOr 0 BpeMeHu
B COCTaBe TeppUreHHblIX KOMNOHEHTOB HBSIII-OAEIOTCH onpegenedHHble U3MEHEHUA
Cpeau HUX: NOCTENeHHOEe YCNnoXHeHWe (CHU3y BBepx) MUHEPaNnoru4yecKoro cocTasa
nopoaoco6pasyolled M aKUecCOPHOW 4YacTeill nopod, YBenuuyeHWe KONWYecTsa
HEYCTOMYMBLIX KOMMOHEHTOB ANA PasHbIX PalioHOB HA pa3sHbix pyb6ekax pac
CMaTPUBaEMOro BPEMEHMU.

Cpean HWKHEeKeMBPUICKUX KapBoHaTHLIX W ranoreHHo-kapBoHaTHLIX OTNO-
MeHuh B rokHoW 4acTu Cubupckon nnatdopmbl U3yueHsl npeoBpakeHcKui,
YCTb-KYTCKWA, KOPAXCKWUA M OCMHCKWWA TOPU3OHTLI, CNOXeHHble KapBoHaTHbLIMMK
nopoaamu. MaxkcumanbHoe CoaepXaHne HepacTBOPUMOro OCTaTKa XapaKTepHo
ANA nopoA npeobpaxeHCKoOro u ycTb-KyTekoro (6onee 50%), MUHUManNLHoe —
anA ocuHckoro (meHee 8%) ropu3oHTOB.

WN3yyeHue HepacTBOPUMOro OCTaTKa KapboHaTHbIX NOPOA YKa3aHHbIX ropu-
30HTOB NOKasano, Y4To CPpean WX nNerkux cpakuui (yaensHsll Bec MeHee
2.9 r/cm?) pesko npeoBnapaloT 3epHa KBapua, ocoBeHHO B KapBOHaTax OCWH-
CKOFO W HPAXCKOro ropuioHToB. Cpean annoTUreHHbIX aKueccopHbIX MUHepa-
NoB CHW3Y BBEPX MO pa3pesy HWXKHero KembpwAa HabNoaaeTcA NepUOAUYHOCTL
B HAKOMNNEHUW YCTOMYMBBIX W HEyCTOMYMBBIX MWUHEpanoB. Tak, B nopojax
noaoLWwebl NpeobpaXKeHCKOro ropM3oHTa OTMeYaeTCA NOBbILEHWE PONUW HEYCTOW-
YMBbIX KOMMOHEHTOB, UX KONWYECTBO CHWXkaeTcA B KapboHaTaxX yCTb-KYTCKOro
ropv30oHTa, 3aTeM BO3PacTaeT B NOPOAAX NOAOCMHCKOWN NayKu, BHOBb CHUXKAETCA
B OCWMHCKOM ropu3oHTe. Takum o6pa3om, npu npeobnafaHum B paccmartpuvBsae-
MbIX WM3BECTHAKAX W AONOMWMTAX YCTOWYMBLIX B OTHOWEHUW XUMWUMECKOro
BbIBETPUBAHWA KOMMOHEHTOB, YTO COrNacyetcA C KapboHaTHLIM COCTaBOM
0CaflkOB, HaMevalTCA MNepuodbl HAKONNeHWA OTHOCWMTENBHO HU3KO3penbix
0CafilkOB, CMEHABLWIMECA nepvoAaMu, Koraa GopMWMpOBanuCb OTHOCUTENLHO
BHonee 3penkbie oCagKu.

BoccTaHOBNeHWe X04a HaKOMNEHWA TEPPWUreHHbIX KOMMNOHEHTOB ONpeaeneH-
HOTO TpPaHYnNOMETPUYeCKOTro W MUHepPanoruyeCKoro COCTaBa BO BPEMEHU W
NPOCTPaHCTBE WMEET ONpPeaeneHHbld NPakTUYeCKWW WHTepec AnA Hedreraso-
NoVCKOBLIX paboT. Tak, pe3kaA CMeHa TeppuUreHHO-MUHEepanoruyecKux Kom-
NOHEHTOB NO pa3pe3y OTNOXKEeHWW CBUAETENbCTBYET O NUTONOTMYECKOM Hecorna-
CuK1, BO3MOXXHOM nMNepepbie B OCaAKOHakKonneHWW, a B6nu3n rpaHuy DeZKOF‘I
CMeHbl TeppureHHoO-MUHepanorvyeCcKMX KoOMNNeKCcoB B NnaHe MOryT CyuWecTBo-
BaTL ycnoeuwa, GnaronpuATHele ANA GOPMUPOBaHWUA NMUTONOTUYECKUX NOBYLUEK
HethTK 1 rasa.

NMUTEPATYPA

lypoea T.H., Kondpuna K.C., Axosesko @.H. TeppureHHO-MUHepanormyec Kue KOMNaeKcChol
NOPOA HWXHEMOTCKOW noacewThl Wra Cubupckom nnatdopmer. — Tp. CHUUITuMC,
1980, Bein. 280, c. 27-32.

Moda A.I'., Bozdanoea B.H., CagppoHosa M.I. NlutonOrMuecKan xapaKTepUCTUKE u KON-
NeKTOPCKWMe CBOWCTBA OTNOMEHWA no3aHero AoxkemMBpuA W HuxHero kembpua MMpu-
caauo-%nnceﬁcxoﬁ HedTerazoHocHon obnactu. — Tp. CHUNITuMC, 1978, Bbin. 261,
c. 29-38.
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YAK 551.351.2+551.462; (5§71.1)
T.A. ACTPEEOBA

MOEWUNBLHOCTL PENbE®A AHA
BACCEWHOB OCAAKOHAKONNEHWA

Pacnpenenenve anespo-necyaHbiX NOPOA-KONNEKTOPOB HedTM W rasa obyc-
NOBNEHO WU KOHTPONWPYeTCA OCOBEHHOCTAMU Cpedbl CeAMMEHTAUMKU, KOTOpble,
B CBOK O4epeab, ONpeaenAoTcA mMopdonorved aHa HaccenHa ocafkKoHakKonne-
HuA. KonnekTtopbl ¥ NOBYWKW Kak MNpuvpoaHble pesepByapbl ANA yrNesoao-
poAOB 0Bpa3yloTcA B rpaHuuax onpeneneHHbix opm penveda. UayveHue naneo-
pencedra 6HaccenHa GOPMUPOBAHWUA (POAYKTUBHLIX TOMUW MPOBOAUTCA Kak
AOMONHEHWE K KOMMNNEKCY reonoro-reoduiniecKnx MeToaos C UeNbo CO3AaHmuA
MOAENen 3anexen NO OTAENbHLIM MECTOPOXAEHWAM, BbIACHEHWIO 2aKOHOMeEp-
HOCTEA uX CTpoeHuA. CTpyKTypHO-Naneor eoMopdonor viecKuMmn uccnesoBaHu-
AMU BLIABNAKTCA YHacNefOBaHHOCTL B PAa3BUTUW CTPYKTYPHLIX 3NeMeHTOB
M MX NPAMAA BblPAXEHHOCTb B penbedie pPasdnuyHbliX EOXPOHONOM MHECKKUX
ypOBHEN, 4TO MOXeET BbiTe MCNONL3OBAHO NPW U3YHEHWMWM CNOMKHO MOCTPOEHHbIX
NPOAYKTUBHBIX TOMNW, HaNPUMepP He)Tera3oHOCHbIX.

Ha tepputopun 3anapHo-CuBUPCKON NNWTbl BbIAENAKTCA ABa 3Taxa HedTe-
ra3oHOCHOCTM, KOTOPble Pac4neHAKTCA Ha 33 KomMnnexkca Tpex TUNOB ! Kak
M3BECTHO, TONWMW, MNPOAYKTUBHbIE Ha HedTb W ras, XapaKTepuU3yKTCA 3Ha4M-
TENbHOU (haunanbHOW M3MeHYMBOCTLIO, MNacTbl-KONNEKTOPbLI CNOMEHbI NECHAHU-
KaMKW U KPYNHO3EPHUCTEIMKW aneBponuTaMun, HO, Kak nNpaguno, B HAX NpUCyTCT-
BYIOT ManoMOLLUHbIE CNOWKKW U MENKWe NUH3bl aneBpo-rMTUHUCTBIX U MIUHACTBIX
nopoa. B nnactax-nOKpbIWKAEX CYUECTBEHHO MMUHMUCTOro cocTaBa obA3aTensHo
Hab N AaloTCA NMH30YKKM MENKO-U Pa3HO3EPHUCTOM O aNeBponuTa.

HeonHopoaHOE NWH30BWAHOE CTPOEHWe W COOTBETCTBeHHO KoneGaHuA Kon-
NeKTOPCKWUX CBOWCTB 0BycnoBneHbl B OCHOBHOM ABYMA (haKTopaMn: ruapoau-
HaMWUKOW W naneopensedom 6accerHa ceaumeHTaumu. [OCTpPOEHHbIE CXEMbI
BPeMeHHbIX CPe30B Mo pALY NOBEPXHOCTEA NPOAYKTUBHLIX TONL, HarnAfHO
MNNOCTPUPYIOT, Y4TO 0cOBEHHOCTW Pa3BuTMA naneopenseda NPUBOAAT K U3MeHe-
HUIO NuTonoro-haukansHoro cocraBa otnoxenwin (puc. 1,2). Meomopdonoru-
YECKan BbIpaXKEHHOCTb AHa 6GaccerHa OKa3eiBana BNWAHWE HA XapaKTep AOHHbIX
TEYEHWH WU BONMHEHWIW, cNOCOBCTBYIOWMX HAaKONNEeHUH Gonee KPYNHO3EPHUCTbIX
0CaaKOB Ha BO3BbILWEHHOCTAX AHA3, KOTOPbIe ABMAKTCA Kak bBbl 3apogbilwamu
aKKYMYNATUBHLIX (hOpM B nNpubpexHon u MeNKoBOAHO-MOPCKOW 30Hax bac-
ceiiHa ceaumenTauuun. Ocagkwu GopmMupoBanuch B YCNOBWMAX PacyneHeHHOr o
penvedra aHa BaccenHa, NpUYEM HA rPaHYNOMETPUI0 0CaaKOB BNIMAKT HEe CTONLKO
abconoTHble rMyBUHbI, CKONBKO OTHOCWUTENbHLIE NPEBbIWeHWA U KOHUr ypauuva
penseda aHa.

PasmeweHre aneepo-necaHbiX NOPoA BO MHOrOM OnpeAenAeTCA ruapoawm-
HaMWKOW cpeabl, PeXuWM KOTOPOW, B CBOW o4epeab, oBycnoBneH penbeom
AHa baccenHa cenMmeHTauuu. Bce uameHeHnAa mopdionoruv NoABOAHbLIX Banos
M NOABWXHOCTU (3Hepruu) BOAHON Cpeabl CONPOBOXAATCA AuddepeHunaunen
0CafgKOB NoO rpaHynomeTpuieckoMy coctaBy. Ocagku, chOpmMupoBaHHblie B
YCNOBWAX aKTUBHbIX BOAHbIX MOTOKOB C BbICOKMMMW CKOPOCTAMMW TeYeHWA W
XapaKTepuaylowmecA rpy603epHACTBIM COCTAaBOM, CRarawT NONOKUTENbHbIE
opmbl penbeda. B 30Hax cO CNOKOWHBIM FMAPOAMHAMUYECKUM DEXUMOM
NPY HE3HAYUTENbHbIX CKOPOCTAX TEYEHWA WU AaXKe MPU ero oTCYTCTRUI opMu-
DVIOTCA NperMyLLecTBeHHO TOHKO3epPHWUCTbIe ocaaku. HeycTolumBbii ruapope-

' Cm.: FeonorwA wedTu u rasa 3anagHon Cubupuw / A.3. Kowtoposuu, MW, Hectepos,
®.K. Canmanos n ap. M.: Heapa, 1975. 680 c.
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Puc. 1. Cxembi-Cpessl pacnpOCTPaHEHWA MPOHUUAEMBIX M FMUHUCTBIX MOPOA B CEHOMaH-
CKux oTnoxeHuax HmHO-PyccKOro mMecTopoxaeHuA

1 — necvanuku; 2 — anNeBPONUTe; 3 — rnuHpl; 4 — U30NUHUM rNYyBUH KPOBNW CEHO-
MaHa; 5 — CKBaWMHA 1 ee HOMEpP (H2 CTPYKTYpPHOW KapTe Nop HOMEPOM CKBEKWHBI YKa-
3aHa rnybuna Ao Kpoenu ceHomaHa), LUndper B Kpyxrax: ! — CTPYKTypHam KapTta no
KpoBne ceHOmaHa; 2 — Cpe3 MO KPOBNEe CeHOmaHa; CPeskl HUKE KPOBNM CEHOMaHa Ha:
J—30mM,4—-50m,5—-80m,6—100m

UM BbIPaXKaeTCA B YaCTOM NepecNavuBaHMK MecyaHoro, aNneBpuTOBOrO U riIMHKC-
TOro MaTepuwana.

OpnHaKC U3 paccMOTPEHWA CXEM-CPe30B crefyer, YTo naneopensed Bo BpeMe-
Hu (no pa3speay), ocoBeHHO B MeNKOBOAHO-MOPCKON M NpuBpexHOW 30Hax,
He ABNAGTCA NOCTOAHHbIM. Hanpumep, B KpoBnNe ceHOMaHa B paitoHe cKB. 22
n 24 Ha HHO-PycCKOM MeCTOPOMXAEHMM BCKPbITh! MecyaHbie nopoabl, Ha 30 m
HWKE — aneBponivTbl, Ha rnyBuHe 50 M oT Kposnu ceHomaHa, B CkB, 24, —
rnuHsl, Ha ray6ude 80 M, B cKB. 22, — necyaHWku, a B CKB. 24 — aneBpoONUTLI;
Ha rny6uHe 100 M, — B ck8. 24 1 25, — necHaHuk#M, a B CKB. 22 — aneBpPoONAUTSHI
{cm. puc. 1). CnepoBartensHo, Ha paccMaTpUBagMOM YYacTKe NONoXKuTenbHasA
¢opma penseda (cxke. 24 w 25) Ha rnybude 100 M HMXKe KPOBNWM CeHOMaHa
Yepes NpoMeyTouHyo nowBuHy Ha yposuax 50 n 30 M K KOHWY CEHOMaHCKOT O
BeKa nepemMecTunack CeBepHee, B PaloH cke. 22 U 24. XapakTepHo U3MeHeHue
naneopensecda B panoHe ckB. 12, rage Ha mecTe Bana (yposexs 100 m) o6paso-
Banocb noHwxeHwe (Ha ypoBHe 50 M), cnoeHHoe rNUHAMK U OKaWMNAKOLWEe
CTPYKTypy C 3anaga v BocToka. Bellwe 3Ta nonoca cyaetcA U nepexoauTt s
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OTHOCUTENbHOE MOBbiWeHue penseda aHa HaccewrHa cefuMeHTaUMM € HeTbiPbMA
060coBnNeHHEIMI Banamy B KPOBME CEHOMAaHa. AHaNoru4HoOCTs KOHMWr ypauum
CTPYKTYPHOrO nflaHa n1o KpOoBNe CEHOMAHA U CXEM-CPE3OB NO HUKENEeMaUlum
NOBEPXHOCTAM OTDaXKaeT KOHCeLWMEHTALMOHHLIA POCT AaHHOW CTRYKTYDL!.

Ewe 6ofswy pacyneHeHHOCTb W MODWMNLHOCTL penseca aHa BaccerHos
cegMMenHTauMm B anTCKOE BpeMA OTPamarT CXeMbl-cpesbl No paipesy NPoayK-
TUBHOWN ToNlM BoBaHeHKoBCKOrO MecTopokaeHnAa (oM. puc. 2) . Paccmortpenue
cXeM-cpe3oB Ha yposHax 100—140 M Huke KpPOSMWA HArNAAHO NOATBEPXAAINT
BbICKazaHHOe nonosxeHve. OTHOCUTENLHO [OBLILEHHLIE UKW MOHUKEHHbIE
y4acTKU AHa DacCeWHOB ceguMeHTauny TO MeHART KOHUMypauno, To pa3b-
eNMHATCA Ha Bornee Melikue, TO Boobule Ha MecTe BanoB ob6pa3yxITCR BNAAUHLI,
1 HaoBopotr (paWod cks. 88). HekoTopaa cTabunuiaunA HaMevaeTcA B paloHe
ckB. BB 1 b7, rae ¢ MomexTa, COOTBETCTBYHILEro yposHio 90 M {HwKe Kposny) ,
M LO KOHLE anTCKOre BpemeHy CYULECTBORANAa NONCHKLITINLHAR HOPMa, AGTA
U HENOCTOAHHOW KoHdWrypaumu (To pacwumpsAcs, TO cyxaAck) . Ha ypoane
60 m, B pailoHe ckB. 54 u 58, oTMe4aeTcA Bnag a o7 Hee Yepe2 HeBONLLIOW
neperub (cks. 100) orsevensAeTcA apyroe noHwwends (cks. 74 n 82) 8 wro-
3anagHomM HanpasafeHuu. Ha yposHe 50 M K cemepy o1 cka, 56, 57 v 67 cyulecT-
B0BaNa NOKaneHaA BNagnHa, CNOXKeHHaA MWHAMK W PaclUXPAOLLEACA Ha BOCTOK,
3T10i NOKOUHOR Pa3bEAMHAITCA CEBEPHbLIA U GxKiwsiid Bansl. Ha ypoesde 30 m
OTNOMKEHWA necYaHblX OCAAKOB B 3HEYMTENLHON Mepe BbIPOBHANWM NepeceveH-

c
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HOCTb penbeda, a Bbiwe CHOBa Naneopensed 6Gonee pacuneHEHHbIM U KOHMU-
TYPaUMW necuansiX Banos W3MEHAIOTCA.

Wrtaxk, pasnuyHan MopgonoruA, MOBUNbHOCTE U CTabUNLHOCTL MONOMKEHWA
OTAENbHBLIX Y4aCTKOB penbefa AHa GacCeAHOB CEAWMEHTALMW W TUAPOAMHAMMKW
cpeAbl OTP@KAOTCA Ha pacnpeaefieHWK anespo-necydaHsIX MOPoA Mo NNOWAAW.
C noMmMOLLI0 ¢XeM-Cpe30B BbIABMAETCA TeOMETPUA NNaCTOB-KONNEKTOPOB.
AHanuz naneoMopOCTPYKTYPHbLIX OcoBGeHHOocTed HedTerasoHoCHbIX TOMLUY
No3BONAET PEKOMEHAO0BaTk MCNOMIb30BaHWE MX Ha PasHbIX 3Tanax reonoruyec-
Kux pabor, Yuer naneoMopdocTpPyKTYpHbIXx (akKTOpPOB NPU PeruoHaNbHBIX
nccnNefoBaHMAX MOMET MOMOYL B OMpeaensHWM 30H HethTe- W razoreHepauum,
npy AeTansHblX NOWCKOBO-Pa3BefoYHLIX pabGoTax Ha HedTe W raz No3soAWT
BecTu ux 6Gonee atdekTMBHO. HaxkoHeu, B xoAe pa3paboTKu MeCcTOPOXAeHWI
Naneor eoOMOPPONOr UYECKUe AarHbiE B KOMNNEKCE C MeOnor O-F e0hudu4ec KuMu
maTepuanami HeoBxoAMMO yYnTbIBaTE NPU PaUUOHaNBHOW PAccTaHOBKE IKCNNY-
aTauMOHHbIX CKBaXXUH, KOHKPETU3aLMUW MECTa 1 rNyDBUHLI UX 3aN0XKeHuA,

YAK 549.095.1:551.7:552 .52 (474)
3.A.TUPPYC

AYTWUTEHHOE MUHEPAIOOBPA30OBAHME
B FMUHWUCTLIX TONWAX BEHAA W KEMEPUA NMPUBANTUKK
(npumennuTensHo Kk npobneme IBONUMK OCalOYHOrO Npoiecca)

InA BbIABNEHWA OCODEHHOCTEA 23IBOMOUMM OCALOYMHOrO MpPOUECCa MOXHO
UCNOMNbL30BaTL pPazNuyHbie NOAXOAL! U MeToauYecKue npuemMsl. Cpegu HUx onpe-
AeNEHHQE MECTQ 3aHUMaeT KOMONEKCHOE uayueHue ayTureHHbLIX MWHepanas
OC3A0MHbIX NOPOA, Pe3ynbTaTblr KOTOPOro MO3BONANT CYLWECTBEHHO YTOYHUTL
OCHOBHbBIE (PUINKO-XMMUYECKUE NAPAMETPLl cpeabl (POPMUPOBAHMA DCAZOUHLIX
nopoa B recnorvdeckom npownom. B nocnegvue rogbl B CBA3W C PasBUTHEM
0cap0MHONM reonoruu goxkempua Bce Honbiwe U Bonblie NOABNAETCA BbiCKa3bl-
BaHWiA B NONb3y TOrO, 4T0 BONLLUMHCTBO 0CAfKOOGPasyrOUIMX MPOLECCOoB,
npucywmnx ¢aHepo30t0, BbINO TaKUM XKe yxKe B [aneKom JoKembpuu v He
npeTepneBano NPUHUMNUMANeHLIX WU3MeHeHWH npu nepexoge OT AoKemMbpuA K
naneosolw. TakaA KOHUENUWA, MPeyBeNnMYMBalOWanA, MO-BUOUMOMY, YHUBep-
CansHOCTb OCHOBHbLIX NPoLeccoB 0caaKkoo6pa3oBaHMA B FeONOrMYecKeon MCTo-
pyn 3emMnu, Bbi3bliBaeT BO3PaXEHWA U C TOYKM 3peHUA obLWei Teopun NUTOreHe-
3a, pazpaGoTtannoi 8 Tpyaax H.M. Crpaxosa (1963 v ap.]. A4cKycCUMOHHOCTE
3Toi npobnemsi TpebByeT ""onyckaHWA'' npeameTa NUTONOMMK BHYTPb MeTaMop-
PUSUPOBAHHBLIX TONW, AOKeMDPWA UMK NO KpaliHeh Mepe 40 KPOBAW WX, 4TO-
Bbl BbIABWTL HaAeXrble T[eonoruYecKue penepsl KOHKPETHbIX OBCTAHOBOK
APEBHEro NUTOreHesa.

OTHOCWMTENbHO ayTHUreHHOro MitHEPanoobpasoBaHMA BeCbMa yaa4yHbIM 0BbeK-
TOM WMCCNEROBaHWA ABNAETCA pa3pe3z BeHAa u xembpua pubantuku, rae coort-
BETCTBYIOLLWE OTNOXKEHWA MPEACTaBeHbl NOCTCEANMEHTaUMOHHO ManoM3MEHEH-
HbIMW [AWMHUCTBIMU TONUWAEMMU, B KOTOPbIX NepBUUHble aYTUMeHHbIe MUHepans!
XOpOLO KOHCepEUpOoBanuchk U rae oHKW BnarofapA BblAepXaHHOMY TyMUgHOMY
TUMY NuUTOreHesa npeacTaBneHbl Horatold W pa3HooBpasHow rammoi. Kpome
TOr0, BBMAY. X0OpOLWel QOCTYNHOCTHA OTNOXEHWIA ¥ NDOBEAEHHBIX HA HMX UENeHa-
npasneHHbIX KOMMNNEKCHbIX WCCNefOBaHWA UMEHHC B 3TOM peruoHe co3jaHa
HageXHaA cTpaTurpaguyeckaa v daunanbHO-Naneorgorpagr4eckan ocHOBa LNA
fIpOBEAEHUA CneumranbHbix NUTOMEHETUYECKUX UCCNeNOBaH M BEHACKOr O 1 Kem-
Bpuickoro 3Tanos ocafkoHaxkonneHwA. Wexoan uz atoro, MHeTUTyT recnoruu



AH O3ctoHckon CCP Hauunan ¢ 1975 r. npoBOAUT cUCTemaTudecKoe u3ydeHue
ocobeHHOCTed ayTUreHHoro MuHepanoobpasoBaHWA B 3TWX APEBHUX TEPPUreH-
HbiXx Tonuwax. XOTA COOTBETCTBYWWMA UWMKN Wccnenosa 'vin K HacTORLWEMY
BPEMEHM elle He 3aBeplUeH, HeKOTOPbLIe NONy4YeHHble pe3ynbTaThl MOMYT npea-
CTaBWTL WHTEPEeC ye Cer4ac nNpu PacCMOTpPeHUMM 06uMX BOMPOCOB 3BOMHOUMM
ocafouHoro nopoaoobpasoBaHuA.

Tak, B BeHACKMX OTNOMEHUAX ceBepO-3anasa Boctouno-EBponenckoi nnar-
$hopMbl, a WMeHHO B KOTNUHCKOW cBuTe TpubBanTuky, WUPOKO pacnpocTpa-
HAETCA CMAEPUTOBaA MWUHEPanu3auMA B BMAe CNOoe- UMK NIMH30BMAHLIX KOHKpe-
UM B CepouBeTHbIX rnuHax c HGoraton BKPanNeHHOCTLIO PacTUTENsHOW opra-
HUKW. AHanu3 BCero reonoru4ecKoro marTepuana no 3TOW MuHepanusauuun
[Muppyc, 1981] nokasan, 4To OCHOBHBLIMM NPEANOCHLINKAMKU AGHHOr O MPOLEC
ca ABNAIOTCA Tpu hakTopa: 1) HECKONbKO ONPEeCcHEeHHLIA PeuM ocagKoHakon-
NeHWA, B KOTOPOM He 6bIN0 yCcnoBui (MKCauuM BOCCTAHOBNEHHOrO »eneia
B 06bIYHbIX MUHeparnbHbiX HOpMax HOPManbHO-MOPCKOro AuareHesa — B rnay-
KOHWTE W nupuTe; 2) Hanu4mve BONLLWOTO KONWMYECTBA OPraHUYecCKOoro Marepua-
na, B J@aHHOM cny4ae pacTMTeNbHOro AeTpuTa, KOTOPOe Co3aano HeobXoanmMsbln
Banavc CO, B ocapke; 3) adomansHa BelCTPeId TeMn  TMUHOHAKONNEHWA,
YTO NOATBEPXKAAETCA NOACYETOM CE30HHLIX PUTMOB B HacnoeHwWu rnuH. Herpya-
HO 3aMeTUuTb, YTO BCe NepPeYucrneHHble (PaKTOPbl UIPalT Pelwarlly pons W B
rNaBHOM npouecce 0CagoYHOro cvaeputoobpasosaHuA daHepo3oA — Npwu op-
MUPOBaHWK NapanMyecKux yrneHocHe!X dopmMaymn. CnefoBartensHo, CUAEPUTO-
ofpazoBanue MOrNo PeanulosBaThCA MO TaKOW NPUHUMNMANBHOW CXeMe YxKe
B BEeHACKOe BPEMA, NOBOMbHO YAaneHHOe 0T MOMEHTa MOABNEHUA HazeMHON
pacTuTenbHocTW. AHOMaNbHaA BCMbIWKAa BEHACKOW Bodopocnesow Gnopbi B
KoTnuHCcKoM 6GacceiHe nuwb Bo3GyaWna v WKcUPOBana 3TOT NPOUECC B KOH-
KPeTHOM pa3pese.

WayueHve NecTPOuBETHLIX MMHWCTLIX TONUW, BepxHero BeHaa MpubanTuku
NoKa3biBaeT, 4TO OCHOBHbie MNPOUECChl rNEeBoro KarvareHeia, CBOWCTBEHHble
KpacHOUuBeTHsIM Tonwam caHeposon [Mepensman, 1968, npeacrtasneHs:
y)Ke B BEpXHEM BeHAe B TUNUMHOM Bupe. Mpu orneedwn us rauHUcTO-anespu-
TOBbIX TOMNW C MEPBUYHBIM TOHKOAMUCNEPCHbIM TeMaTUTOBLIM NUIMeHTOM Mo
6onee rpy603epHUCTLIM NPOCMOAM U THE3[aM UHTEHCMBHO BbIHOCHTCA Xeneso —
ero cojepXaHve YMeHbLUeTCA B OF NeeHHbIX yYacTkax B 2—7 pa3. MoBunu-
3YHTCA W HEKOTOPblE MUKDO3NEMeHTbl, 0AHAaKO 3aKOHOMepHOCTM Mepepacnpe-
NEeNeHUA WX BECLMA CNOMHLI, Kak 370 yke oTMmeuanocs [(Bopucenko, 1980].
HanbonbwuiA MHTEPEC B M3MEHEHWW [A3aHHbIX NOPOA npeacTaBnAeT ToT akT,
YTO BCE NO3AHENLUME npouecchl a3lpaluun OTNOXEHWA CONPOBOXKAAKTCA He (op-
MWPOBaHUEM MOCNEAYIOLLEN TEHEPALUK FeMaTTa, a BelAeNIEHMEM NOYTU UCKIIO-
YUTENbHO FETUTOBOM OXPbl, KOTOPaA MWrMeHTUPYET KakK cepoUBeTHble, TakK W
NEpBUYHO-KPacHOUBETHEIE napoasl. 3To 0OBCTOATENLCTBO CBUAETENLCTBYET
0 TOM, YTO BTOPUYHOE OKUCNeHWe GacCceHOBLIX OTNOXEHUA B pe3yfbTaTe KpaT-
KOBDEMEHHOIO BbIXOAA WX M3-NO4 BOAbl NPOMCXOAMNO B HECKOMNbKO MHLIX
PUINKO-XUMMYECKMX YCNIOBMAX, YeM 0BpPa3OBaHWE UCXDAHOTO KPaCHOWBETHOrO
MaTepuana B KOpax BbIBETPUBAHMA KOHTUHeHTOB. Pewarwmmy dakropamu
30eck, Q4eBWAHO, BbiNyM NOBbIWEHHAA BAAXKHOCTb OKWUCAAEMbIX OTNOXEHWA U
Gonblwme TEMNbI OKUCNEHUA BOOBLYE.

O6pasoBaHue GOMLLWIMX MAacC TOHKOAWCMEPCHOro réTuTa OTMeYaeTcA Takike
B NO3AHEBEHACKOW W KeMOPUICKOW peruoHantHbiXx KOpax B8uIBETPUBAHMA,
MHOrga Ha oHe NOYTU NONHOrO OTCYTCTBMA ABNEHWA FMAPONMU3a NO cUMKaT-
HbIM MuHepanam [MeHc, Muppyc, 1970]. 3710 cBMaeTeNscTBYeT O TOM, HTO,
HEeCMOTpPA Ha BepoATHyw o0b6eaHeHHOCTs BeHAO-kKemMBpunckon aTtmocdeps!
3eMnu KWCNOPOAOM MO CPpaBHeHWo ¢ Bonee NO3AHWUMUW NEPUOAAMM, OHA OKasbl-
Bana CKNbHD DKWCARKOULEE AEUCTBUE HA NOPOAL! AdXKe B CNyYae KPaTKOBPEMeH-
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HOMO COMPUKOCHOBEHUA C HUMWU. BO3MOMHO, B HEW BAXHYH POnbk vrpana eule
030HOBaA PopMa KUCNopoaa.

Cpean HOPManbHO-MOPCKWX OTNOXEHWAW paHHero Kembpua [MpubanTuku
hMKCUMPYETCA 0AHA U3 ApeBHeliuvX NPOABNEHNK BYpbIX 00NUTOBLIX PYA Kenesa.
PyAOHOCHBIA KOMNNEKC OTNOXEHWA uMeeT nNpoTAXKeHHOCTs Bonee 600 km
B MEpUAMOHANbHOM HanpasneHun U He Meee 100—150 KM — B LUUPOTHOM,
AHanua reonoro-MyWHepanor M4ecKoro mMatepuana aHHOr O YPOBHA MOKasbiBaer,
YTo, HECMOTPA Ha 06pa30BaHWe pYAHbIX NNAacTOB B MMAPOAMHAMMUUECKW BKTUB-
HbIX YCNOBWMAX, OHW BCe e TAroTelT K CamOoM NnenaruyeckKow 4acTu Bojoema —
K 30He HakonneHwA Hawbonee TOHKOAWUCMEPCHBLIX [NUHUCTO-aNEBPUTOBbLIX
otnoxenuit. Mo nepudepun 3ToM 30HLI B Npeaenax y3KoW NONock! réTUTOBhIe
00/UTbl 3aMELUAKTCA CUAEPUTOM M WAMO3UTOM, 3 NpY Nepexone K npubpexHsIM
hauMAM — K 30HE HAKONNeHWR OTCOPTUPOBAHHLIX aneBpoNMTOB — pPyAHaA
MuHepanu3auuAa wucvezaeT nonHocTelo. B 3o0HMe Hanbonbwero coBpemMeHHOro
NOrpy>eHUA COOTBETCTBYHOWMX crnoeB Kembpua Ha tore lMutosckon CCP, a
TaK>ke Ha cesepe MonbwK MHOrAa HabnofaeTcA UMMperHaumnA pyaoOHOCHOr O KOM-
nneKca Nopoa BTOPUYHBIM remMaTuToM. 10 BepTMKanbHOMY pa3pe3y oTMevaeTch
OTPUUATENbHEA KOPPENALIMA MEXAY METUTOBLIMW pyaamMu U 0BbIYHLIMU UHAMKATO-
paMn HOpPManbHO-MOPCKOr0 AuareHesa — rnayKoHUMTOM U nupuTom. 3To 0HCTOA-
TenbCTBO BMeCTe ¢ HaxoAKamu cuaepuTos B Bonee yaaneHHsix paioHax Monswu
no3BONUNO0 HaM BbIABUHYTb FMNOTE3Y O PerMOHanLHOM 3MM30AMYECKOM onpec-
HeHWW paHHekembpuickoro maopa MpuBanTuku, YT0 U MOTNO CNYXUTb NPeano-
CbINKOW ANA o06pa3oBaHWA TyT TETUTOBBLIX PYAHbIX nnactos [ApeHs W Ap.,
1981] . NoapobHo MexaHM3m HOPMUPOBAHUA DONMTOBLIX PYA elie He BbiACHEH —
3TW BONPOCLI HAXOAATCA B cTaauu pa3paboTKW, 0AHAKO cpaBHEHWE AaHHOro
PYAONPOABNEHWA C APYrMMKU (DaHepPO30WCKUMMKM OONWTOBBIMKU PyaamMu OaHHOro
TUMNa, HECOMHEHHO, NMO3BONAET AOMONHWUTL CYLUECTBYHLUiME NpPeACTaBNeHuA ob
3BONOUAN YCNOBUA 00NMTOBOIr0 pyaoobpa3oBaHUA B UCTOPUKM 3emnu.

linpoka npeactasneHHsi B pa3pese HYxHero Kembpua MNMpubanTuku rnayko-
HUT ABNAETCA B CBETE MMEIWWXCA MaTepuanoB meHee MHDOPMATUBHLIM ANA
BbIABNEHWA 0bwwux npobnem 3sonuMu ocago4Horo npouecca. OcobBeHnHocTy
MOPONOrUK TPaHyNAPHOW hopMbl 3TOr0 MUHepana CBMAETENbCTBYIOT O hopMHU-
POBaHUK MMayKoHWTa Ha CTagMW paHHero AvareHe3a rmuUHUCTOro 0cafka, oTKyaa
3epHa ero vacto nepembiBanuce M nepebpackiBanuce B CNoOM OKOHYaTeNnbHOW
cukcaumm [PATcen, 1981]. MoatomMy pa3aHsie mMopdonoruyeckme TWNbl 3epeq
BCTPEYalOTCA CNOPaAMYecKW No BCEMY pa3s’pe3y W He CNy>aT HafeXHbIMWU NOoKa-
3aTeNAMW  KOHKPETHbIX OBCTAHOBOK rnayKoHuTooBpa3osaduA. BHumanua
3aCNyXWBaeT TONLKO NOABNEHWE, HAYMHAR C NOAOWBLI KeMBpKWA, rrnayKoHUTO-
B8biX Buomopd03, 3aNONHAKWMX MEePBUHYHbLIE NYCTOThl APEBHWX OpPraHW3MoB.

[AnareHeTvyeckan BucynedumaHaR MuHEpanwW3auwA xenesa B TAMHUCTBIX
Tonuwiax BeHaa ¥ KeMmBpuA o4eHb Borata v pasHoobpasHa nNo CBOUM thopmam,
0AHAKO OTCYTCTBUE XOpolux 0BG30pOB Mo 3TUM MUHEpanam Ha Apyrvx 8o3pact-
HbIX YPOBHAX He [aeT BO3MOXHOCTM ANA CPaBHUTENbHbLIX CONOCTABMEHWA W,
CneAoBaTensHo, ANA MCNONL30BAHWMA 3TUX MUHEPAnNoB B WMHTEpecax OCBeuleHuA
npobnem 3sonouMd ocagkoHakonneHuA. OTMETUM NWllb, 4TO B paccMaTpuBa-
eMOM pa3pese nNpeobnagaeT NMpUT; MapKasuT NPUCYL, B OCHOBHOM MNO3AHUM,
B 4YaCTHOCTWM KaTareHeTW4eCcKuM, TeHepaunAm cynbduaoB. Cyneduabl paHHMX
ctagpun obpasoBaHWA oBOraweHsl MHOTMMW MWKPO3NEMEHTaMu, B TO BpemA
KaK KartareHeTuyecKue reHepauuw ABHo oBepHerut wmu. Bee cynsdhuponpons-
NeHWA B pa3pe3e, BK/MHOYaA W XOPOLWIO Or paHeHHbIe CAMOCTORTENbHbIE KpUCTan-
Nbl, NpeAcTaBneHbl GaKTUYECKW UEMEHTAUUMOHHBIM TUNOM MUHEpanusauuw —
OHW coaepXaT cyuwecTBeHHyw pgonto (20—-30%) nepBWYHOro cunuKarHoro
cKenera BMeLWarmumMx OTNOKEHNA.

docaTtHan MuHEpanu3auuA NOABNAETCA B paspese [NpubanTuKuK, HauuHan
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c noaowse! KeMbpUA, KM npeacTasneHa TpemMA HoPMamMmu — BUOreHHOW, XeMor eH-
HO-AMAareHeTUYECKON W ranevyHo-KOHKPeunmoHHon. buoreHHsin docthar 8 3Tux
OTNOXEHUAX ABNAETCA APEBHEWWUM B UCTOPUMKM ocaakoobpaszosaHua, wubo
npeacTasned cocharHeiM AeTPUTOM APEBHEMWWX CKeneToobpalyrowmx opra-
HW3MOB — Opaxuonod, TpuNobUTOB M xuonuToobpasHbix. [aneYyHo-KoHKpe-
UMOHHAER ¥ XemorexdHan GopMbl UMeroT ananorv v B Honee apeBHux obpasosa-
HUAX.

Cneundmyeckum npoueccom ANA NO3AHEr0 BeHAa MOXeT 0Ka3aTbCA o0bluupHan
WaMO3UTU3aUMA TNUHUCTON COCTABAARKOUWEN OTNOXEHWA, NPU3IHAKOB KOTOPOMU
obHapy»xuBaeTcA Bce bonblwe B CBA3W C yCOBEPLUIEHCTBOBAHMEM apceHana adar-
HOCTMKKW 3TOro MuHepanonpoAsneHuAa. Kpome nepBoiM HAxOAKM Wamo3wTa
B Bepxax No3gHeBeHACKOro pa3pe3sa leHuHrpaackon obnactu [MMuppyc, 1973],
ceYac yCTaHOBNEHA WMHTEHCUBHAA 1WAaMO3UTWU3AUMA NOPOA B ManoOMOLWLHLIX
OCTaHUuax BEHACKWX [fMH B 30HE UX MNePeKPbITUA KEMBPUUCKUMU OTNOXEHUAMU
B 3anagHon JCTOHUM, a TaKxke B KOTNUHCKOW CBUTe B padoHe ee HanbBonbwmx
MoOLHOCTEW B pavoHe JleHuHrpana. Bo3moxHoO, 4To 3T ABNEHUA oBycnosneHsl
OTCYTCTBMEM APYrMX BO3MOXHOCTEM (UKCaUMM 33aKWUCHbIX (OpPM kene3a B
HECKOMNbKO aHOManbHbLIX YCNOBUMAX BEHACKOro OC3AKOHAKONNEHWA, MpPoWCXo-
OMBLUEro, NO HaleMy MHEHWI0, NPU HECKONbKO OMNPECHEHHOM peXXUMe B Kpyn-
HbIX CEAMMEHTaUMOHHbLIX DOaccerHax. BO3MOXHOCTH MCMONb30BAHUA 3TOW MUHE-
panu3auMu B KayecTBe 3BOMNIOUMOHHOIO penepa 0Caf04HOro npouecca B Gonee
obwem. nnaHe cenyac 3aTpyAHEHb! HEADCTATOYHOW AOKYMEHTAUMEWA ITUX ABNEHUA
Kak B bonee Monoabix, TaKk 1 B Bonee ApeBHUX OTNOMEHUAX. Takue WamMo3nuTo-
NPOABNEHWA HECOMHEHHO TpebyloT TWaTensHoW pervcTpauMy M uccneaoBaHuA
B AanbHeWLWem.
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YOK 552.54:551.733.1: (574 .4)
A.l. MYP3AJITMEB

OCOBEHHOCTWU KAPBOHATOHAKONJMEHWA B OPAOBUKE
YAHIU3-TAPEAFTATARCKOIro MErAHTUKNIMHOPUA

OgHoi u3 HanbBonee KPyrHbIX TEKTOHMYeCKuX CTPyKTyp CeBepo-BocTouHoro
KasaxctaHa ABnAetcA “YuHrui-Tapbaratanckui MeraHTMKNWHOPWMA, npeacTas-
nAwwuk cobor cnoXHo NOCTPOEHHOE CKNaa4aToe COOpYy)KeHWe CesBepo-3anaan-
HOrO NPOCTMPAHWA, NPOTAHYBUIEECA Ha COTHW KUNOMETPOB NOMTU A0 HXKHOW
oKoHeYHocTH 3anaaHo-Cubupckon nnutel, KapBoHaToHakonneHWe Ha NpoTaAXe-
HUW ANUTENBHOW UCTOPMU TeONOFUYECKOr 0 Pa3BUTUAR 3TOW CTPYKTYPbl NPOUCXO-
AWNO HEeOAHOKPATHO, HO 0C0BEHHO WHTEHCMBHO OHO NPOARBWNOCE B OPAOBMKE.
Bo sTopoi nonosuHe 70-x rogos HaMu NpoBOAMNECL PeBU3WA KapbOHaTHbIX
TONWw, opaoBuKa B npegenax YuHrua-TapbBaratanckoro MeraHTUKNMHOPWA C
LUenbi OUEHKWM WX NepcrneKTUBHOCTM Ha naneo3owuckue BowkcuTei. B npouecce
BbINONHEHWMA 3TOK paboTel BCECTOPOHHEMY NWTONOT O-NeTPOT paduyeckomy
U MWHEpanoro-reoXMMUYecKOMY W3YYeHUIO NOABEepPrnuce OPAOBUMKCKUME pudo-
reHHble U3BECTHAKW, NPOTARHYBLUMECA B BWAe ABYX NPePLIBUCTLIX NONOC BAOMbL
CeBepo-BOCTOYHOTO M 10r0-3aNagHOr0 KPbINLEB MEraHTUKNUHOPUA. Popmupo-
BaHWE 3TUX M3BECTHAKOB B TEYeHWE OPAOBMKCKOrO nepuofa MpOMCXOAMNo
B [1Ba 3Tana; B NNaHAelno 1 No3AHEM KapagoKe—alurunne.

B rnnaHpeinsckoe BpemMA KapboHaTOHakONNeHWe OTMeYanocb TONbKO B
ceBepo-3anafAHOK 4YacTW MeraHTUKNUMHOPMA, B npeaenax YMHruscKoro pernoHa.
3necs wno hopMmupoBaHue KapboHaTHoro pudoreHHoro Komnnekca Gectamax-
CKOW CBWTb!, NPEACTaBNeHHOro OpraHoreHHo-06NOMOYHBIMK, - OONUTOBLIMM,
NCeBA0OONUTOBLIMU, NENUTOMOPdHLIMK, MECYAHUCTLIMK, NepPeKpPUCTanvM3oBaH-
HbIMU W AONOMWUTU3UPOBaHHbIMKM WM3BECTHAKaMU. [Oo4TH BCe 3TW U3BECTHAKM
(38 MCKNlOMEHMEM NEcYaHWCTOW Pa3HOBWMAHOCTH) XapakTepu3yKTCA A0BONLHO
BbICOKOM cTeneHbd KapBoHaTHOCTM, KoTopaA BapeupyeT oT 78 ao 99,85%.

B cocrtase nerxkoi ¢pakuvM HEpPacTBOPMMOrO OCTaTKa BOMWHWUPYET Teppw-
reHHblW KBapu, KONMYeCTBO KOTOPOro konebnercA B o4eHb WIMPOKOM auanaso-
He, Hepeako aocturan 100%. MMpakTHYecKW Bceraa 3aeck OTMEYaeTCR MYCKOBMT,
KOTOPbIA NpUcyTCcTBYeT B KonuyecTBax ot 0,1 go 11,4%. B eanHnyHbIXx npobax
ero coaepxaHue noeblwaetrcA a0 73,9%. OcTanbHble KOMMOHEHTbI NErKOW
¢hpakumu (nonesble WnaTtel, XNOPWT, UEONUTbI) BCTPEYaroTCA CNOPaAMYECKH
W B HE3HaYMTENbHOM KONuYecTBe.

Boixoa TAMenow dpakuum B BecTaMakcKux WM3BECTHAKAX B CPEAHEM COCTaB-
nAaer 3,18%. B aton dpaxkumn npeobnanakoT oKWCNbl U FMAPOOKMCALI Xenesa,
pyAHbie MWHEpans!, NeMKOKCeH W rpaHaTt, cpegHne CoaepaHWA KOTOPbLIX COOT-
BeTcTBeHHO paBHbl 49,16; 15,66; 8,59 v 5,75%. M3 BTopocTeneHHbIX cocTaBnA-
OWMX TAXKeNoW GPaKunu NOoCTOAHHO, HO B HeBONbWOM KONMHYECTBE OTMENalT-
cA poroeaA o6MaHKa, TPeMONUT, MUHepans! rpynnel 3NMACTa—LOW3UTE, UMPKOH,
ctheH, pyTun, aHarva3, aHpanys3uT. B pAapge npo6 TAXenon paKuuM HepacTBOpU-
MOro ocTaTka BecTaMaKCKWX W3BeCTHAKOB 3adiMKCUPOBaH AWacnop, coaepa-
HWEe KOTOpOro B OAHOM M3 HuxX cocTaeuno 86,7%. KpoMe anacnopa, U3 MuHepanos
ceobogHoro rnuHo3ema scTpedeH KopyHa. Ero cogepxaHue koneGnetcA ot
0.1 no 3,8%.

B rnuvHucTon chpakumm OTMeuaeTcA NOCTOAHHOE NPUCYTCTBUE KaonuHuTa,
MOHTMOPUNNOHWTE, TMAPOCMOALI U TMAPOOKWCNOB >Kene3a. Pexe BCcTpevaloTcA
NUPUT U XNOPHUT ¥ COBCEM PEAKO — MUHepanbl rPyniibl cepneHTrHMTa. Bo MHo-
rux npobax rAMHWCTOW Gpakuum obHapy»eHbl MuHepansl ceoboaHorao rnu-
HO3eMa — auMacnop u BemMuT, codepkaHwe KOTOPbIX AoCTUraeT uHoraa 30%.

B BectamMakKCKWX W3BECTHAKAX BbIABNEHO ABa KPYMHbIX BHYTPU(OPMAUMOH-
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HbIX MNepepbiBa, NPUYPOYEHHBIX K HWKHEA 1 BepxHel 4acTAM KapBouaTHON
Tonwu. O6a nepepeiga hUKCUPYIOTCA NPUCYTCTBUEM M3BECTHAKOBbLIX KOHMNO-
MEepaTOR, FpaBenuToB, TeppureHHsiX NOpoa |(nMpeumyllecTseHHo MarHeTut-
KBapueBbix nec4aHnkos), auabazos, anabaszoBbiX NOphUPUTOB, Pexe — aHae-
3uToBbIX nophupuTos M ux Tydoe. [oacTunalowme nopoasi NPeAcTasneHbi
MpPaMOPU30BaHHbIMW, MHOGIMAa OONUTOBLIMW M3BECTHAKaMKU Benoro, »enToBaro-
wnu posoearto-Genoro, cBeTno-ceporo u Byposato-KpacHoro useta. 3sectHAKM
Kposnu (nenutomopdHble, NCEBAOOONMTOBLIE U NECHIHWUCTbE) UMEIDT Cepyid,
TeMHO-Cepyo U BypoRaTo-TEMHO-CEPYI0 OKpacKy. B ueMeHTe M3BECTHAKOBbLIX
KOQHIMOMepPaToOB MO fAaHHbIM XUWMWYeCKWX aHanu3os oBHapyxeHo oT 14,9 ao
28,8% rnuHosema npu 3HadeHWAX KpemHuesoro monyna ot 0,93 ao 4,14. Tep-
MUYECKUM U 3NEKTPOHHO-MUKPOCKONWYeCKM MeToAaMu aHann3a YCTaHOBNEeHo,
YTG ROBLIUEHHOE COAePXaHue 3pech [NMHO3eMa OGBACHAETCA NPUCYTCTBHEM
Hebonkworo Konwudectsa BEMWUTA M W3MEHEHHOIO KaonuHWTa, B 30Me BepxHero
BHYTPUGHOPMALWOHHOr O NepepbiBa B AeNOBKMK, a 3aTeM 1 8 KOPeHHOM 3aneraHun
6binu ycTaHoBneHel BOKCUThI BEMUTOBOrO M AXAcNOPOBOFO COCTaRa, coAepXa-
wme rnmHosema 31,6 — 45,4% v kpemuezema—5,1 — 10,3%.

B BepxHem kapagjoxke—auirunne opMupoBarue KapBoHaTtHOro puthoreH-
HOMrO KOMMNEKCa NPOMCXO4WUN0 B Npeaenax kak “MuHruackoro, tak u Tapbaraid-
cxoro pervoda. B YuHruackom pervode B 3170 BpeMA Wno 06pa3oBaHue N3secT-
HAKOB aKA0MBaKCKOM CBWUTbI, CMOMXEHHOW B UENoM TeMU YKe PasHOBUAHOCTAMM
KapboHaTHLIX MOpPoA, 4YTo W BecTamaKcKaa cBura. CTenews KapbBoHaTHOCTH
akaomMBaxkcKmX M3BeCTHAKOB cocTaBRAeT 8 cpeaHem 95,61% npu xonebaHuax
ot 54,6 no 99,9%.

Nerkana dpakumR 3Tux nNopoj NPeACTaBNeHa B OCHOBHOM TEPPUTEeHHbIM
Kpapuem, cogepXaHue KOTOPOro BapbUPyeT B BeCbMa WWPOKWX npeaenax
(ot 0 no 100%}), cocraenrA B cpepHem 16,39%. B Tex criydanx, Korga Keapua
Manoc, 8 COCTaBe RerKoi ipakiyM B 3HAYNTENLHOM KOMMHMecTBe OTMEYatoTcA
06NoOMKU OXENEIHEHHbIX CNRAUCTO-TNUHWUCTLIX MOPOA. CO,&ED)K&HHE MYCKOBWUTa
B nerKon thpaxuum Bapsupyet o1 0,1 20 7,6 1% npu cpepHem 3nayerunn 1,08%.
Kpome nepedvcneHHbIX MuHepanos, B NerKoi Mpakuvmn aKAoMBaKCKUX M3BecT-
HAKOS M3peAKa BCTPEYalOTCA NONEeBbie LINaThl, XIOPUT, XpuloTun-acBecT.

CpeaHRA senvvuHa BbiXO4a TAXENOW (pakuuu ¥ aKAOMBaKCKUX “3RECTHA-
KoB pasHa 2,73%. B ee coctaBe HavbBOMbWWA yAenbMbIA Bec MPUXOAUTCA Ha
OKWCMbl W TUAPOOKUCNKI xenesa (48,23%), pyaHele munepans (19,93%),
neiikorced (5,69) u rpanar (4,36%) . Kpome TOro, NOCTOAHHLIMU KOMIMOHEHTa-
MU TRXenol dpaxkuun ABNAIGTCA NPUCYTCTBYHOWKWE B HE3HAYMTENLHOM KONK-
Yacrae O&beHOBEHHaH porosan OﬁMaHKa, TPEMONMUT, aKTUHOMWT, MitHepast
rpynnbl aNUMA0Ta—LOU3MTa, TYyDManWH, aHatas W uupkoH. B TAxeno# dpakumu
HepacTBOPMMOro ocTaTKa B pAAe criyvaes oOHapy»KeH Awacnop, cofepraHue
rkoToporo konebnerca or 0,7 ao 38,6%. B He3HaYMTenbHOM KOMWYECTBE U3
My HepanoBd cBoB0AHOT O MNMHO3eMa BCTPEYAETCA KOPYHA.

CnuHucTaR ¢ipakunA aKaOMOaKCKMX WM3BECTHARKOB NOCTOAHHC COREpMUT
K&0AWHUT, MOHTMOPUINOHWT, FMAPOCHIAY, vMAPOOKMWCcnbl »enesa. [lupwT,
XNOPUT ¥ 0COBEHHO xpU3oTun-acbecT BCTPeYaKOTCA QOBONLHO peako. B HexoTo-
DbIX NPOBAX M MMHWCTON hPaKkLMmM 0BHaPYXeHbl AMacnop ¥ BEMMT.

CoflepaHuA 3MeMeHTOB-NPUMECEA B M3BECTHAKAX BeCTaMaKCKOW Y akAoM-
Gakckoi cBuT CXOAHB! Mexay coBoM v, KaK NpaBuno, He NPesbillianT KnapKo-
BbIX 3MaYeHuit. Haubonblume KOHUEBHTPAUMM XapaKTepHsl ANA TUTaHa W MapraH-
ua. Heckonbko NOBbILIEHHLIMI COAEPKAHWAML 3NeMeHTOB-NpyMeceid ofnagaloT
necuaHuWcThi2 wagecTHRKK. [locneaHee CBuaeTensCTBYET O ToM, 4To dmMKcupy-
eMble B WU3BECTHAKAaX 3neMeHTbi-nNpuMecis (33 UCKN4YeHeM, MOXKeT 6thh,
Mapraﬂua} nocTynanv s 6acceﬁﬂ cegurmMeHTalt BMeCTe ¢ TERPUIreHHbIM MaTepi-
anom.
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B npeaenax Tapbaratan B BepxHeM Kapapoke—awrunne (popmMupoBanack
aKvaynbCKan CcBMTa, ABNAKWAACA ¢dauMankHblM aHanoroM akaombakckow
cBUTbI YuHrusa. CpeaHAR W BEPXHARA 4aCTV 3TOW CBUTLI CNOXEHL! PUGOreHHbIMK
W3BECTHAKAMW HECKONbKWX Pa3HOBMAHOCTEW: OpraHoreHHo-06NoMOYHBIMY,
NCeBAOOO0NUTOBLIMU NENUTOMOPdHEIMU, NEPeKPUCTanNM30BaHHbIMKU ¥ A0N0-
MWUTU3IUPOBaAHHbIMWA. 3TW WM3BECTHAKW 0OnafardT CpaBHUTENbHO BLICOKOW CTe-
neHsto KapboHaTHocTH — ot 62,8 no 99,95% (cpearee — 93,36%) .

B coctaBe nerkov hpaKuMu M3BeCTHAKOB aK4ayNbCKOW CBWTbI OCHOBHYIO
ponb urpaet kBapu (cpegHee copepxaHue 59,72%). CyulecTBeHHyr 4YacTe
nerkow paxkuumn cocTaBnAeT MycKoBuT (CcpeaHee coaepXaHue 5,26%) . Octans-
Hble KOMMOHeHTbl fnerkoi pakuun (06NOMKK M3MeHeHHbIX NOpPoa, nonesblie
LINaThl, CHAUCTO-XNOPUTOBLIE MUHEPaAnb!) BCTPEYaldTCA PeaKo U B KpaitHe Ma-
NbiIX KOoNW4yecTeax.

Beixoa TAXenoW dpakuun B cpeaHeM cocTaenAeT 2,31%; rnaseHcTeyOLWLan
ponk B Hed NPUHaANEXWT rMAPOOKMUCNaM >Kefeda W PyAHbIM MUHepanam, cpea-
HUWe COAEPYKaHWA KOTOPbIX COOTBETCTBEHHO paBHel 54,56 w 16,27%. Porosana
obmaHKa, MuHepansl FPynnbl 3NMAOTa—UOM3WTA, NEMKOKCEH WU NUPUT XOTA U
BCTPEYarTCA A0BONbLHO YacTo, HO B HebONbLWKUX KONUYecTBax.

MuHUCTaA dpaKUuMA aK4aynbCKMX U3BECTHAKOB NpeacTaBneHa 8 OCHOBHOM
MOHTMOPWUIINOHRUTOM U ruapocnioaoi, Mapeaka oTmevaeTcA 30eCh KaoNMHUT.
Mwunepanos csoOOAHOTO rAvHO3eMa B HepPacTBOPUMOM OCTaTKe WM3BECTHAKOB
aK4aynbCKou cBuTbl 06HapyxeHo He Beino.

CoaepXaHWA 3NeMeHTOB-MPUMeced B aK4aynbCKWUX W3BeCTHAKAEX Bnu3ku K
KnapkoBbiM, OaHaKO No cocTaBy HeKOTOPbIX 3NeMEHTOB OHW BCE XKe OTNNYalT-
CA OT WM3BECTHAKOB YMHru3cKoro pervoHa. Tak, B aK4aynbCKMX W3BECTHAKAEX
B MeHblLleM (no cpaBHeHuo ¢ BecTamMakCKUMKU 1 aKkaoMBaKCKUMKU U3BeCTHAKA-
MM) KONW4ecTBe NPUCYTCTBYHOT TUTaH W rannui, B HeckoNbkKo OGonbluem —
CTPOHUMWH.

Pe3loMUpYA n3N0XKeHHOe, MOXXHO OTMETUTh, YTO B OPAOBWKe KapbBoHaToHa-
Konnerue B Yunruackom w TapBarataiCKom pervoHax npoucxoauno B Pasnuy-
HOW naneoreorpacgmryeckon obCTaHOBKe.

B nnaHgeinsckoe BpemMA B YuHruse pucoobpa3oBaHue NPoOMCXoAWno B
NpuBpexHOM 4acTW MHOrOYMCIIEHHbLIX OCTPOBOB C COXpaHWBLUEWCA BOKCWMTOHOC-
HOW KopoW BbiBeTpuBaHMA. OAHOBPEMEHHO C Bnn3neaulel naneocyiln CHoOCKN-
CA pacceAHHbIA MaTepuan pa3pylwaemMol KOpbl BbIBETPUBAHWA, (IMKCUPYEMbIH
B HacTOAWlEe BpeMA B HepacTBOPMMOM ocTaTke PwudOreHHbIX W3BECTHAKOB.
Oeaxawl B nnaHAennsckoe BpeMA KapboHaToHakonneHue npepeiBanock B
pe3ynbraTe OXXUBMEHWA TEKTOHMYECKOW AEATENBHOCTM U HEKOTOPOW aKTWBW3a-
UMW Npoueccos BynKavuama. Bo Bpema nepsoro nepepsiBa obpa3zoBanue puco-
BbIX NocTpoeK 6GbIN0 NoaaBneHo 0BUNLHO NOCTYNAaBLWMM C NafneocyLwu TeppureH-
HbiM MaTepuanoM. MecTtamn KapboHaToHakonneHMWe npepbiBanock He3Hauu-
TenbHbIMU U3NWAHWAMU Nas aHAe3WTo-6a3ankToBOro cocTaBa. B nepuog BTOoporo
nepepeiBa B yrnybneHuAx pudoBbIX NOCTPOEK qTnarancA GOKCWUTOBLIK mate-
puan. MpoayKTel 3penov NaTePUTHOM KOPbl BbiBETPMBaHWA HaMn 0BHapyeHbl
B pailoHe BepxHero TeveHuA p. Waran (llaraHckoe npoAsnexwe) .

B BepxHeM Kapagoke—aiwrunne B npeaenax YuHrusckoro pervoHa obpasosa-
HUe pudOoreHHLIX W3BECTHAKOB MNPOWCXOAMNO MPUMEPHO B TEX XE YCNOBWMAX,
470 w B nnavpenno. O6 3ToM CBUAETEeNbCTBYHOT OAMHAKOBBIA NUTONOrMYECKUMA
cocTas nopoa pudOoreHHOro KOMnneKca, CXOAHbIM MUHEPanbHbIA COCTaB HepacT-
BOPUMOIO OCTaTKa M, HaKOHeL, NONHaA MABHTUYHOCTb B COAEPXKAHMM 3NIEMEHTOB-
npuMecen.

B Tapbaratamckom perwoHe B BepxHeM Kapapoxe—awrwnne wxapboratnoe
ocaAKOHaKONNEeHWE MPOMCXOAMNO B HECKONbKO WHOW obcraHoBke. 3paeck 8
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MENKOBOAHOM MOPCKOM BaccerHe Take LWNo 6ypHOe pa3BnTve puocTPORLLMX
opraHM3moB, B 0Tnu4me oT '-luHruaa naneocywa vMena cunbHo paC‘U“IEHEHHbIFI
pensed 1 Ha Heit h3nyecK e NPOLECCH! BbIBETPUBAHUA Bbinv AOMUHUDYIOWMMMA,
Kopa BbiBeTpuBaHWA B TaKWUX YCMOBWAX He ycriesana pa3sMBaTbCA, YTO HALWNO
OTpaXeHWe B COCTaBe HEPacTBOPUMMOr0 OCTaTKa aK4aynbCKUX W3BECTHAKOB.
B Hem coBeplieHHO OTCYTCTBYIOT MuHepansl ceoboaHoro rnvHo3ema. KaonuHur
BCTPEYEH B OMEHb HE3HAUUTENBHOM Konudectae. BMecTe ¢ Tem npeobnagatolwumm
MUHepanamu riMHUCToN pakumMm ABMAKTCA MOHTMOPUANOHWUT U FMAPOCHIOAbI.

Takum o6pasom, aHanu3 ycnosuit hOPMUPOBaHWMA OPAOBMKCKWUX WM3BECTHA-
KoB YuHrus-Tapbaratanckoro MeraHTUKNUHOPWA NOKasan, 4To0 MuWHepPanoro-
reoxmMuyecKue 4epTbl 3BONOUMKM KapboHaToHakonneHuA obycnosneHsl 3aech
pa3nuinAMK naneopenseda naneocyluu, conpaAXXeHHou ¢ obnacteio puthoobpa-
30BaHuWA. lMepcnexTuBbl oBHapyXeHWA Naneo3oMcKkux BOKCUTOB B 3TOM paitoHe
C YY4E€TOM M3NO0OXKEeHHbIX 0BCTOATENLCTB MOryT ObiThb CBA3aHbI TONLKO C YMHIru3-
CKWUM pervoHoM. TapbaraTaicKuii permoH sBuay OTCYTCTBMA 34eck GNaronpuAT-
HOW ANA kKopoobpa3oBanwA naneoreorpacvueckon oBCTaHOBKMW, OYEBUAHO,
BOKCHTOB HE COAEPHMT.

YAK 551.311.231(478)
AL AOQATKO

3BONKWUKWA NPOUECCOB BbLIBETPUBAHUA
B MOCNEAPXEACKWUX KOPAX PYCCKOW NMIAT®OPMbI
(Ha npumepe Ykpaunckoro wura)

B npepenax YkpauHckoro n banTtuiickoro WwMToB, BopoHEXCKOM aHTeKNnab!
M B Apyrwx paoHax Pycckow nnatdhopMbl yCTaHOBREHbI W M3y4eHbl MHOrO-
YACNEHHbIe pa3pe3bl pa3HOBO3PacTHbIX KOP BbiBeTpuBaHuA, ConocTaBneHue
cTpaTurpacdhuyecKoi nocneaoBaTenbHOCTU NPOABNEHUA KPYNHbIX 30X Kopoob-
pa3oBaHMA nOKa3biBaeT, Y4T0 B npedenax Bced nnatOFMbl UX KOMMHMECTBO
pocturaet 22 (tabn. 1). Mpu atom 66nblwan Ux YacTb NPOABNAETCA B HECKOMb-
KWX paWoHax (CTpyKTypax) OQHOBPEMEHHO, 4TO CBMAETENbCTBYET O CXOAHBLIX
reonoruyecKux YCnoBuAX pasBuTWA BCeid NNaThopMbl M PErMOHaNbHOM Xapak-
Tepe NPOABMEHWA NPOLLECCOB BbIBETPUBAHUA.

[eTanbHoe M3ydYeHue Pa3HOBO3PACTHbIX KOP BbiBETPUBAHMA Ha Y KPaUHCKOM
LWMTE M CPaBHEHWE MNONYYEHHLIX AAHHBIX ¢ ONYBNUKOBaHHBIMKU MaTepuanamu
no ApYrum paioHam nnaTtcopmel NOKasanu, 4T0 HaYyMHaA C paHHer o NPoTepo3oA
{nosnHero apxeA) W A0 KaiHO30A NpouecCkl BbIBETPUBaHWA He 0OCTaBanuchb
NOCTOAHHLIMU. B COOTBETCTBMKU ¢ 3BONKUMEN cCOCTaBa atmMocdepb!, KNUMaTa,
OpraHU4ecKon *M3HW WM APYrMux (PaKTopoB runepreHesa M3IMeHANUChL Npoueccs!
MuHepanoobpa3oBaHUA U MWrpaunmn Nopoaoobpasyowmx U APYTUX 3NEMEHTOE,
4TO NPUBOAMNO K 06pa30oBaHMI0 Pa3HOro NO COCTaBY 3MOBMA Ha OAMHEKOBbIX
MaTepuHCKMXx Nopoaax. 1o MiuHepanoro-reoxMmuyeckm ocobeHHOCTAM  pasHo-
BO3PacTHOro 3NKOBMA B 3BONKOUMWM MPOULECCOB BbIBETPMBAHWA OTHETNVMBO Bbiae-
NAKTCA TPM KPYNHbIX 3Tana: pPaHHenpoTepo30UCKUA, N03AHeNpPOTEPO30UCKUA—
pPaHHenaneo30WCKWi 1 NO34HeNaneo30MCKUi—KanHO30NCKHUA,

OcTaTouHble KOpbl NepBoro 3aTana u3y4yeHbl pa3HbiMK aBTopamu B Kpuso-
poxbe, Kapenuu m Ha BopoHexcKoW aHTexknu3e. AHanoruuHbie obpasosaHuA
W3BeCcTHbl Takxe Ha KaHaackow u HkHo-AdpukaHckoil nnatgopmax. Bo scex
paiioHax pasBUTMA APEBHEAWMWA 3NHBWMA MeTamopdu3oBaH W NpeACTaBRed
pa3HbIMKM NO cOCTaBy CnaHUuamu, OAHAKO Bceraa CoxpaHAeT rnasHblie NPU3HaKK
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Tabnuua 1

3noxu kopoobpa3soBaHuA, BbIAENEHNHbIE B Pa3Hbix pailoHax Pyccroi nnatthopmsi

Benopycckuin mac-

“ YkpauHckuid wut | BanTuickunia wmr BopoHexckana CUB U Apyrue pan-
N [AoaaTko, 1975, [Adaracees, 1977, | aHTexnuaa OHbI NNaTHopMb!
n/n | 1979) 1980; Kopmkuw, | [Caeko, 1979; [MaxHau, Nessix,

1973; v ap.) v ap.] 1973; Casxo,
1979; v ap.]
t 1
1 CpeaHennwuoue- Heorexogsan e —
HOBAA (Muouen-parHe-
nnuoueHoBan )
2 CpenHeonuroue- - MozaHenaneo- -
HoBan reHoBan—paHHe-
HeoreHoOBaR
3 -~ = PadHenaneoreHo- Donaneorenosas
BaA
4 PanHemenosan - PanHemenosan -
5 Aoropckan PanHemeso3zoic- PaHHeMeﬁoaoﬁcu CpenHemMesosonc-
Kan Kan KanR
6 =5 — CpepHexapboHo- CpeaHexkapfioHo-
BaA BanA
7 DosBuaeicKkan Paunexamerno- NozaHetypHedckaa [lo3aHeTypredcKan
Yrone+Han —paHHeBu3encran paHHeBU3enCKan

8 Dot /preacrkan - PanHeTypHercKan PaHHeTypHercHanA

9 Hotpakckan — PanHedpaHckan MozaHepesoHcxan
10 AocTapoockans- LOesoHckan MosaHesiddens- JocpenreaesoHc-

cKaR CHAR—PaHHEMN- wan
BETCKAA
11 = docpeaHexkem- PanHenaneo- Cpendexembpui-
bprvickaA I0WCKAER cKas
12 — = - MpenxkemBpuia-
cKaRA
13 = - — MMpeasanpaicxan
14 Aoonbyenaes- Bernckan HosannancKan PaHHeBeHaAcKaA
cKaR (racscxas) (noaaHeseHa-
cran)
15 Hononeccrkan = AonoagHepn- NoagHepudencran
thelickan
16 Dortonkayes- - - PavHe-cpegHepu-
CKan dencrkan
17 Hospyuckan - - Mpeapucercran
18 OodpyHaeHckas Artynuidckan foockonbeKan =
19 Nocakcarancxan doATynuinckan CpegHekypcKan —
20 NockenesatcKan - CpenHaMuxannos- —
CcKan
21 JloKprBOpO *- - Nomuxahnoscrkan —
cHKan
22 - — CpeateoboAHckan -
{ApeaHeapxenc-
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TaGnuua 2
Bo3momHOCTE 0BPa30BaHNA INOBWANEHEIX MECTOPDOMABHMA 8 DAIHOROIPACTHBIX KOpax
BpiBeTpuBanMA Pycckor nnatdopmel

Mepuoas: kopoo6pazosannna

Hemetamophu3oBaHHbie KOpbI

MoneaHuie MCKONaemsle Metamopdm- ﬁ—“—
308BaHHbLIE
no3aren =
nosaxenpote- AHenaneo

KOpsl paHHe- 304 H

i o CKUe—KaR-
=, 30NCKUe— =
npoTepo3oic po £ l HO30MCKKE

I: Kue | panHenpore-
l PO30ACKHKe

KaonuHel nepeuyHbie - - it
- BOKCUTbI OCTATOUHBIE = - +
Bypebie xeneanakn — +? +
CHnuKaTHbIe PYAbI HUKe- +7? + +
nA u KobBansTa
Pocceinu ycToluuBbIX K +: + 4
BLIBETPUBEHUIO MuHEpa-
nos (MnsMeHUT, pyTun,
UMPKOH w1 Ap.)
Bepmuxynur +? + +
MoHTMOPUNNOHUTOBLIE +? & +
U HOHTPOHUTOBGIE MnHbI
Kpackoseie pyasl (oxpei) - +? +
MpadmTosbie pyab! +? + +
FopHeIA xpycTans - + +

KOp BbIBETPUBAHWA — pPErvOHanbHOE PacNpOCTPaHeHWe W 30HanbHOe CTpoeHwe
npotuna. Mo ocoGeHHOCTAM cocTaBa MeTaMopth3oBaHHbIX KOp B KpuBOpOXKbE
M B APYrMX paioHaxX ycTaHOBNEHO, YTO B PaHHenpoTepo3OMCKY 3MOXy rMWUHO-
3eM W Kene3o obnaganu Bonblieid MUrpauMOHHOA CNOCOBHOCTLIO MO CPaBHEHUID
C KpemHesemMOomM. 370 0BYyCnoBAMBANC MHTEHCMBHEIM BLIHOC M3 3NBUA NePBbIX
OBYX WM OCT2TO4MHOE Hakonnewme KpemHezema. CocTae rUMHWCTBIX MUHepanos
B APeBHEMLIMX Kopax TOYHO He YCTaHOBNeH, OfHaKo ecTb OCHOBaHWA npeg-
nonaraTtb, 4TO cpeguM Hux npeobnagank CMeKTUTbl, a KaoNWHU3auWA B 3NOBAU
6s1na pasBuTa o4eHb cnabo.

MpoayKTe! BEIBETPUBAHWA BTOPOro 3Tana Ha Y KpauHcKom wuTe, B benopyc-
cMM U B ApYTMX paioHax nnathopMbl He MeTaMOpPMM30BaMbl U XapaKTEPU3YIOT-
CA WHPOKUM pa3BuTHeM B MX COCTaBe MOHTMOPWITOHUTA M CMELLaHHOCTOMHbIX
obpa3zoBaHuin. KaonuHWTOBaR 30Ha BO BCEX W3BECTHLIX pa3pe3ax Pa3sBuTa OuYeHb
cnabo, NpUYemM B KaONMHWTaX TaKIXKE NPUCYTCTBYET NPUMECh CMeLUaHHOCNOMHbIX
obpa3oBaHuii. OcoBEHHOCTM 3TUX KOP NO3BONAKT CYUTATb, MTO B pudeirckoe
v Gonee No3aHee BPEMA MHTEHCWBHBIA BbIHOC MMWHO3EMa U XKefesa 3a Npegens
INOBUA yIKe He npoucxogun. MurpaunoHHarR cnocoBHOCTs KpemMHesema yaenu-
Yunacb, OAHAKO Bbina €eule He oO4eHb BbICOKDﬁ, 4YTO co3pnaBano NpPeAnocCbinKuy
anA o6pa3oBaHuA B Kopax HanbBonee BeICOKOKPEMHUCTEIX MAWHUCTBIX MUHEpa-
noe {cmextutoB). OBpasoBaHue KaGNUHUTA faxe NPU BLIBETPUBAHWUU KUCNbIX
nopopa, NPOUCXOAWNO Yepes NPOMEXYTOYHYIO0 CTaanio C NepBoHa4anbHbiM 06paso-
BaHWeM MOHTMOPWANOHWTAE.

Kopbl BbIBETPUBAHWUA TpeTbero. 3Tana Ha BceA TeppuTOpuM nnatthopMsl
WUMEHST OSLUMEJ YepTbl. OHM XapaKTePU3YHTCA MHTEHCMBHbIM BeIHOCOM KpemMHe—
KWCNOThI paznaraBliMXCA anoMOCKMNMKATOB, NPAMbIM 3aMeuleHueM nonesbix
WMaToE KaohuHWTOM, 06pa3oBaHMEM MOLLHbLIX 30H MEPBUYHLIX KaONMHOB Ha
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KWUCNbIX NOpoaax M 30HbI CBOBOAHbLIX OKUCNOB Ha 6GecKBapueBbiX NMOPOAax CO
CKONMEeHUAMU MUHepanoB cBo6OAHOro rnuHo3ema U o6pa3oBaHUeM OCTaTOUYHbIX
MecTopoxaeHud BGokcuToB, Bypbix MEne3HAKOB M APYrux NONesHbiXx UCKoNae-
MbiX. MoHTMOpuUnnoHuTOBLIE NpodMNKM B KOpax NOCNeaHero 3tana BO3HUKAKWT
TONLKO NpU BbIBETPUBAHWW MNOPOA OCHOBHOIO M YNbTPAaOCHOBHOrO COCTaBa,
npv4eM B COCTaBe CMeKTUTOB npeo6nagardT >KenesucTble PasHOBUAHOCTH.

JBONKUMA NPOUECCOB BbIBETPUBAHMA HalNa OTPaXKEHWE He TONbKO B U3Me-
HEHUW MWUTpaLUMK 3NeMEHTOB W XapaKTepa rMnepreHHbIX NpespaLieHuni rnaBHbIx
nopogoobpa3syowmx muHepanoe. OHa NPOABNRETCA TaKKe B U3MEHEHWMU Pa3Ho-
o€Epa3vA ¥ BUAOBOro COCTAaBa 3NOBUANbHLIX NoMe3HbiX UcKonaemslx (Tabn, 2).
B KoOpax BbIBETPUBAHMA PaHHENpPOTEPO30MCKOro M Mo3AHenpoTepo30MCKOro—
paHHenaneo3oWCKOro 3TanoB B CBA3W C OTFPaHU4eHHLIM WX pacnpocTpaHeHWem
KpynHble CKOMMeHWA NOMe3HbIX WCKOMaeMbiX elle He ycTaHoBneHsl. Mcxoas
13 06wKnx coobpameHnn, MOXHO Npeanonaratb, YTO B HUX MOFNWM HaKanNNMBaTb-
CA YCTOM4YUBbIE K BbIBETPUBAHUIO aKLECCOPHbIE MUHEpansl, a TakXe MECTOpPOX-
ABHUA MOHTMOPUNNOHWUTOBLIX [NWH, BEPMUKYNUTa W, BO3MOXHO, APYrHe.
B CBA3W C WMHTEHCMBHOW MUrpauMed rnNWHO3emMa W >Kene3a 3a npeaensl Kopsl
B pPaHHENPOTEPO30MCKOM 3NKOBUM He MOINM BO3HUKATb OCTAaTOYHbLIE MECTOPOX-
AeHMA BokcuToB U Bypbix wene3HAKoB. O4eHb Mana BEpPOATHOCTb UX 06pasoBa-
HUA U B KOpax BbiBETPUBAHWA BTOPOro 3aTana (pudchei, BeHA, paHHWA Naneo3on) .
Nuwe Ha TpeTbem 3Tane 3BoNOUMKM B nocnedpaHcKkux (BepxHWM AeBOH) Kopax
NOABUNAacb BO3MOMXHOCTb OCTAaTOMHOrO HEaKOMMNEHWA COEAMHEHWUH anKMUHUA,
yKenesza u MHOTUX APYrMX BUMAOB None3HbIX UCKonaemslx (cm. Tabn. 2).

C kopamu BeiBeTpuBaHWA Pycckow nnathopmel cBA3aHbl MHOMQYUCNEHHbIE
MECTOPOXKAEHWA  MNONe3HbIX WCKOoNaeMbliX. TOMbKO HAa YKpPauHCKOM wWwuTe
n3gecTtHo 6Gonee 1000 mecTopoXKaeHWA W PYAONPOABNEHWIA. TaKKe MHOro-
YucneHHbl oHW Ha BopoHerkcKoW aHTeknuie, banTuickom wuTe U B APYrux
panoHax. [lpu NporHo3HOW oueHKe OBLWUPHBIX TeppuTopuKM nnathopMel Ha
3NKBUaNbHbIE NOMe3Hble WCKOMNJeMble BaXKHO YYMTbLIBaTb 3BOMKOUMIO Npouec-
COB rvnepreHe3a, KOTOPaA He TOMbKO HAaxOAWNa OTPa)<KeHWe B COCTaBe OCTaTOu-
HOTrO 3MOBMA, HO U MPAMO BNWANA Ha COCTaB M PYAOHOCHOCTb COMPAXEHHbIX
C KOPaMK 0Caf04HbIX KOMMNNEKCOB.
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M.M. UTTATOB

OWATHOCTUKA KOHTUHEHTANbLHBLIX NEPEPLIBOB
B PAI‘/'IOHElBOPOHE)KCKOFO KPUCTANNMWYECKOIro MACCHUBA

B HacToAwee spemA B aoxkembpuidickux nopoaax BopoHexckoro kpucran-
NMYECKOro MaccuBa 4eTKO BbIAENAKTCA ABa KpPynHbiX nepepeiBa. Mepebin
(HMXKHMI) NepepbiB NPOCNEXWBaeTCA Ha rpaHWUe BepxHero apxea (Muxai-
NOBCKAA CEPUA) W HWKHEro NPoTepo30A (Kypckam cepwA), BTOpoW — B npe-
Aenax HUXKHEro NPoTepo30A, Ha FPaHnUe KYPCKOW U OCKONbCKON CEpPUIA,

BonswuHcTBO MccnepoBatened aokembpuickux oTnoxenun KMA Beige-
naT ob6a nepepbiBa. OyeHb Y4eTKO WMAEBA O KOHTWMHEHTANbLHbIX MNEpPepbIBax Ha
KMA 6eina chopmynupoBaHa B pabote M.H. BockpeceHckon [1968]. OcobeH-
HO noapo6HO eto Gbin ONWMCaH HWXKHWIA NpeaKypckwi nepepblB AnA Crapooc-
Konbckoro u Muxaitnoeckoro painoHoe KMA. BaxHocTs ee paboT 3akntouvanack
B TOM, YTO ANA AOKa3aTeNbCTBAa KOHTUHEHTANbHOrO NPEAKYPCKOro nepepbiBa
el0 6biNnv BblAeneHbl M XOPOLWO YBA3aHbl TaKWe AWArHOCTUMECKMWE MPWU3HAKM,
KaK KOpbl BbIBETPUBAHWA U UX NEpPeoTNOMXeHHbIe NPOAYKTbI, U3MEHEeHWA B nu-
TONOrMYeckoM cocTaBe nopoa (cmMeHa NONMMUKTOBBIX NOPOA ONUIOMUKTO-
BbIMW — CYLLECTBEHHO KBapueBbiMWU NOPOAaMW) , NPOABNEHUA HA3eMHOro ByN-
KaHnama. Eto 6b1n0 yKaszaHo Ha cylecTBOBaHWE nepej OTNOXEHWAMMW KYPCKOW
Cepvn ANUTENLHOTO KOHTUHEHTaNLHOro Nepuofa U Ha WWPOKOe pasBuTUE Apes-
Hel (anuapxeWckoW) KOpbl BbIBETPUBAHUA.

Mpenockonbckui nepepbiB xXopowo onucadH B paBotax H.A. MNnakceHko
[1966], H.W. Fonuekuua [1975] w M.H. Bockpecenckoin [1968]. B ogHom
13 pabotr H.W. lNonuvekuH ¢ coasTtopamu [1977] nuwer o KpynHOM npeaoc-
KONbCKOM pasmeiBe nopoa rnybuHon ao 400 m, o dopmMupoBaHWM AOOCKONL-
CKOW KOpbl BbIBETPUBAHWA W O CKNaAuaToOCTW, NpeALlecTBylowen 0b6pasoBaHuo
OCKONLCKUX OTNIOMEHWUIA,

OpHako cywecTeyeT agpyran Touka 3peHua Ha KMA [[ycenshukos, 1972;
Katko B.H. — ycTHoe cooblieHue], cornacHo KOTOPOW KOHTUHEHTaNbHbIE Me-
pepkiBbl B OTNOXXEHUAX AOKEMOPMA OTCYTCTBYHT W MOPOALI MWXaWNOBCKOW,
KYPCKOW M OCKONbLCKOW cepuin 0Bpa3yoT HENpepbIBHLIW pa3pes.

Mo mHenuto B.H. MycenbHukosa [1972], B paHHe- 1 cpeaHenpoTePO3OHACKYIO
anoxu Ha Tepputopun KMA He npoucxoamno o6pa3oBaHWA KOp BbIBETPUBa-
HWA WM NOBEPXHOCTHEN BblpaBHWBaHWA. EauMHuuHbIe Haxoaku Ha KMA papecea-
HUCTbIX 06pa30BaHWiA HEAOCTATO4HLI ANA CYXAeHWA 0 POPMUPOBAHWUWN KOpP Bbl-
BETpMBaHWA B AoKembpuun. HaBnropaemoe xe B paroHe oborauieHve Nnopoa rnm-
Ho3zemom, no B.H. MycensHWKOBY, CBA3aHO C yMaponbHOW AEATENBHOCTLIO
achcy3MBOB, KOTOpblE OH BbIAENAET NO BCEMY NPOTEPO30WCKOMY paspesy.
XenesncTole KBapuwWTbli, NO €ro MHEHWH, WMENT BYNKAHOMEHHOE NPOMUCXOXK-
LeHue.

Haww vccnepoBaHuA BoOpOHEXXCKOro KPUCTannMyecKoro MaccuBa NoaTBep-
3T U YTOYHAKT MHEHUWE O HanuYuu ABYX nepepsiBoB B fokembpun KMA. Cob-
paHHble matepuvansl no KMA nokasbiBalOT, YTO KOHTWHEHTaNbHbIE NEpPepbiBbl B
AOKeMBpUK BbIAENAKTCA MO CYMME reoNorMyeckx NPU3HaKos, BKNKOYaA pasHo-
o6pa3Hbie TUMblI NOPOA KOHTUHEHTanLHOro reHesuca. Hanbonee nocTOBEPHLIMU
06pa3oBaHUAMKM NPW BbIAENEHUU KOHTUHEHTaNbHLIX NEPEPbIBOB ABNAIOTCA KOPb!
BbIBETPMBAHWA 1 B COYETAHUM C HUMW—BbICOKOr NMHO3EMUCTbIE Nopoasl.. Cyulect-
BEHHLIM MPU3HAKOM KOHTUHEHTanbHbIX NEepepbLIBOB ABNAETCA pPe3KaA CMeHa
NUTONOTUYECKUX Pa3HOCTen (3aneraHve ONUIOMWKTOBLIX NOPOA CTONNEHCKOW
CBUTBI Ha pPa3NUuHbIX NOPOAAX MWXAWNOBCKOW CepvM), a Take NpoABNeHuUe
KWUCNOro Ha3seMHOro BynkaHnama (kBapuesble noptwvpsel) . BasansHble KoOHrno-
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MEpaTbl pa3BuTbl B PalOHE OrpPaHUUYEHHO W He ABNAKOTCA ONPeAenAWUM (aK-
TOPOM NPU BbIAENEHWU KOHTHHEHTANbHbIX NEPEPLIBOB.

PaccMoTpum 3T npusHaku B8 oTaensHocTU. CyuiecTBOBaHWE KOP BbIBETPH-
8aHWA ANA NPeAKYPCKOTro MNepepbiBa MOXHO CYWMTaTk BNONHE AO0KAa3aHHbIM,
Momumo M.H. Bockpecenckon u H.W. Monuskuua, ux AOBONBHO NOAPOBHO
onucanu b.M. Merpos u H.[l. KoHoHoe [1977] Ha rpaHWTOMAAX WU OCHOBHbLIX
nopoaax. o paHHbIM 3TWX aBTOPOB, KOPbl BLIBETPUBAHWA BCTPEYAOTCA BO
BCeX CTPyKTypHbix 30Hax KMA. Cocrtae ux 3aBucut OT cocTaBa cyb6cTparta.
Ha rHeiicax 4 rpaHuTOMAax — 3TO KBApU-CEPUUMTOBLIE CrlaHubl, HA MenaHo-
KPAaToBbIX Pa3sHOCTAX MNOPOA—KBapU-XNOPUTOBLIE CnaHubl, Ha opToamdmbonum-
Tax KOpa WMEeeT BbICOKOTNMUHO3EMUCTLIA COCTaB U CNOXHOE 30HankHOE CTpoe-
HuWe. Ha pAae y4acTKOB BBEpPX NO pa3pe3y KOpbl YBENWYMBAETCA COAEPXKaHWE
rAWHO3eMa, TWUTaHa, kanua, docthopa, yBeNMYMBaOTCA U NOTepU Npu NpoKanu-
BaHWW, B PAJE Pa3pe30B YBENWYMBAETCA cofepykaHue ene3a. B atom e Han-
paBNEHWN CHUXAEeTCA COJepXaHWE KpeMHe3ema, O6Lero jkenesa, mapraHua,
HaTPWA, KanbUWA, MarHWA.

llupokoe pacnpocTpaHeHue NepeoTNOXeHHbiX NPOAYKTOB KOp BbIBETPH-
BaHuA Ha Tepputopun KMA u npucyTCcTBYE B HUX TaKuUX MWHEPANOB, KaK rpa-
HaT, CTaBpoONUT U ApYyruve, roBOpPUT O KOHTUHEHTanbLHOM MNpouecce BbiBETpUBA-
HUA Ha rpaHuue apxeA W NPOTEPO30A, CBA3AaHHOM C pPa3BUTUEM B 3TO BpeMA
ANUTENBHOrO KOHTUHEHTANbHOTO NepepLIBa.

Hawm paHHbie Takke NOATBepPXKAAOT WWPOKOE pPasBWMTWE KOP BbIBETDWBA-
HWA B WHTEpBane BPEMEHW apXel—paHHWA NpoTepo20i. M3yyeHHble HamMu Ko-
pbl BbIBETPUBAHMA MO rpaHMTOMAAM CanTbikoBCcKOro so3pacta (Ar,) Benro-
poAcKoro paioHa (ckB. 2491) umeroT TUNUYHBIM ApPecBAHUCTLIA 06nuk. B pas-
pe3e cnabo W3MeHeHHbIE rpaHUTOMObl MEPEXOART B WHTEHCMBHO CEPUUMTU3W-
pPOBaHHbIE TrpaHWTbI, KOTOpPbIE PEe3KO CMEHAKTCA aApecBAHWKamu. [MocnegHue
HanoOMWHaKT NecYaHWUCTbIe PasHOCTU. B HUX uemMeHTUpyHOLlee BewecTBO npea-
CTaBNeHO MEeNKOYelyhyaTbiM CEPULMTOM, B KOTOPOM '‘NNasawT’’ uabefeHHble
LEMEHTOM HenpasunbHOK OpMbI 3epHa kBapua. MiHoraa Ha OTAeNbHbIX yyacT-
Kax uc4esaeT KBapl MMM ero CTaHQBMUTCA mano. B aTom cnywae nopopa npea-
craenAer cobod cepuuMTOBLIM cnaHey. Ho 3aTtem, ssbilie No pa3pesdy, KOMu-
4eCcTBO KBapua BO3pacTaeT ¥ NOPOAA NPWHWMAET 4PECBAHWCTLIA BUA.

Ham npeacTtasnAeTcA, 4TO, CyAR NO MMEKOWIMMCA MaTepvanam, a TaKxe
no Hawwm HabnwaeHWAM, ApPecBAHWCTAR (hopMa KOpbl BbiBeTpuBaHuA Ha KMA
ABNAETCA npeobnaparowen. B 3Tux ycnoBMAX BPARA N MOXHO AONYCTUTbL B KO-
pax BbIBETPMBAHWA CYLIECTBOBAaHWE BEPXHEW TNIMHO3EM-KENe3ncTon 30HbI,
TaK KaK B MepeoTNOXEHHbIX NPOAYKTax NPOWEHT COAePXaHUA BbICOKOrNUHO-
3EMWUCTbIX MUHEPaANoB (KOPYHA U AP.) HUYTOXHO Man.

Cpeav KOp BbIBETPMBAHWA, Pa3BUTLIX Ha rpaHuTOMaax (TouHee BHYTpPW mac-
CWBa rpaHUTOMAOB), BCTPeYeHbl WHTepecHbie 0Bpa3oBaHWA, BHELHE HanoMM-
HalwWe KOpbl BbiBeTpUBaHWA. Paspe3 no cke. 5957 Bbin NoKasaH 3IKCKypcvu
CemuHapa no mertamopdoreHHomy pypoobpasosaHmw B Hosom Ockone B
1980 r. B KauecTBe TMNUYHOro paspe3a kop BeiBeTpusaHuA. MMpu aetansHom
W3Y4YEHWM 3TO OKA33NUChL 30HbI MOCNEMArMaTUYecKOro W3MeHeHWA rpaHuTO-
MAOB TWNa rpewseHoB. Bcero no pazpeay OTMeyaeTCA HECKONbKO TakKWX 30H.
Caman MOLHAA, KOTOPYH W NOKAa3biBanM Kak KOPbl BbIBETPUBAHWA, AOCTU-
raet 10 m. 3TO pbixNaA, XXUPHaA Ha OLYNbL KBapU-MyCKOBUTOBaA macca. Mycko-
BUT NPEACTaBNeH KPYNHbIMMK Yelwyi4yaTeiMu 3epHamu. [ paHMTOMAL BO3Ne TaKux
30H NPOHM3aHbl NErMaTUTOBLIMU XKWUNAMK; B HUX LUMPOKO BCTPEYAOTCA MHDBEK-
UMK MACO-KPAcHOro KanuWeBOro NONeBOro WMata u KpynHbie BblAENeHWA mac-
CUBHOIO »WPHOTo KBapua. MUNKW KPpynHOYEWYH4aToro KBapu-MyCcKOBUTO-
BOTO arperata HEOAHOKPATHO BbINONHAKT BepPTUKaNbHble TPewWHLl B KepHe.
Bce 3TW paHHblE C AOCTAaTOYHOW NONHOTOW CBMAETENLCTBYOT O TOM, YTO Noaob-
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Hble MOPOAbLI, HANOMWHAKWME KOPLI BbIBETPUBAHUA, ABNAKTCA NOCNEMarmaTu-
YECKMMM METACOMATHYECKMMM 0BPaznBAHUAMU B rpaHUTOMAAX.

CneaywuiMM Npu3HakoM, (UKCUPYOWMWM KOHTUHEHTaNbHbIE MepepbiBbl,
ABNAETCA CMEHa NONUMMKTOBbIX NOPOA ONUTOMUKTOBLIMKA. 3TOT haxT obuwe-
m3gecTeH. OCHOBHbIE NOPOAbLI MUXAWNOBCKOW CEPUM BBEPX NO paspely 4eTKo
N0 KOHTAKTY CMEHRIOTCA TPaHCrPecCUBHOW cepuelt KBapueBeiX MeTanecua-
HUKOB CTOWMNEHCKOW CBWMThbI. 34eCb TONBLKO CneayeT 3ameTuTh, YTO HEKOTOpble
aBTOpPkI CKNOHHbLI NepecueHWBaTb poONt KOHrNoOmepaTtoB B (a3ansHOW 4acTu
paspe3a. HabniopeHuA nokasanu, 4To 6a3ancHbie FOPWU3OHTLI CTOMNEHCKOM
CBUTLI CNOXEeHbl Pa3NUYHbIMK KNACTOTEHHBIMK NOPOAaMM, HO rNaBHbIM 06pa-
30M CMWBHLIMW  MaccMBHbIMK MeTanecyaHnkamu, KoHrnomepatel B 6asansHown
4acTW BCTPEYalOTCA PEAKO; C TAKOW e CTEeMNeHbr BEPOATHOCTH OHU BbIBAKOT W
mexdopmaunoHHsiMiu, B KBapueBbix necHaHUKax CTOWNEHCKOW CBWTbl BCTpe-
YAOTCA MHOrOYMCNEHHbLIE CNOM W NPOCNOMKK KBapU-CEPUUMTOBLIX CNAaHUEB,
CBMAETeNbCTBYHWNWX 06 WHTEHCMBHOM NPOUECCE NEpeoTNOXEHWA KOpP BbiBET-
pUBaHWA.

HakoHeu, ou4eHb BaXKHLIM NPU3HAKOM KOHTUHEHTaNLHOrO  NepepbiBa Mbl
CYMTaeM MORBNEHWE B pa3pese TaKMX BYNKaHOTeHHbIX 06pa3oBaHWiA, Kak Tena
kBapu-noppupoe. OHW npeactagnAloT co60M MOLWHbIE ropu3oHTLl (Ao 30 m)
TeMHBIX NOPOA C XapakTepHbIM ronyboeareIM KBapuem OT MeNKOW A0 CpeaHen
pasmepHocTu. Mo gaHHeim H.WU. MonvBKWHA, UX NOACTUNAET rOPU3OHT KBapu-
MYCKOBWTOBbIX CNaHUEB, BEPXHWE )KE 4acTW KBapu-nopdupoBbIX TEN Noasepr-
nuce ApeBHemMy BblBeTpuBaHWo. BHenpeHue KBapu-nopbupos, BUAMMO, NPOUCXO-
AWNO B KOHTMHEHTaNbHbIX YCNOBWAX, U UX (hOpMMpOBaHWe cneayeT CBA3bIBaTh
C pa3BUTWMEM KOHTWHEHTaNbHLIX NEPEPLIBOB, @ HE C FEOCMHKNWHANBHBIMK YCNO-
BUAMUW CNUMUT-KepaTOMpoBLIX (OpPMauni, Kak NpeanonaraloT HEKOTOpPLIe aB-
Tope! [3aiues, 19667 .

Takum 06pa3zom, BCA CyMMa NPU3HAKOB C AOCTaTOYHON CTENEHLIO XapaKTepu-
3yeT KPYMNHbIA KOHTUHEHTANbHLIA NEPEPLIB Ha rpaHuue apxeR W paHHero npoTe-
pozon. CornacHo nocneaHUM TeKTOHWM4YECKUM nocTpoeHuAm [Metpos, 1975] o,
BMAVMO, umen Bonbwoe CTPYKTYpPHOE 3Ha4YeHWe, pasfenAn pPasHble TEKTOHW-
YECKMWE 3Tanbl reoNOrMYeCKOW WCTOPMM PErvoHa: MeOCHHKNUHANbLHbLIE B apXen-
ckoe BpemA (MUXaWNOBCKaA cepuA) U pudToreHHsle (npotonnaThopmeHHbie)
B paHHeM NpoTepo30e.

Bropoi nepepbiB Ha rpaHuue KYPCKOW U OCKONbCKOW Cepui MMeeT OrpaHu-
YeHHOE pacnpocTpaHeHue. VI3BecTeH OH MO 3aneraHwyio NOPOA OCKONbCKOW CEpUM
Ha pasmMbITOW NOBEPXHOCTW OTNOXEHWW KYPCKOW cepuu, NO Hanuumio BGpekyn-
POBaHHLIX NOPOA B OCHOBaHMW OCKONLCKOW CEPUM, NO OBNOMOYHLIM OKMUCNEH-
HbIM MWHepanam (remaTtuT) — CBWAETENAM NPOUECCOB BbIBETPUBAHWMA B 3TO
BPeMA, MuUHepanam rnuHosema (XNOpUTOWA) B OTNOMKEHWAX OCKONLKOW CEpPUM.
Kop BbiBETpUBaHMA B pa3pe3e, COOTBETCTBYHOLLEM 3TOMY WHTEPBany BPEMEHW,
He o6Hapy»eHo. He Banpar Ha GonblLOe KONUYECTBO NYBNMKALUWUA, NOCBALLEHHbIX
3TOMY MepepkIBY, OCTaeTCA MHOMO HEeACHbIX Bonpocoe. Cnaboe uayyeHue 3Toro
nepepeiBa KPOETCA B HEAOCTAaTOYHOW M3YYEHHOCTH CTpaTUrpadun BepxXHen YacTu
KYPCKOW CepuW, a TakyKe M coBCTBEHHO OCKONbCKOW cepuu. B cBA3W ¢ npepo-
CKONbCKWM NEPEPLIBOM BCTaeT BONPOC O CONOCTaBNeHWn KypbakUHCKOW, TUM-
CKOW W Benropoackoi ceuT. Hanpumep, MOXXHO NW napannenu3oBaTte KypbakuH-
CKYH WM TUMCKYHK CBWTbI Mexay cobon? Obe cBuTbl pe3ko OTAMNATCA W NO
cOCTaBy NOpPoOA, W NO COCTaBY BYNKaHOreHHeblX O6pa3oBaHWi, OCHOBHBLIX B
TUMCKOW CBUTE, KUCNbIX B KypBakWHCKOW., Bo3Mo)kHO, cywecTByOT ABa pa3Ho-
BO3pacTHbIX NepepbiBa, MoKa 3a HEMMEHWEM [AaHHBIX MOXHO BbIAENUTE TOMb-
KO OAWH KOHTWMHEHTaNbHLIA NepepbiB, KOTOPbLIA NPOCneXxuBaeTcA Ha 6onblwen
yactu Tepputopun KMA, HO KOTOpbIA NO cBOEMY MacliTaby U BEPOATHOW ANWM-
TENLHOCTU HE WMEN TaKOro 3HavyeHWA, Kaxk nepebid (HwwHuA) nepepbiB. OH
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HE UMEN W TAaKOro CTPYKTYPHOrO 3HaYeHWA, Kak NepepbiB Ha rpaHuue apxed
U paHHero NpoTepo3oA.

BoiBopwl. 1. Matepuan no KMA nokasbiBaeT, 4TO KOHTUHEHTaNbHbLIE NEpPepbI-
Bbl B AOKeMBpUK BbIABNARIOTCA NO CyMME reonorvyeckux NPU3HaKoB, BKNKOYaA
pa3Hoo6pa3Hble TUNbI KOHTUHEHTanbHbiX nopoA. HawbBonee pOCTOBEPHBIMM
nopoAamMu Npu BbiAeNeHWN KOHTUHEHTaNbHbIX MNEPepPbLIBOB CNeAyeT CcuuTaTh
KOpbl BbIBETPMBAHWUA W B COYETAHWW C HAMWM — BbICOKOMNMHO3eMMUCTbIE O6pa-
30BaHUA, BazanbHbie KOHrNOMEpPaThl Pa3BUTbl B PaWOHE OrPaHUYeHHO U He AB-
NAKTCA OnpeaenArWMM aKTOPOM NPW BbIGENEHWM KOHTUHEHTaNbHbLIX nepe-
peiBoB. Bonee xapakvepHa pe3kaA cMeHa NOpoA NONMWMMUKTOBOro cOCTaBa
ONUIrOMUKTOBLIMKU NopoaamMu (KBapuesbiMWM necyaHWKamu) . BaxHbin daxkTop
B ONpefeneHV KOHTUHEHTanNbHbiX NEPEPbIBOB — NOABNEHWE B AOKeMbBpuwn
KMA HaszemHOro synkaHmMama (KBapueBble nopgupsi) .

2. YeTko BblAENAEMbIE KOHTUHEHTanbHbIe NepepsbiBbl Ha KMA nmetoT pasHeii
XapakTtep. HWXXHWIA nepepsiB Ha rpaHUUE apXem M HUXHEro NpoTepo3oR (npea-
KYPCKWIA) WMMeeT CTPYKTypHOoe 3HayeHne, OH OTAeNAET HUKHWIA CTPYKTYPHBIA
reOCMHKAMHaNbLHbIA 3Tan OT BepxHero npotonnatdopmeHHoro (puditosoro).
Takoi nepepbiB MOXHO Ha3BaTb CTPYKTYPHLIM nepepbiBom. BepxHuid nepepsis
(npeaockonsCknii) WMeeT orpaHuuyeHHoe passuTue. OH xapakTepu3yeT 30Hbl
pasmbiBa W cnaboe pa3BuTUEe NPOUECCOB  BbIBETPMBaHWA. Takue nepepbiBbl
MMEIOT MECTHOE 3HA4YeHUe: UX CNeAyeT OTHOCUTL K MeX(HOPMaLNOHHbIM,

NATEPATYPA

Bockpecenckan M.H. [\peBHue NOBEPXHOCTM WM KOPbl BLIBETPMBAHWA B AO0KEMOPUACKMX
nopoaax KypCcKOW MarHuTHoW aHomanwn, — Cos. reonorun, 1968, N° 9, ¢, 14-32,

lonusxkun H.M. O poxkembpuitckux kopax seiBeTpuBaHuAa KMA, — B kH.: [lokemBpui-
CKWe KOpbl BolBeTpuBanuA, M.: BUMC, 1975, ¢. 134—139.

Fonuskun H.WA., lWrepnosa f1.M., Qynad E.A. w Ap. CTpaturpadva NpOTEPO3OACKUX 3d-
thyamBHO-OCan04HLIX O06pasosaHuin Benropoackoro paitoHa KMA. — B kH.: Bonpocel
reonorMu v MeTannoreHvu .IJ.OKEMEWH BODOHE)KCKOFD KpUcTannn4yecKoro maccusa,
Bopowxex: Wan-so BopoHex. yH-1a, 1977, c. 3-9.

lycensruxoe B.H. TeHeTuueckme npobnemel wene3opyaHsix dopmaunin KMA. M.: Hayka,
1972, 228 c.

3adyes H).C. Muxannosckana cepuA BenropoAacKoro wenesopyaHoro paioHa U HEKOTOpPbLIE
80Npock! cTpaturpadvin aokemMbpuA BOpoHEMCKOW aHTeknuibl, — B kH.: Tp. 3-ro Co-
BewaHnA no npobneme W3yueHWA BopoHexckon aHTeknu3bl. BopoHex: W3aa-eo Bopo-
Hex. yH-Ta, 1966, c. 21 -28.

flerpos 5.M. TeKTOHMYECKOE NONOXKEHWE AOKEMBPUACKWX KOp BbiBETPMBAHWA BopoHex-
CKOM0 KpUCTannM4eckoro maccmsa, — B kH.: [lokemBpuiCcKue KOpbl BbIBETPUBAHUA, —
M.: BUMC, 1975, c. 127—-133.

Merpos B.M., KoHoroe H.[. MetamophuzosaHHsle AOKYPCKME KOPLI BbIBETPHBAHWA U NPO-
AYKTbl UX NEPEOTNOMEHWA B OCHOBEHWA NPOTEPo30oA Ha TeppuTopun KMA. — B kH.:
INutoreHea B aoxkembBpun n cthaneposoe BopoHemckoW aHTexknu3sel, Bopowew: Waa-so
BopoHex, yH-Ta, 1977, c. 30—43.

fInakcenko H.A. TnasHeidlume 33KOHOMEPHOCTW HKENE3OPYAHOrO OCBAKOHAKONMEHWA 8
noxkembpvu: Ha npumepe Kypckoit marHuTHOM aHomanuu, Bopowex: Man-so BopoHes.
yH-T3, 1966,



YOK 551.71/72 (571/5)

M.N. TPAA3EP

ANATHOCTUKA KOHTUHEHTANBbHLIX 3MOX
M NEPEPLIBOB B JOKEMBPUMN HA NPUMEPE NPOTEPO30A
CWBUPCKOW NNAT®OPMbI U EE OBPAMNEHUA

BblABNEHWE KOHTUHEHTANbHLIX 3NOX M NEepepbiBOB B AOKeMbGpuW npeacras-
NAET 3HauyuTenbHble TPYAHOCTU. [TPUYMHOR 3TOro ABNAKOTCA NPOUECCHI METaMOp-
thuama, cyulecTBeHHO npeobpa3ylowmne WCXOAHbIE MOPOAbI, 4acTO HACTONLKO,
YTO MaTepuHCKaA NopoAa MeHAEeT CBOW MWHEpanbHbIA COCTaB U NEPBUYHbIE
CTPYKTYPHb'e M TEKCTYPHbIE NPU3HAKKW, XapakTepusylowmne ycnoBuA ux obpa-
30BaHWA. M3 0Capo4HbIX NOPOA Nyuylwe APYruxX CBOK CTPYKTYpYy W NepBOHa-
yansHbIA OBNUK COXPAHAKT KOHINOMEPaTbl, HO OHWU OAHW HE MOTYT CNYXUTb
6eccnopHbIM  CBUAETENLCTBOM NEPEPLIBOB U WX macwTaboB. V3BecTHbI MHO-
rOMMCNEHHbIE CMyYaW HANWYMA MOLLHbIX KOHIMOMEPATOBLIX TONW, B Henpe-
pbIBHbIX pa3pe3ax (Hanpumep, KOHrNOMEpaToBaA CBWTAa OCHOBAHWA YrieHoc-
HOro kapboHa MuHycuHckoro nporu6a) ¥ KMX MONHOTO OTCYTCTBMA MNW Kpau-
He HEe3Ha4yuTensHOro W CNOPaAWYEcKOro pacnpocTpaHeHWA B OTNOXEHWAX,
OTOENAKLWMXCA OT NOACTUNAWKUX 06pa3oBaHUA KPYNHEWLWWMW NepepbiBamMuy
(aicbenbCKMe, XUBETCKUE U CPeaHEBM3EHCKIWE OTNOXEHUA PyccKkoi nnatdopmsl,
MY KYHCKanA cepuA pudeA AHabapckoro wmra v ap.) .

Hanbonee HagexHbiM NOKasaTenem HanUYMA KOHTWMHEHTANbHOro Mepepsbi-
Ba B OCafilkKOHaKONNEeHWW ABNAKTCA KOPbl BbIBETPUBAHWA, Ha 4TO HEOAHOK-
paTHo ykaseisanu A.B. CupopeHko [CupopeHko, Yanka, 1970; CupopeHko,
1975] w apyrve uccneposatenu. CnpaeefnusBoCcTb [AaHHOrO MONOMXKEHWA He
BbI3biBaeT comHeHWA. OQHaKO KOpbl BbIBETPUBAHUA B HeENepemMeLleHHOM BWuae
coxpaHAlTcA Aanexko He Bcerpa. Kpome toro, B cunbHO mMeTamopdmv3oBad-
HOM BUAE OHW OObIYHO OYeHb TPYAHO AWarHocTUpyroTcA. [Moatomy AnA BelABAE-
HWA KPYMNHbIX NEPEePLIBOB Mbl NpeAnaraeM UCNONbL30BaTk HE TONLKO CaMW KOpPbi
BbIBETPUMBAHWA, HO M HEKOTOpbIE ApYrve 3nemMeHThbl (OpPMaulMKM KoOpsb! BbIBET-
PUBaHWA, U B NEPBYH OYepedb CPaBHUTENbHO NMErKo AMarHOCTUPYEMbIA W WN-
pPOKO pa3suTbii Kak B (aHepo3oe, Tak W B AOKemMb6pWM napareHe3 BbICOKO-
rAMHO3EMUCTLIX W MOHOMWHepansHeiX Oo6nomoyHo-kBapuesbix nopoa. Coe-
MECTHOE HaxOXAeHWe 3TUX NOPOJ CBA33aHO C NEpPeoTNOMEHWEM BbICOKO3PENbIX
KOP XMMWYECKOro BbIBETPUBaHMA. [laHHOEe NONOXeHWe BbITEKAET W3 ONbITa U3y-
YeHWA KOP BbIBETPUBAHWA U BOKCUTOB B (haHePO3OUCKUX OTNOMEHWUAX, @ TAKKE
BbLICOKOMNMUHO3EMUCTLIX NOPOA B aokeMbBpuu [MonoseHok, 1977] .

Kpome nepepsbiBoB, 4acTo GbiBaeT Heo6X0AMMO BbIAENUTL INOXK, B TeueHue
KOTOPbIX Ha 3HaYUMTeNtHOW TeppUTOPUMA FOCNOACTBYIOWMMUK BbiNM KOHTUHEH-
TanbHbIE YCNOBWA BbLIBETPUBAHWA WM ceaAuMeHTauuu. [InA 3TUX uenerW npeana-
raeTcA MCNONb30BaTb TakKXe W KpacHOUBETHble (opmauuu, cpeau KOTOpPbIX
pe3ko npeobnafardT NOPOAbI KOHTMHEHTaNbHOro reHeswca (NponBUaneHble,
annBWanebHble, O3epHble, AenbToBbie). Becbma OrpaHuW4eHHO KpacHOUBETbI
06pa3yoTCA U Ha NPUBPEeXHbLIX paBHUHAaX, W3ONWPOBAHHLIX NaryHax, a TaKxke
B8 npubpexxHom Menkosogbe [AHatoneesa, 1978]. KpacHouseTHble nopoas! B
DOKEMBpPUM W3BECTHblI TONMbKO HAaYMHaA ¢ NpoOTepO30A, MPEUMYLECTBEHHO B
pudee n BeHae. ITO NO3AHENPOTEPO3OMCKUE aKUTKAHCKAA cepuA Patomckoro
u Cesepo-BailkanbCKOro Haropvit, KOHKYNWHCKaA cBUTa ANAaHCKOro wWuTa,
MYKYHCKaA cepuA AHabapcKoro wwuTta, rybuHckana cevTa Mrapckoro pavoHa,
Kaparacckam W ocenoyHana cepuu [lpucasHbA, peaKONecHaA WU HWXHAA 4acTb
OCTPOBHOW CBUTLI BeHAa EHWCEMCKOro KpAXa M n3nyynmHckan cepuA  Mrapcko-
ro panoHa [Canon, 1973; Awnatonsesa, 1978].
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TepMuH ""BbICOKOrNMHO3EMUCTLIE NMOPOAbL!" PAa3NUuHbLIMII WCCNEAOBATENAMM
NoHWMaeTCA Mo-pazHomy. ABTOp npwhumaeT onpeaeneHne B.K. Tonoeerka
[1977], KoTOopbii cpeaw BbICOKOTNIMHOZEMUCTLIX OTNOMEHWA  BbIAENWN TP
CBA3aHHbIE Mexay coboirl rpynnsl. B nepByw rpynny BOwWwNW 0CagoyHO-MeTa-
MopryecKne Nopoabl AOKeMBpWA, cogepxallne He meHee 25% rnuHosema npu
Manom WNW HedHavyuTensHOM (0BbiyHo He Bonee 3—5%) KonuuyecTBe wWeno-
yel W WENOYHbIX 3eMens U KpeMHuesom moayne, 6auskom kK 0,5 unu npeesi-
warowem 3Ty BenuuuHy. [10 XuMWyeckoMy coctagy BbICOKOMNMUHO3EMUCTbIE
meTamMopdMyecKWe Nopofb! 3TOW TPYNabl {Npw CpaBHeEHUW C HeEMeTamopdu3o-
BaHHBIMW 0Caf0YHbIMKW 06pa3oBaHMAMM) COOTBETCTBYIOT KAEONMHWTOBLIM rA-
HamM, B TOM YUCNE U C HE3HAYUTENbHOW NPUMECHID APYrvMX rMUHUCTBIX MUHepa-
noB, a TakXe nopoaamM,  CoAepawum cBoBoAHbIe rMAPOOKWCALI TAN-
HO3eMa W )Kenesa, B TOM 44CNe naTepuTam U BokcUTam.

Bropas rpynna BbICOKOMNMHO3EMWCTbIX OTNOXEHWHA OTnu4aeTcA bGonee
HU3KUM COAEPIKAHWEM rNMHO3EMa W HEMHOTO BONLLIWM KONWYECTBOM LLENO-
Yel M WenoYHbIx 3emens (5—6,5%) . Tpeten rpynna xapakTepusyeTcA BonbWUM
KOMWYECTBOM TNIMHO3EMa W NOBbLIWEHHbIM COAEPMKAHWMEM LLENOYEA W LENOYHbIX
semens (80 10%). McxoaHble rNUHUCTbIE OTNOXEHUA BTOPOW W TPETbER rpynn
UMenu CMELLAHHBIA KaoNUHWUT-TUAPOCNIOAUCTLINA COCTAB, BO3MOXHO, C MPUMECHHD
MOHTMOpPUNNOHKUTa. HawBonee npeacTaBuUTENbHLIMU ANA UENe AUarHoCTUKM
nepepsiBOB ABMNAKTCA BbICOKOMNWHO3EMUCTbIE MOPOALI NEPBOW rPyNMkl.

XapakTepHbIM MPUMEPOM BBICOKOrNMHO3EMUCTLIX MNOpPOA B MO3AHEM [O0-
kembpun BoctouHoin Cubupw ABNAETCA NYpPnonbCKaA CBUTA TENTOPTUHCKON
CepUM HWXHEro puden, WWPOKO pacnpocTpaHeHHaA B lMatomckom u Cesepo-
BalkansCcKOM HaropbAx. 3Ta CBMTa CNOMXEHAa rNasHbiM 06pa3omM MOHOMMUHe-
DanbHLIMU KBapuessiMyM 0BNOMOYHBIMY NOPOAAMKM U BbICOKOTMMUHO3EMWUCTLIMAU
CNaHUaMu C coaepkaHuem rauHosema B cpeaHem 32,6 Bec. % W OKMCNOB xene-
3a B OTAeNbHbIX yuyacTkax — Ao 40—60% [lonoseHok, 1977].

BbICOKOrNMHO3eMMWCTLIE NOPOAbLI Pa3BUTbl Ha TOM >ke CTPaTUrpatuyecKom
YPOBHE W B APYrux panoHax Bbaikansckoi n BocTouHo-CapHCKOW CKNag4ateix
o6nacten. 3To aHaiickaa cBWuTa 3anagHoro lNpubaikansA W OKYHbCKaA CBUTA
Cesepo-balkanbCKOro HaropsA, KOpHUNoBckaA cBuTa Xamap-[abaHa v Gonb-
wepeynHckan cBuTa MpucaAnbA. [MypnonscKan cBUTa 1 ee BO3PACTHbIE aHanorn
He TONLKO 3aHMMalT OMHAKOBOE CTpaTurpachMyecKkoe NONoXeHWe, HO 1 COCTaB-
NAT  TaKXKe reHeTMYECKWM EAMHBLIM KOMNNEKC — GOPMEUMI0 NEePeoTNOXKEHHON
KOpbl BbIBETPpUMBaHWA, 06A3aHHYW cBouMM o6pazoBaHuMeM KpynHOMY npea-
pudheiickomy nepepeisy [Canon, 1973; MonoseHok, 1977].

K Hu3aM pudeA Takxe OTHOCATCA KPacHOUBETHbIe FOHAMCKaRA CBUTa AnaaH-
CKOro U MyKyHCKaR cepuA AHabapckoro wuToB. llocneaHAR B HUWXHEA 4acTu
CnoeHa rnasHbIM 06pa3oM MOHOMWHEpanbHbIMYM KBapUeBbIMU MecyaHuKamu
W 3aneraeT Ha NOpPOAax apxeA C Pe3KUM yrnoBbiM W a3MMyTanbHbIM Hecorna-
CMEM, 4acTO C KOpamMu BbIBETPUBAHWA KaONWHWUTOBOro COCTaBa B OCHOBaHWM.
FOHaMCKaA CBUTA Takyke 3aneraet C Pe3KWM YrNOBbIM HECOTNAacKMeMm Ha apxen-
CKWX NMOpOAax ¥ KOopax BblBETPUBaHWA, OQHAKO B ee cocTasBe nNpw obuiem npe-
obnanaHvK KBapua 3ameTHYK pONb WrpaloT W nonessle wnatel. Cneposarens-
HO, Ha wre GopMauMA KOp BbIBETPUBAHWA TEHETUYECKW CBA3aHa C BbICOKO-
rAMHO3EMMUCTBIMKA OTNOXEHUWAMMW, a8 Ha CeBEpe — MnapareHeTUYeCKW C KpacHO-
uBerTamum,

Mpeapudenckuin nepepwiB GbiN OA4HUM W3 CaMbiX KPYMHbIX ANA ONWCbIBaEe-
Mol TeppuTopun. OH OXBAaTMN He TONBKO YXe BnonHe cOpPMWMPOBaBLLYHCA
K 3aToMy BpemeHn Cubupckyto nnartdopmy, HO u barWkansckylo obnacTe, a Tak-
e MHOorve panoHsl CaAHo-TYBUHCKOW CUCTEMSI, GOnbWaR 4acTb KOTOpOW
B Hauane NO34Hero NpoTepO30A pa3BuBanack B pexxwume, 6NMIKOM K nnavgop-
meHHomy [Mycaros, 1976]. MNMo3aHee, 8 TeyeHue Bcero pudieA, NOYTU BO BCEX
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paioHax BocTtouyHon Cubupu B 0CalO4HOM M BYNKaHOTEHHO-OCAA0YHOM MNpO-
Uecce CeAUMEHTAUMN WUMENW MECTO MHOTOYUCNEHHLIE, HO CPABHMTENLHO HENpo-
AOMXUTENbHBIE MepepbiBbl, NpuBoAvBLIME K o6pasoBaHU nopoa, BNU3KUX
BbICOKOTNMMHO3eMUCTbIM. Takue nepepbiBbl UMeNuW MecTo: OAWH — nepea Bpe-
MeHeM o06pasoBaHWA CpeAHepUenCKOW TrONOYCTEHLCKOW CBUTHI 3anafHoro
MpubaitkaneA U ee cTpaturpathmyecKUx aHanoroB — Kaparacckoi cepuu [Mpu-
CafAHbA, NOTrOPHCKAaR CBUTbI EHWUCENCKOro KPR, CTPENbHOrOPCKOW CBMTHI
TypyxaHCKOro pailoHa, Apyron — nepea OTNOXeHUem BepxHepudehckux naxaH-
AWHCKOW cepyvu ANAaHCKOro LWiWTa, BTOPOKAMEHCKOW CBWUTbl TypyXaHCKOro
paioHa, NOTOCKYACKOW CBUTLI EHWMCEACKOro Kprka, ayHaKWTCKOW  CBWTSI
Matomckoro HaropeA. B oTaeneHbIX CNyYaAx B cOCTaBe 3TUX FOPU3OHTOB OT-
MEYEHO NOBbLILWEHHOE COAep)kaHve CBOBOAHOrO rMMHO3eMa, @ B KYMaxWHCKOW
CBUTEe naxaHOMHCKOW cepuu Yuyypo-Malckoro paioHa YCTaHOBNeHb! BbICOKO-
FAVHO3EMUCTLIE MOPOALI, NO COAEPXKAHWIO OCHOBHBIX OKWUCNOB OTBevaloLine
KOHAUUMOHHbIM BokcuTtam (Al,0, — 43-50, Si0, — 8—14, Fe,0; — 15-25%)
[Cknosckuin, Wymos, 1974].

Ha py6exxe puden u BeHAa OTMeYaeTCA HOBbIM KPYMHbIA Nepepbis, 0XBaTUB-
WK NouTH BClo TeppuTopuio Cpeaner Cubupu. IToT NepepsiB B padHbiX MECTax
6bIN CyllecTBEHHO pa3NWyHbIM no o6bemy. B nogaenAwwem 6GOnbLUWHCTBRE
palioHOB B BazanbHbiX TONWAX BeHAA NPUCYTCTBYHKT PasHOW MOLWHOCTWA ropu-
30HTBI MOHOMWHEpanbHbIX KBapueBbiX MNECYAHWKOB (BEPXU WM3NYYMHCKOW M
HW3bl TPaBUMUCKOW CBWUT Mrapkckoro paioHa;, peaKONecHaR, YrNOBCKAaR CBWUTSI
EHuceiicKOro KprXa; HypTedckas CBUTa, HUKHAA W CPEAHAA YacTW MOTCKOW
ceuTbl CaAHo-Balkansckoi cknaguatoi oBnactu v aAp.), a B BOKCOHCKOW cBUTE
BeHAaa BoctoyHo-CaAHCKOW cknap4yaTon o6nact¥  WMMEKTCA MNPOMbILWNEHHbIE
CKONMEHWR KOHAMUMOHHbLIX BOKCUTOB, acCOUMMPYIOWMXCA Kak c KapboHart-
HbIMW MOpPOAaMM, TaK M C MOHOMWHEPAaNbHLIMKA KBapUeBEIMWA NecyaHWKamm
[Xabun, 1972; Cknoeckuia, Wymos, 1974].  3aneku 60KCUTOB OGHapy»KeHbl
Ha TOM e cTpaTurpaduyeckom ypoBHe (B Bepxax OBCAHKOBCKOW CBUTLI) W B
6acceitve p. bupiockl (Kosbipesckoe pyaonpoasnenve). Wupoko pacnpoctpa-
HEHbl B BEHAE KPAaCHOUBETHbIE WM NECTPOUBETHbIE TEPPUreHHble W KapBOHATHO-
TEPPUreHHbIE OTNOKEHUA.

BbicokornMHozemucTble TONWM WWPOKO pacnpoCTpaHeHbl U B HUKHEM
npotepo3oe. K HUM OTHOCATCA xaHrapynsckaa cBuTa Xamap-[a6GaHa, xapru-
TYWCKaA CcBWTa MYyWCKOoi cepuu 3anagHoro [IpubaiikanbA, CypamKUTCKaRA
TONWA rapruHCKOM cepu BUTUMCKOro NNOCKOropbA M, BO3MOXHO, MaHrat-
roneckana cButa BoctoyHoro CaAHa — B HWX COAEPXKATCA NPOCNOW CUINUMAHWUT-
N AUCTEHCOAEPXallMX NOpOoA, a4 BMELLAOLLMe OTNOXEHWA NpeAcTaBneHbl rnas-
HbiM 06pa3om cnaHuamv U KBapuuTamu.

Takum o6paszom, B npotepo3oe BocToyHown CMBMPW BbiAENAETCA LENLIA PAA
CTPaTUrpadryecKux UHTEPBANOR, XapaKTEPU3YIOWMUXCA COHAaXOMAEHUEM BbiCO-
KOrNUHO3eMUCTbIX M MOHOKBapuesbix nopoa. Kak yxXe yKasbiBanocb, TaKowu
napareHe3 mor o6pasoBaTbCA TONLKO B Pe3ynbTaTe KPYNHbIX KOHTUHEHTaNbHbIX
nepepsiBOB Npu BNaronNpuATHbIX TEKTOHWYECKMX (NnaTdopmeHHbId vnKn cy6-
nnathopmMeHHBIR PeXMM) W KNUMMATUYecKuUx ycnoBuAX. B paccmartpusaemon
yactn Cubupu Takux nepepsbiBOB BbINO NO MEHbLUEW Mepe YeTbipe, CNeayHWmuX
CBepxy: NpeaBeHACKWUN, NpeAcpeaHepuderckni, NpeApUENCKUA U NpeaHUIKHe-
NPOTOPO30UCKWUA. ‘

CpasHeHue BCeX YNOMAHYTbIX NEPEPLIBOB YKa3biBaeT Ha MCCTORHHOE YMEHb-
WEeHUE CHU3Yy BBepX WX cTpaturpaduyeckux obvemoB. BmecTe c TeM B 3TOM
e HanpasneHuw OTMEYaeTCA MHTEeHCM(PUKAUMA NPOUECCOB BbIBETPUBAHWA W
COOTBETCTBEHHO YBENWYEHUE NPOAKTUBHOCTWM pyno0Opa3oBaHwA, CBA3AHHOTO
C KOpam4 BbIBETPUBAHWA. ITO BbIPaXaeTCA B CMeHe MeHee 3penbix W cnabo
A hepPeHUMPOBaHHBIX KOP XMMWYECKOTO BbIBETPUBAHWA B paHHEM npoTe-
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po3ce Ha bonee 3pensie W AuddepeHUMPOBaHHbIE — B8 pU@ee U OCObheHHD B
BeHge. Ha PaHHKUX 3Tanax AOKeMﬁpMR BbiBETPUBaAHWE NPAKTUYECKKU He Npuseo-
AWNO K Pa3pyLleHWO KAaONWHOBOrO AApa, TOTAA Kak B BeHAe, a B 3a4aTOYHOW
thopme M B puthee pasBUTHE NONYYAN NaTEPUTHLIA NPOUECC, NPUBOAALLMA K
pacwienneHo KaonuHOBOro Aapa v o06pa3oBaHMl0 MUHepanoe CceoBOAHOTO
rnuHo3emMa. OcHOBHbIMMK ApUyUHaMu HHTEHCHQ‘!MK&L\HH npoueccoB BbiBeTpWBa-
HWA BO BpeMeHU Mornu BbiTh: M3MeHeHKne COCTaBaaTMOCdJepr B CTOPOHY YMEeHb-
weHuA B Hew CO, W yBENWYEHUA CONEPKAHWA KWUCNOPOAE, NPOrpeccUBHOE
yBeNnuueHve BO BpemMeHM obnactei ¢ nNnatOPMEHHLIMW YCNOBUAMU PA3BUTUA,
a TaKXe yCnnuearwuwieecAa BIUMAHWE XXWBOro BewecTea.
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YAK 551.35:552.514:551,733.1:(47+57)
M.K. KAMEHEBA, 3.B. EOPOJAEBCKAR

rMAYKOHWT KAK MNOKA3ATENb OBCTAHOBOK OBPA30BAHWA
M MPEOBPA30BAHMA OPAOBUKCKWUX OTNOXEHWUNA
PYCCKOA W CUBWUPCKOW NMNAT®OPM

M3BecTHO, 4TO MMHepansl rpynnbl rnaykoHuta (MIT) RBNAIOTCA yHUKanb-
Hbimu aumnanoHeiMu nokaszatenamu [FopbyHoea, 1950; Hukonaesa, 1977,
1981]. C uenbkd AanbHeAWEro WCCNEAOBAHWA WHAMKATOPHBIX BO3MOMXHOCTEN
3TUX MWHEPanoB, B 4acTHOCTM ANA Nepexoa OT KayecTBeHHbIX XapakTepucTUK
K KONWYecTBEHHbIM, HamW MpOBEAEHO cpaBHWUTensKoe M3yuyeuve MIT oppo-
BUKCKMX OTnoxeHun Pycckon u Cwbupckon nnatgopm. 3apava pewanace
KOMMNNEKCHO NUTONOr0-NeTPOrpatiM4eckummn U MU3nKo-XMMUHECKUMW MeToaa-
Mu. PalioHbI MCCNEAOBaHWA BKNOYaKT vacTb Cubupckow nnargopmMel 1 ceBepo-
3anag Pycckon nnatdopmbl C NPuAeralvnwmmMi K Hen TeppvTopuAmMK [Monewwu
n Weeuwnn.

B npvBanTWACKOM palnoOHe OCHOBHbLIE CKONMNAEHWA rNayKOHWUTa NPUYPOYEHBI
K OTNOXEHWAM OHTUKAacKOTo Apyca B COCTaBe NaTOPNCKOro, BOAXOBCKOro W
KYHAAacCKOro ropv3oHToB. [ NayKOHWTOHOCHBIMW MNOpOAaMM ABMNAKTCA rnay-
KOHUTUTBI {NaTOPNCKWIA rOPWU3OHT), 3ePHUCTLIE U AETPUTO-38PHUCTLIE M3BECT-
HAKW U AONOMUTEI (BONXOBCKWA U KYHAACKWA TOPW3OHTHI) .
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W.B. Hukonaesa (1977] oBvepuHAet accouwauvv nopog, cogepwawx M
B KOMNNEKChI Takum 0Opasom, 4TO OgWMH KOMNONEKC OTAWYAETCA OT APYTroro
BCNEACTBWE HEMOBTOPAIOWErOCA TUNA NOPOALI, BMELAWen rayKoHUTbl unn
conyTcTByloled nocneagHuMm. B kavecTBe eAMHWMUb! OOHOPOAHOCTWM COCTaBa Ca-
MOTO rnayxkoHvwTa npuHATel dopMauuontste Tunel MUT, npeactasnaiowme co-
601 cpegHW COCTaB MWHEPanoB B KOMIMJIEKCAX 0CAf04HbLIX NOPOA ONpeaeneH-
HOro COCTaBa W BO3pacTa.

B opaoBuKCKUX O0TNOXeHUAX Pycckoil nnatdopmsl paznuuaroTcA ABa Tuna
rNayKOHWTOHOCHLIX KOMMNEKCOB: TEPPUIEHHO-TAUHUCTHIA W TeppureHHo-nono-
MWTO-M3BECTHAKOBLIN. [MoYTM Ha Bcen TEPPUTOpPWMM pacnpocTpaHeHWA natopn-
CKOr0 rOpU30HTa KOMNNEeKC NpeACcTaBneH rnaykoHWTUTamu € NPOCNOAMU U
NWH3aMW rAMHUCTOrO MaTepuana, MecTamu C NPUMECBK NECYMHOK KBapua,
pexxe — xkapboHata, nuputa, docdata kansuua. K ueHTpanoHbiM yactAm Enrae-
ckoro nporvba rnayKoHWTWUTLI 3amewaroTcA cnabokapboHaTHBIMKM - FAvHaMK,
COAEPKALLW MW HE3HAYUTENbHY0 NPUMeCk rnaykoHuTa. PaumnanbHasa 30HanEHOCTL
Naroprnckoro ropu3oHTa: CepouBeTHble M3BECTHAKWM (Ha BOCTOKE) M rpantonwu-
ToRLe cnadust (Ha zanage) — no nepudepun GaccenHa, U KPACHOUBETHbLIE W3-
BECTHAKMW — B LEHTpE.

Ha rpanuue JleHuHrpanckon obnactu v 3crtodckon CCP kak B naropnckom,
Tak M B BONXOBCKOM TOpPWM30OHTaX OTMEYaTCA MHOMOYUCNEHHbIE NPU3HAKW
nepemsiga otnowedwd [Hukonaeea, 1981]. MowHOCTs rOpW3OHTOB B 3TOW
30HE TMOHWMXEHA, AWKTVMOHEMOBbIE CMaHUbl BbIKNWMHWBAOTCA WNW Pa3MbiThl,
obonosbie nNecku oforaiieHbl OBNOMKAMM DaKOBWH, FMayKOHUT MOYTU Haue-
no cnaraetcA o6nomMKaMu MUKpPOKOHKpeuwir. Mpouecckl NnepemMbiBa CONPOBOX-
Aanvch BbIBETPDUBAHWEM OTNOXEHWA, MHOTOYMCNEHHbIE 3EpPHA U KOHKpeuun
NMMPUTa OKWCMEHbI, 3EpHAa rNayKoHWTa M3meHeHbl. Haunbonee ApkO npouecc
M3MEHEHUA NPOABWNCA Ha rnayKOoHWTax M3 oBHaxeHwA y aep. MNonoeBka B 30He
OKWCNEHWA NUPUTOBLIX KOHKPELWNA.

dauuransHag 30HANBHOCTE HMKHEOPLOBUKCKUX OTnoweHwd CuBupckon nnat-
thopmsi oTnuuaeTcA Bonbwoid cnoxHocTeo [Bratos, 1973; 3anuH, 1971),
W W3yueHbl 3TU OTIIOXKEHWUA He Tak AeTanbHo, kak B Mpubantuke. Ha Cubupckoin
nnatchopme HaMu PAcCMOTPEHbl HUXKHEOPAOBUKCKWUE INayKOHUTbI YCTb-KYTCKUX
OTNOMXEHWA B COCTage TeppUreHHO-U3BECTHAKORBOIO WU TepPPUIeHHO-M3BECTHAKO-
BO-AONOMWTOBOrO koMnnexkcos [Hukonaesa, 1977].

MMayKOHWTOHOCHLIA TEPPUTrEHHO-M3BECTHAKOBLIA KOMMNEKC BblAENAETCA
Ha wro-zananHoi (Gacceiel AHrapsi, Kossl, YyHsl, Buprocsl) , KOKHOR U tOro-
BOCTOYHOW okpaunax CubBupckon nnatdopmer (cpegree Teuenue p. [lewst,
p. KupeHra v ee nputoku, p. Manaa Yyna). MNpeacraBneH oH M3BECTKOBUCTbIMH
nec4aHMKamu, CTPOMaTONUTOBLIMW WM OONUTOBLIMW NECYaHWUCTLIMW WM3BECTHA-
Kamu, anesponuTamu.

K ueHTpansHOW W CeBepo-BOCTOYHOW 4acTAM Cubupckon nnatdopmsi Tep-
PUreHHO-M3BECTHAKOBLIA KOMMNEKC NepexoanuT B TeppureHHo-M3BECTHAKOBO-
AONOMWUTOBbLIA. B pa3pesax yMeHbLIAeTCA KONWYECTBO TeCYaHblX PasHOBWAHO-
CcTeld Nopofd, cpean KapboHaTHeIX NpeobnafaldWMKU OCTATCA OONWTOBLIE W
CTPOMATONMTOBLIE AONOMMTEI U AONOMUTA3MPOBaHHbLIE  w3secTHAKW. [lapoas!
noaseprannce NOCTCEAMMEHTAUMOHHbLIM NPeobpPa3oBaHMAM: OKPEMHEHWI, ne-
pexpucTanausaumu 1 gonomutmsaumn. OTMewaldTCA NpU3HaKW NepemsiBa W
APEeBHEr0 BbIBETPUB3HUA OTNOKEHWA.

CpasHurensHoe uzyyedve MUT payx paccmaTpuBaembix 6GaccedHOB KOM-
NNekcom U3NHECKMX M XMMWYECKUMX METOAOB NOKasano, 4TO0 NO cOcTasy,
CTPOEHWUIO U CTPYKTYPHbIM XapakTepucTUKam MWHepansl MMEKT 4epThl CXOA-
CTBa U paanuyuA.

MnaykoHwter [pvbantukn No cocrasy opHopapHsl. OHW pasnuuyaloTca 8
OCHOBHOM CTENEHbI0 XENeaucTocTu: codepwanve Fe’" menmetca ot 0,75 ao

13. 3ax. 1065 193



rOpU3oHTa
cnnoww-

3+

g8 MIT BOnxXxOBCKOro
.

. 3aWTPKMXOBAHa TEPPU TOPHUA CY LK

MpuGantrkn {3, 6) u Ha Cubupckoi nnatdopme (8; nyHKTUpHas nuHuA — Fe
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oT coaepxanuAa Fe’" roeoput o CTPYKTYpHOM XapakTepe waomopthu3ima
Fe—Al (puc. 2).

[NayKoHWTbI KOMMNNEKCOB, BblaeneHHbix Ha Cubupckoi nnatdopme, oTnu-
yatotcA Gonee wupokumu, yem B [NpubBanTuke, npegenamv M3MeHeHWA coaep-
MEHWIA KaXKAOro 3NeMeHTa M COOTHOLWEHWHA 3NEeMEHTOB Kak B pa3pe3e, Tak u
Ha nnowanW. HabmogaeTcA nocTeneHHoe ymeHblieHue cogepxadua Al ot npub-
pexHbIX y4acTkoB (cm. puc. 1, 8) K ueHTpy mopckoro BacceiiHa v yeenuueHue
copepxanuA Fe [Hukonaesa, 1981].

MI'T TeppureHHO-M3BECTHAKOBOIO KDMI'IHEK(‘.a Mo coCTaBy, AaHHbIM PEHT-
reHOBCKOrO aHanu3a, 3NeKTPOHHOW MWKPOCKONWA 6nu3kn mexay coboi u
NOXOXK Ha NpWBanTUINCKWE — NpaKTMYECK: He COAEp)KaT npumecel ApPYrux
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P u c. 4. luarpammel KOHUEHTPAUMA OCHOBHbIX KAaTUOHOB B 3epHax M
4 — NOYTY HerIMEHEHHBIX, 6 — MIMBHEHHBIX

MWHEpPanoB, OT/IMY3IOTCA COBEPLWEHCTBOM CNOAAHOW CTPYKTYpbl, ManbiM KO-
NW4ecTBOM pa3by XalLWwmUx CNOeB.

IAnAa noyTn BCEX rMayKOHMTOB KOMNNEKCa napameTp b,ien COBNafaer c Teo-
PeTUYECKUM PacCHUTaHHeIM Mo opmyne. B rnayKoHUTax M3 OTNOXKeHUW 3TOro
komMnnekca no p. OxkyHalka OTMeuaeTCcA NPUMECs XNOPUTA, MPUYEM BrO MaKCH-
ManbHoe cojepxaHue HabnwogaercA B obpasuax M3 necyaHWKoB; B ob6pasuax
M3 ApYyrux NOpOA 3TUX >Ke pa3pe3os xnopwura mano. Yem bBonebwe 8 obpa3ue
XNopWTa, TEM, CyAR No napameTpy by cq = 9,07 A rnaykonut asnaerca Gonee
anloMuHueBsim. [pucyTcTBUe XNOpWTa B rNayKOHUTe B CEPOUBETHOM Teppu-
reHHO-M3BECTHAKOBOM KOMNNeKce B pAAe MecT No OKpawHam Cubupckon
nnaropMsl, ANA KOTOPbIX yKa3zaHo Haubonee 3ameTHOE BNUAHWE UCTOYHUKOB
cHOCca TeppureHHoro marepuana [Bratos, 1973; 3awun, 1970], rosopur o BO3-
MOXXHOM NpPUCYTCTBUM NaneogenbT B 3TUX YacTAX HUKHEOPAOBMKCKOro 6Gac-
ceriHa. Mo wWWpuHE 30HbI PAcCNpPOCTPAaHEHWA XNOPUTAa MOXHO CyanTs 06 aMnnu-
TYAE CMeuleHun GeperoBOW NWHWMW B CBA3W C TPaHCrPecCUAMU U perpeccuAmMM
mopckoro 6acceinHa.

Bce rnayKoHuTbl TeppureHHO-U3BeCTHAKOBO-A0NOMMUTOBOrO KOMMNEKca
Cubupckon nnatdopmbl 06nafaloT NOBbIWEHHLIM copepwanvem Mg w Fe?*
N0 CPaBHEHWIO C FNAaYKOHUTaMu M3 Takoro ke tuna komnnexkca MNpubantuku,
npu4Yem Kak B TOM, Tak U B Apyrom 6BaccerHe NOBbiWeHHble coaepxaHuAa Mg
8 MIT oTmevawTcA B 30Hax HauBONLLIOro pacnNpPoOCTPaHeHWA AONOMMUTOB.

Mo cocrasy MIT HeoaHopoaHbl — B8 HaubBonblwem KonwuyecTBe B nNpobax
COAEPXaTCA NPUMECH JONOMWTA, KBapua, KansuuTa, NMpUTa, XNOopuTa, OKUCNOoB
W rugpooxkucnos xenesa, ochatos. OgHako ANA OCHOBHOW 4YacTyM 06pasuos,
XAPaKTEPU3YIOWMUXCA Y3IKWMW CNeKTpaMW NNOTHOCTHbIX hpakuuin (puc. 3, a)
M OAHOPOAHBIM COCTaBOM 3EpeH rMNayKoHWTa B0 dpakumu1, No AaHHbIM MUKPO-
30HAa (puc. 4, @), 3IKCNEPUMEHTANbHBIA M TEOPETUYECKUIA NapamMeTpbl 3NEMeH-
TapHOW AYeAKM COBMAfaldT YAOBNETBOPUTENLHO B NPEAEnNax TOYHOCTW 3KCNE-
pumeHTa (puc. 5). 3710, NO-BUAMMOMY, MOXET YKa3biBaTb Ha COOTBETCTBME
pe3ynLTaToB XMMWUYECKOro aHanu3a cocTaBy MOHOMMHepana.

OcrtaHoBUMCA nogpobHee Ha XapakTEePUCTUKAX M3IMEHEHHbIX BTOPUUHbI-
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P u c. 5. CooTHOWeEHME mexAay napa- b

METPaMK 3NEMEHTADHOMN AYEAKHN , pBC- aKch —
CHMTaHHbIMKU  (bpacy) W WM3mepen-
HbIMM  IKCNEPUMEHTaNLHO (b 5 cn)
2 o 0 0 oxo o
Q /0
MW npoueccamu rnayKoHMTOB 310 - g e o - e
ABYX CpaBHMBaeMbix HacceiHoB. /
Mpumepom rnayKoHwuTa, Mame- 409 - °© o R
HEHHOTO NYTEM CepHOKMCNOro /o
BbLIBETPUBAHUA W amiomumusa- 00 G RCLEEo0
unv [Hukonaesa, 1977, 1981; /
Hukonaesa u ap., 1981], AenA- 507 °° B
etcA obpazeu 9/6a W3 30HbI
OKWCNEHWA NUPUTOBLIX KOHKpe- 406 -
umih B MpubBantuke. ®paxkunn a5 -
obpa3ua no NNOTHOCTH HEOAHO-
poAHb! (cMm. puc. 3, 6) : ukcu- 204 (L I | N O
L]

PYKOTCA 083 NNOTHOCTHLIX NUKA:
2,55-2,6 r/cm® W ocHosHoM
nui 2,65-2,75 r/cm®. ©a3osbIMA NPUMECAMIM ABNAIOTCA APO3WUT, KBapuy, A0NO-
MuT. C nomMOWBH MWKPO30HAa BbLIABNEHO, YTO NPUMMECH HAXOAATCA Kak Ha
NOBEPXHOCTKM, TaK U BHYTpwW 3epHa B BuAe NATHbIWeEK AuvamMeTpom ago 10—15
MM, OTmeyaeTcA TakKe, YTO COCTaB CaMOro MMayKoHWUTa NO 3ePHY He NOCTOAHEH
(cm. puc. 4, 6). 3ta HEOAHOPOAHOCTL CTAHOBUTCA elle 3amMeTHee B 3epHax M3
Nerkux nNOTHOCTHbIX (hpakuMi, rae NPouecckl U3MEHEHUA npownu rny6xe,
O6paseu xapaKTepu3yeTCA HECKONbKO MOBbIWEHHLIM KONWYECTBOM pa3byxa-
owux cnoes (15—20%), ogHako copepskaHUe KanuvA nNpu 3TOM, NO AaHHBIM
XMMUYECKUX aHANW30B W MUWKPO3OHAA, NPaKTU4ecKW He ymerbiuaeTca. Mapa-
MeTp b 3nemMeHTapHOW RAYEAKM He NOAYMHAETCA obleid ANA npubanTuAcKWX
rNayKoHUTOB 3aBUCUMOCTM M He COBMajaeT C PacCYyMTaHHbIM N0 GOpMyne Ha
OCHOBAHWMW AaHHbIX XMMUYECKOro aHanuaa,

Ha Cubupckoi nnarcopme ana rnayKoOHUTOB, 3aTPOHYTbIX MpoUEccaMu
M3MeHeHWA Mo Tuny aniomuHuWzaumn (p. AHrapa, gep. Koea), xapakTepHbl
LWHPOKWE CNeKTPbl NNOTHOCTHbIX (paKuniA, HEOAHOPOAHBIA COCTaB 3epeH OT
bpakuun K pakuMM ¥ BHYTpU ogHoro 3epHa. Ha amdpaxktorpammax taxkan
HEOQHOPOAHOCTb COGCTaBa NPOABAAETCA B YLIMPEHHOW WM acMMMETPUYHOW (op-
me pednexca 060. MapameTp b,y ey 3HAYUTENBHO NPEBbLILIAET BeNWYUHY, pac-
CYMTaHHY NO (hOpPMYNE ANA CPeAHEr0 XMMWYECKOTO COCTaBa.

MapameTpbl TOHKOW KPUCTanNnWYecKoW CTPYKTYPbl MWHEpana onpeaenaAwoT
CTeneHs COBEPLWEHCTBA €ro BHYTpeHHero cTpoeHuA. BenuywmHbl obnacten Ko-
FEPEHTHOrO PAacCeAHWA, a TaKKe BEMUUMHLL MUKPOHANPAXKEHWH, BbI3BaHHbIX
pasnuuHbIMK AeeKTaMyu CTPOEHWA, He ABMNAKTCA MOCTOAHHBLIMWU ANAR OAHOrO
M TOFO »e MWHepana, OHW MOryT MEeHATLCA B 3aBMCMMOCTWM OT YCNOBWA €ro
o6pa3oBaHuA 1 npeobpa3oBaHvA. Paamepsl o6nacTed KOrepeHTHOro PacceAHWA
MIT onpepenAnuce METOAOM FapMOHWYECKOTO aHanusa npodmne#d Aundpak-
LMOHHBIX NWHWMKA B HanpaBneHuu ocu c. [NA MWHEpanoB paccMaTpUBaemblx
paiioHoB oHu coctagnawT 100 A; sbigepxaHHoCTh pasmepos o6nacten Ko-
repeHTHOro PacceRrHUA CBWAETENLCTBYET O cxoaeix P—T-ycnosuAx obpaso-
BaHuA MIT 3tux pervoHos. CpeaHeKBagpaTW4HbIZ 3HAYeHWUA MWUKPOWUCKaXe-
HWI ANA rnaykoHuToB MpuBanTuku pasHel HYMO, a ANA muHepanoe Cubupckon
nnathopMel UMEKOT 3HauMMbie Benwdudsl (a0 0,2), 4To, NO-BUAMMOMY, MO
HO cBA3aTk ¢ npeobpasosanvem M CubupCcKon NnaThopmbl Ha CTaauu rnybux-
HOro KarvareHesa, yctaHosneHHoro W.B. Hukonaeson [1977] Ha ocHoBaHuu
CTafManLHOro aHann3a OPAOBUKCKNX OTNOXEHWUNA.

905 806 907 %06 309 410 by,
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BoiBopbl, CpaBHeHWE ABYX HUXHEOPAOBUKCKWX BacceMHOB: 3BanopvTOBOro
(Cwbupckan nnatcopma) n HopmansHo-mopckoro (MpubanTuickuin pernoH)
BbIABMNO MHANMKATOPHLIE CBOMCTBA rNayKOHWUTa.

1. Kak aAna HOpmanekHo-MOpPCKOTO, TaK W AnA 2sanoputoBoro 6acceirHa
O0TMeyaeTcA Be3pacTaHwe cogepxanvma Fe B MTT no mepe yaaneHus o1 Bepe-
ra B rnybs MopA: copepwanune Al wvieeT 0OpaTHYH TEHOEHUMWIO: NOBLIWEHHbIE
coaepxamvA vy Bepera (0,8 . e.) u noHwxerHbie (0,4 ¢.e.) — K ueHTpansHoON
4acTh GacCenHOB.

2. Kak B HOPMansHO-MOPCKOM, Tak v B 3BanopuMToBOM BacceiiHe cogeprka-
HWA Mg B rnaykKoHute 3aKoHOMepHO BO3pacTaioT ot Gepera B rnybb mopR,
OAHAKO MaKcumarnbHble cogepaHuA Mg AnNA nepsBoro ABNAKTCA MUHWMMAENL-
HLIMW ANA BTOPOro.

3. OtmMevaldTCA MUHEpans! Tpynnbl FNayKoOHWTa ABYX TUNOB: OAHOPOAHbIE
NoO COCTaBy Ha Makpo- M MUKPOYPOBHRX (HO C pa3HbiM COOTHOWEHUEM KATUO-
HOB, 3anNONHAWAX CTPYKTYPHbIE NO3ulun 2:1-cnoA) v HeogHopopgHble, [OnA
nepsbIX NapameTp B 3NEMeHTapHOW AYelKW COBNafaeT C 3IKCMNEPUMEHTaNbHO
U3MepeHHbIM, AMA BTOPbIX — He coanapaet. [lpuuviHamyu  HeCcOOTBETCTBUA
napameTpa XMMWYECKOMY COCTaBy MOXHO CYMTaTb, C OAHOW CTOPOHEI, Hanuuue
npvmeceid APYrux MuHepanos, B ocOBeHHOCTU CMOMUCThIX, CYLIECTBEHHO M3Me-
HAIOWEE COOTHOUIEHME KATUOHOR B KPWCTaNNOXWMMYECKUX Hopmynax, nony-
YeHHbIX NO AaHHBIM XUMWYECKOro aHanwuza; ¢ Apyrov — HeOAHOPOAHOCTL CocTa-
Ba CamMoOro rnayKoOHWTa, XapaKTepHyw A7A MWUHepanoB, TOABEPrwMXCH TEM
UNWM UHBIM NPOUECCam MaMmeHeHna, HeoAHOPOAHOCTL COCTaBa TAKUX MUHEPanoB
NPOABNAETCA B LWMPOKOM CNEKTPe MNOTHOCTHbIX (PpaxkuuiK, HEOAHOPOAHOCTKW
cocTaBa 3epeH B 0AHOW hpakuMu U OTAENbLHBIX 4YacTUl B 3epHe,

4. OpuHakoBble pa3zmepb! oBnacTei KorepeHTHoro pacceanvwa MITT ceuge-
TENLCTBYIOT, MO-BMUMMOMY, O CXOfHbiX P—T-ycnoBuAx o6Gpa3oBaHWA MuHe-
panoB 3TMX PETVWOHOB, 8 pasfuuke B 3HAYEeHUAX MUKPOWUCKaXKeHWA — o npeab-
pazosaHun MI'T Cubupckoi nnatdopmsl Ha cTagum rny6WHHOTO KarareHesa.
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[nn_ropsad, 8.8. WEXOTKUH

OBCTAHOBKW OCAZAKOHAKOMMEHUA B NNATOOPMEHHbIX MOPAX
B KOHLUE ME30308 — HAYAJ/IE KAWHO30A
¥ NPUHUMUMBI UX TUNUIALUK

Tunuszauma obOCTaHOBOK OCAAKOHAKONNEHWA B NNatOpMeHHbIX MOPAX B
KOHUE Me3030A — Havane KanHO30A MPOM3IBOAMTCA MO XapakTepy TEKTOHW-
YeCKUX NBWXEHWI (KaK Ha KOHTUMHEeHTax, TaKk W B npefenax OKeaHW4YecKUX
akBatopuit), no dusMKo-reorpaduyeckum ycnoBuMAmM (Knumaty, pensedy
CYWH, rUAPOAMHAMMUYECKUM U (U3UKO-XMMUYECKUM O0COBEHHOCTAM BOAHbBIX
mMacc GaccevHOB) W pasNMuYMAM B COCTaBe opraHuMyeckoro Mupa. Ha nportakeHuu
NO3AHEro Mena W naneoueHa BNMAHWE 3TUX (haKTOPOB Ha XapakKTep ceAuMeHTa-
UMW NPOABNANOCKL NO-Pa3HOMY.,

TeKTOHWYECKUE [ABUXEHWA 38MHOW KOpLL B Npefenax OKeaHOB NPWBOAWMNU
K 3BCTaTU4YeCKUM KonebaHMAM uUX YPOBHEA M KakK cneaAcTBuMe 3toro — K
NNaHeTapHbIM NepecTpoiKam hu3nKo-reorpayecknx yCnoBUA U K M3MEHEHUIO
0BCTAaHOBOK CEAUMEHTAUMK. DNEAPOTEHUYECKUE ABUKEHWA HA KOHTUHEHTAaXx,
ocobeHHO 4acTbie B naneoueHe, HakNagblBanuch Ha oBWMA IOH, CO3AAHHBIN
3BcTasuen, U oBYCNOBNMBANKW PervoHanbHele W3MEHEHWA YCNOBUM celUmeHTa-
umuM B HacceilHax. AneWporeHes v 3IBCTA3UA MPOABNANWCL B MEPBYH OYepedb
Yyepes oBWnpHbIE TpaHCrpeccMn v perpeccuun. B paHre 3BCTAaTUYECKWUX MOXKHO
paccmaTpuBaThe WM3MeHeHWe YpPOBHA OKEaHOB B MNepuoa NO3AHEMENOoBOW TpaHC-
rpeccun u CMeHUBLLIEW ee NO3AHEMAaCTPUXTCKOW perpeccuu.

Havano MaacTpMXTCKOro Beka COBMano ¢ MakCMMYMOM MNO3QHEMENOBOW
TpaHcrpeccud. o CBOMM pasmepam OHa He WMEna aHanoros B UCTOpUK 3emnu
W OXBatuna OrpoMHble TEPPUTOPUM — HE TONMbKO BHOBb BO3HWKLUWE OKeaHW-
Yyeckue BnaguWHsi, HO U MHOrue y4yactkun nnatdopm. MNMocnegHue Boinv 3anuToi
MENKOBOAHbIMWU 3INUKOHTUHEHTANbHLIMW MOPAMU, OBCTAHOBKK OcagKoHaKkonne-
HUA B KOTOPbIX CYLECTBEHHO OTAMYaNuUch OT FeOCHMHKAWHANbHLIX BacceiHoB.
Mexay 3TUMU MOPAMK CYLLECTBOBanW AonroBpemeHHble cBoBOAHLIE CBA3MW,
YTo MOATBEPHAAETCA KOCMONONAUTUIMOM (PAaYHUCTUNECKUX KOMNNEKCOB (Kak
NN3HKTOHHbIX, TAK U BEHTOCHbLIX) W YKa3biBaeT Ha ANUTeNbHLIA TEKTOHWYECKWA
(oporeHuueckuit) nokol B uctopuv 3emnu. KOHTUHEHTbI Bbinu HUIKUMM,
cnabo pacuneHenHbiMKW, @ AHO DacceMHOB A0BONLHO nnockum. MNo3atTomy B HUX
nocTynane mano o6nomoyHoro marepuana.

KnumaTuyeckan 30HaNbBHOCThL B NO3AHEMENOBYIO 3NOXY BCNeACTBUE LWMPOKO-
ro pa3suTUA MOPCKWX TPaHCrpeccuid NPOABMAMNAack HeoTYeTnuBo. B npeapenax
MaTEPUKOB, NPUNEeralwmux K aNUKOHTUHEHTaNbHBIM BaccedHam, NOYTU NOBCIOAY
rocnoacTBOBan TPONUYecKWin Knumar. [Tuwe B ceBepo-BoCTOYHOM YacTu Pycckon
nnatopmbl Ha XapakTep O0CAAKOHAKONMAEHWA 0oKasebiBana BnuAHWe BNU3OCTL
30H YMepeHHoro u BopeanbHOro Knumara.

BecneacTere BANOCTU TEKTOHWYECKOTD PEXMMAE W HEZHAYUMTENbHEIX KAKMMATHA-
YeCKUX W3MeHEeHWIn 0OCTAaHOBKW OCafKOHAaKOMNEHWA B NO3AHEM Meny Ccylue-
CTBEHHO HE MeHANUCL A0 NO3AHEero mMaacTpuxrta. 3To onpeaenuno oaHoobpasue
AUTONOMAYECKOrO COCTAaBa OTNOXEHWA , BEPXHEr0 Mena, npeacTaBneHHbIX
NPEMMYLLECTBEHHO KapBOHATHLIMK NOPOAAMU — MMCYMM MENOM, MENONOA0GHbI-
MU W3BECTHAKAMU, MeprenAamu. MopoaoobpasyWnMMKM B HUX ABNAKTCA OCTaT-
KW HaHHOMNE@HKTOHAa W NNaHKTOHHbIX gopamMuHutdep. BeHTocHsle GoOpMsl
(ycTpuubl, MHOUEPaMbI, MOPCKUE exu, TyBKu) Wrpanu MeHswyr pone. Tep-
PUreHHbIA TUN OCAaAKOHAKONMNEHUA WMeNn OrpaHUYeHHOe PpacnpocTpaHeHue —
nuws B 3anagHo-Cubupckom BacceilHe, pacnonaraswemcA B Npeaenax BNMAHUA
30Hbl YMEDEHHOTrO KAWMMAaTa, U B HEKOTOPbIX NpubpexHbIix obnactax mopen
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Pycckon nnavtdopmel, repunmHckon uactu 3anagHon Esponer M CeBepo-
AmepukaHckon nnatdopmel, rae 06pas3oBLIBanUcL NNAcTbl KBapPUeBOo-rnayKoHu-
TOBbIX NECYAHUKOB M NECUYIHUCTHLIX FNWH.

Ha Pycckow nnatcopme (Mosonxbe, KxHoe Mpuypanse, Boctoubiin [oH-
Bacc) TeppureHHble OCaky B CTOPOHY OTKPLITOrO MOPA B MPOMEXYTOMHbBIX
30Hax BacceiHOB CMEHAKTCA AUATOMWMTAMM, ONOKamu, TPenenamu, BO3HWKLWIK-
MW 33 CYeT CKOMNEHWA NaHuMper AMaTOMEN M paznoxeHuA rybrkosoin Buomaccs!
Ha cTaavu auaredesa. Mo mueHno M.M. Poiwkosa [1979], MCTOYHMKOM KpemHe:-
3eMa ANA HWAX CNYXKUNKU BOAbI NONAPHLIX Teyeduin, OQHAKO HE MCKNMIOYEHO, YTO
KpeMHe3eM, KaK W Kanbuuid, B BaccemH noctynan B pesynbTate XMMWYECKOro
BbIBETPMBAHUA NOPOA NMUTaIOWMX NPOBWMHLWIA, Y4emy, Ha Haw B3rnAa, cnocob-
CTBOBanu TeKTOHWMYECKaA W KNWMaTuyeckas o6CTaHOBKW .NO3AHEMENOBOMN
3anoxu. He cny4YaltHO KOKKONWTLI W AMatomen He 3emne Haubonee WWPOKO
pacnpocTpaHUNnChL B NO34HeM Meny.

Bo BTOpYyW MOMOBUHY MaacTpUXTCKOre Bexa Havanacs perpeccvA. OHa
COMNpOBOXAANach PE3KUM COKPAELLEHVMEM NNOWAAN INUKOHTUHEHTANbHBIX MOPER,
Ha nutonorvyeckom cocTase OTNOXKEHWA Perpeccua OTPas’vnack yBenuyYeHWem
NPUBHOCA TEPPUreHHOro Marepuana v pacceneHWem B MOPAX MENKOBOAHOW
thayHel  (ycTpuu, nexkTuHua, rybok). loBcemecTHO BepxHemMaacTpuxTCKue
NopoAbi MPeACTABNEHbI MECYAHUCTHIMW, KPEMHE3EMWUCTLIMU M3BECTHAKAMU W
MEPrenAmMu, a, HEPeAKO — necyaHuKamu u anesponutamu. ObmeneHne Bacceir-
HOB, W3MeHeHWe WX OYEepPTaHWWA YCUNUNO BNUAHME TMApOAUHamMUYeckKoro dax-
TOpa Ha NpoOUEecc OCAaAKOHAKOMMNEHMA. YBENWuMnack NOABMXKHOCTE BoA (4TO
NOATBEPXAAETCA MNOXOW OTCOPTUPOBAHHOCTLH MmaTepuana, cneaamu KoOCoWn
CNOMCTOCTH, CKOMNNEHWEM MEKTEHOB B BWUAE HAMBLITBHIX NWUH3), yNyu4lwMnace Ux
a’pauunA, Bo3pocnu 3HaueHnA Eh, 4yTo cnocobcTBoBano pacceneHuio BEHTOCHbLIX
OpPraHW3mMoB nNOYTM Ha BcenW nnowagw aHa 6HacceWHOB. B OTKPBLITBIX 4acTAX
GaccedHoB OTNAranuch rMUHWCTO-KapBoHaTHble 0CaAKW C MEHBLLUMM COAEPXa-
HWeM TeppureHHoro matepuana, ¢ bonee HU3IKKMMMK 3HauveHUAMK Eh nnoseix BoA.

KoHeu maacTpuxta coBnan ¢ makcumymom perpeccvn. OHa, no-BUaMMOMY,
6bina CBA3aHa C 3BCTAaTMYECKUM NOHUKEHUEM ypoBHA MupoBoro okeaHa [Hai-
amH, 1976; Pesanos, 1979]), noatBepaeHWem uYero ABNAETCA LAPOKOE
pacnpocTpaHeHne B MWPE cnef0B 3TOW perpeccuv — rnepepsis B ocagKoHaKonne-
HWM Ha pybexxe MaaCTPUXTCKOro W [AaTCKOTo BeKOB, 'TBepAbil rPyHT' Ha
NOBEPXHOCTUM MAAaCTPUXTCKMX Nopoa, 06bivHO c dochoprTamu W rnayKoHU-
ToM. C KOHUOM MaacTpuxTa COBManW TaKxe KaTtacTpodiMyeckoe BhiMUpaHue
MHOMMX Me3030MCKWX TPYMn OPraHUuYeckoro mupa (Kak HazemHbIX, Tak W
06UTaBlWIKMX B MOPAX) # pe3Koe W3MEHeHMe XxapaKTepa OCaaKOHaKONNEHA.
MpWYMHLI 3TUX ABNEHUWA NOKaA elle HeACHbl. [inA WX 0BbACHEHMA NPUBNEKAKTCA
pasnuyHble hakTopbl, Kak 3emHeie [Tappan, 1968; Worsley, 1974; Ramsay,
1974; Haiguu, 1976; Peaanos, 1979], 1ak u kocmuueckue [Kyte et al,, 1980] .
Mo-BMAUMOMY, OHW ABUNUCL CMEACTBMEM 3IBCTATUYECKOrO NMOHMIKEHWA YPOBHA
MWpoBOro oKeaHa B KOHUE MaacTpuxTa.

OCHOBHOW NPUYMHOW BCEMMPHBLIX PErpeccuin CYUTAETCA ONYyCKaHWe AaHa
okeaHoB [Pesanoe, 1979], yto noartsep>knaetcA BypeHWeM B OKeaHax. 3Mechk
Ha Bonbwwux rny6uHax (Ao 5 KM} yCTaHOBNeHbl MENKOBOAHLIE MAacTPUXTCKME
otnoxeHnAa. OHW NepeKpbiTel rMyBOKOBOAHLIMW OKEAHUMYECKUMW OCAAKaMM,
4TO CBMAETeNbLCTBYET O BLICTPOM ONYCKaHWW, HE KOMMNEHCUMPOBaHHOM OCaAKO-
HakonneHwem. Pe3koe wW3IMeHEHWE O4EePTaHUA Cywu W MOpA Ha pybexe
MaacTPUXTCKOro W [AaTCKOro BEKOB, eCTeCTBEHHO, AOMKHO 6bIN0 BbI3BaATL
rnobansHy0 NepecTpPOMKY UWMPKYNAUWMK OKeaHUWYeCKWUX BOA, 4TO NpuBeno K
nnaHeTapHbiM W3MEHEHWAM (U3MKO-TEOrPAIMYECKUX YCNOBUK, B 4aCTHOCTU K
YXYAWEHWI0 KNumata (NoxonoaaHwi), KOTopoe NOBNEKNO 3a coBon 3HauYUTENb:
Hbie PUIUKO-XUMUYECKME WIMEHEHWA, OTPA3UBILUMECA KaK Ha Pa3BUTUM OPramn-
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YECKOro mMupa, Tdk W Ha XapakTepe CeaumeHTauwu. (loxonogaHwe 8 KOHUe
MaacTpUXTCKOrO BeKa NOATBEPXKA3ETCA M3yyeHWem naneoTemnepatyp OKeaHu-
YECKUX BOA MYTEM M3Y4eHUWA M3OTONOB KWCNOPOAa W Yrnepoaa B paKoBWHaXx
dopamuHudep [Saito et al., 1974], naneobotaHuyeckumu [Cunuubiv, 1980]
W Naneo3konoruYeckumu AaHHeimu [®ownrt, 1963; Mopososa v ap., 1967;
KpawenunHukos, 1969] .

OpHako Bce nocneacTtBuA COBbLITMA KOHUE Mena He MOryT BbiTb 0BbACHEHbI
TONbKO yxy[WeHWeM Knumata (Hanpumep, obpasoBaHue ‘TRepgoro  rpyHTa’”
Ha NOBEPXHOCTW MAacTPUXTCKWUX NOPOA, WMPOKOE Pa3BuTue (hocthOopUTOHOC-
Hoctu) . Mo X. TenneH [Tappan, 1968], T. Bopcnu [Worsley, 1974], A. Pemceo
[Ramsay, 1974], 370 ABNAETCA CNEACTBMEM NOABLEMA KPUTUYECKOW rnyBuHbI
KapBoHaTOHAaKOMNNEHWA B KOHUE MaacTPUXTCKOro BeKa A0 (OTUYECKOW 30HbI.
MocnegHee, Nno mHenuo X. Tenned [Tappan, 1968] u T.P. Bopcnu [Worsley,
1974], morno 6biT Bbi3BaHO HEO6bLINAWHO MbiIWHLIM Pa3BUTMEM B NO3AHEMENO-
BbIX MOPAX HaHHOMNAHKTOHA, 4TO B YCNOBWMAX ANUTENBHOFO TEKTOHWYECKOrQ
NOKOA MpPUBENO K KaTacTpouuecKomMy kKapbOHaTHOMY MUCTOLWEHWIO B BOAax
MupoBoro okeaHa W pe3KoMy NOALEMY KPWUTUYECKOW rnyBuHsl KapboHaTo-
HakonneHua. KapboHaTHoe WCTOLLEHWE ABWMOCHL HENPEOAONMMbIM OF PAHWYM-
TENEm pa3BUTUA HAHHONNAHKTOHA — OAHOTO W3 rMaBHbIX HaYaNbHbIX 3BEHbLER
B Ueny NuuieBbIX PecypcoB. 370 Bbi3Bano ‘uenHyk peakunw’’ rubenw 3asucu-
MbIX ApYr OT apyra opradu3moB. C Apyrow CTOpOHbI, Pe3Koe COKpalieHve
MTONNAHKTOHA B OKeaHax CKa3anocs Ha cocrtase atMocdepsl (yMeHbWMNOCH
coaepkanmne CO, ), 470 NOBNUANO KakK Ha KNWMAT, TaK U Ha Pa3BUTUE HA3EMHOTO
OpraHnyecKoro mupa.

HeszaBucvMO OT NPaBWNbHOCTM TOW WMNAWM WMHOW TOMKW 3peHUA  cneayer
NPU3HAaTh, YTO NPOAYKTWUBHOCTL (PUTONNAHKTOHA ABNANAck OAHWM U3 TNaBHbIX
(haKTOpPOB, KOHTPONUPOBABLIMX 0CaAKOHAKONNEHWEe B NO3AHEMENOBLIX MOPAX,
OHa He TONbLKO onpeaenana TUN OCaAKOB, HO, NO-BUAMMOMY, 0Ka3biBana BMWA-
HWe Ha pa3suThe Apyrux GakTopos ((hr3UKO-XUMMUYECKOTrD W, BO3MOXHO,
KNUMaTULYecKoro) .

B naneoueHoBYl 3N0xy, KOTOPak, NO HalMM MNpPeacTaBfieHUAM, HAYUWHAETCAH
C [aTcKoro Beka, NPoU3oWwna aKTUBU3aUWA TeKTOHWYECKWX (oporeHuyeckux)
asvikeHun. OHa npueena K oBocobneHuo naHAWAadTHO-QUHAMUYECKUX 30H
BCNEACTBUE pacuneHewuA penbeda matepukos M AHa BaccerHos. [MoRBMNMUCH
MHOFOUYACNEHHbIE OTMENU W CYLIW, Pa3roparkMBaBWMe OTAENbHLIE Y4YACTKW
OTKpsITOro MopA. Bee 3ato cnocoBcTBOBanNo M30NAUMKM MOpDe, pacceneHduio B
HUX 3HOAEMUYHbLIX hopm hayHel U obBycnoBuno auddepeHuuaumo o6CTaHOBOK
OCaflKOHAKONNEHUA fAaXke B 3NMKOHTUHEHTANbHbIX BaccerHax. CBUABTENbLCTBOM
3TOr0 ABNAKTCA (PPar MeHTapHOCTL PacnpoCcTPaHeHUs W NecTpoTa NMTONOrk-
YEeCKOro cocvaBa nopog. 3NedporeHUHecKue MOOAHATUMA HepeaKO WCKaanu
NNaBHbLIA  XOA NaneoreHOBOW TPaHCrpeccMd, CMEHWBLUER NO3AHEMENOBYH)
perpeccuio, BbI3biBAA Ha 3TOM (hOHe peruvoHansHble perpeccvy. Ha xapakTtep
0CaAKOHaKONNEHUA OKa3biBanu BNWAHWE u Bonee menkue auddepeHunpoBaH-
HblE ABMIEHWA OTAENbHLIX BNOKOB, YTO NPUBOAMNO K M3MEHeHUAM 0BCTaHOBOK
0CalKOHAaKOMNEHWA Aake B NpeAenax orpaHu4yeHHbIX TEPPUTOpUA, B TOM Yucne
K MECTHbIM NEpepsLIBamM B 0CaAKOHAKONNEHUK.

BTropeim chakTopom TuUnn3aumMm oBCTaHOBOK OCAAKOHAKOMNMEHMA B MNaneo-
UEHOBbLIX MOPAX ABNAGTCA KNWMAaTU4YeCKam 30HaNbHOCTb. [loxonopaHue, Ha-
yaBlWeecA B KOHUE MaacTpuxTa, B AaTCKOe BPeMA NPOAOMIKANOCh HEAONro,
4TO NOATBEMKAAETCA WCYEIHOBEHWEM XONOAHONOOWELIX TNoBWUrepuH yxe B
CamMOM paHHem Aate. HanpasneHHoe U3MeHeHWe KNWMaTa Me3030R B CTOPOHY
uccywenna [CuHuusiH, 1980] B naneouene NpUBENO K rOCNOACTBY apPUAMbIX
YCNOBWA B npeaenax Tponuyeckon u cybrponuueckon 30H. Ha 3To yKaseiBawT
ocTaTku hayHbl U hnopsi, @ TaKKe COCTaB NOPOA, XapaKTepHbIW ANA 3KcTpa-
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KapboHaTHOW hopMauMmM apUAHOro TPOMMYECKOro NOACA, B TOM YWcfle M3BECTKO-
8bie KOpbl, hOPMUPOBABLUMECA BO BPEMA MEpPEPLIBOB B OC3AKOHAKONMEHUM,
Hanpumep, B KpbiMy Ha pybexe AaTCKOro M MHKEPMAHCKOro (MOHTCKOro)
BEKOB.

B npubpexHbix 30Hax Mopew oTnaranuck BuUoreHHsle KapboHaTHblE OCanKH,
nopoaoobpasyoilyw ponib B KOTOPLIX Wrpanu GeHTOCHbIE chayHUCTUYeCKUe
KOMMNNeKcb!, B TOM uucne pudocTpoAliMe (MwaHku, cepnynel}. OHu vacto
o6paszoBbiBanu 06WwmMpHbIe BrUocTpombi. CyliecTBOBanM Tak»ke 3apoCcny KpvHO-
uaew, BarpAHeix Boaopocnen. MHoro 66110 MOpPCKUX €)XeW, ABYCTBOPHATbIX W
bproxoHorMx monnwckoB, Bpaxwonog, BeHTocHbIX opamMuHudep. Ha xapai-
Tep O0CafAKOHAKOMNEHWA 33aMeTHOEe B/IMAHWE 0Ka3bIBan UAPOAMHAMWMECKUA
pPeXXMM BOAHBLIX Macc. [eoxumwuyeckad 06CTaHOBKAa XapakTepu3oBanacs Bei-
COKWUMM 3HaYeHuAMU Eh v cnabowenouHol cpenoit. B OTKPbITOMOPCKMX YacTAX
BaccerHoB nopopoobpasywmmMu  ABNANACL NNaHKTOHHbIE hopaMUHUudepb!.
3pecs, BHe BNUAHWA BONH, OTNAranuce TOHKWE MMUHUCTO-U3BECTKOBbLIE OCAAKU.
3a npegenamun TpPonuyecKwx 30H (B ceBepo-BOCTO4YHOW vacTu Pycckoi nnartdop-
Mbl, Ha 3anagHo-CuBUpCKOW nnuTe) HakannWBanuce MecYaHo-rNUHACTLIE W
KDEMHE3EMWUCTLIE OTNOXEHUA (Tpenensi, ONoKu} .

Takum ob6paszom, pyberk MaacTpUxXTCKOro M AaTcKoro BekOoB ABMNAETCA
Hayanom Benuyavlued MepecTporKKM NuKa 3emnu, BPEMEHEM 3HAYUTENbHbIX
thusnko-reorpacmyecknx U HBUONOrMyeCKUX M3MeEHEHWH, KOTOpPble OTPa)anucs
1 B 06cTaHOBKax 0CaAKOHaKoNNeHua.
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A.A. MAXHAY

FANOrEHHLIE MUHEPANbLI HEMANOTEHHBIX ®ALUA —
FMOBANTBHOE ABMEHWE B NOACONEBBIX ®OPMAUMAX

Npw wvccneaoBaHWKM KatareHesa ocafo4HbIX MNOPOoA OCHOBHOE BHWMAaHWe
TPAAMUMOHHO YAENASTCA KBapuwy, MONeBbiM WNATam, MMUHWUCTbIM W KapbBoHaT-
HbIM MWHEpanam, BaKHOE WHAWKATOPHOE 3Ha4eHWEe KOTOPbLIX XOPOLIO W3BECTHO.
KartareHeTuyeckue aHrugpuT, TUMC K ranut WlyuveHsl ropasfo xyxe. Llens 3atoi
CTaTbit — MNOKa3aTb, 4YTO KOMMNEKC ranoreHHbiXx MUHepanos obbiueH aAnR
HeranorelHbIx aunid NOACONEBLIX TOMWL W MOXET UrpaTh CYWECTBEHHYHK POL
B BbIAENEHUM M TMNIN3ALMKU KaTareHeTMYeCKuXx o06CTaHOROK.

MHTEHCMBHOW KaTareHeTWYyecKOW cynsdhaTu3auuMuM M ranniusaumm noasepra-
NUCb MEXCcoNessle U NOACONEBbLIE OTNOMEHUA KemMBpPUA W BEPXHEro NpoTeposca
WpkyTckoro amdmteatrpa [AHuudepos, 1964 u ap.]. AHruapuT, rung, ranut
OTMEYEHbLI B KapbOHaTHLIX W aneBpuUTO-NecYaHbliX NOPoAax YWaKOBCKOK, MOT-
CKOIN (napheHoBCKWA ¥ APAKTUHCKMA FOPU3OHTBI) W YCONLCKOW (OCMHCKUIA
rOpU3oOHT) CBWT B npeaenax ApaxkTuHckoi, Maprkosckoi, Cesepo-Mapkosckoi,
Henckow, MotanoBckoW v gpyrux nnouwianen. Konuuectso ranvrta 8 ponomuTax
pocturaet 40—50%. B necyaHMKax ranur 4acTo WenuKom 3anonHAeT Mnopsl,
obpazyAa NOMKUNWUTOBLIA UEMEHT, cocTasnaAmowmMi 15—20% Bcer maccsl NOPOAsI;
TAKWX YKE BENUUYMH NOCTUraeT B MECYaAHUKEX U COAEPKaHUWe aHruapuTa. FanoreH-
HbIE MWUHEPANbl B KeMBPUACKO-BEPXHENPOTEPO30ACK X OTROXEHUAX 33aBepLWIAIDT
NOCNeN0BaTENLHOCTL NOCTCEAWt EHTAULMOHHOTC MUHEPANooBpPa30BaHMUA.

3athvrcupoBada cynsdhatii, J4MA TeppureHHbix NOpo4 OPAOBUKCKON topma-
unn BuHHuner, paszsuToir 8 npoBuHUuMAX MaHuToBa u CacwaueBan (Kawapa) wu
B npuneramuwmyx paidoHax CWA [Kessler, 1978]. 3to rnasHuim obpazom
OTNOXEHUA BPEMEHHbLIX BOAHLIX NOTOKOB W 30MNO0BkLie. YCTaHaBNWBAIOTCA ABe
redepaumin cynohata KanbUwA. PaHHAR NpeacTaBNeHa MMNcOM U aHrMuapUTOM,
KOTOPLIE UEMEHTMPOBANW AHOHHLIE MECKK MPU WCNapeHud MpOCavyMBaBLUNMXCH
CKBO3b HWX NPUNUBHO-MOpCKMX Bo4. KpucTannuzauma a2HruapuTa nospHen
reHepauuu obycrnoBneHa NPoHMKHOBEeHMEeM BOA U3 3aNeralulnx Bhille OpAOBHUK-
CKO-CMNYPUACKKX 3BanNopUTOs.

B mewconessix KapboHaTHbIX nnacTax BepxHecunypuidckow (nyanos)
coneHocHow dicpmaumy CanuvHa Ha rasoHocHoW nnowaaw benn Pusep Munnc
(wrat Muvuran, CIUA) nopoabl COAEPXKET aHMMADUT B NyCcTOTax W TpewuHax,
3 TAKIME FanuT, PAcCeAHHbLIM W UEMEHTUPYIOLMA 0BNoMKY MEXIOPMaUMOHHbIX
Bpekunin [Gill, 1977]. Mo mHenuro [. Tunna, dopmuposaHue No3gHWX rano-
FeHHBIX MWHepanoB B KapboHaTHLIX MOpoAax BbiZBaHO BNWUAHWENM 3BanopuTo-
BbiX PAacconoB, NPOCayuBaBLLUMXCA CBEPXY W3 GTNOXEHUN HAANPUNMBHLIX paB-
HUH. Qopmauma Canuda nNoACTUMAeTCA BeHNOKCKoOW dopmauved [wwond, 8
COCTaBe KOTOPOW BLIAENASTCA 3HAYMTENbHOE KONWYecTBo pPuhoB — "‘NUHHaK-
nen”. B nopopax, cnarawowwmx puoBsie MOCTPORKYM, Takxe HabnwogalwTca
BTOPUUHbIE CyNnahaTU3aumMa ¥ ranuTu3aumMa, KOTCPkIe CBA3LIBAIOTCA C AeNCTBNEM
pPacconos, MWrpUPOBABLUMX 13 OTNOMXKeHUi thopmaumun CanvHa.

3HAUNTENBHO PACNPOCTPaHEeHk! TranoreHHble MWHepank! B HeranoreHHbix
nopoAax 0cafouHoro vexna [pUnATcKoro nporvBa, coaepXaLLera ABe MolWHbLIEe
3BanopuToBbie opMauvK: hpaHcKy 1 dameHcKy. Kararederuyeckue Cyfb-
atbl (aHrUApMT, pexe—runc) PasBuThl B MEXKCONEBbIX (HWKHeaMeHCKUX) U
noaconesbix (thpaHcko-puenckinx) otnomenuax. CyneaTHsie HOBOO6pPa3oBa-
HUA BCTPEYATCA B BMAE BbLIMONHEHWA MNOP, KaBepH, TPEWWH W y4acTKoB
MET3COMaTMYECKOr O 3amelleHUA MaTPUlbl NOPOA B M3BECTHAKAX, AONOMUTAX,
necyaHWKax, rpasenuiax, aprunnurax. [OCTAWAreHeTUURCKWA ranuT B8 nopax,
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TPEWMHAX W KaBepHax 3aMKCMPOBaH B KApPOOHATHbLIX U TEPPUTEHHBLIX MEX-
CONEBLIX M MOACONEBLIX AeBOHCKWUX nopoaax. CaenaHel OTAENbHBIE HAXOAKMW
NecYaHMKOB C ranuTOBLIM LUEMEHTOM B OTNOXEHWAX MNWUHCKOW CBUTLI puden.
MpoABNEHUA KaTareHeTU4YeCKMUX ranoreHHblx MuWHepanos B [MpuMNATCKOM Nporu-
e UMeT TUMUYHO HaNOMEHHbLIA XapakTep W pacnpocTpaHeHbl B OTNOXKEHWUAX
pa3Heix chaunmi: OT AEBOHCKUX MOPCKUX — rnybBoKoBoaHOW (ROMaHWMKOWMAHOM)
1 wenshoBon (BuorepMHOW) — L0 KOHTUHEHTANLHOW NEAHWKOBOW (BUNbYAHC:
Kan cepusA BeHAa). NpeacTaBnNAET WUHTEpPEC ranuTusauuA NOPOA BepxHeW Bbl-
BETPENOW YaCTWU KpUCTannM4eckoro dyHaameHTa.

Ha Ttepputopuu Ypano-floBonxbA npoueccom cynbdaTudaunn OxBa4veHsbl
fOpOAbl Pa3HOrO NWUTONONMYECKOrD COCTaBa HWXKHENEPMCKOro, KameHHoy-
rONLHOro, [AEBOHCKOro W BEPXHENPOTEPO30MCKOro BO3pacTa, 3anerarowue
noa KyHrypcko# coneHocHow Tonuwed [CypkoBa, 1972; Yenuxkor, CMWUpHOBA,
1972; Crebnesa, Cemerosa, 1980; u ap.]. B BawkWpuu KatareHeTvyecKwit
AHrMAPUT BCTPEYEH B KaBepHax W TpeuiHax KapbOHaTHbIX OTNOXEHWA AeBOHA:
BepxHero (cpegHe-BepxHedpaHCKWA NOABLAPYC, B TOM 4YUCNEe AOM3HWKOBLIV
ropu3oHT) W cpeaHero (cTapoockonsckKo-Buickue cnow). Ha TeppuTopuu
Tarapuu OTMe4yeHa BTOPWYHAA CyNbhatusauma KapboHaTHbiX NMopoa Gawxup-
CKOTrO Apyca W TYPHEWCKkMX NecyaHukoB. BbinageHwe BTOPUYHBLIX aHrMapuTa wu
runca 3acMKCUpPOBaHO B OKCKO-DAWIKWUPCKUX WM AEBOHCKO-TYPHEMCKUX Kap-
BOHATHBIX WM B HWKHEKAMEHHOYTONbHbIX TeppureHHsix nopogax Kyubbiwes-
ckow o6nactu. B npegenax MepmMckoil obnactv ycTaHoBneHa KaTareHeTv4eckan
cynbthaTU3auMA HWKHE- M CPEeAHEKEMEHHOYIOMNbHbLIX 0BMOMOYHbLIX, OPraHoreH-
HbIX W XEMOMEHHbIX KapBoHaTHbIX nopold M necyawmkos. Cynbharel ABNAKTCA
OAHWMM M3 NOCNEeaHWX B PAAY BTOPUYHOIO MUHEpanoobpa3oBaHuA. KaTareHeTu-
YECKaA CyNb(aTu3auuA BPEXHENPOTEepPO30OMUCKUX TepPPUreHHbIX U KapboHaTHbIX
OTNOXeHWW ycTaHoBneHa B CepHosoacko-AbBaynuHckom, BaBnuHcko-TleHuH-
cKkOM nporubax v B apyrux pawoHax Ypano-MosonxkeA. KonuyecTso aHruapuTa
B8 nopopax aocturaet 4—15%.

MocTauMareHeTUYeCKWe aHruapuT u runc 3adwkcupoBaHbl B BanTuidckown
cvHeknu3e B KembBpuiCKMX MNecyaHuKax WM anesponMTax, BbIWE KOTOPbIX B
pa3pese UMeeTCA BEpXHEeNepMCKan 3sanopvToBan dopmauma [Mawkosa, 1979].
CynehaTHbie MWHEpansl CnarakvT NOPOBbIM W KPYCTUPUKAUNOHHBLIA UEMEHT
06NOMOYHBIX NOPOA, BLINONHAKT TPEWMHb!I B HAX U ABNAKTCA Haubonee noza-
HUMW KaTareHeTUYeCKUMWU MUHEpanamu.

Wupoko pacnpocTpaHeH BTOPWYHBIA AHTMAPUT B NecYaHWKax poTnureHgeca
(P;) CeBepoMOpPCKOW CWUHEKNW3bI, e OHW (EPEeKPbLIBAOTCA MOLWHON 3Ba-
noputosoi copmauven uexwrTeirHa (P,). Mo aaHHeIM H. X3Hkoka [Hancock,
1978], Ha ceeepe ®PI B TONWE POTNUTEHAECA, CNOMEHHOW nNecyaHUKamwu
MYCTLIHHOrO  NPOUCXOXAEHWA, aHTUAPWT 3aBepiaeT NOCNeA0BaTeNnbHOCTh
ETOPUMYHOTO MUHEPanoo6pa3oBaHuA, 3 ero KONWYecTBO MHOIA3 YMEHbLUAeTCR
BHM3 NO paspesy OT nepexkpsiBaolwero uexwrTerdHa, K. eHHn ¢ coasTopamu
[Glennie et al., 1978] oTmevaroT 06bIYHOE NPUCYTCTBUE BHTUADWTA B TPEWUHAX
HWXHENEPMCKWUX MecYaHWKOB 30H Pa3pbiBHbIX TEKTOHWYECKWX HapyWeHUH
tokHoro cextopa CesepHoro mopAa.

MoppoBHO M3yyeH KaTareHeTWYECKWA aHIMAPWUTOBLIA LEeMeHT KeMBpuiCKKUx
NecyaHWKoB, NOACTMNAKLWMX raNoOreHHyl TPWACcoBYHD TONWY Ha HedTAHOM
mecTopoxaeHun Xaccu-Mecaya B8 Anmxupe [Mposzoposud, CKpeinnuk, 1978].
IHTepeCHO Hanuuue B 3TOM PalOHe aHrMApPUTa B BbIBETPENbIX rpaHWTax Ao-
<eMBPUUCKOro KpUCTannu4yecKoro yHAaIMeHTa.

Yucno npumepoB moxeT BbITb YMHOMEHO, OAHAKO AOCTAaTOMHO NPUBEAEHHbIX,
1100bI y6eAUTbCA B rno6GanbHOM Pa3BUTUM ABMEHUA 0OPAa30BAHWA ranoreHHsIX
<aTareHeTUMYECKUX mMUHEpanoB B noaconesBbiX hopmaumnAx. [Mpouecc vmeert
athaumanbHbid CKBO3LNNACTOBLIN, TUNUYHO HANOXKEHH LI XapakKTep u obycnosnex

204



BO3/ENCTBMEM Ha NOACONEBbIe NOPOAbLI PAa3NMYHOW (auranbHOW NpUHAANEX-
HOCTU (rnyBoKoBOAMbIE M WeNnb(OBLIE — MOPCKWE; NYCTbIHHLIE U NEeAHUKO-
Bble — KOHTWHEHTANLHbLIE) CWUMNbHO MWHEPANWM30BaHHLIX PAacCONOB, MWUIPUPY-
FOWWX M3 3anerariumx Bblle CONEHOCHbIX (PopMaumni. Takum o6paszom, Heobxo-
[MMbIM CneaAcTBUEM ranoreHe3sa, pa3svBaloUIeroCA Ha NOBEPXHOCTH 3emnu, AB-
NAETCA ero NPoOAOCNIKeHWe B pa3pe3e NOACONEBbLIX OTNOXKEHM (ranoxartareHes).
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YAK 551.312.46
C.K. KPOIMAYEBA
QAUWN APEBHER CEBKXY W MNPUMHUWMNL] UX BLIAENEHWUA

DdaumnansHan obcraHoBKa, HasbiBaeman '‘cebrkxa’ wnm 'cabkxa’’, yctaHosneHa
Ha COBPEMEHHbLIX NMPUNUBHO-OTNUBHBLIX PaBHWUHAX, PacNONOMEHHbIX B apUAHbIX
30Hax. BnepBble onNWcaHMe yCnoBWW ee OCafKOHAaKOoNNeHWA bbiNno npowsseneHo
no mMarepvanam W3y4yeHWA OCaLKOB NPUNUBHO-OTNIMBHOW PaBHMHbI HOr0-3aNagHo-
ro nobepexbna MNepcuackoro 3anuea [llling et al., 1965] . Hapaay ¢ dopmuposa-
HWEM pasnuuHbIX MO COCTaBY OTNOeHW (KapBoHaTHLIX, TeppureHHsix) AnA
cebkxu xapakTepHo cyGa3panbHoe Hakonnewwe 3sanoputos. Kpucrannuiauua
ranoreHHbIX MWHEPANoB NPOMCXOAMT B Nopax paHee OTNOXEHHbIX OCAAKOB B
pesynbTate KanunNNAPHOro WCNapeHUA rPYHTOBbLIX BOA, OCHOBHbLIM UCTOYHUKOM
KOTOPbLIX CMY»XUT MOPCKaA BOAa W3 npunerawuwien naryHol. [letanoHoe wccne-
[l0BaHME COBPEMEHHbLIX NPOUECCOB ranoreHesa B yCNOBUMAX NPUNUBHO-OTNUBHLIX
PaBHWH CTano OCHOBAaHWEM ANA YCTAHOBMNEHWMA aHanorv4Heix gauuid (naneo-
cebkxa) u B APEBHU X OTNOKEHUAX,

WayveHme aunit naneocebKxu uMeeT He TONbKO YACTO HayuHbIW, HO W
NPaKTUYECKMIA WHTepec, TaK KakK K HWUM NPUYPOYeHbl HEKOTOPbLIE BMAbI NOnes-
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HbIX WCKONaembix. B accouwauuu c cybaspancHbiMW 3BaNOpPUTaMKU MOTYT
BCTPEYATLCA METannoHoCHble KpacHouBetwl [Dean, 1979]. K cmewadHbim
KapboHaTHO-CyNb(aTHLIM  OTNOXEHWAM . NaneocebKxn NPUypOYeHbl  3anexu
CEPHBIX PYA MHOTMX 3K30reHHbIX MecTopoaeHuin [Kponauesa, 1980]. C
AEBOHCKWMK  3BanopuTamu naneocebKxv CBA3aHbl MECTOPOXABHUA yrhe-
BOAOPOAOB W ra3oBoi cepel 3anagHoi Kawaas [dynnep, Moprep, 1972]. K
aHanornuyHelM daunAm npoTepo3oickoro kKomnnewkca CesepHol TeppuTopuu
(ABcTpanuAa) nNpuWypoYeHa MenHAR MUHEPanu3auuMmA 1 HeBonbluve 3NureHeTw-
YecKWe MeCTOPOXAEBHMA CBMHUA W UuMHKa [Muir, 1978] .

Kputepuu, KOTOPsIMW B HAcTOALLEe BPEMA PYKOBOACTBYIOTCA ANA Pacno3Ha-
BaHWA (hauWin IBANOPMUTOB, OTNAraBlUMXCA B ycnoBuWAx naneocebkxy, paspabo-
TaHbl FNaBHLIM 0Bpa3om Ha MaTepuanax coBpemeHHoN npubpexion cebrxu [My-
cua, 1974; Kendall, 1978; v ap.]. B nocneaxue roasi cybaapansHbie 38aNopnTs!
8bIABNEHbI B COCTaBe MHOrMX APEBHUX TanoOreHHbIX (OPMAaUMiA PasnUYHOro
Bo3pacra., Kak MOXHO CyauTb N0 OMWCAHWMAM 3Thx (rauuid, WX OTNOMNEHWA B
APEBHMX KOMMNAEKCaxX OTNMYAKTCA OT COBPEMEHHBLIX B TAKOK »E Mepe, Kak
OTNMYEKTCA MOULHLIE TOAWMW 3BaNOPUTOB MNPOWNOI0 OT OrpaHWyeHHbIX Mo
06beMY ¥ MOLLHOCTH COBPEMEHHbIX HAKONNEHWH coneid. [MpuynHblI 3TOra cneayer
MCKaTb B 3BOMOUMMW ranoreHHOro npouecca B XO04e reONOrMYecKOW WUCTopun
[Axwwmn, 1977] .

Ona ycraHoBneHna thaunid naneocebkxu B nNpegenax ranoreHHbIXx KOMNAgK-
COB CYLWECTBYHT pasnuyHbie KpuTepuu. VX cneayeT pasnenvTs Ha OB Tpynfol.
K nepeoi OTHOCATCA KpUTepui obAzaTenbHble, OHBOCHOBAHHbLIE OCODEHHOCTAMM
MexaHU3Ma cyB5aspantHOTro HaKONMEeHWA 3BaNOPUTOB, KOTOPRLIE KaK CYLWECTBYOT
B COBpPEMEeHHOW 06CTaHOBKE, Tak AOMKHbLI ObINW CYLLECTBOBAETL U B NPOWNLI
anoxu, Ko BTOpOW rpynne OTHOCATCA KpuTepuu, obycnosnexHuie ocobew-
HOCTAMW, NPUCYLLIMMW KOHKPeTHbIM OBCTaHOBKAEM ranoreHes’a B YCNOBWAX
ADEBHEW ceBKXu.

OcHOBHbIMW 06A3aTENbHLIMK  KPUTEPUAMK  HOPMUPOBAHWA  3BANOPUTOB
naneocebxkxn ABNAKOTCA: 1) NPUIHAKKM MHOTOKPATHOTO OCYWEHWA 0CanKoB
(TPewmHbl YCbiXaHWA, 3PO3HOHHLIE NOBepxHOCTY 1 T.Nn.) ; 2) oBunue BoaopocHe-
BbIX CTPOMAartofuToB; 3} NpUCYTCTBME B Pa3ps3e NNOCKOraneyHblX KOHrIio-
MepaTtoB, XapaKTepHbix ANA 30HbI NnAxa; 4) cBoeobpasHsie GoOpMbl BbIAEAEHUA
3BanNopPMTOR.

Conocrtaenedunz ocobeHHocTert hauuit naneocefKXuU, 4TO OTAMYAST WX OT
COBPEMEHHbIX aHanoros, No3BOMMNC aBTOPY BLIRBUTHL HEKOTOPLIE AONONHUTENb-
Hble KPUTEPWK Pacno3HaBaHWA 3TUX (hauni B APEBHWUX hOPMaUNAX.

MouwHocTe oTnoMeHuidA naneccebikxu. Ha OCHOBaHWW aHanoruKM c CoOBpemeH-
HOW CeGKXOWM CMOMWNUCL NPEACTaBNEHWA, YTO MOLHOCTb EAMHMYHOrO NNacra
3BANOPMTOB cocTaBnAer & ceBkxe He Gonee 3 m [®ynnep, NMoprep, 1972].
[onycKaeTch, YTo MHOMOKPaTHOE 4YepeaoBaHue LUKNOB ceBKxu moxeT obycno-
BUTb MOLWLHOCTL 3TMX OTROMEHUIA A0 HECKONbCKWUX AecATKOB meTpos [Kendall,
1978]. OgHaKo ecTb NpPUMepPbl 3HAYATENbLHO BOALLIMX MOLULHOCTeR. BepxHe-
lopckue anrnapuTsl dopmauvn bakxep (CUWA) obBnapaioT nprisHakamu cebrxo-
BbIx chaumin u gocturant mowHocty 330 m [Mycua, 1974] . Cnow oaHOPOAHOrO
No TEKCTYPaM aHruapuTa, KOTOPhIA HAKannuBancR B yCNOBMAX naneocebKxw
B cunypuiackom Muuyurancikom GacceiHe, AOCTUrarwdT molHocTk okono 80 m.
EanHuyHbie cnov (uniknel) kapBoHaTHO-CynbdatHbIX OTNOXERUWA naneocediKxmn
B Tupaccko#d cBWTe [lpeakapnaTbd, YCTAHOBMEHHbIE 3BTOPOM [Kponauesa,
1978], Takxe pocturaT moulHocti 15—20 m.

CnepoBaTtensHo, MOWHOCTE OTASNLHOMO UMKNA naneocefKXyu MOXET 3Hauyw-
TENbHO NPEBbLIIATL MOLLHOCTL aHANOMUUYHbIX COBPEMEHHbLIX OCANKOB W COCTaB-
NATH NO KPaiHen Mepe HECKONLKO JECATKOB METPOE.
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B3auMOOTHOLWEHWA C CUHXPOHHBIMM haunAmK. Paumm naneocebxkxu obrapy-
KMBAKTCA HE TOMLKO B Npeaenax MOPCKWX HEranoreHHbIX OTNOXeHWW (Hanpw-
MEp, ManoOMOLLHbLIW TUNCOHOCHbLIA TOPU3OHT CpeaM MOPCKUX HEOreHOBbIX
KOMNNeKcoB KepyeHCKOro NONyocTpoBa), HO 4acTo BXOAAT W B COCTaB Kpyn-
HbIX FanoreHHebIX hopMaunin, 3TUM OHU OTNUYAKOTCA OT COBPEMEHHbIX OCaAKOB
cebkxu, KoTopsle thopmupyloTcA Ha doHe npeobnagarwllero HoOpMansHO-Mop-
CKOro ocafKoHakonneHwA. [AnA coBpemMeHHOW cebKxm Hame4aeTcA Creayowmi
haumaneHLId  PAA:> KOHTUHEHTaNbHble aumn —daunun cebkxu — MopcKkue
kapboHaTHeie dauuu. B apeBHUX dopmaumuAx Takxke MoxeT HabnioaaTtbeA
TaKaA 30HansHOCThL. [IpMMepoM ABNAETCA BepxHeaeBOHckaA ctopmaumA Crer-
nep [@®ynnep, Moptep, 1972]. HekoTopble MccnenoBaTeny CHMTaKT NPUBEAEH-
HYI0 NOCNefoBaTeNbHOCTL hauni obA3aTenbHOW ANA ycTaHOBNEHWA Naneocebkxu
[Devis, 1977].

Paccmartpuean daumanbHble pAALl B APYrUx ranoreHHsix dopmaunax, cneay-
eT cAenaTe BbLIBOA, YTO NpWBEAEHHAA Beiwe ‘'Knaccuuyeckan’’ nocneposartens-
HOCTL He Be3ge BbigepkuBaeTcA. OTcyTcTBYET OHa B MECCHMHCKOW dopmauum
Ha o-se CuuunuA, rae daunn naneocebkxu pacnonaratTcA no nepudepud nubo
CONAHBIX NWH3, NMBO BrNagWH, BLINONHEHHbLIX CyBaKBanbHbIMKW auMAMK cynbda-
TOB KaNbUWMA, YEePeayHLMXCA C MEPrenAMU M MENKOBOAHLIMU M3BECTHAKAMU
[Hardie, Eugster, 1971; Schreiber et al., 1976] . ®auunu naneocebkxu ycraHo-
BNEHLl B ranoreHHoW chopmauuu HuxHero ¢apca B CesepHom Mpake, rae oHu
pasmewarnTcA no  nepudepud OAQHOBO3PAaCTHbIX COMNEHOCHBLIX OTNOMXEHWUH,
sanonHAwmx Meconotamckuin nporu6 [Shawkat, Tucker, 1978]. Ce6kxo-
gbie craumv KepueHckoro nonyoctposa [Kponavesa, 1977] conpaxeHbl 06bi4HO
C OAQHOBO3pPACTHbIMM KapﬁoHaTHO-i‘nMHHCTbIMH MOpPCKHUMMU CbaLI.HRMM, 0oaHaKo
Ha OTAenbHbIX Nnowaarx (Kameiw-BypyHckuit nporub v ero 6opra) nepexo-
AAT B cyBaKBanbHbie rMUHUCTLIE TOHKOCNOUCTbIE TUNChbI.

B "‘knaccvyeckom’ thaumansHOM pAAY B COOTBETCTBMKM C 3aKoHOM [onos-
KuHckoro—BaneTepa caumM naneocebkxu B pa3spesax ByAyT HaxoAWTbCA B
LWKNWYECKOW NOCNepoBaTe/ibHOCTU ¢ KapBoHaTHLIMW MOPCKMMU OTNOXKEHUAMMU,
Hapywenuve atoro chaumansHoro paga B Tex CNy4YaAX, KOrAa B npuneratolem
BOAOEME TakiKe HakannuBanwWce ranoreHHble ocagkw, obycnoBnueaert
nepemex<aemMocTb hauui naneocebkxu ¢ cybaKBanbHbIMU 3BaN0OPUTaMM.

Mpumepom nepeme)xkaeMocTu 3BanopuToB cebkxu ¢ 3BanopuTamu, OTnaras-
WWMKWCA B MNOTPY)KEHHbIX Y4acTKax conepoaHoro 6acceidHa, cny»xaT cpegHe-
AEBOHCKUE OTNOeHWA OacceHa J3nbk-ModHT B Kadage [Bebout, Maiklem,
1973], rpe BbifeneHbl TpW hauuansHbie 30HbI HAKOMNEHWA 3BaNOPUTOB
(cebkxoBan, MenkoBoaHaR cynbtaTHas W rnybokoBogHaR ¢ conamun). B
pazpe3ax HabniopaeTcAa nepecnavBaHve ranoreHHbix daunii naneocebkxu c
cybakBanbHbiMKW 3BaNOPWTaMW. YCTaHOBNEHHbIE aBTOPOM B THPAacCKOW CBUTe
MpepxkapnateA KapBoHaTHO-CyNbtaTHbIe OTNOeHWA naneocebkxu [Kponause-
Ba, 1978] Takke 4epeaylOTCA ¢ MOHOCYNb(ATHLIMKW, OTHOCUTENbHO rnyBoko-
BOAHLIMWU OTNIOXEHUAMM,

B napeBHuX ranoreHHbix chOpMauMAX HEPeAKO BCTPEYATCA accouuaunu
3ganopuToB naneocebkxu c Gonee ApeBHUMU MOPCKUMM PUDHOBBIMKM KOMN-
neKcamu, pasmeuleHHbIMW No nepudepur 6GacceMHOB ranoreHHoOW CeaMMEeH-
Taumn. OveBWAHO, BO3BbilEHHbIE PUOBLIE: MNATO U MX CKNOHLI B NEpPUOA
COKpalleHnA nnowaged mMopckux bBaccenHos (thakTop, 06yCnOBWMBLUMK rano-
reHe3) nNOA BO3AEMCTBMEM 3pPO3UM NPEEpallanice B MONOrMe NPUAUBHO-
OTNUBHLIE PAaBHWHLI, CNabo HaKNOHEHHbIE B CTOPOHY MOPA. 34eck NPOUCXOAWNO
cyba3panbHoe HakonneHwe 3BanopuToB. [pumepom Takoi o6CTaHOBKU cnyar
cdaumm naneocebkxu, nNpunerawwuve K LpPeBHEMY PU(OBOMY MaccUBy B
Muunranckom 6HaccernHe. CxoaHaa 0BCTaHOBKA CNOXXMNAack MPU HaKONNEHWU
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BEPXHEKPCKOW raypaakckoin dopmaunn B paloHe 1oro-3anagHon Yactu [uccapa,
rae cauuu naneocebKXW, YCTaHOBNEHHbIe aBTOPOM, MPUNEramT K apesHemy
pucoBOMY MaccMBY oKchopAa M NEPEKDLIBAKOT ero CKNoHbl. Pauuu naneo-
ceBKXM Ha HeKOTOPLIX aHTUKNMHANAX KepyeHCKOro MONyocTpoBa TaKke
NepeK peIBalT Maccueel Bonee APeBHMX YOKPaKCKUX pudos.

Hepeako takan o6bcraHoBka cnocobecTByeT KpuUCTannu3auuM ranoreHHbix
MWUHEpPanoB HenocpeacTBEHHO B Tenax pudoB, Cnou aHrmapuvTU3UpOBaHHbLIX
pUOB ¢ COXPaHWUBLUMMMCA OPraHOreHHbIMMW TEKCTYPamw AocTurarT B hopma-
unu Anbk-NMonHT 20—50 M. CX0AHLIA MexaHu3M aHrMAPUTU3aunK pudoreHHbIx
KapboHatoB onucaH W.B. BGesBopoapoeoi [1975] B Bu3eiCKoOn Tonue toro-
BOoCTOKa Pycckon nnatopmMel. AHaNOrM4HbIA MEXaHU3M  CcynbhaTusaumu
pucos HabnwogaeTcA B YOKPaKCKUX OTNOXeHWAX nobepexsA KepuyeHckoro
nonyocTpoBa, W3yuyeHHbiXx aBTopom [KponaueBa, 1977]. K 3tum pudam
npuurcnAnMce BGonee nosgHwe auuu naneocebGKxM, OCTaHUbLI KOTOPLIX Euie
MOXHO Habnopate B obHaxeHWAX. CoBpemeHHbIe aHanorn noaobHeix o6pa3oBa-
HWA HEU3BECTHbI.

Teoxumuyeckan obcraHoBKA ranoreHesa B ycnoBMAX naneocebkxu. OaHum
M3 XOPOLUO M3YYeHHbIX NpoueccoB 06pa3oBaHlA COBPEMEHHOW CeBK XK ABNABTCA
AVareHeTHMYeCcKaA AONOMWTU3AUMA paHee OTNOXEHHbIX O0caakos KapboHara
KanbunA. JToT npouecc obycnosneHd 3HauuTenbHbiM OBeAHEHMEM MUWHEpPANU30-
BaHHbIX TPYHTOBbIX BOA KanbUuWem, KOTOPbIA MNOCTOAHHO pPacxXOoAyeTcA Ha
KPWUCTanM3auuio runca B nopax peixnbix KapboHaTHeIX oTnoxeHui. Boapacra-
HME oTHOwWeHuA Mg/Ca u cnocobeTeyeT AoNOMMTU3ALMKM OTNOXKEHWA cebrxu.
MHorve wccnegoBateny nNPUCYTCTBMIO CUHMEHETUYHOrO CynbdaTam Kanbuva
AONOMUTA NPUAAIOT NOYTU PeLUarolLee 3Ha4YeHWe NpW AMarHOCTUpPOBaHuu dauuin
naneocebkxu [Devis, 1977; u ap.]. OaHaKo MMEOTCA APEBHWE ranoreHHbie
opMaunKn, B KOTOpbix ceBKXOBble hauumn YCTaHOBNEHbI BNOMHE AOCTOBEPHO,
HO BMECTO AONOMWTA B acCoOuMaumm ¢ Cynbatamu NPUCYTCTBYET TONbKO Kanb-
uunT. NpuMmepamu ABNAIOTCA cuUUNMinCKUA meccuHuin [Hardie, Eugster, 1971]
1 Tupacckan cBuTa MNpeakapnater [Kponauesa, 1978].

MprynHBI OTCYTCTBMA AONOMWTE B HEKOTOPbLIX CyNb(aTOHOCHbLIX OTNOKEHUAX
naneoceBKxu moryr BeiTh pazHbie. WX BbiAcHeHue TpeByeT creuuanbHbiX Wc-
CrefoBaHWA NO BOCCTAHOBMEHUIO TEOXMMUYECKON 06CTaHOBKMK HaKoNNeHuA
atux caunin. OAHOW W3 NPWHKH, H3 HAW B3rNAA, MOeT ObiThb YpeamepHoe
NOBLIWEHVE KOHUBHTPaUMK cynbaTHOro uoHa 8 pacteopax. B atom cnyvae anA
CO3AaHMA HAChILLEHWA NO FMNCYy AOCTATOYHO BbIN0 MeHbLIWX KONUYECTB Kansuua,
YeM 3TO MPOMCXOAWMT NPKU MPOLECCAX CONHEYHOTO MCNapeHWA MOPCKOA BOAbI.
CneaoBaTeNbHO, KPUCTannu3auMA runca M3 pacTBopa He NPUBOAWMNA K Cyule-
CTBEHHOMY NOBbIWEHUH OTHOweHuA Mg/Ca, 4To 4 npenaTcreoBano A0NO-
MWUTKU3aUMK. [JONONHUTENbHbIM MCTOYHMKOM CyNnbaTa MOrfiu BbiTe KOHTUHEH-
TanbHbie BOAbLI, CMELUWBAKWMWECA C MOPCKMMKU. BeickaszaHHOe npeanonoreHue,
eCTecTBeHHO, He ABNAETCA eUHCTBEHHbIM OBBACHEHWEM.

MoakITOXMBAA paccMOTpeHWe DAAA OTAWYMIA  @laumia naneocebkxu OT wx
COBpeMeHHbIX aHanoroB, CneayeT caenaTth BuiBOA, YTO CPAaBHUTENbLHO-NUTONOMU-
YECKW METOA, OCHOBaHHBIA HA NPUHUMNE aKTyanu3ma, npM AMarHOCTUKE 3TUX
06pazoBaHuiA  AOMKEH NPUMEHATLCA C  CYLECTBEHHLIMWU  OrpPaHUYEHUAMMU.
MexaHuuyeckoe nepeHecedue BCex ocobeHHOCTel coBpemMeHHOM cebkxu Ha
APeBHWEe ranoreéHHbie KomMnnekKcei, KaxK 3TO 4acto ﬁbIBaeT, MOXET CTaTe Npe-
NATCTBUEM ANA YCTAaHOBNEHWA 3TUX (hauMii B ApesHMX hopmMaunax.
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YOK 552.14:553.63
B.H1. KOMHWH

OCHOBHbIE OCOBEHHOCTWM AWMATEHETUMECKWUX NPOLECCOB
B FANOrEHHOM NWTOrEHE3E

[unareHes oxBaTbiBaeT MHOroobpa3Heie nNpouecce! npeobpasosaHuA nep-
BUYHO-OCAXAEHHOTO 0CAAKA B NUTUHULUMPOBAHHYIO FOPHYO Nopoay. 3Tu npo-
Lecchl NOAPA3AeNATCA Ha XWMUYECKUE W u3ndeckue (prcyHok). Xumuuec-
KWe MpPOoUecChli, NPUBOAALUME K W3IMEHEHUID XWMMUYECKOrO COCTaBa 0CaaKa
(metacomatos), v npeobpazoBaHve meTacTabunbHbIX MWUHEPAnNOB B nNpome-
KYTOUHBIE, 3 NMPOMEXYTOUYHLIX B KOHEYHbIE M3y4eHbl W OCBeweHsl B paboTax
M.I. BanAawko [(1962], H.M. Crpaxosa [1962], M.M. dusera [1967] » ap.
Takue XUMMWYECKWE MPOUECCH!, KaK MNepeKpucTannu3aumaA, MuHepanoobpaso-
BaHWE WX MOPOBbIX PACTBOPOB W [APYrWe, C PasnMyHon CTeNeHblo AeTanbHo-
CTW paccmoTpeHbl B neTporpathuyeckux paGotax B.A. Baxpameeson [1956],
B.H. NlybuxuHon [1954), T.M. Xapxkoson [1976], A.A. Wearnosa u M.J. Bo-
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MpespaweHun NOPoAoOGPA3YIOUNX CONRHLIX MUHEpanoa

-] WcxoaHeie KoHeuHpie
Muxepan Y —
ﬁcr:uecxaa e lOMBMHuﬁ aec] CUHrOHUR TabuTyc MuHepan Xumuueckan hopmyna BOETE""HL‘":‘ CHUHFOHWA ] raguTyc
| - . .' —
Kaprannut  KCl » MgCl, * 6H,0 1,6 Pabmuueckan  BouYKOBMAHBIA, Cunbauk KCI 1,99 Ky6uueckan KybBuueckuni
TabnuTyaThIA
Kauuut KCl «MgSO, « 3H,0 2.1 MoHaKnuHHaA  TabnuTuaTein NanrBeAnut K, S50, » 2MgS0, 2.8
Ancommt Mgso, = 7H, O 1,68 PomBuueckan  Mpu3MaTHuecKui, KuzepuTt MgsO, = H,0 2,57 MOHOKAUH-  [IUNMpaMuaans-
UronbuaThin Ha8 HbiW
3ncomuT MgSQ, « 7H, 0 1,68 " MpuamaTyeckuia | KauHuT KCl » MgSO, * 3H,0 211 4 Tabnuryatein
CunbeuH KCl 1,99 WKy Bruecxan Ky Bruecrui |
Incomut MgSQ, + 7H,0 1,68 Pombuveckan  [Mpu3maTiyeckuin NawrBeanut K,S50, « 2MgS0O, 23 KyBuueckan  KybBuyeckui
CuneBuH KCi 1,99 Kybuyeckan KyBunveckuin }
Kaunuut KCl » MgsO, = 3H,0 21 MOHOKNUHHEA TabnuT4aTbid Kuseput MgsO, = H,0 2.57 MOHOKNMH- Onnupamuaans-
HaR HpI#
3ncomuT MgS0, * 7H,0 1,68 PomBuueckan npusuarnuecxuﬁ\ Monuranut  2CaS0, « K,S0, » MgsQ, PF TpuknueHar  TabnuTuatbii
< 2H,0
KapHannuT KCIl » MgCl, « 6H,0 1,60 Tabnurtyateiv ‘
Manc CasQ, * 2H,0 2.3 MoHoknunnan "

poHosoi [1972], C.M. KopeHesckoro u M.Jl. Boporosoin [1966], B.B. Jlo-
Gadosow [1956], 0.1, [OynuHomeuua ¢ coasTopamu [1868], A.M. Mpotono-
nosa v E.B. MNMerposa [1981], C.B. Xoabkosow [1973], A.A. Apxemckoro
[1967) w np. Y70 KacaeTcA (HW3WYECKWX TIPOLECCOB, TO WX U3YMEHWO YAENA-
eTCA 3HAYMTENbHO MEeHblUe BHUMAHWUA W 4aule BCEro OHW pacCcMaTpUBalOTCA
KaK nocneauvareHetnyeckue. Bmecte ¢ Tem BONpPOChI B3aWMOOTHOLUEHWA XW-
MUYECKUX W (M3NYECKKWX AUAreHEeTUYeCKUX NPOoOUEcCoB W WX BNMAHWE Ha CTPYK-
TYPHO-TEKCTYPHbIA OBNUK NOPOA MPAaKTUHYECKWM Mano M3ydeHsi. ITW BONpOChI
v 06CYKAGOTCA HUXE.

Beckma Ba)kHOW 0COBEHHOCTLIO CTDOEHMA FanoreHHbIX OTNOMEHWIA, KOTO-
paA OKa3klBaeT CYUWECTBEHHOE BMUAHWE HA [MareHeTU4eCKWe MNPOUEeCChl, AB-
NAETCA PUTMUYHOCNOMCTOE CTPOeHWe ocagka (nopoasl}, obBycnosneHHoe ue-
PEAOBAHWEN CE30HHbIX WAW CE3OHHO-NepuMoanYHbIX oDpa3zoBanwii OQHOW cTa-
AWMl pasBWTWMA ranoreHesa ¢ Ce30HHbIMW WNKU Ce30HHO-NEPUOAMYHbIMKU 06pa-
30BaHWAMK LpyToh, Gonee BbicOKOW (unm, HaoBopoT, Gonee HU3KOW) cTa-
Avn. Hanpumep, 3nemeHTapHblii Habop aHTWAPUTOBOW NOpPOAbI COCTOMT M3
YepefoBaHWA CNOMKOB aHrUAPATE U [ONOMWTA WK TMUHWACTO-KapboHaTHON
nopoAbl; CUMALBUHWTOBLIA HAaBop — W3 ranorenuTa, NEPUCTOW KameHHOW co-
N, CHNIbBMHA M 3EPHUCTOM KaMeHHOW Conv; KapHannuToBbii Habop — U3 ra-
nonenuTa, KameHHoil conu W KapHannuta u T.n. [Xapkos, Xapkosa, 1969] .
XumuueCKue AuareHeTvyeckue npeobpazoBaHUA OXBaThIBAKOT He seck Habop,
a B MepPBYW ouepear CNONKW, CoAepwauwe Kpucrannorupapatel; du3vuveckue
e npoueccel — unuM Becb 06bem Habopa, UM TONLKO €ro KanuiiHbie Ce30H-
Hbie crnoiku. CnepoBaTenbHO, W36UpaTeNnbHOCTL MPOABNEHUA XMMMUYECKOrO
AvareHe3a B pa3pese ranoreHHsIX oOcagkoB npeacTasnAer coboil xapakTep-
HYI YepTy WX Auar eHeTUYECKUX Npeobpazosatnin,

JnA XxuMHUYEeCKOro guareHesa ranoreHHsiX OCaAKOB TaKyKe XapaxkTepHa
HeobpaTmocTe MuHepanooGpasoBaTenbHbIX M MuHepanonpeobpa3oBaTenbHbIX
npoueccoB, KOTOPaA BbiTEKaeT M3 Toro, 4To Npeobpa3oBaHWe MWHEPansHOro
cocTaBa MPOMCXOAWMT B HanpaeneHuu rnpespaweHuA  KPUCTannormapaTHbIX
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hopm B Be3BodHbie, Gonee NeErKux MUHEpanos — 8 Oonee TAXKEeNbIe U MuHe-
panoe OTHOCUTENBHO CNOHOro raéutyca — B MuHepans! 6onee npocrod dop-
mbl (taBnuua) . HeoBpatMMocTb  MWHEPANOrO-AMareHeTUHECKUX MNPOUeccoB
onpeaenrAeTcA BaaumOfencTBvem BacCeMHOBOM W [QOHHOW panbl; U3mMeHeHUe
COCTaBE MOCNEAHENH OFPaHMYeHO, TaK KaK npoueccs: Avddy3uy B MeX3epHO-
B8OM NPOCTPAHCTBE WAYT O4YeHs MeAneHHo. AsneHue HeoOpaTHMOCTU w3MeHe-
HWUA MWHEPansHOro COCTAaBa MOMKET CAYXUTb KPUTeprem pa3rpaHudeHun aua-
TeHe3a W KarvareHesa, TaK Kak KarareHeTMuecKme M3MEeHEeHWA MUHEepanbHOro
COCTagBa NPOUCXOAAT NOL BAWAHWEM MOQIEMHBIX BOMA, drpecCUBHOCTB KOTGC-
DbIX MO OTHOLWEHW0 K 0CaaKY MOWeT ObiTh pasnuuyHof W BbISHIBATL 0OpaTy-
Mble ABneHWA. Hanpumep, KapHannuT, KauHuTt, naHrbeidHuT, KusepuT BTOPOR
reHepaumu Ha Kanyw-TonbIHCKOM MECTOPOMAEHMU CBA3dHLI C TPeWWHOB:-
TbiMiA 30H3MW, MO KOTOPLIM UMPKYMPYIOT B804kl ¥ Bbi3biBAOT JOKanNsHoe
muHepanooBpasosaHue BTopoil redepauvn [[wwHopuase, 1979; Iobarosa,
1956; Xogewkosa, 1973; w ap.. Cnepoezientko, ANA XUMMYECKOrO AMare-
HE2a XapakTepHa MPOCTRAHCTBEHHAER mMacliTabHocYb, @ ANA KaTareHesa nokalb-
HOCTL Pa3BUTUR MUHEPaNbLHBIX NpeobpazoBaHwii.

MpoasneHue hUaMYECKUX AWArEHETUHYBRCKKX W KaTareHeTvveCKux npouec-
COB TaKKe XapaxkTepulyeTcs MacwTabHOCTLIO, HO OTAWYMe COCTOMT B TOM,
YTO [BMAareHe3 NPUYpPONeH IK OTAENLHLIM CROWKAM Mnu WX naykam, a tusnvec-
KW KaTareHes OxeaTeiBaeT Beck oGbeM cnoA, nnacra w T.n. Ecnv no nnowagw
oba Tvna BTOPUUHBIX NpeoGpazoBaHuil MaclwTalHbl, TO 8 pa3spede Mu3nyecKuid
AVareHe3 XapaKTepu3YeTcA NOoKankHOCThK (38 MCKMOYEHWEM [JUCROKAUUOH-
HOTO), a M3MUBCKUIA KaTareHes — MacwTabHOCTei0, T.8. 8 KdarareHese B8eCh
ofbem cnoA unu nnacra npuobpeTtaeT APYryd CTPYKTYpPYy v TEKCTypy, a 8
auareHess — OTAENbHLIE CAOWKWA WNKM MX nayku. Harnpumep, ranokukes conpo-
BoX/daeTcA Bceobuwmum obpa3oBaHuem CTPYKTYD TEYEHUA ranuTa W nonocua-
TOU TeKCTYypb! thnwovaansHoW KameHuow conu [Guser, 1959; KonHun, 1963].
Opyrum HarnAgHLIM NPUMEPOM MOFYT CNYXWTb aHrUAPUTOBLIE FOPU3OHTLI,
»ensakooOpasHoe WNM KenBayHoe CTPOeHWE KOTOPbLIX ONpeaenfAeTcA Konu-
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OBNMK TanorerHbiX NOPOA

4yecTBOM cynbtarta kaneuma. C ysenuuyeHuem rnvHMcTO-KapboHaTHON npumecu
ensBakoobpa3HOCTL CTPOEMUA YMeHbLWAaeTCA M Npu npeoBnagaHun B nnacre
TMWHUCTO-KapOOHATHOM COCTAaBNAIOLWIEA WC4e3aeT COBEPLUEHHO, T.e. B OAHOM
pazpese aHruapuTo-AONOMWTOBLIE TMNOPOAbI AWAreHETUYECKW He W3MeHEeHb!,
a [ONOMWTO-3HTUAPWUTOBLIE — NOABEDKEHLI AWareHesy .

Euwe onHoW 0COBEHHOCTLIO AWareHe3a ranoréHHLIX 0CafKOB ABMAETCA TO,
YTO XUMWUYECKWME MPOUECCLl NPUBOAAT K WHTErpauuu 3eped, T.e. K yKpynHe-
HWIO 3epPHUCTON CTPYKTYPLI CNOWKOB, a ¢M3nyeckue — K audihepeHumaumm,
T.e. K YMEHbLIEHNIO Pa3mMepHOCTU 3epEH; MMEET MECTO TaKXKe TO, YTO CTPVK-
Typa CrOAKOB He W3MEHAETCA. HanomeHue XUMWUYEeCKUX U (UaMYecKux npo-
LUecCoB APYr Ha Apyra u uv3bupaTenbHocTb JuareHeTuyeckux npeobpasosa
HUA OBYCNOBNUBAKOT CROMHLIA CTPYKTYPO-TEKCTYPHLIAN PUCYHOK MOpOAbI,
B KOTOPOM COYETAWTCA MepBUYHLIe U BTOpUuHbIe chopmbl. O6wmi obnvk nna-
€T3, CNOA, NAKeTa 3aBUCUT OT KONWYecTBa AMAareHeTUYeCKW W3MEHEeHHBIX CroWn-
koB. [lpeobnagaHve CNOMKOB C MNepPBUYHO-CEANMEHTAUMOHHBIMW CTPYKTYpa-
MW 1 TEKCTYpamu oBycnoBnvBaeT nepBuyHbIM OBNUK Nopoib! U Byanupyet
AuvareHeTuyeckue npeobpasosaHuA. W HaoBopot, npeobnanaHve auvareHeTu-
YECKW W3MEHEHHbLIX CNOWKOB NOAYEPKWBAET BTOPWUUYHLIA PWUCYHOK NOPOAbl, W
06bI4HO TakWe ABNEHWA NEerKo AMarHOCTUPYIKOTCA: Hanpumep, MNECTpble CWIb-
BUrHNTL BepXHEKaMCKOro MECTOPOXAEHUA.
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B 3akniovyeHuWe OTMETUM, 4TO NPUBENEHHARA KNAacCUUKAUUA OWAreHeTH-
YECKMX NPOUECCOB (CM. PUCYHOK) ¥ WX BAWAHWE HAa CTPYKTYPHO-TEKCTYP-
Hbld 0BNKMK nNOpoa ABNAKOTCA NpeABapuUTEntHLIMW W B AansHeidwem GyayT
YTOYHATLCA #  AeTanu3uposatecA. OAHAKO OnNUCaHHbIE Bbilue OCOBEHHOCTM
N KnaccuthuKaumm AnareHeTHUNECKUX NPOUECCOR Ye B HACTOALlee BPEMR No-
3BONAKT rnybxe W3y4nTe YCnOBMA HOPMWPOBAHWA TUNCOHOCHLIX, CONEHOC-
HbIX M KANUEHOCHBLIX TONLWL U KanuiHLIX MECTOPOXAEHWNA.
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YK 554541 .8
M.®. CTAUYK

TEPMOAMHAMMYECKWMIA MOAX0O K CBA3W
AHTUOPUTOBLIX TONW, C MOPCKOW BOAOCH

Cpean 6Gonblworo pa3Hoo6pa3svA COBPEMEHHbIX CONEPOAHEIX O03ep HeNb3A
BCTPETUTEL TaKWE, KOTOPLIE CAYXKNK Obl NPOTOTMNAMW [APEBHUX IBANOPUTOBLIX
sopoemos. Mo3Tomy pasragky o6pa3oBaHUA TaKUX OTNOXEHWA HeoBxoanmo uc-
KaTb B CaMuX 3BanopuTOBLIX ToNwax. B AaHHOW CTaTbe Mbl NOMbITaEMCR NPO-
aHanM3upoBaTh BO3MOMHOCTb OCEKAEHWA W3 MOPCKOI BOAbI aHrMAapUTa —
OQHOTO M3 HEOTBEMNEMBIX CNYTHUKOB 3BaNOPUTOB.

B ocHoBe coBpemeHHbIX XMMMWUYECKWX MPEACTaBNeHWR, onpefenAlounx na-
pareHe3nc rurca v aHrMapwMTa, NexuT TEPMOAMHAMWYECKWUW aHanwu3, OCHOBaH-
HbI Ha TOm, 4TO CBOBOAHLIE 3HEPTUM W IHTPONUM 3THX ¢as pawT pasHoBec-
HYI TemnepaTypy nepexona, bnu3axkyw K 43 C. 370 noaTBEPXAEHO MPAMbIM
akcnepumeHTom [puropees, lllamaes, 1967]. MameHeHMe aKTWBHOCTA BOAS!
B CONeBbIX PAacTs0pax MOXeT CHW3WMTS 3Ty TemnepaTypy nepexopa. Touka
nepexona, CMeWeHHaA K 2626 Tpebyetr akTuBHoCcTM Boabl 0,812, [nA pas-
HOBECHA TWMC—aHrMAPUT B pacTBopax NOBAPeHHOW COAW TakKaR aKTWBHOCTL
BOAbL!I AOCTMraeTcA nNpu KoHueHtpaumu 2221 r NaCl Ha 1 kr H.O. B Hacoi-
LleHHOM pacTBOpe MOBAPeHHON conu ee coaeprkavue Bnuiko K 27 r/kr Cne-
AOBAaTENbHO, BbICAKMBAHME aHruaputa npu 25°C AOMKHO OCYLWECTBNATHCA
B 0DRacT KOHUEHTPaAUMIA panbi, DAM3KOM K HACBLIWEHWKD NO NOBAapeHHOW co-
ni. B peAcTBUTENbHOCTWM, KaK M3BECTHO, M3 BO/bi OKEAaHWYEeCKOro TUna Bbica-
UBaHWE [UMCa NPOMCXOAMT npw coneHoctn 13 r/kr [Crawyk v ap., 1964].
K MOMeEHTY, KOrfa KOHUEHTpauma conu nogHumetcA Ao 22 r/Kr, OCHOBHaA
Macca cynbdaros KanbUWA OKAXETCH Ve BbICIKEHHON!.

Takoe 4YWCTO PACYETHOE PEeWEeHME MOXeT DbiTh OCNOPEHO: TemnepaTypHble
YCNOBUA CMEHbl FunNca aHrMapurom WM3MEHAKTCA COOTBETCTBYIOWMM Noabo-
pPOM aKTUBHOCTW BOAbI. PaCYET e 3TOW aKTMBHOCTM O4EHbL Mano 4yBCcTBUTE-
neH K 3Ha4eHUMAM CBOBOAHbIX 3HEPrUW CYNbaTOB, HO B 3HaYMTeNbHON crene-
KU 33BUCMT OT CONeBOro choHa. Tak, npu dUMKcuposaHHoOW cBOBOAHOW 3Hep-
i Tunca CcoxpaHeHWe paBHOBECUA C EHIMAPUTOM NPW U3MEHEHUU AKTUBHO-
¢t Boabl oT 09 no 0,8 6yaer conpoBoaaTsCA Koppekuueid ceoBogHoR arep-
rn aHruapurta or —1322,29 ao -1321,71 «k[x/mMone. B To xe Bpems 8
BuHapHoW cucTemMe coaeprkaHue NOBAPEHHOW CONKM AOMKHO OYAST U3IMEHWTLCA
or 14,18 no 23,12 r/kr.

Ovctona cneayer, 4TO TEPMOAMHAMWYECKWE AAHHbLIE, TMONYYEHHBLIZ HA OCHO-
BaHWWA CBeAeHWA O PpacTBOPUMOCTM 3TUX MWHEPANOE B AUCTUNINWPOBAHHOW
BOAE W NepeHeceHHble (QOPMANLHOW IKCTPanonAuMelr Ha coneson (hoH, HEAO-
CTETOUHO 4YYBCTBMTENLHLI AAA aHanui3a paBHosecuA mMuHepanosB. Tem Gones
HenpuroaHel ANA OUEHKW KOHUEHTPAUWW CONEBOro PacTBOpa AaHHble, B3AThIE
M3 TEPMOOMHAMMHYECKUAX ClPaBOYHMKOB, MAe COrnacoBaHWe MeAYy OTAENb-
HbiMW 38eHLAMKW OTHIOAL He OCYWECTBMANOCE NO CONeBbiM PacTBOPam W rae
norpewHocT B 5 K/ ABNAKTCA BNONHE AONYCTUMbIMW.

MostomMy ANA BuLIACHEHWA VyCnoBui 06pa30BaHMA AHTUOPUTOBLIX TOMLU
HEODOX0AWMbI A3HHBLIE O HEMOCPEACTBEHHLIX CONEBbIX paBHoBecuAx. OaHako
Takue MaTepMansl He Bcerga MoryT GbiTe OAHO3HAYHO WHTERNPETUPCBAHbLI.
CBA32HO 37O C TeM, 4TO NpubnuykeHWe aKTUBHOCTW BOALI K PABHOBECHOW TOM-
KE CHMNBbHO YANWHAET WMHAYKUMOHHLIA nepwon. Tak, nNo AaHHbim 3.M. Mens-
Hukosor u WA, Mowkunou [1973], B CMeLaHHOM pAacTBOPE XNOPUCTOro
KanbUWR W MarHWA NpeepaweHve MeTacTabunbHOro runca B CTabMNbHLIA aH-
TMAPUT 3aHMMAaN0o OT OBYX A0 TPeX JIeT ¥ 33BACENO OT COOTHOLWIEHWA XNOopu-
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pos. MO3TOMy 4acTo TO, 4TO MCCNeaoBaTenem PacCMaTpUBaeTCA Kak YCTOW4M-
BaA hasa, 8 AEMCTBUTENBHOCTH MOMET BbITh METACTaBUNLHONW Pa3HOCTLIO.

W3 HabnopeHnin, NO3BONAOWMX CAENaTh OAHO3HAYHbIE BbLIBOALI NO NOBOAY
paccmaTpvsaemMon Hamu nNpobnembl, BaKHbIMW 0Ka3anucb 3KCNEPUMEHTanb-
Hble [aHHble O nosefeHun cuctems: Na, Mg, Ca [Cl, SO, —H,0 npu 25°C
[MenbHukosa, Mowwkwuna, 1973], cornacHO KOTOPLIM B KOHUEHTPUPOBAHHOM
pacTeope cynbara MarHwA aHrnaput HeobpaTumo npespawancA B runc. Moxk-
HO NOACYUTATb, 4TO AKTUBHOCTL BOALI TAKOM O PACTBOPa 40MKHA 6biTe paBHOM
0,87. MwapataunA 6e3BoaHOW pa3HocTM cynbata Npu aKTuBHOCTU soabl 0,87
no3sonAeT YBepeHHO MWKCMPOBaTh 06NACTe YCTOMYABOCTH aHTUAPUTE HUKE
3TOro0 3HayeHuA., AKTUBHOCTL BOAb! 0,87 cooTBETCTBYET CONEHOCTU BOAbI 172“/00.
VMccnenoBaHuA NO YCTOWYMBOCTM TWMMCAa W aHruapvTa 8 napannensHbix pacT-
sopax MgCl, [MensHukoea u ap., 1977] w CaCl, [MensHukosa, 1973] npu-
BOAAT K BLIBOAY, 4TO COOTBETCTBYHLUAA PAaBHOBECUID ABYX CynbhaToB aK-
TUBHOCTL BOAbI paBHa 0,81 (coneHocTs — 222%0) -

B pabore W.I. Peicca u 3.J1. Hunyca [1955] npuBeneHbl pe3yneTarel 3kc-
NEPUMEHTOB MO PacTBOPEHWIO MWNCa B PacTBOpPax CONAHOM KWCNOTbl. Yepes
roa B npobax, coaepwaumx Gonee 24% HCI, runc npespaTUncA B aHruapuT.
ABTOPbI CYMTAOT, 4TO FWNC YCTOWHMB B PACTBOPAX COMNAHOW KWUCNOTbI KOH-
ueHTpaummu Huxe 21,15%. 310 cooTBeTCcTBYET aKTMBHOCTM Bofbi, pasHoin 0,58,
Kax M3BECTHO, BbINAaAEHWE ranvWTa HayvMHaeTCA Npu akTusHocTW Boabl 0,753.

Taxkum 06pa3om, NpAMble AaHHbIE CBUMAETENBLCTBYHOT, 4TO Npu t = 25°C Toy-
Ky Nepexofa rMnc—aHrugput cneAyeT UCKaTb B AMAana3oHe aKTUBHOCTEN BOAbI
0,68—-0,87. 370 COOTBETCTBYET OKEAHWYECKOW BOAE, KOr4a OHa YyXe ocBoboX-
LeHa OT OCHOBHOM Macchl cynbarta KansuyuA W NOABNEHWE NPOCNOEB aHrvA-
pPUTa B JIOHHbIX OT/IOXKEHNAX CTAHOBUTCA HEBO3MOXKHBIM.

[pyroi acnexkT npobnemel 3aKnyaeTcA B NOPa3vTeNbLHOW YUCTOTE KOM-
nneKca ayTUreHHbIX MUWHEpanoB, CriaralwmMx 3BanopvToBLIE Tonwwu. B coe-
PEMEHHBIX CONePOAHbLIX DAccerHax MOLWHOCTb YUCTbIX CONAHbLIX CNOEB He npe-
BbiWA@ET nepeBbIX caHTumeTpoB. [ake Ha knaccuveckom Kapa-boras-Mone
CONEHOCHBIM nnact MowHocTbio 40 m pasyBoxmeH TePPUreHHbLIMU WU TeppUreH-
HO-OpPraHoOreHHbIMKU  NPOCnoAMU. GOPMUPOBaHWE MOLLHLIX 3BanNOPUTOBLIX
TOMNU, CBA3bIBaKOT OBOLIYHO C MHTEHCWBHLIM MCnapeHwemM BoAabl GaccerHa u C
KApPKUM KNUMaTOM Kak MpWuvMHOi 3Toro ucnapeHuA. llerko nokasatb, 4TO
apKWUA KNWMaT ¥ CBA32HHAA C HUM BbLICOKAA TemnepaTypa BO3AYyXa He yBe-
NUYMBAKOT WHTEHCUBHOCTL WCNApPEHUA, a ONpefenArT TONLKO NOBbIWEHHOe
cofep>kaHve napoe B aTtmocdepe. [oTeHuManbHLIE WCMNAPUTCNbHBIE BO3MOX-
HOCTH Aawe COBPEMEHHOr0 KMMmaTta [ocTaToyHO Beicoku. CoBpemeHHan at-
mocthepa paneka OT HacbllWEHWA Bnaroi. 3Ta HeAOChIWEHHOCTL YBENWYMBaET-
CA C BbLICOTOW, W B cTpatoccepe BO3AYX WMEET OTHOCUTENbHYI0 BNAaXHOCTh
1-2% [MoHwH, Wuwkos, 1979]. WHTeHcMBHOCTE BOAOOBMEHA MEXAY CYLUen
M atMoC(epon MCXKHO OUEHWTH NO BENWYMHE FOAOBLIX OCAAKOB WU CpeaHemy
colepaHuio Bnarv B aTMocdepe. MNepsan BenuuuHa coctaenAet 5,26 « 10' 7 kr
[BopuceHikos, 1976], a eropar — 1,24 * 10'® kr [Rudloff, 1962]. OtHowe-
HWe 3TUX undp nokassigaeT, 4To o6HOBNEHWe BOAbLI B COBPEMEHHOW armocde-
pe npoucxoaut 3a 8,6 cyT. HepochilweHHOCTh atmocdiepbl BNaroi U BbICOKEA
WHTEHCUBHOCTE BOAOOOMEHA, Kasanock Obl, AalOT NPaBO HafeATLCA, YTO B Hbl-
HEWHWIA nepuoa rae-To Ha 3emne AOMKHO NpoMCxXoauTs (OpMUpOBaHWe 3Ba-
nopuUTOBOM TonuwM. MNoyemy xe 3Ta BO3MOXKHOCTb He peanv3yeTcA?

OkaselBaeTcA, ANA TOro, 4yTobbl TakaA BO3MOXKHOCTL peanu3oBanack, Tem-
nepatypa BoAsl 6GaccelHa o6A3aTensHo AomkHa bBbiTh Bbile TemnepaTypsbi
oKpy»awouwed cywy. TonbKo TOraa Bo3ayx, NOCTYNaA C CYLWW W CKONb3A Hag
MOBEPXHOCTHID BOAbI, pPa30rpeBaeTcA, HacblulaeTcA napamu u npuobpetaer
BepTMKaneHoe YyckopeHue. lpu 3TOM yCnoBuMM CO3A3KOTCA peanbHbie Npea-
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NocbINIKKW NepeHoca Bnarku C noBepxHocTu OaccerHa, MpuaA K 3aknyeHuio,
YTO ONA MHTeHcuduKauwn wucnapeHUA Heobxoamma 6Gonee BeICOKaA Temne-
patypa BOALI NO CPAaBHEHWID € TEMMEPATYPOM OKPYIXKawolled CyLM, Mbl CTan-
KWBAEMCA CO CNOXHOCTBH CO3f4aHMA TakoW obcTaHoBKK. YaensHam Tennoem-
KOCTb BoAbl pasHa 4,184 [Ix/K *r. YpenbHaA TennoemKoOCTb maTepuana cy-
wu npu nnotHoctv 2,2 r/cM” moeT BbiTh OueHeHa senvumton 0,84 Ox/K o r,
Ortciofa cneayer, 4TO Npy¥ OAHOM M TOM JKe MOTOKE NYYACTOW 3HEPruMM BoAa
byneT nporpesathCA rNybke, 4em CyLwsa, a TemnepaTypa BOAbl OKAXETCA HUMke
TeMnepaTypel cyww. WcnapeHue ¢ Takoi BOAHOW MOBEPXHOCTM MOMXET MPOWUC-
X0AUTE TONBKO B HOYHOE BpemMA WKW NpW CMeHe Tennoro ce3oHa XOonoAHbim,
Takoe ucnapeHue HOCUT NYNbCUPYHOLWMWIA XapakKTep, 4To He cnocobeteyeT 06-
pas’oBaHWK OAHOPOAHLIX Tonwi. [porpesaeMocTs BOALI CTAHOBWTCA coM3Me-
PUMOW C MPOTPEeB3aEMOCTLIO CYWwW B MEnKoBOAHbIX BaccerHax. Ho menkosoa-
Hble BaccerHbl orpaHuyeHsl No nnowaau. Hebonswiwe rnybuHbl TakUx BOAO-
eMOB CNoCOBCTBYHT pPaBHOMEPHOMY pa3HOCY TEpPUreHHOro marepuana no
gcemy AHY. 3T CONEpofHbIE 03epa, NOK PLIBAIOWIME COBPEMEHHBLIN NUK 3eMnu,
HE MOTYT CMY»KWMTb aHanoramu 3sanopuTosbix BaccenHos.

A3 W3N0XeHHOro cneayeT, 4To 0Opa3oBaHWe aHrMApvTa M WHTEHCUBHOe
XemMoreHHoe ocanxooﬁpasoaauue onpefenAKTCA EAWUHCTBEHHLIM (baKTOpOM ==
Temnepatypoi. Mpu 3Tom cneundmka ycnoswin He moxeT BbIThb Co3gaHa con-
He4YHOW paAvaumen, NOCKONbKY Temmnepatypa bacceiHa AonkHa ObiTb Bbiwe
TEMNEPATYPbLl OKPYXawwen cyww. TakWve BblBOAbl 33CTaBMAKT OCTOPOMXHEs
OTHOCUTLCA K FUNOTE3e, COrNAacHO KOTOPOW 3BanNOpuTsl — cnefbl O6bIYHbIX
MOPCKUX 33aCONOHAWMXCA BacceHOB, pacnpoOCTPaHEHHBIX B PanoHax C apua-
HbIM KAKMMaTOM.
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10.H. QEPHOTinH

NMNANEOTEONrPA®PUYECKAA PEXKOHCTPYKLUWMA

YCNOBUIA OBPA30OBAHWUA KBAPUEBLIX KOHIMOMEPATOB
PAMOHA TAPATAW-XAA

(Anpanckuii wwut)

V3yueHHbIN pavioH pacnonoXeH B 3anagHoW 4acTv ANAaHCKOro Luta B
cpeaHem TeyeHWn p. ONeKmMbl M NPOCTPaHCTBEHHO COBMNafjaeT C Taparanckow
TPOroBOW CTpYyKTypoi. Beibop obnexkTa wccnefoBaHWin onpefenAncAa MpuUcyT-
CTBMEM B 3TOW CTPYKType, BepOATHO, OAHWX W3 Hawbonee apeBHux B CCCP
KBapueBblX KOHIMOMEPAaTOB, NPEACTAaBNAKWMX WHTEPEC KakK B Hay4yHOM, Tak
M B MOUMCKOBOM MnaHe. B reonoru4eckom CTPOEHMM CTPYKTYpPbl Y4acTByOT
06pasoBaHKA TPOroBOro M NpoTonnaTopMeHHOra CTpYKTY PHO-hOPMAaLMOHHBIX
KOMMNNEKCORB.

Mopoabl TporoBoro Komnnekca, BelgeneHHsle B.A. KyapABUeEBLIM ¢ co-
astopamu [1971] B BblpeinaxCKkyro Tonwy, NPEACTaBNEHbl KPUCTaNNWYecK-
MU CNaHuamMu, rHelcaMmmn M >KenesucTeIMU KBapunuTamu, MeTamopduim KoTopbIX
oteeuaet amcmbonutoson cauwn. Bospact TporoBoro Komnnekca TpakTyeT-
CA NO-pa3HomMy (DT 2apxen A0 paHHero NpoTepo30A) W onpeaendeTcA BPEMEHHEIM
uHTepeanom oT 3 Ao 2,4 mnpa. net. OTnoXeHNA KomMnnexkca o6pa3yroT CUHKNMU-
HarmnbHY CTPYKTYDPY, BbITAHYTYI B CyOMepuAMOHanbHOM HanpaBneHWn, KoTo-
pam B nNnaHe WMEeeT CMOXHbIE O4YEPTAHUA W OrPaHWYMBAeTCA C kro-3anaga W
KOro-BOCTOKA KOHTYpPaMW rpaHUTHbIX KYNONOB, a C 3anafa — Cepyei paspbiBHLIX
HapylweHuid. Ha 10KHOM OKOHYaHWW TPOroBaA CTPyKTypa rpopbIBaeTCA rpa-
HUTO-rHEWCOBLIM  Kynonom, obnexkaA KoTopelid nNo nepucepun oHa pa3sasa-
uBaeTcA Ha ase Donee y3akue BeTBu (puc. 1) .

Crpaturpacmuyeck Bbilse 3aneraeT TeppureHHaa navyka, BbiaenAeman B8
Taparauckylo TOnwy, KOTOpPaA KoppenupyetcA ¢ MkabuicKoW CBMTOW yAOKaH-
CKOl CepWW HWKHETro NpoTepo3oA. Tofuia ¢ YroBbiM W a3uMyTanbHbiM He-
cornacMemM nNepPeKpbiBaeT OTNOXEHUA BbipbiNnaxckoil TONWWM W COXpaHWnack
B BuAe HeBONbLWMX, MOHOKNWHANLHO 3aneralwmnx parmMeHTOB MOLWHOCTBH
no 100—150 m. QHa cnoweHa yYepeAyiOWMMUCA MeXAYy coboi KBapuvTamu
W  KoHrnomeparamu, 06pas’yoLWMMU ELWHYHD KBApUWTO-KOHIMOMEPaTOBYHO
nayky.

[py6o06nomoyHble Nopoabl MpeAcTaBneHbl PasHOBUMAHOCTAMW OT MeNKo-
L0 KPYMHOraneyHeix, € npeobnagaHMem CpeaHeranedyHeblXx KOHMNOMEPaToB
XOpOWen okaraHHocTu (KoaddguumeHT oxkataHHoctu 0,67). Mopoasl cnabo
COpTUPOBaHHble (Ko3thduumeHT copTupoBanHocTu 0,17) u cnabo crpyeHHsle
(20—50%) .. OTrmeyaeTcA TWUNWYHAA [ONA KOHTNOMEPATOB 33aKOHOMEPHOCTL:
BO3paCTaHWe OKaTaHHOCTW ranek Cc yBenuYeHWeM X pasmepa.

McehmToBLIM MaTepuan KOHrN1OMepaToB MPeACTaBNeH B OCHOBHOM XWNbHbIM
kBapuem (95—-98%) W HebONbLWIMM KONWYECTBOM KEMe3ucTbiXx KBapuuTos
(1—2%), aHanormyHelx NoAcTMnNaWMM o6pa3oBaHMAM TPOroBOro KOMMNeKca.
3anoNHUTENbL KOHTTOMEPAaToB — ONMrOMUKTOBLIE, pEXe — NoNMMUKTOBbIE MeTa-
MopdIM30BaHHbLIE MECYaHMKKM, COCTOALWME M3 KBapua (60—80%), mMMKpoknuHa
(10-30%), 6uotuta (5—10%), myckoButa, amcmbonos W apyrux, 6Gonee
peAKVX MWHEPanoB. XMMWYECKUMKM aHaNn3amu LemeHTa KOHINMoMepaToB codep-
WAHWA KPEMHE3eMa onpeaeneHsl B Konuyecteax o1 83 no 93%.

AKUECCOpHblE MWHEpansl, COAEpPMalWMecA B KoHrnomepaTax B HeBoOnbuwwx
KONWYECTBAX, NPEACTaBNeHbl BeCcbMa YCTOWYMBBLIMU W YCTOWYWBBIMW MUHEpPa-
NaMi — UMPKOHOM, PYTMNOM, TypManuHOM, MEeMaTtUMTOM, rPaHaTOM, MarHeTu-
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P u e, 1. CxeMaTuyecka reonoruyeckan kapra TaparakCxoro yYactka

1 — 4eTBEpTMYHbIE OTNOXeHWA; 2 — NpPOTepPO30ICKWE rpaHuToMasl Kopapckoro (a)
1 apesHectaHosoro (6) komnnekcos; 3 — HUkHMA NPOTEPO30W, TAparauckans Tonwa,
KBApUWTbl U KOHrMomepaTbl; 4—6 — apxed—HWXKHWA NPOTEpPO30W, TROTOBLIN KOMMNEKC:
4 — noApyAHaR Nayka, KpucTannuWyecKue cnaHuel, FHeWcel, 5 — pyaHas nauka, menesu-
CThle KBapuuTbl, § — HaapyaHaR Nauyka, KPUCTaNNMYECKUE ChnaHubl, rHedcel; 7 — apxei-
CKWE THEeACbl, KPUCTanNWYecKue CNaHusi, nepepaboTaHHLIe B paHHem npoTepo3oe; & —
pasnomei npocnexerHsie (@) u npeanonaraemsie (6)

TOM, UNbMEHWUTOM, CtheHOM W ApP. B pe3ko NOAYMHEHHOM KONMWYECTBE MNpUCYT-
CTBYET YMEPEHHO YCTONYMBLIA anarTur.

KBapunTel M KOHrNomepaTbl Taparanckol TONWM — NOPOAbI MWUHEpPanoru-
yecku 3penbie. [cedmToBbie, NCAMMWUTOBLIE KOMMOHEHTbI, @ TaK)ke KNacro-
reHHbIE aKLECCOPUU NPeACTaBNEeHbl YCTOWMMBBLIMA MUHEpanamu, Ha OCHOBaHWM
Yero MOXHO cAenate BeIBOA 06 06pazoBaHMM Taparawckow TOAWM 3a cuer
NOpoA, NOABEPTLUMXCA MHTEHCMBHOMY XMMMUYECKOMY BblBeTpuaanvto. OcrHoBHbI-
MW WCTOYHMKAaMW cHoca nNpy (OPMMPOBaHUM KBapUMTO-KOHFNOMEPaToBOW
TONWM, ONpeaeneHHbIMW Ha OCHOBaHWW MAeHTUGUKAUUW COCTaBa ranewyHoro




mMmarepuana, NCaMMUTOBBIX KOMMOHEHTOB ¥ aKUECCOPHLIX MUHEPANOB, CNyXUNu
Npunerawiive HENOCPEACTBEHHO K panory Taparai-Xam apxenckue Kpucrannu-
YECKMWE CNaHUbI, @ TAKXE FHeNCbl N B MEHbLLEA CTEMeHW — XKeNe3ncTole KBapuM-
Thl TPOrOBOro KOMNNEKCa, KoTopsle 06HaXKaloTcA B COBPEMEHHOM 3PO3UOHHOM
cpese.

B page npotonnaTOpMEHHbLIX CTPYKTYpP B 3anaaHol 4acty AngaHcKoro
WK1Ta HameuyaeTCA BO3pPacTaHWe NUTONOINMYECKOM 3PenocT¥ OCaAKOB ¢ 3anana
Ha BOCTOK NO HanpasneHwio oT YA0KanCcKoro nporvba K Taparauckown CTpyKTy-
pe ¥ panee — K HuwHe-XaHuuHckomy rpabeny. Takoe Bo3pacTaHue 3penocTtu
maTtepuana, noctynarwero s baccerHel ceanmerTaumu, 6u1N0 CBAR3aHO, BEPOAT-
Ho, ¢ bonee cTabunbHbIM TEKTOHMYECKUM PEXMMOM B NPefenax WeHTPanbHbIX
6nokoB AnpaHCcKoOro WWTa (N0 CPaBHEHMIO € aKTUBU3MPOBAHHLIM 3aNaAHbLIM
hnadrom wmra) W nuTadnem nepudepuyeckx GaccerHOB MeHee 3pensiM MmaTe-
puanom.

C uenbid peKOHCTPYKUMKM hauuManbHOW 06CTaHOBKM (hOPMWUPOBaHWA KBap-
UWATO-KOHTNOMEPATORBOK Tonwu no metoauke K. Ceiimca [Sames, 1966] npowus-
BeJEH CTaTMCTUYECKWMW aHanui3 cTeneHW OKaTaHHOCTW TraneyHoro marvepuana.
3TOT aHanM3 NOKasan, YTo ranbKv MMEKT XOPOLUYH0 OKaTAaHHOCTL M NOCTPOEH-
Hble KYMYNATMBHbIE KPUBbLIE OKAaTaHHOCTK (puc. 2) UKCUPYHT TeHAEBHUMIO
npubnrkeHWA Nopoa K NUTOPanbHeIM OTNOXeHUAM. COOTHOLIEHWE YANWHEHWA
M OKaTaHHOCTM KBAapUEBbIX raneKk Takye yKa3wiBaeT Ha npubperxHo-mMOopcKown
reHesnc KoHrnomepatoB. Metamopdmyeckue npeobpa3oBaHuA  KBapLUTO-
KOHINOMepaToBOW TOMLWM BbI3BanW yNNOWEHWE ranex W NEPEKpPUCTannU3auuio
KBapua B TOPUEBbIX 4aCTAX ranek, yTo NOBNeKno 3a cobon uameHeHue mopdo-
NOrvK raneyHoro maTepuana M NpMBEN0 K HEKOTOPOMY 3aHMMEHW Ko3addu-
UMeHTa OKaTaHHOCTH. TEM HE MeHee NO YKa3aHHbIM Bbile napamerpam obHa-
PYXMBAETCA NPUBPEXHO-MOPCKaA NPUPOAA KOHT NOMepaTos.

PaznuyHbie reHeTUYECKUE TUNbI rpyBOOBNOMOYHbLIX OTNOMEHWA, NO AAHHLIM
A.B. Cypkoea [1978], MMEOT 4YeTKVE pPasnuuyMa B CNEKTPE MaKCMMANbHbIX
Pa3MEPOB 3EPEH TAMENbIX aKLECCOPHbIX MWHEPAnoB, KOTOPbIE ONpeaenfATcA
YCNOBUMAMA  CPEQbl OCaaKOHawkonneHWA. T[nAmesan 30Ha xapakTepuayerca
HEMNpePLIBHLIM cnexkTpom B awnanasoxe 0,07—-0,67 mm, 30Ha pycnosoro nepeHo-
ca —0,4—15 MM 1 30Ha CKNOHOBOI0 NEPEMELLEHWA — NPEPLIBUCTHIM CMEKTPOM
g puanasone 0,01—1,38 mm. TRkeNble aKUECCOPUM TaparancKon ToNWM UMeKT
Y3KWUIA W HENpPEpPbLIBHbLIM CMEKTP MakKCUMManbHbIX Pa3MepoB 3epeH B WHTepBane
0,03—0,35 mm (puc. 3), KOTOpbIN OTPakaeT BbICOKYH CTeNeHb COPTUPOBaH-
HOCTY MWHEPANOB, CBOWNCTBEHHYIO NNAKEBbLIM OTNIOXEHUAM.

[Cane4HbId maTepuan KoHrnomepaToB umeeT cnabo HaknoHHoe 3aneraxuve
nog yrnamu 5—10° oTHocuTensHo 3aneraHwsa nnactos [BupwonekuH, KyapAe-
ues, 1971], uTo Takxe NOATBEPXA3eT NPUHAANEXHOCTE METAMOPMWU30BAaHHBIX
KOHINOMEPAaTOB K NpUBpPEXKHO-MOPCKUM 0BpasoBaHnAM.

GopmupoBsaHue Pocceined aKUeccopHbiX MUHEPAaNoB NpeaonpeaenAeTcA, C OA-
HOW CTOPOHBI, HANMVYUEM KOPEHHbIX UCTOYHWUKOB YCTORYMBBIX NONE3HbIX KOMNO-
HEHTOB, C APYro#W — TPaHCNOPTUPOBKOW U HakonneHwem B BnaronpuATHBIX Mha-
UManbHBIX YCNOBWMAX. AHanui naneoreorpadmyeckux ycnoeuin obBpasosaHuA
KOHINOMEpaToB Nokasan Hanuuve 6naronpUATHeIX thaKkToOpoB ANA 06pa3oBaHuA
NaneopocehinNer: BO-NEPBbIX, BLICOKAA 3PENocTh PacCMaTpUB3EMbIX KOHIrnome-
patoB cBugetenscTeyeT 06 ux dropmMMpoBaHUKM 3a CyeET NepemsiBa Kop rny6o-
KOro XMMWYECKOro BbIBETPMBaHWA B CTabuvnbHoW TeKTOHW4yeckoW obcraHoBKe,
B0O-BTOPLIX, HAKONNEHWE KOHrNOMepaToB NPOMCX0AMNO B NPUEPEKHO-MOPCKOM
obctaHoeke. MpubBpeHO-MOPCKOW reHe3uc KOHrNomMepaToB paccMaTpuBaeTcA
B Ka4YecTBe NONOXWTENbHOro axkTopa Mo aHanorvu € 3apyberkHbiMKM MECTO-
poxaeHuAmMM. B TO e BpemAa OTCYTCTBME CyLECTBEHHbLIX KOHUEHTPAauWn
NoNe3HbIX aKUeCcCoOpPHbIX MWHEPANOB B KOHINOMEpaTax, OYeBMAHO, onpenens-
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Puc. 3. MCTOrpaMmmsl MaKCUManbHbIX Pa3MEPOB 3€PeH TAXENbIX AKUECCOPHBLIX MUME-
panoB U3 KOHrMOMEPaTOB TAParanCKon TOMNWM

ETCA WX ManbiMW COLEPKAHWUAMM B NOpoAax NUTaOWKUX 06naCTe|7|, B COBpeMEH-
HOM 3P03WOHHOM CpE3e, He HeCcyLWMMU NPOMBILLNEHHOW MUWHEpPanu3auun ycTom-
YMBLIX MUHEPaNoB.

Mcnonb3oBanne ocobeHHoOCTed TAXeNbIX KNAacTOTeHHbIX MWHEpPanoB B KOH-
rnomeparax, NoABeprMxca MeTamopduyeckum npeobpasoBaHuAM B YCNOBUAX
anuaoT-ambmbBonuToBON thauuu, ANA naneoreorpaMuYecKUX PEKOHCTPYKLUMIA
Mo3BOMAET MPOFHO3WPOBaTL NaneopoOCChINHbIE MECTOPOXAEHUA MNONe3HbIX
UCKOMNaemsbIx.
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PEKOHCTPYKUUA YCNOBWA HAKONNEHWUA )
MENOBbIX OTNOMEHWM B KAPCTOBbIX OENPECCUAX
CEBEPA CUBWUPCKOW NNAT®OPMbI

B pesynsTaTe npoBeAeHWA KOMMANEKcCA reonoro-reotu3uvyeckux pabort Ha
npasofepexse CpeaHero TeyeHWA p. AHabap B none pa3sBUTUA KapBOHaTHbIX
nopoa cpeaHero KEMﬁpMFl BbIABNEHO GOJ'IbLI.IOE KonuyecTBo ﬂOFpEGEHHbIX
KapcToBbiX pAenpeccuid. OHWM  XapakTepusywTcA Gonbwum pasHoobpasvem
hopm, pasmepoe M COCTaBa BeINOAHAIOWKWX OTAOKEHWA. Popma Aerpeccuin —
KOHYCOBWAHaA, YaweBuaHan, 6nioaueobpasHas u konoaueobpasnaa. Paimeps
MUX NONEPEYHOro CeYeHMA KonebnwTcA B CaMbiX LUMPOKWX Npeaenax: oT NepBbix
RecATKOB MeTpoB (B nonepeuynuke} Ao 1—1,5 KM, B cpeaHem coctasnaa 300—
500 m; rny6uHBl BapbMpytoT 0T nepebix meTpos Ao 100—140 m.

OTNOXEHUA HUKHETD Mena, BbINONHAKUIME Aenpeccui, MpeacTaBneHsl rNuHa-
MW, anesputamu, cnabo nNUTUHUUMPOBAHHBIMW 3NEKTPONUTAMK, NECKamWw,
necyaHUKamu, COAepXKawnMmMiM Npocion U MMH3bl (MoLHOCTR oT 5—10 cm Ao
0,5 M) rpaBuitHO-raneyHoro Matepuana, TOHKO DacCeAHHOE YrAMCTO-CaXUCTOe
BELEeCTBO, FHe3fla WM KpowkKy yrned. [pucyTCTBME B NOPOAAx YIrfAMCTOro M
TopdonoaobHOro BewecTsa NPUAaET UM XapaKTepHYH BypoBaTO-KOPUYHEBYH
okpacky. PasHocTn, o6efHeHHble OPraHOreHHbIM MaTepUanom, OKpaleHbl
B )KENTOBAaToO-CBETRO-Cepble ugeTa. TopdonoaobHeiii 06nuk nopos c obunuem
YIAMCTON KPOWKKW W CaXKWUCTOro BELIECTBa CBOWCTBEH TOHKO3EPHUCTLIM pas-
HOCTAM (anespwrtam, Cymecam, cyrmuHiam}. Mecku 1 cnabo nutudmurposan-
Hble NecyaHwKW obegHeHbl OPraHWYecKOW MNPUMECHI W Pe3KO BbIAENAKTCA
B pa3pes3e CBETNON OKpacKoih. Bo3pacT paccMaTpuBaeMbIxX OTNIOXKEHWUN onpeje-
neH No pesyneraram CNopo-NbinbueBOro aHanuia. Bhlﬁ.ﬁ!nHIOTCH AB3 OCHOBHbLIX
BPEMEHHEIX WHTEpBana 0cajKoHaKOMNMNeHWA: paHHWA, AaTMpyembii Beppuacom,
W NO3AHWK, OTBeuyalowui ant—anbby. Bpema nepepbiBa najaet Ha rotepuB—
bappem.

PeKOHCTRYKUMA YCNOBWA HAKOMMEHWA YKa3aHHelX OTMOXEHWA npoBegdeHa
Ha OCHOBE aHanu3a NUTONONMYEeCKOro cOoCTaBa Nopod, UX CTPYKTYPHO-TEKCTYp-
HbiX OCOGEHHOCTEN, rpaHyNnomMeTpyMu, MUHEPaNOrMKM KU reoXuMUM Kak no pas-
pe3y KapcToBbIX AENpeccud, Tak W Mo NNowaaq pacnpocTpaHeHWA NOCNeAHUX.

[etansHoe M3yuyeHWe pa3pe3oB OTNOMEHWUIA, BbINONHAKWMUX Haubonee rnybo-
kve (po 140 m) BOpPOHKW, MO3BONWAO YCTAHOBWTb MEPUOAMYECKYHD CMEHY
DBYX OCHOBHbIX TUMOB NOPOA: TOHKO3EPHUCTbIX GYpPOBaTO-KOPWUYHEBBLIX TOp-
onogobHeIX Da3HOCTEW, OBGOraWeHHbIX YrWCTO-CAXKUCTLIM BEWECTBOM, ©
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CBETNO-CEPbIX NECKOB U Nec4aHWKos, oBefHeHHbIX OpraHMKoi. BenuunHa nHtep-
BanoB, CNOXEHHbIX 3TUMW TUN3MW Nopoa, Bapeupyet o7 1 oo 5—10 m. B eanHon
nocnenoBartentHoCTU necyaHele M TopdonoAobHele nopoabi 0BpasyloT ABYX-
3INEMEHTHLIN PUTM. MO pazpe3y yCTaHaBNMBAETCA A0 MATU-LLECTW TAaKWUX PUT-
MoB. Kpome TOro, B cpeaHei yacTv paspe3oe Havwbonee rny6oKMX KapcToBbix
BOPOHOK OTMEYaeTCA XapaxkTepHbld rOpW30HT AEMOBUA, NPeACTaBREHHLIR
CKONNEHWAMM WEHEHKW W OTAENbHbLIX MNbID AONOMWUTOB B rAWHUCTOM macce
M (PUKCUPYHOLWKMIA PE3KYH CMeHY oB6CTaHOBOK ceaumMeHTaumu. Y KasaHHbin
rOpM30HT PasrpanvuvBaeT [BE 4acTW pa3pe3a, OXapaKTepu3osaHHblie ABYMA
YNOMAHYTLHIMA BbilUe PAa3sHOBO3PACTHLIMK CNOPO-NBINbUEBLIMW KOMMNNEKCAMM,
U rosgonAet 8 cbuiem Pas3pede HUKHEMENOBLIX OTNOXEeHWI BLIAENUTL ABa
KPYNHbLIX CeAMMEHTaUWMOHHLIX WWKNA 3anofHEHWA KapCTOBbLIX AeNpPecCym.

BbIABNEHHOE PUTMMUHOE CTPOEHWE Pa3pPe3nB, BbIPAXKEHHOE B NEPUOAWYECK O
CMeHe [ABYX OCHOBHbIX TWMNOB OC3AKQOB, OTPaaeT CMEHY TOCMOACTBYHLWMX
Ha AaHHOW TeppuTopuK dauranedHbix OBCTaHOBOK ceammeHTauum. Tlpexae
BCEro OMUCLIBaEMaA TorMLa MOrna copMUMpoBaTLCA TONBKO B KOHTUHEHTaNb-
Hbix ycnosuax. 06 3ToM CcBMAETENLCTBYET UENsIA pARL dakTopbse. Wnpokoe
paszBuTHe Kapcta MOrno NPoMCXoavTb TONLKO B MPOLECCE NPOAONIKUTENBHOMO
KOHTMHEHTaNLHOTO BbIBETPURAHMA. BbICOKAA HACKILWEHHOCTbL OTNOXKEHUA Topho-
NOAOEBHBIM U YINWCTO-CaXWCTbiMm BELECTBOM M CaM COCTaB yrnew (HW3akas
yrnecvkaumn, 6onewoe KoONMYecTBo TopdonoaobHow maccel) No3BonAT
OTHECTM WX K NUMHW4YeCKWM obpaszosaHvam [Atnac ..., 1966]. NposegexHbie
Hamu ofnpegeneHusa codepxadvA B u Ga B wccneAyembsix NOpoAax nokasanu,
4yTo oTHowenwe B/Ga Kak no paspesy OTNOMEHWW, TaK W NO Nnowaay 1Mx pas-
BUMTMA AOCTAaTOYHO NOCTOAHHO MW cocTaBnAet 0,8—1,5, 4To xapakTepHo AnA
ocagkos NpecHoBogaHbix GacceiHos [AKynbwiHa, 1976]. YKaszanHsle daumans-
Hble YCNOBWA NOATBEPXAAKOTCA MOBCEMECTHO BbLIAEDXKAHHLIM COCTZBOM FMMHMW-
CTOW (hpakuuu NopoA, NPeAcTaBNeHHbIX NOYTU LUENWMKOM KaonuHMTOM (xapak-
TEPHBIM MWHEPaNoOM KOHTMHEHTaNbHOro NWTOreHesa), a TakiKke BUAOBLIM
COCTaBOM CMOpO-NbINbUEBLIX KOMNMNEKCOB.

B pesynbTate NpoOBEAEHHOrO rpaHy/OMETPUYECKOro aHanu3a NopoA nony-
YeH PAA A3HHBLIX, KOHKPETU3WPYIOWMX OTAEMNbHLIE OBCTaHOBKW CEAMMENTaLMM.
TNocTpoeHHbIE KYMYNATUBHbIE KpWMBbLIE rpaHynNOMETPUYECKOro CcocTaBa BCEX
NUTONOTMYECKUX PA3HOCTEN BbINONHAKWMX OTAOXKEHWA OTHOCATCA K ABYM
Tunam — R U 7 [(no [. Ayrnacy) [llsados, 1969]. Takoe covetaHue, ¢ onHOW
CTOpPOHLI, OTpaxaeT (OpMMPOBaHWE paccMmaTpvBaembix obpasoBanvin 8 03ep-
HbiX 3aCTOWHBIX BOAOEMAX, C APYroM — yKa3biBaeT Ha NpPUMCYTCTBUE OCAAKOB,
KOTOpbIE TpaHCNOpPTUPOBAanNWCk B YCNOBMAX NOABMXHOW BOAHOW cpedbl. [Ana
BCEX W3YYEHHBLIX NWTONOTMYECKWX PA3HOCTEN XapaKTepHbl MMoxas COPTUPOBaH-
HOCTb 06n0MO4HOrO Matepuana (koadguumeHT copTupoBKU cocTagnAeT 0,1—
0,2) ¥ nOCTOAHHAA NpPWMEChr TNWHWUCTOTO BewecTBa. [puBeAeHHbIE OaHHbIE
OfIHO3HAYHO CBWAETENLCTBYIOT, YTO OCaAAKOHAaKoNneHWe BO BCEX CNY4dAX NPO-
MCXOAMNO B YCNOBWRX CnaBo NPOABREHHON TUAPOAMHAMWMUYECKOMW cerapauwu.
Ha 3To yKa3blBalT U CTPYKTYPHO-TEKCTYPHbIe ocobeHHocTu nopoad. [nA Bcex
M3YYEHHbLIX aneBpo-NCaMMUTOBLIX PA3HOCTEN XapakTepHbl HepaBHOMEpPHO-
3ePHUCTLIE CTPYKTYPbl M NMPaKTU4YECKK He HabnwaaeTcA TUMWYHBIX CeAMMEHTa-
LUMOHHBIX CNOMCTbIX TeKCTYp, O6bIYHO CBOWCTBEHHbLIX OCafiKam, Hakannusa-
WOWKUMCA B cpeaax C YCTOWMMBOW rpaBWMTauMoOHHOW cenapauwueit. MMonobHble
yCnoeua 06bIYHO pPEanu3yKTCA B8 3acCTOMHbIX GONOTHO-03BPHbLIX BOAOEMAEX
W BPEMEHHbLIX BOAOTOKAaxX. ITW NpeacTaBneHuA NoATBEpP)KAAOTCA M OCHOBHbLIMA
rpaHynoMeTpU4YecKMMU rnapameTpamv (MeauaHHbLIM PazMEPOM HacTUL, 3 TaKKe
pasmepom, OTBevarowmMM 1%-HOW KBaHTMNW Ha KYMYNATUBHOW KPWBOW Fpa-
HYNOMETPUYECKWX COCTAaBOB), BbIHECEHHbLIMW HAa TEHETUYECKYID Auarpammy
C.M. Nacceru. Ha nocnepHen GurypaTuBHble TOYKKM OMUCHLIBAEMbIX OTNOXEHWUNIA
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pacnonararvTcA B OCHOBHOM B ABYX reHeTWMyeckux nonAx. Mepsoe none Haxo-
AWTCA Hal 06NacTbio, X3PaKTepPU3yHOWer Nenarvyeckue 0CaaKu. TakoW rpaHy-
NOMETPUHECKMI CNEKTP MOXHO MpPeacTaBuTb ANA AOHHbLIX O3epPHbIX hauni,
B KOTOpblE MEPUOAMYECKM MOCTYNarT KPYNHONCAMMMTOBLIE YacTuusl. Bropoe
none oTeeyaeT ocaakKam, BbINasBWMM U3 rPaaauMoOHHON CYCNeH3un, 06pa3yroulen-
CA B HUMHWX YacTAX MOTOKOB, YTO B JAHHOM cnydyae HauGonee BEPOATHO ANA
NPoONBUaNbHBIX BOAOTOKOB.

Takum 06pasom, KOMNNEKCHbIE WUCCNEAOBaHWA PacCMaTpUBaeMsix OTNOXKe-
HWIA NO3BONWNWA BOCCTaHOBWUTL ABE rNaBHble (haumMansHele 06CTAaHOBKM Hakonne-
HWA 0CafKoB, 3anNONHAMWWX KapCcTOoBble genpeccuu: 1) 3acToliHbie, 03epHO-
GONOTHLIE BOACEMbI ¥ 2} BPEMErHbIE BOAOTOKW W NPOTO4HbIE O38PHO-anNio-
BuUanbHbie HaccenHbl. XapakTep CMeHbl 3TWMX 0OCTaHOBOK BO BpemMeHu (no
paape3y Naneopenpeccuit) 6bin paccmorTper Boiwe. (CTaHOBUMCA TENEPe Ha
ocoBeHHOCTAX pacnpeaeneHUA pPeKoHCTPYUMPYeMbIX naneocaunn No narepanu
M MonsITaeMCA NPepACcTaBnTe NaneonaHawadhT wvccneayemon TeppuTopun 8
paHHemenosoe Bpema. C 3TOW LENbI0 PacCMOTPUM 3aKOHOMEPHOCTU pa3melde-
HUA Naneofernpeccuii, BoINONHEHHBLIX PA3NWUYHbIMK MO NMTONOrMYECKOMY COCTa-
BY OTNOXEHUAMM.

B 3aBMCMMOCTM OT COYETAHWMA W COOTHOLUEHWA OCHOBHLIX NUTONOTMYECKUX
pasHoCTeld MOPOA HAMW BbIAENAKTCA TPU AUTOTUNA Pa3pe3OB KapCcTOBbIX Ae-
NPeCcCUin: NecyaHbiM, FTMUHUCTO-NECYaHbIW (NECYAHO-TAWHUCTLIK) M TAMHUCTbINA.
AHanu3 pa3meuleHnA Aenpeccyin ¢ COOTBETCTBYHWMWMKM NMTOTUNAMKU MOPOA Ha
UccneayemMon TeppUTOpUM NMO3BONUN BbIAENUATE TPU KPYNHbIE NUTOdaunansHeie
30HbI, OPWEHTUPOBAHHLIE B MEPUAMOHENLHOM HaNpaBNeEHWKW W rpaHWyalive
No rNy6yMHHBIM Pa3NoMam: UEHTPANbHYI, 33aMNagHY0 W BOCTOYHYH. B UeHTpane-
HOW 30HE NpeobnafardT KapcTOBbIE AENPECCHM, BbIMONHEHHbIE NPEVMMYLLECTBEH-
HO NEecYaHbIMK W FMHUCTO-NECYaHbIM MATEPMAnoM (pa3pesbl NePBOro U BTOPOro
AUTOTANOR), ANA KOTOPbIX X3apaKkTepPHO OTMEYEHHOE BbIWE PWTMWYHOE NEpE-
CNnanBaHMe OCHOBHbIX NUTONOrMYECKMX pasHocTer nopod. OTaenbHbIe FOPU30OH-
Tbl XOPOUWO BLIAENRITCA NQ CMEHE QKPACKW, CTeneHu oBorawerua YraucTbim
BEUWECTBOM MNM MenkoobnomoyHbiM MaTepuanom. Kaxk yxe roBopunocs,
3TOT TUN OTNOMXEHWI CBA3aH C HAKONMEHWEM OCAAKOR MPONWBWansHLIX BOAO-
TOKOB W, BEPOATHO, NMPOTO4HbLIX O3epHO-annoBUanbHbiX GaccenHos. [loatomy
UeHTpanbHaA 30Ha, rAe aKTUBHOCTbL cpefbl akkymynAuun Bbina Hanbonsuiei,
onpegenAeTcA Kak 06nacTs NPOTOYHLIX BOAOEMOB.

B 3anagHo# W BOCTOYHON 30HaX, 0BPaMNAWKMX UeHTpanbHyw, NnpeobnaaawT
KapcTOBblE BOPOHKM, BLINONHEHHLIE NWHUCTLIMU, DEXKE — MECYAHO-TMMHUCTbI-
MU ocaakamu. Mx paspesbl MOHOTOHHbI, PUTMUNYHOCTL BbipaxeHa cnabo. Ha-
KonneHue noAobHbIX 0CAAKOB NPOMCXOAUNO B YCNOBUAX 3aCTOMHbIX Mnu cnabo-
NPOTOYHbLIX O3EPHO-BONOTHLIX BOAOEMOB W 4acTo COMPOBOXKAENOCHL YrneHa-
Konnenmem u Topoobpasosarvem.

YcTaHOBNEHHbIE Pa3nvyMA B8 0OCTaHOBKAX CEAMMEHTaUMWM U AWUHEMMKE Ha-
KONMEHWA OCAAKOR B NPeAenax BeifeneHHbiX MMTohaunansrbix 304 obycnosne-
Hbl OCOOEBHHOCTAMM TEKTOHUYECKOro PasBMTUA AaHHOW Tepputopuu. BbigeneH-
HbIE 30HbI NPUYPOUYEHBI K TPEM TEKTOHUYECKUM BNOoKam, xapaxkTepuayiouwmnmca
pasnNuyHbIMKW HanpaBneHWAMU W aMNNUTYAOW AWhEPEHUMaNnbHLIX ABUKEHWHA,
LleHTpanbHan 30HA pacnonoXeHa B npeaenax nNpWnoAHATOro Bnoka, a nepu-
cepuyeckue (BOCTOYHAA W 3anagHafd) — NPUYPOYEHbI K OTHOCMTENLHO ONYLUEH-
HbIM, TEKTOHWMYECKW  MEHEE aKTUBHbIM Bnokam. PasnuunA B CTPYKTYPHOM
nonoxeHun BNOKOB W pe)xkMMe TeKTOHMYECKUX ABMXKEHWA Onpeaenunn OCHOB-
Hble OCODEHHOCTM CTPOEHUA KapCTOBbLIX BOPOHOK B Mpeldenax BblAeNneHHbIX
30H. B ueHTpansHoW nutodaumanbHoi 30He (Bnoke) cocpenoToueHo Haubone-
Wee 4aCno BOPOHOK, Cpeau KOTOPbIX HAaXOAATCA Haubonee rnyBoxkue (no
140 m) M kpynHeie no paamepam (700—1000 m B nonepeyHnke) ; dopma Ux,
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Kak NpPaBwWio, KOHYCOBWAHAR W kKonoaueoBpasvan. B 3anasHon W BocTouHOW
3oHax (6nokax)u4vicno BOPOHOK 3HAYATENbHO MEeHble, raybuHa ux peaxo
npeebiwaer 30 m, pasamep B nonepeuHuke He Gonee 100—200 m, dopma value
Bcero GnroopueobpasHan. [MopuyepkusBaa ponb TeKTOHW4YecKOro hakTopa npu
obpaszoBaHuu  BblAeneHHbIX nUTothauManbHbliX 30H, HEOBXOAMMO OTMETUTS,
4TO OHW COBNAAADT ¢ DNoKamMy, UMEDWWNMIA LPEBHEE 3aN0MEHUE U NPOABUBLLIN-
My ceba ewe B nepuoa Kembpuinckoro KapBoOHaTHOro 0CaAKOoHaKOMNeHUA.
HanbBonee mMobWNbHLIA UEHTPanbHbIW BNOK XapaKTEpU3YETCA TeTepPOreHHOCTLIO
cocTaBa cnarawowmx ero KapboHaTHbIX NOPOA: CPeAM MACCHMBHLIX AONOMUTOB
pPacnpocTPaHeHbl CMOMCTLIE TNUHWUCTBIE PAa3HOCTM, W3BECTHAKMW. 3anagHbid W
BOCTOMHBIW GNOKW CNOXXeHbl NPEMMYLECTBEHHO OLHOPOAHLIMW LONOMWTAMM.
Takum o6pa3om, BNOKOBaA CTPYKTypa paloHa, NPOARBUBLU3ACA B pPaHHeMeno-
BOE BpEMA B BO3HWKHOBEHUM PasNW4HbIX NUTOMAEUMANbHLIX 30H C pPasHbIM
PEXMMOM W TUNOM KapcToo6pazoBaHWA U OCAAKOHAKONNEHUA, UMEET ANUTENb-
Hoe yHacnefoBaHHoe pa3BuTHe.

poBedeHHbIE MCCNeaoBaHMA KapcTOBbIX (OPM B ONWCHIBAEMOM pETrUoHE
No3BONMAKW YCTaHOBWTb nUTOthaumnaneHble 30HbI CEAMMEHTAUMW KOHTUHEHTAaNb-
HbiX OTNOMEHWA paHHero Mena B YCNOBWAX KapcToBoro pensedia, uto paet
BO3MOXHOCTb MPOrHO3MPOBaTh NrOWaAW pacnpocTpaHeHua Hawbonee Bnaro-
NPUATHBLIX ANA KOHUEHTP3WWM MonesHbiX KOMMNOHEHTOB NUTOTUMNOB KapCTOBhIX
fenpeccui.
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B.B. FTPEYYXHWH, 6.4. BOEBOLA, A.B. CABYEHKO

NPAHLMMLI BLIAENEHWUA OCAAKOB W TUNMU3ALUWA OBCTAHOBOK
OCAQKOHAKONMEHUA YITNEHOCHLIX TOoNW AOHBACCA
C Nomoubi FrEOPHU3INYECKUX METOAOB

dU3MYECKUE CBOWCTBAE YIMEHOCHbLIX OTNOMEHWW HaxXOAATCA B CNOXHOW 3a-
BUCMMOCTU OT ABYX rpynn hakTopos: reHeTUHeCKUX (NepBUYHbIX) WM 3anureHe-
THueckux {BTopuunbix) [Mpeuyxud, 19801, Moaromy 8 obulem criyyae HeBO3-
MOXHO MO (OU3M4YECKWM CBOWCTBAM BbIAENATL NUTONOrMYECKWE TUMBLI U oNpese-
NATb UX BELLECTBEHHbLIW U rPaHyNoMeTpPUYECKUA COCTaBbI.

Hamu vccnenoBaHbl 4acTHbIE cnyyau, B KOTOPbIX MOXHO PEWWUTL ynoma-
HYTYH 3afauy ¥ K KOTOPbLIM MOXkHO 6bino 6bi npuBecTy ntoBoit o6mi cnydan.
C 370 uUENbID WCNONBL3OBAH TWNoOBOW nNeTpodw3wueckuin paspes Gaccenos
reQCUHKMHANBHON rPYMMAbl, OTPa)calwllMin 3aBUCMMOCTb (DU3MHECKUX CBOWCTB
Nopos KOHKPETHOro BEWECTBEHHOro W rpaHyNOMETPUYECKOro COCTaBa oT
TepMoBapryecKnX YCI0BWIA HA MaKCUManbHOW rnyBuHe NOrpyKEHUA OTNOXKEHWI
B Nepvoa NPorpeccMBHOrO 3NUreHe3a. TaKoW paspes 0XBaTbiBaeT BCH YINEHOC-
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Puc. 1. JuarpaMma BewlecTBEHHOrO COCTaBa W NETPOMUIUYECKON XAPaKTEPUCTMKK YINeBMEeLWaoWwnX NOPOA y4acTKe Byrtosckui MnyBGoxkuA 2
(mownbBacc, loHeuko-MaKkeeBCkUA YN eHOCHbIH paitoH, ctaamA anuredesa VI (K) , nutonoro-reogm3anueckan cTyners 2}

K — nopucrocTh 06wan; &, &¢, & — NNOTHOCTL, COOTBETCTBEHHO, MMHEPANOrUYECKER, o6bemMHan abCOMIOTHO CYXWX U HACLILLEHHbLIX BOAOK
nopoA; Pp — YAENLHOE 3NEKTPUYECKOE CONpOTUBNEHUE; Vj — cKOpOCTL PacnpoCTpaHeHnA NPOAOEHIX YNPY X konebanuii; AJy — oTHOCHTEND
HAA UHTEHCMBHOCTE BCTECTBEHHOIO raMma-uany4eHun

MeTpoduanyeckue TMNbI: NECHAHUK: | — KPYNHO3EPHUCTLIM C TMUHUCTEIM LEMEHTOM, Il — cpeaHe3epHUCTBLIN C TMWHKCTO-KaPBOHATHBIM LEMEH-
toMm, IIl — cpeaHe3sepHMCTBIR C rMUHUCTBEIM UEMEHTOM, |V — MENKO3epHUCTLIR C KapBOHATHLIM UEMEHTOM, V — MenKO3epHWCTLIN C TNUHWCTO-
KapBOHATHLIM LeMeHTOM, VI — MENKO3epHUCTBIA ¢ FAMHUCTLIM uemerToMm; VIl — ramHWcTo-KapBoHaTHO-anee pToBas NOPOAS; aneBponuT Kpyn-
HO3EPHUCTLIN: VIl — ¢ kKapGOHATHO-TMUHUCTLIM UEMEHTOM, |X — C FMMHUCTBIM LEMEHTOM; X — anespuTUCTan rMUHACTO- kapboHaTHan NoOpPoAa;
aprunnuT: XI — kapBoHaTHo-anespuToRLIA, XIl — anespuroseiit, XI1l — kapBoHaTHeiid; X1V — aprunnuT; xapBoHaTHar nopoaa: XV — necuako-
anesputoBan, XV| — anesputo-rnuHmctan; XVIlI — ussectHAk



Hyo Toauwly (mowHoctero 12 kKm) — oT TOPAHMKOR 4G aHTPauMTOB BKIHOYM-
TenbHO. B Hem npuseneHbi naneornyBWHbl OTAOMEHWMA W UX MOLLHOCTU Mo
CTanWAM NpeoBpa3oBaHvA, NaneoTemnepaTypbl M NaneoAaBneHUs, BbIXOA NeTy-
YMX M3 YrNen W oTpakaTenbHaA cnoco6HOCTE BUTPUHMTA [[pewyxuH, 1980].

dusnyecKkue cBOWCTBA Nopoa, CHOPMUMPOBABLUMECA Ha KOHKpPeTHOM naneo-
rnybuHe, ABNAKTCA HEOOPaTUMbIMKW, WUCKNOYaA OBNAcTb BbIBETPUMBAHWMA. 3Tu
CBOWCTBA, NPUYPOYEHHbIE K ONpeAeneHHOMY MWHEPanbHOMY COCTaBY MOpoOA
W onpegenAemble MeTofamMW reodM3ukKiu B CKBaXMUHaxX, NO3BONAKT YBEPEHHO
pacuyneHATb pa3pesbi U NPOU3BOAUTL TUNKM3aUMKD 0BCTaHOBOK OcCaAKOHakonne-
HWA yrneHocHeIX Tonw. C uensiy UCKAKYEHWA BAMAHWA BTOPUYHbLIX hakTopos
Ha h13MHeCKKMe CBOWCTBA Nopofa reodusuyeckue MamepeHua (Ha noboi rnyou-
He) cneayeTr Npowu3BoAWTb B OMPaHUYEHHbLIX MHTEPBANax, B KOTOPbLIX M3MEHEHWE
(h13nYECKUX CBOWCTEB OAHOTWUNHBLIX NOpofd, 06YCNOBNEHHbIE 3NMreHesom, He
NPeBbILADT NOrpewHoCTH U3MEPEHUA 3TUX CBOWCTB reodiM3nMyecKUmMn Metona-
mu. B niobom takom MHTepBane paspesa (M aHaNOrMYHOM yvacTKe Ha nnouianm)
BCE W3IMEHEHUA (hM3MYECKMUX CBOWCTB OYAYT OAHO3HAYHO CBA3aHbl C BEULECTBEH-
1bIM COCTaBOM flOpOfA, 4TO W MNO3BOMNAET ONPeAenATe ero reoduanueckKumu
MeTOAaMKU. YNOMAHYTbIE WHTEpBanbl pa3pe3a Ha3saHbl NUTONOro-recdusu-
YECKUMU CTYMEHAMM, a nNnowaand — NUToNOoro-reoU3nYecKUmMn  y4acTKamu.
Wx pazmepbl B KaXXAOM KOHKDETHOM CIly4ae ONPEAEnAnTCcA C NOMOWbLIO U3-
BECTHbLIX NETPOGMUIUYECKUX 3aKOHOMEPHOCTER YIMEHOCHbIX oTnoxeHwin [[pe-
yyxuH, 1980] .

Ha ocHoBe paccmoTpeHHOro NpuHuMna pazpaboTadHa HOBaA reonoro-recdmnsu-
YecKan MeTOAUKAa W3YYeHUA NUTONOTUU OTNOMEHWN YrOfbHbIX MECTOPOXAEHWUNA,
NO3BONAKWAA BbIAENATL B pPa3pe3ax CKBa<WH BCE OCHOBHbLIE U MPOMEKYTOUHbIE
TUNbl NOpoA MowHocTe cnoes ot 0,05 m v Bonblie ¢ onpegeneHem Nx rpaHy-
NOMETPUYECKOro W BeLWeCTBEHHOTO COCTaBOB, NETPOrpaduyeckux, Xumuye-
CKUX NOKasaTtenei, TUNa LEeMeHTa, CTPYKTYpPbl, TEKCTYPbI U NoKasaTenen 3anu-
reHesa. (OxapakTepu3oBaHHbIE TaKUM BONbWWM KOMWHECTBOM NOKa3aTenen
BbIAENAEMbIE CNOW MONYUYANU HA3BaHWUA NEeTPODHU3NYECKUX TUMOB.

Peanuzauua reonoro-reotuanueckoil MeTOAVUKW OCYLLECTBNAETCA Ha OCHOBE Ae-
TanbHbIX FEONOro-rectun3anyecKnx UCCNEAOBAHUIA BANHUYHLIX NAPaMETPUYECKUX
CKBaXWH Ha KaXX[1OM YYacTKe pa3BefKu, Mo KepHy KOTOPLIX U3y 4aroTCA neTporpa-
duyeckue, XuMuyecKue, nanyecKmne U NPOYHOCTHLIE NOKa3laTeny NoOpoa. 3atem
HaxOAATCA KOppenALKOHHbIE CBA3WN reotM3nYeCKuX U Freonoru4yeckmnx noKasare-
nei NMOPOA, Ha OCHOBE KOTOPbIX OCTaNbHbIe CKBAaXMWHbI Y4aCTKa AOKYMEHTUPY-
OTCA C NOMOLLbLI OAHWX reodmanyecknx mMeTonoB. lNpu 3Tom focToBepHOCTL ¢
TOYHOCTE METOAUKMW MNPOBEPAIOTCA B KOHTPONbHLIX MapamMeTpUYECKUX CKBa-
MKMHaxX.

Y Ka3aHHas meToAvka onpo6oeaHa Ha yvacTke ByTtosckuin MnyBoxuin 2 [Jow-
6acca. [lo paHHLIM Tpex NapamMeTPUYECKMX CKB&XWH COCTaBnNeHa nuTonoro-
reom3nyecKan Knaccugukauma (Tunusaumna) yrmeHoCHbIX OTNOXKEHWIA YHacTKa,
BKkntovyawowan 17 netpodmavMueckux TUNOB Bmewawwnx nopoa (puc. 1) wu
6 TMNOB Yraei M yrAucTbix Nopoa, T.e. Bcero 23 neTpodimanyeckux Tuna, pasnu-
4alOWMXCA NO BEWECTBEHHOMY COCTaBY, rpaHYNoOMETPUM W (DU3MYECKUM CBOW-
CTBaM, BMECTO 6 NUTOTUNOB, BbIAENAEMbIX NPaKTUKYEMbLIMWA FeoNornuecKumMmu
1 reohM3nYECKUMIN METOOEMM.

MeTporpacdmyeckan U XMMWYECKAA XapaKTepUCTUKYU OTHOCATCA K Nopoaam
BCEro pa3pesa y4acTka, Tak Kak OHW OCTaloTCA B 3Tom paspese o6blvHO Hews-
MEHHbLIMW, @ NeTpon3nyecKan xapaxKTepucTiKa OTHOCUTCA TOAbKO K AaHHbIM
OOHOW NUTONOro-reoMU3NYEcKOR CTYMEHW U OAHOTO NMTONOrO-reodU3nUyecKoro
yuacTka. Pasmepbl nocnefiHux pAnA KOHKPETHBIX Mecmpom.qenvuﬁ Iloa-qﬁacce
ONpefenAlOTCA Ha OCHOBE MeTPodu3MYeCKWX 3aKOHOMEPHOCTEW OTAOXKEeHUW
Gacceira [[peuyxud u ap., 1977, 1978].
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Pwc. 2. ManeTka sbiaeneHnA NeTPOGUIMYECKUX TUNOB NO hy3udecKUM napameTpam ([ox-
Bacc, [oHeuxko-MaxeeBckuil yrneHoCHbIW paiioM, ywactok ByTosckuin nyBokwin 2, cra-
ouA anvredesa Vil — (), nutonoro-recthusnueckan cTynens 2)

7 — nopuctocTs 0Buian, %; 2 — NNOTHOCTL MUHEpanoruueckad, 10° kr/m?; 3 — 0b6b-
eMHaR NNOTHOCTL B ecTecTBeHHom 3aneraquu, 10° wr/m®: 4 — ckopocTe pacnpocTpaHe-
HUA NPOACTBHLIX ynpyriix BonH, 107 mfc; 5 — ypensHoe anexkTpuueckoe CONpoTUBNEHUE,
Om© m; 6 — WHTEHCHBHOCTL ECTECTBEHHOTO FaMma-u3ny4eHWA, OTH. ea.; 7 — rpaHuubl

neTpogpuanyecknx Tunos; |—-XVI1l — netpoduanueckue Tunel {cm. ycnosHpe 0B603Have-
HUA K pyc. 1)

LnA NpakTuyeckoro BbIAENEHWA MeTPOMU3MYECKMX TUNOB W W3YYEHUA WX
CcOCTaBa WCNONb3yeTca TpeyronsHaa auvarpamma (puc. 2). Kawibii 43 Bbide-
NEeHHBIX MNEeTPOMU3NUECKUX TWUMNOB 3aHWMaeT onpeleneHHyo Nnowaas Ha awa-
rpaMme C KOHKPETHbLIMM 3HAaYeHWAMY BELIECTBEHHOIO COCTABA W FpaHynomer-
puM 1 OnpefeneHHsiM  3HaYEHUAMK  U3ryeckKx napamerpos. [lone3yAce
AWarpaMMoM Kak NaneTkKow, Mo 3HAYEHWAM YAENbHOTO COMPOTUBREHWA, NNOT-
HOCTM, CKOPOCTW PacnNpOCTPaHEHWA YNPYrux BONH M ECTECTBEHHOW DaAMOaK-
THBHOCTH, M3MEPEHHBIM B CKBaXkMHe reodu3nyecKumu MeToAamMu, ANA Kaxao-
ro CnoA ONpejenAoTCA NeTPOMM3UYECKUA TUM, BELLECTBEHHbIA COCTaB W rpaHy-
nomeTpuAa. Takue onpefdeneHWA MOXHO MNPOU3BOAWMTL BO BCEX Pa3BeAOMHbIX
CKBa)MHaX y4acTKa, npoiaeHHbIX 683 BbIHOCA KepHa.

KoHTponbHLIE NPOBEPKWM NOKAasanu, Y4T0 NpM 3TOM [ETanbHOCTh NUTONOIMU-
YECKOrQ pacynNeHeHWA No BELECTBEHHOMY COCTaBy yBenuuunacs B 3—4 pasa
110 CPaBHEHWKD C NPaKTUKYEMbIMW METOAAMM, @ NOTrpPelHOCTL ONpefeneHyvA
neThorpadnyeckux nokKasaTeneil couMamMepvma ¢ MNOTPEWHOCTEH  W3yueHWA
Mx 8 wnndax. 3a cuet yyera anureHesa (Mo RaHHbLIM METPOgNINYECKHX NOKa3a-
Tenei) AeTanbHOCTL yBehuyunacb Npu rayBuke ckeaxudbl 1200—1300 m euwe
B b pas, 7.e. o6wan aeTansHocTh Bolpocha B 15—-20 pas.

MeToAauKa NO3BONAET OUEHUBATL TAKXE XMMUYECKUIA COCTAaB KaxAOro Bbije-
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NAGMOr0 CNOA, MCNONbL3YA HAWAEHHbLIE B NAPAMETPUYECKUX CKBAKMHAX XUMW-
YECKMWE XapaKTEPUCTUKW NETPOMU3INYECKUX TUNOB.

Ha ocHoBaHWM nuTONOro-reom3vyecKond TUNW3auuMuM NOPOA MO AdHHbIM
reou3nuecknx MEeTOAOB B pa3BeflouHbIX CKBaXWHax y4yacTKa MNpou3BeAeHO
BblgeneHue neTpodm3anyeckux TUNOB C ONPeAENneHMEM WX BELWECTBEHHOrO
COCTaBa B MHTEPBAaNax Noyssl M KPOBAMW YronbHeix nnactos. Martepuans! 6sinu
MCNONL30BaHbl MNPWM NPOrHO3¢ YCTOWYMBOCTM BMELLAOWMX NOPOA B FOPHbIX
BbipaboTkax.

[eonoro-reodu3anyeckan MeToAMKa BblAENEHUA NOPOA NO3BONAET TaKke
¢ 6GonbwWOW AOCTOBEPHOCTBI AOKYMEHTUMPOBAThL MEXNNACTOBbLIE MHTEPBaNbI
CKBaXWH, YTO OCOBEHHO BaXHO NpPY U3y4yeHUM 06CTaHOBOK OCaAKOHAKOMMNEHUA.
Mpu BblgeneHnn daumii reodU3MHECKHUMU METOAAMKM MOXXHO WMCMONL30BATh
painuuve GU3IMYECKUX CBOMCTB OCAAKOB OAHOTUNHBIX, HO 06PAa30BABLUMXCA
B Pa3nuyHbix 0BCTAHOBKAX OCAAKOHAKONNEHWA .

leonoro-reodM3anyecKan TUNW33AUMA YINEHOCHbIX OTNOXEHWA OTKPbIBaET
BO3IMOXHOCTbL Bonee WWPOKOro, BCECTOPOHHENO M3Y4EHMA BO BCEX CKBaXMHAX
06CTaHOBOK OCAAKOHAKOMNMNEHWMA, TUNU3aUMK WX Ha NEeTPOWM3UYECKOW OCHOBE
¥ M3YYEHWA C NOMOLLBIO FEO(PU3NYECKUX METOAOB.
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YAOK 551.311.23:551.76: (477)
C.l1. KOPHHEHKO

OCOBEHHOCTWU PA3BWUTUA BbLIBETPUBAHWA
B ME3030WCKO-KAWHO30WCKOE BPEMA

U EFr0 BNIWAHUE HA OCAQKOOBPA3OBAHUE
HA NNAT®OPMEHHOR YACTWU YKPAWHDbI

M3 Bcex NpoueccoB, onpeaenAloiWX XapaKTep 0cafo4yHOro NOpoAo- ¥ PyAo-
ob6pa3oBaHnA, Hambonee BAWAKWMM OKa3biBaBTCA MPOUECC XMMWMYECKOrO Bbl-
BeTpMBaHuA. IMeHHO B Xoge 3TOro NPOUEecca NPOMCXOAMT NONHaR AECTPYKUWA
MCXOAHBLIX NOPOA U aKTUBHAA AuddepeHunalMAa BewecTsBa BNNOTL A0 pa3pene-
HuA Bcex obpasylowmx ero 3anemeHTos. B pe3synbrate Bce 6onee Bo3pacTaer
pONb XEMOreHHOro BbIHOCA, YTO CNYXWT ONpeAenAloWen npeanocbinkon dop-
MWPOBaHWA OCAfO0YHbIX PYA, @ TaK)XXe MEHRETCA COCTaB TEPPUreéHHOro marepua-
na, nocrynawwero B bHaccedH ceaumeHTauun. HecmoTpAa Ha ONpeaenAroLULy
pons BbIBETPMBAHWMA B 0CaAKo- M pyaoobpa3oBaHwu, 3TOT NPOUECC HaumeHee
u3yueH. Kpome TOro, MccneaoBaHue ero BeCbmMa 3aTpyAHEHO B CUAY TOro, 4TO
NOABWXHAA 4acTk BELIECTBa, M3yyeHWe NOBEAEHUA KOTOPOW no3sonuno 6Gbi
YCT3aHOBMTb OCHOBHbIE  3aKOHOMEDHOCTM MUIpauuM BeELEecTBa, BbIHOCWMTCA
B 6GacceiHbl ceaumeHTaunu. MNo3atomy ANA NO3HAHWA NPOLECCOB BbIBETPUBAHUA
HEOBXOAUMO COBOKYNHO® WCCNeAOBaHWE KaK OCTaTOMHOrO Mmartepuwana Kop
BbIBETPUBAHKA, TAK WU 0CaQ0OYHbLIX 0OPa30BaHMK, KOPPENATHLIM AdHHbBIM KOpaMm.
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B atom acnexte Hamn Gbina npeanpuHATa NONbITKAa NapannensHoro uccne-
AOBaHWA ME3030MCKO-KaMHO30MCKUX KaoNWHOBbIX (npeo6Gnafalowmx B AaH-
HOM pErvoHe) W >ene3aucro-KaoNWHOBbLIX KOP BbIBETPUBAHWA YKPAUHCKOro
WMTa M OAHOBO3PACTHbLIX C HWMW O0Caflo¥HbIX 06pazoBaHWi Ha CKNOHaXx
naHHoro maccuBa. Mccnepoeanuce MUHEPanbHbIA M XMMMWYECKMIA COCTaBbl KOP
BbIBETPUBAHMA WM OCAAOYHLIX NOPOA M WX W3MEHeHWA B pa3spesax. B kopax
BbIBETPMBAHMA M3Y4YaNWUCh COOTHOLLEHWE 3MEMEHTOB B KaMA0OW 30HE, 8 Tak>Ke
XapaKTep ero W3MEeHeHWA OTHOCUMTENbHO MCXOAHbIX NOPOA, U NO NONYYEHHbLIM
AaHHbIM nNpous3BoAMncA pacyer BanaHca BewecTBa no meToAy asTopa [Kop-
HueHko, 1973]. ConocraBnAnuce pasmepbl BbIHOCa OCHOBHbIX MWHepanoo6pa-
3YIOWMX 3NEMEHTOB C UENb0 YCTAaHOBNEHWA WMX EeHeTUYeCKOW B3aUMOCBA3M.
ConocragneHWA NpoBOAUNUCE rpadMyecku B ABYX- WM TPEXKOOPAMHATHbLIX
cvctemax. B ocapouHsix MOpoAax MccNnepoBanock pacnpefdeneHye nNo paspesam
BbICOKO3PENnoro TeppureHHoro wmartepuana (KaonuHebi, KBapueBble NECKW M
raneyHuKun) € UeNbl0 BbIABMNEHWA MEPUOAOB aKTUBHOIrO PaimMbiBa KOp BhIBET-
puBaHWA. [INA BbIACHEHWA xapakTepa BbIBETPUBAHWMA Ha TeppUTOpPUW Y KpawH-
CKOFO LWMUTa W ero M3MeHeHVWA BO BPEMEHM WCCNea0Banochb pacnpejeneHqe
B paspes3ax OTNOXEHWA NPOAYKTOB XEMOreHHOro BbIHOCE, K KOTOPbLIM Bbinu
OTHECEHbI HaneTkl, PasNWyYHbie CTAXEHWA, LUEMEHT, MPOCNOW U PYyAbl Xenesa,
MapraHua, KpeMHWUCTbIX MUHepanbHbiX accouunauumin, dochoputel v T.0. o
onuecaHHseiMm meToAauKam . Geino wuayveHo 227 paspesoe (rnaeHeim obBpasom
KAONWHOBLIX KOP BblBETPUBAHWA) Ha TEPPUTOPMKM YKpauHCcKoro wmnta u 44
0606uLeHHbIX pa3pe3a Me3030WCKO-KalHO30MCKUX OTNOXEHW Ha ero CKnoHax
C MCNOMbL30BAHWEM [aHHbIX NPeAbIAYWMX WCCNeaoBaTene v pe3ynsLTaTos reo-
NOrUYeCKMX CHLEMOK.

Oco6eHHOCT B3aUMOCBA3M MMHEPanoobpa3ywiuMX 3INEMEHTOB B KaonWHO-
BOW KOpe BbIBETPMBAaHWA Y KpauHckoro wmta. KaonuHoBbie KOpbl BbIBETPUBA-
HUA WKMPOKO pacnpocTpaHeHdbl Ha TeppuTopri WKTa. Mx obuwan nnowaab cocras-
nRet 160—170 Tuic. kM? npu cpeaHeid MoOwWHOCTM a0 35 M. OHM UMEIT Tpex-
3oHanbHoe cTpoeHune. [0 MUHEpanbHOMY COCTaBy BbIAENAKTCA CheAyuue
30HbI: KaonuHwuToBaAa (l11), KAaONWHUT-rMAPOCNANCTAA, WUNKU KAONUHUT-MOHT-
MmopunnoHutosar (ll), 30Ha pesuHTErpaunyM M HavyanbHOTO BbIWENAYMBaHUA
(I} [3nbAHoB, 1971; n ap.]. KaonuHOBbIE KOPbI BbIBETPUBaHWA 0Bpa3ylTCA
NPakTU4ecCKKU NO BCEM UCXOAHBLIM NOPOAAM — OT KUCAbIX A0 OCHOBHbLIX. Coctas
KOPp B 3H3auMTENbHOW CTENeHW 3aBMCUT OT UCXOAHbIX nopod. Ecnu no Kucnbim
nopoaam c¢opmupyloTcA Bonee 4MCTble KAONWHOBbLIE KOPbI, TO NO OCHOBHLIM
obpasyloTcA KoOpbl, 060OrauigHHble MOHTMOPWNNOHUTOM M >KENe3o-rNuHO3eMu-
CTbIMM OKMWCHbIMKW BbIABNEHUAMM.

Mb1 He 6ysem OCTaHaBNMBATLCA Ha XMMMWYECKOW XapaKTepPUCTUKE KOp Bbl-
BETPUBAHUA W WM3MEHEHWAX 3TOW XAPaKTEPUCTUKKM B MPOUECCe BbIBETPUBAHUA.
31¥ paHHble NnpuseaerHbl B Tabnuue, coaepxkallei, B 4acTHOCTU, KO3hdruMeHTsI
KOHUEHTPaUWW MWHEPaNoo6pasyrwmx 3NemMeHTOB OTHOCUTENLHO MAaTEPUHCKOrO
cyberpata. 3TM Ko3adhdruneHTbl YeTKO QUKCUPYIOT yMeHblUEHWE KOHUEHTpauui
WENOYHbIX W WeNOoYHO3EMeNbHbIX 3NEMEHTOB W KpemHe3ema, OTMEYeHHOe
ko3adduuvertamu menee 1,000. Uckntouenue cocrasnAwT K, Mg m Si0, B
HavanbHble 3Tanbl BbiBeTpuBaHuA, npuueMm Si0O, HakannuMBaeTcA TONbKO NpH
AE3UHTErpauMM OCHOBHbIX NOPOA. YCTOWYMBO KoHUeHTpupytloTcA Al u Ti. B
3oHax | u || otmevaerca HakonneHue Fe u Mn.

W3yueHue COOTHOLUEHWA 3TUX 3NEMEHTOB B KOpaxX BbIBETPUBAHMA WU UX
W3MEHEHWA B XO0A€ Pa3BUTUA MPOUEcca NoKasano Hanuuyue OAHOW YCTOWMMBOWN
B3aUMOCBA3W, KOTOPaA ONpefAefeHa COOTHOLWEHWEM COAEPKaHWit Tpex Komno-
HeHToB: Si0,, Al,O; 1 Fe,0;,. B TpexocHoW cUCTemMe KOOPAMHAT COOTHOWRHUE
COAEPXaHUin 3TUX KOMIMOHEHTOB B NOPOAAX KAaONMHUTOBOW 30HbI XapakTepu-
3yeTcA MNponopuvMoHansHon oBpaTHOW 3aBUCMMOCTbIO, a 00pa3oBaHHbie e
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CpegHue 3HAYEHUA COAECPWAHMHA, KOIPMHHMUNEHTOS KOHUEBHTPAUWM W BLIHOCZ INEMEHTOH
710 J0HAM KA0NWHOBOW KOPbl BLiBETPW BaHWA Y KpPaunCKoOTo wmuTa

Conepwanue, % L J Ko3dduumedT KoHueHTpaumm Beinoc,%
Oxwncen B Uenoanad 30HbI KOPbLI BLIBETPMBAHUA Yucno
30HbI KOpPbi BbIBETPUBAHWA paape3os
HOPSLE I I "
B [ I I 1] 1 1] 11
?’Iagz "5757 389'20 ?“124 ?41'2 1,025 0,932 0,896 31,94 4250 = 52,90 227
i C2J 1'6 e 1:} e 26 50 2'4 = 1,224 2,130 2,202 2729 26,41 24,24 170
Fez 03 e 5 0'9 : {2 - 7'1 5 7'7 1,047 1,302 1,688 24,94 23,90 22,14 170
23 ’ . ' g 1,280 1,159 0,840 29,06 42,33 65,83 194
MnQ 0,13 0,11 0,09 0,08 1,083 1.134 0,758 44,77 68,21 70,25 146
Eﬁa% g';‘g 3-;3 }I-;g ggé 0,855 0,501 0,352 50,72 77,69 85,75 166
B 319 e e e 1,023 0,790 0,449 48,60 71,81 84,90 17
" b 2'85 2’96 2'0? ]'31 0,802 0,337 0,204 45,20 79,58 91,67 167
2 . ' 4 d 1,355 0,941 0,59 39,97 58,25 76,23 164

TOMKH fEXaT B NPEAENax OAHOW NNOCKOCTW, NEPECEKatowlen CBOWM NpPOoLcH-
XeHWem Bce TpWM OCM KoopavHaTt. 3Ta cBA3b cdwmkcupyerca B 3oHax | v I, Ho
BbIDAXKEHA MEHEE 4YeTKO W MPOABMACTCA MPU y4yeTe CYMMAapHOro xenesa, T.e.
BKNtoyaA 3akucHoe. MNofo6Hana 3aeBucumocts mexay Si, Al u Fe morna sbipa-
60TaTbCA TONBKO MPWU YCTAaHOBNEHWW TOW WUNW UHOW CBA3U MEXAY HUMMW B Npo-
Lecce KaonMHOBOro KopooBpasoBaHua,

Paamepsl 1M HexoOTopble 0COBeHHOCTM BbIHGCA MuHepanoobpasywlimx ane-
MeHTOB NPW KacNMHOBOM KOpooBpa3oBaHMM Ha TePpUTOPUK YKpawuHCKOro
wura. OueHka pa3mMepoB BblHOCa NPOM3BOAWNACE B MPOLUEHTEX OTHOCUTENLHO
MCXOOHOTO COAEPMaHWA 3MIEMEHTA, a TakXKe B KMNOrpaMmmax W3 pacyeta BbiBeT-
pusaHua 1 m? MexorHoM Nopoas!.

Hanbonee WHTEHCUBHO BbIHOCUIIMCE LUEMOYHbLIE W LIENOYHO3EMEeNbHbIE 3ne-
MeHTbl W Mn, pasmepbl pacv4eTHOTO BbIHOCA KOTOPbLIX YrKe Ha MepseIX 3Tanax
B OTAenbHbIX paspesax noctvrawt 95-100%. HawmeHee akTMBHO BbIHOCATCA
Al, Ti u Fe, npuuem BblHOC nocnegHero npoucxoavt Gonee unu mMeHee paBHoO-
MEPHD Ha BCEX 3Tanax BbiBeTpuBanwa (Tabnwua). Bwroc SiQ,; B oTaenbHbLIX
paspesax cocrtasnaet 90,0-96,7%, oaHako B cpefHem He npesblwaet 53,9%
OT WCXOAHOro cofepxanua. [INA BCex 3nemMeHTOR XapakTepeH Gonee aKTUBHLIA
Bb/HOC B HayankHbIE 3Tankl BLIBETPUBaHWA, T.e. NpW (OPMUPOBAHUW 30HLI
Ae3WHTerpaumMm KM HayanbHOro Bblwenayvsadua. CpefiHWA BbIHOC 31EMEHTOB
13 1 M° OCHOBHBIX, CPEAHWUX M KWUCAbLIX NOPOA NpY 06Pa30BaHUM KAOMMHWUTO-
gon 30Hel (B Kr): Si0, —619,0-746,2; TiO, —3,1-85; Al,0, —40,0—
129,7; Fe, 03 —59,1-194,8;, Mn —0,4—1,2; wWenoyHbiXx W LWENOYHO3EMENb-
Hbix — 305,4—372,6. MHTEHCHBHOCTL BLIHOCA 3NEMEHTOB MEHRETCA HA pasnuy-
HbIX 3Tanax BeiBeTpuBaHWA. [1pyM pacueTe MO KOHEYHLIM Pe3ynLTaTam BbIHOCA
MWIrpPaUMOHHAA aKTUBHOCTbL 3MEMEHTOB OMPefeNiAeTCA CNeAYWMM PRIOM:
Na>> Ca> Mg > K> Mn > Fe > Si > Ti > Al, nonoxeHue anemeHTOE B KOTO-
pPOM XapaKTepu3YeTCA CXOACTBOM OTAENbHLIX XMMMUYECKUX CBOWCTB.

WccnepoBaHue COOTHOLUEHWW pPasMEPOB BBIHOCA 3NeMEHTOB NO3BOMWNO
BLIABATL YCTOMUYMBYH Koppensuuio sbiHoca Si0; u Al,O; Ha Bcex atanax
BuiBeTpUBarMA. Ha HayanbHbiX 3Tanax suigeTpuBaHnA Boioc Mg nponopuwno-
HaneH BoiHOcam Si0,, Alu Fe. Kpome Toro, TeHAEHUWA K KOppenAuun Habnwo-
paetca mMexway Bowocamu Mn v Fe, Na v Al, K u Al YacTts 3TUxX 3aBUCUMOCTEN
ONpeAensAeTcA YCTaHOBUBLUMMUCA CBA3AMU 3NEMEHTOB B MCXOAHLIX MUHEpanax,
CXOACTBOM CBOWCTB M HEKOTOPRLIMW ApYTrMMUA NPUUMHAMM.

Onpefenswliee BNWAHWE XapaKTepa BbiBeTPUBAHHWA Ha OCagKoO- U Pynoo6-
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pasoBaHMe B MEe30308—KaWHO30€ Ha CKAOHax YKpauHckoro wwmrta. Jlutonoro-
reoxXMMn4eCKuin aHanu3 mMe3030UCKO-KAWHO30UCKUX OTNOMWEHWW CKNOHOB
YKpPanHCKOro wiMTa no3BofWN BLIAENUTbE NATb 3INOX aKTUBHOMO NOCTYNNEHWA
XeMOreHHOr0 BELLECTBa B COOTBETCTRYytowMe HacCelHbl ceanmeHTaumnm,. Hanuvuve
XEMOTEHHbIX 06pa3oBaHuii OTMEYEHO B OCAAKAaX HWXHEro Tpuaca, Galnoc-Kume-
pukckux (J,—dz), Heokom-ceHomanckux (K;—K,), soueHoseix (P,} Top-
TOH-CapMaTCKux v ux ananorax (N,). B Hux HabnwoaaeTcA HaKonneHwe Kpem-
HUCTbIX, >ENEe3NCThbiX, BbICOKOIMWUHO3EMUCTLIX W docdatHbiXx 06pPa30BaHWA.
K 3tum e oTno)xeHUAM RNPUYpPOYEHb! CKOMNEHWA NPOAYKTOB pasmbiBa KOp
BbIBETPUBAHWUA: BTOPUYHLIX KaONWHOB, KBAapUEBbIX NECKOB, MNECYaHWKOB W
raneyHuMkoB. OAHOBPEMEHHbLIA BbIHOC BbICOKO3PENOro TEPPUIreHHOro matepua-
na u XMMUYECKN PacTBOPEHHOMO BeLlecTBa BNOMHE YBA3bIBAETCA C XapakTepom
pasBUTUA BbIBETPUBAHWMA B YCNOBUAX NEHENNEHU3IUPOBAHHON PaBHWHLI, KAKYH
npeacTaBnAn coboi B Me3030MCKO-KAaWHO30MCKOE BpemMA Y KPauHCKUA WWT.
Mpv NOAHATHMKM TakoW 0BMAcTU MPOUCKOAMT BPE3aHWMe PEeK C NOCNeAYHLWWM
NOCTENEHHbIM paclUMpPeHUEeM NNOoWanan pasmbiBa NMPOAYKTOB KOPbI BbIBETPU-
saHuA. OaHOBpeMEHHO B pe3ynbTaTe NMOAHATUR B 30HY aKTUBHOrG BbiBETpUBa-
HWA MOMafaeT HOBOE KOMWYECTBO CBEXMX WUCXOOHBIX Nopoa [KopHueHko,
1975]. Cnegyet oTMeTUTb, 4TO MOABNEHUE BLICOKO3PENOro maTtepMana 8 OTNo-
EHMAX HECKOMNBLKO ONEpe}aeT NO BPeMeHW Hannuve obpasoBaHuii XeMOTeHHoro
BbIHOCA. XapaxkTepHa Takke 6onee 3HaYMTENLHAA PacTAHYTOCTb BO BPEMEHMU
HKEME3UCTbIX MUHEPANbLHBIX BbIASNEHUM OTHOCUMTENLHO APYrUX XeMOreHHbIX

o6pa3oBaHui,
* * *

AHanM3 Me3030WCKO-KalnHO30MCKUX KAoMWHOBLIX KOP BbIBETPUBAHWA YK-
PavHCKOro WWTa U OLHOBO3PACTHLIX OTNOXKEHWA €ro CKNOHOB MO3BONUN Bbi-
ABUTL UENbIA pAL 0COBEHHOCTEA runepreHHor avdidepeHyvauvn Bewectsa v
0CafKOHAKONMBHWA, 8 TAKXKE WX B3aMMOCBA3b. B XoAe BbIBETPMBAHWA NpoOUCXO-
AWT BBIHOC Bcex muHepanoo6pasylwux anemeHToB. B kope coxpaHmetca
Ta WX 4aCTb, KOTOPa@A CBA3aHa B Haubonee yCTOWYMBBIX MMHEpanax, a Takike
4acTb KPEMHWA, antOMWUHWA W kenesa, obpasylwMXx B X0[4e BbIBETPUBAHWA
06paTHO NPONOPUMOHANBHYO 3aBMCUMOCTb.

BbIBETPUBaAHUE NPOXOAUT HepasHOMepHo. B BONbLUNX KOMUYECTBAaX BbIHO-
CATCA 3NEMEHThI B HayanbHbie CTaaAWMM BbiBeTpuBaHuA. KpoMe Toro, oTMevarTca
3MOXU aKTUBM3auuK KOpoo6pasoBaHWA, COBMNAajaldWMe C NOAHATUAMK obBnacTu
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cHoca, KoTopsle obBycnoBnuMBaloT NOMNanaHue 4acTU CBEXWX MNOPOA B 30HY Bbl-
seTpuBaHuA. O6a 3TM npouecca NPUBOAAT K PE3KOMY YCHUNEHWIO XEMOMeHHOro
BbIHOCA BEWECTBA W YBENUYEHWE B OTNOWEHUAX ANAreHETUYECKUX MUHEPANbHbIX
o6pa3zosaHuii. OAHOBPEMEHHO aKTUBM3WMPYETCA pPa3MbiB KOpP BbIBETPUBAHMWA
W HakonneHuwe B 6acceWHax CEAMMEHTAUUM BbICOKO3PENOro TEPPUreHHOro
marepuana.

B xoAe kKopoo6pa3oBaHMA OTMEYAeTCA KOPPENALUMA pa3MeEpPOB BbIHOCA
Si0; n Al, O, Ha Bcex 3ranax sbiseTpuBaHuA; Mg c Si0,, Al u Fe, a Takxe
Mn u Fe —B HavanbHbie NepuoAbl BbiBETPUBaAHWA. B oTnoxmeHWAx Habnwoaa-
€TCA OQHOBPEMEHHOCTb HAKONMEHWA KPEMHWUCTBIX W BbICOKOFAMHO3EMMCTbIX
obpa3soeaHuit. PasHOMepHOCTL BbiHOCa Fe B x0A€ BbIBETPUBAHKA, NO-BUAWMOMY,
npeponpeagenvna U bonee WMpPOKOe pacrnpocTpaHeHue wene3ncroix obpasoBaHui
no pa3spesy oTnoxeHwi. Bce 310 yKaszwiBaeT Ha ONpeaenAOULYIO POnbk XapaKTepa
BbIBETPMBAHWA B 30HE CHOCA Ha COCTAB OTNOXEHWA W NO3BONAET BbILENWTH
KOPPENATHbIE KOpam BbLIBETPUBAHWA 0CaaKW Kak 6Gonee NEPCNeKTUBHbLIE Ha
NOUCKM OCAA0YHbIX NONE3HbIX MCKONAEMbIX.
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3nsanos M. L. PahoHupoBaHWe YKPaWHCKOro LWKTa NO XapaxkTepHelM YepTam penseda
NOBEPXHOCTH KpucTannuueckux nopod. — B kH.: KOpbl BbIBETPMBAHWA Ha TepPMTOpHM
YCCP. Kves: Hayk. aymka, 1971,4. 1, ¢c. 214,

YK 550.43:551.8: (551.734.5+551.735)
E.Y. YPYMEAEB

FrEOXUMWUYECKWUE YEPTHI 3BONHOUWA OCAAKOOBPA30BAHWA
B NO3AHEM AEBOHE W KAPBOHE
HA TEPPUTOPUM 3ANAAHOTO NPUBANXALbLA

CornacHo haumansHO-Te0XMMWYECKOMY aHanuiy pacnpeaeneHue XMMUYECKMnX
3INEMEHTOB KOHTPONWMPYETCA YCNOBWUAMW OCafKoHakonneHwA. WameHeHue
COEPXKAHWA UX C TeYeHWEM BPEMEHM WM B NPOCTPAHCTBE TECHO CBA3aHO C 3B0-
noumen auranbHOro cocTaBa CeAMMEHTAUWOHHbIX o6pa3oBaHuid. B 3TOM acnek-
T€ MHTEPECHO PAacCMOTPETL MEOXMMMUIO OCaA04HbIX NOPOA Ha NPUMEPE XEMOTr eHHO-
TEPPUreHHLIX OTNOXeHUd chameHa W kapbowa 3anagHoro [pubanxawsa
conpefensHbIX € HUM BOCTOYHbLIX 4acTen yuckon snaavHel v Betnak-[Aanei,
a ¢ ora — KeHablKTaca, T.e. perMoHa, M3secTHOro B nuteparype Kaxk Yy-vinui-
CKkui pyaHbid noAac (unu Yy-Wnuitickui perwox). MoBblweHHOE BHWMaHWE K
3TUM OTNOXEeHWAM OoB6YCNOBNEeHO NPUYPOYEHHOCTBHY K HUM JKene3o-MapraHue-
BbiIX W CBWHUOBO-MapraHueBbiXx NpPoABneHuid, (QOPMWUPOBAHWEM NWH3O0- WM
nnacToobpasHbiXx PyAHbIX TeNn, 3aneraluiMx COrfacHO C BMEWAWMMKU Nopo-
AaMU.

Hamu Bbinn ucnonb3oBaHbl MATh FEOXMMUYECKUX MOKaslaTenen: xapakTtep
pacnpeaeneHnA 3NeMeHTOB N0 NeTPorpaguyeckoMy npodMnK: rpasennTbl —
necYyaHWKU — aneBponMTbl — W3BECTHAKWU (YNOPAAOYEHHbLIW TWM Cria)KeHHOM
moaudukauu, nectpwit  [Crpaxos, 1962]); ko3dduumeHT ynopAAoYeHUA
B pacnpefeneHvuv 3nNemMeHTOB No neTporpacduyeckomy npoduno (oTHoweHue
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YMCNa 3NeMEeHTOB, NOAYMHAIWMXCA YNOPAAOYEHHOMY 3aKOHY pacrnpefeneHun
anemenToB [AHoukuHa, 1966]) ; oTHoweHuA Sr/Ba, Fe/Mn, Fe, 05 /Fe0.

B oCHOBY reoxuMuyeckux NOCTPOEHWIA NONOXKEHLI Pe3ynbTaTel onpobosBaHuA
Bcex TMNoB nopoA. OHM NpoaHanWMaupoBaHbl NONYKONUYECTBEHHBIM CNEKTPaN.:
HbIM aHaNU3O0M, XMMUYECKUMW U TepMorpaduyecKumu metoaamu. Bcero Bbi-
nonHeHo okono 22500 anemeHToOonpeaeneHwid. BoiABNeH Komnnexc 3nemex-
TOB, FAe HapAAY C TeppureHHbIMW KomnoHewTamu Si, Al, Fe, Mn, Ca, K, Na
o6Hapy»eHsl Mn, Pb, Zn, Cu, Co, Ti, Cr, Ba, V.

B Yy-Unuitckom pervoHe damMeHCKHe W KaMEHHOYIOflbHbIE OTNOMEHWUR
WMPOKO PpacnpoCTPaHeHbl U NPUYPOYEHbI B OCHOBHOM K BpaxvCUHKNWHANb-
HbIM CTpykTypam. OHu npeactasnAtoT cobon kKomnnekc pasHoobpasHbiX Tep-
PUreHHbIX W KapboHaTHLIX NOPOA, CBA3aHHLIX B3aUMONEPEeXOAaMMU, BblPaXeH-
HbIMW BCEM MHOroobpaszvem CMELWaHHOTO TWNa, C AOCTAaTOYHO WHAMBMAYanb-
HbIMW NUTONOro-auranbHbIMU U FEOXUMUYECKUMMK YCNOBUAMU (POPMUPOBaHWUA.
KpaTko OCTaHOBUMCA Ha XapaKTepUCTUKE BbiAeNeHHbIX dhauui.

®auum OTKpPLITOro Mmenkoro mopaA (MM) orpaHuieHHo pac-
npocTpaHeHel B thameHe U TypHe B ceBepHow 4acth Yy-Unuitckoro pervoxa,
rae npeacrasneHbl XeMOreHHbIMU U OPraHoreHHsIMU NOPOAaMU, COAEPKAWUMU
npumeck 06NOMOYHOro, KPEMHUCTOrO WU XKENesucToro mMarepuana, U TeppUreH-
HbIMK NOpPoAaMK C KapboHaTHbIM uemMeHTOM. [Tny6uHa MOpPA, CYAA NO xapakTe-
py copTupoBaHHOCTH W auddepeHuMpoBaHHOCTM COCTaBa OCaflKOB, MOPCKOW
TONCTOCTEHHOW hayHbl (Bpaxuonopbl, MLWAHKW, KOpPannbi, KPUHOWAEWA U Ap.),
YepefoBaHWI0 MNONOrO- MNU FOPU3OHTANLHOCNOMCTBIX W KOCOCNOMWCThIX Cepuit
nopoA, yNOPAAOYEHHOMY PacNpeaeneHuo XMMHUYECKUX 3NEMEHTOB B HUX (K03d-
dmuvieHT ynopagoveHHoctu K =0,75), Bbina ymMepeHHOW # He Bbixoauna 3a
npenens! wensoBoi 30HbI. B nopopax ormevadTcA NoBbilWeEHHbe (OTHOCK-
TenbHO Knapka) coaepykaHmAa Mn, Ni v Co.

dauvmm npubpexHoro menkosopnba (MM} wupoko passuTs
B paHHeM kapboHe M COCTOAT U3 pPa3Ho0bpPa3HbLIX NO BELWLECTBEHHOMY U rpaHyno-
METPUYECKOMY COCTaBy MECYaHWKOB W anesponuTOB, peXe — KOHrnomepa-
TOB ¥ rpasenutoB. C HUMMW TECHO CBA3aHbl OTAENbHLIE NPOCNOW W3BECTHAKOB
u meprenen (HepeaKo C OCTaTKaMu MOPCKOW (hayHbl) U FOPU3OHTLI KPEMHUCTbIX,
KPEMHUCTO-TNIMHUCTLIX U YT MUCTO-TNMHUCTLIX 0Opa3zosaHuid. [nA onucsiBaeMbix
thaumit xapaKTepHbi: HEBbIAEPXEHHOCTL COCTaBa M MOLIHOCTWU NOPOA NO NPOCTK-
PaHuI0, H4acToe PUTMUYHOE MEepPecnanuBaHue MecvaHWKoB, anesponuToB W aprun-
NATOB, PeXKe — MaNOMOLLHbIX OKPEMHEHHbIX W3BECTHAKOR, MPUCYTCTBUE B pa3-
pese KBapueBbiX U KBapu-NONeBOWNAaTOBLIX NecYaHMKoB, npeobnafaHue ruapo-
MOP@HbIX OKPAcOK NOPOA, HANUYME 3HAKOB PAGM W MENKOW NONOro- U Koco-
BOMHWUCTOW CNOWUCTOCTW, CPaBHMUTENbBHO XOPOLLAA OKAaTdHHOCTb WM COPTUPOBAH-
HOCTb 0OBNOMOYHOrO mMarvepwana, TWM CrnaeHHoOW moandmKauuK pacnpegene-
HWA XuMudeckux anementos (K =0,65), oborawenHocts Mn, Ni, Co, Pb, Zn, Ba.

NMaryuHble ¢auvmn BKNKOYAHOT OTNOXKEHUA, BOZHUKLLIVE B NEpeXoaHOW
30He MeXxay Mopem U cyuwei. Cpean HUX BbIAENAIOTCA NaryHHO-Mopckue dauuu
(M), koTopble NPOCTPaHCTBEHHO COBNAafawT ¢ dauMAMM Menkoroe MOpA
W npubpexHoro menkosogss (MM—I1). K HUM OTHECEHb! O0NMWTOBbLIE U OPraHo-
FEHHLIE W3BECTHAKW, AOMOMMTbI, Meprenu, NecTpoUBETHbIE CPeAHe- U Menko-
3EPHUCTLIE MeCYaHUK U, anespoNuTLl U aprunnuTel ¢ ManoMouHsiMu (go 2—4 m)
NPOCNOAMMW FUNCa W aHrMapuTa. B HUX BCTPEYarOTCA OPraHW4YecKue OCTaTKU —
neneuunoabl, MWaHk1M v Bpaxuonoabl. ITUM NOPOAaM CBOWCTBEHHbI BbICOKWE
3HayeHuA oTHoleHuA Sr/Ba, pasHbie 2—3, YTO CBUAETENLCTBYET O 3HAYUTENLHOW
MUHEPaNM3auMK Cpeabl OCaAKOHAKONNEHWA.

®auma conepogHoin naryHel (CI1) Bbigenexa nuwib cpean hameHCKUX OTNO-
KeHWid B 3anagHow Yactu Yy-Unuickoro pervona. OTnuyuTensHOW yepTown ee
ABNAGTCA HaNu4Yne TEeMHO-CEPbiX AONOMMUTUIUPOBAHHBLIX W3BECTHAKOB W MOLY-
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HbIX MaYeK ranurTa W aMruapvia cpeau 3aruncoBaHHbIX 3€MeHOBAaTO-Cepbix
anesponuToB W aprunnuroB.

®daumA NPUMOPCKOW HU3MEHHOCTU € TOPAHLIMK BONOTaMKu, NepruoanYecKU
3atonnAeMbiMu mopem (MH—B), npeacTaBnedHa HUXKHEBU3EWCKUMM OTNOMe-
HuAMK 3anaaHoro lpubanxawsA M YyickoW BnaawHbl. B ee cocTtase npeobna-
80T Pa3sHO3EPHUCTbIE MECYaHWKW, B OCHOBHOM KBapuesbie, pexe — noneso-
WNaT-KBapueBble U NONUMUKTOBbIE. XapaKTepHO ANA 3TOW (auun NPUCYTCTBUE
yrnen, YraucTbiX aprunnuros, 0OWMbHbLIX pacTUTENbHbIX OCTAaTKOB W MHOra4a
cBOBOAHLIX MUHEPANoB rMUHO3emMa.

daumMm annNnoWBMAanNbLHO-AEBNbLTOBOW pPaBHWHLI, BPEMEH a-
MW 3anusaBswencAn Mopewm (AOP—-M), cocToAT B OCHOBHOM U3
KPacHOUBETHbLIX, PEXXe — CEePOLBETHbIX MECYaHWKOB, TPSBENUTOB, aneBpwUTOB
C NOJYMHEHHbIM KONUMECTBOM KOHrnomepatos. CpeaAu HWMX BCTPEYAIOTCA Npo-
CNOW OPraHoreHHbIX, YacTO NEecYaHWCThIX, WHOTA3 AETPUTYCOBbLIX W3BECTHAKOER,
M3IBECTKOBUCTbIX MNECYaHWKOB W aprunnuTos, COAEPXalliMx MOPCKYH ayHy
W cnopy. AnA nopoa 3ToM aumn XapaxKTepHbl: HECOBEPLUEHHAR OKaTaHHOCTh
U NNOXanA COPTUPOBAHHOCTE 0BNOMOYHOr0 MaTepuana, Hanuuve rpyBocnoucTbIX
Ccepuii, NecTpbli TWN pacrnpefeneHWA 3NeMEHTOB B TEPPUreHHbIX nopoaax (K =
=0,15 — 0,35) 1 TUn crnaxeHHoi MoANUKAULUN B KapBOHATHLIX OTIOXEHUAX
(K=0,55), npucytcteue B cocTaBe TNUHUCTON COCTaBNAKLEA KaONWHUTA
W rMAPOCNIoA, @ TaKkKe 3Ha4yeHUA Pb, Zn, Ti, npeBbiwaowmMe KNapKoB.bIe.

dauvu annNwWBUaAaNLHLIX PABHUK CNPEATOPHbLIMU KOH Y-
caMu BbiHoca u o3zep (AP, AP—0O) obbveavHAT aentoBManbHbie M
TECHO CBA3aHHbIE C HUMW NPONBUANbHbLIE W anNNKBUaNbHLIE OCAAKMW, KOTOPLIE
XapaKTepu3yTcA rpyboo6AOMOYHBIMA U NECHaHO-TNMHUCTBIMU Pa3HOCTAMM,
OTAuYMTENEHON 0COBEHHOCTBEIO WX FABNAETCA HAaNpPaBneHHOCTb Pa3MEeLLeHuA
0CaAKOB Mo pasmepy 06NOMOYHBIX HACTHML U WX COPTUPOBAHHOCTL B Hanpas NeHuu
oT rop (rpyboo6nomoyHsle) K pacnoNoXKeHHLIM HWXE paBHUHaM (MenKo- U TOHKO-
3epHMCTbIE), 2 Takke nectpoe pacnpefenexune anementos (K =0,10-0,35).
O3epHble OTNOXEHWA CNOXKEeHbI MENKO3EPHMCTBIMW NeCYaHMKaMKn, TOPU30OHTaNb-
HOCNOWCTLIMM aNEBPONMTaMU U aprunnMTaMu ¢ NPOCNOAMMU U3BECT KOBUCTbIX KOH-
KPeUuuid U rNUHWUCTLIX WM3BECTHAKOB C PEAKWMW OKaMeHEeNbIMW PacTUTENbHbIMM
OCTaTKaMM,

PaccMOTPUM, Kak WM3MEHAKTCA reoxXMmuveckue ocobeHHOCTU nopoj c Tede-
HWEM BPeMEeHW W B MNPOCTPAHCTBE B 3aBUCMMOCTU OT MX (aunancHOW NPUHaA-
NEXHOCTH.

PacnpeneneHue XMMUYECKWUX 3TEMEHTOB B NOPOAAX Pa3HbIX NUTOMAaUMaNbHbIX
KOMNNEKCOB NOAYMMHAETCA pa3HbiM 33aKOHAM W HanpaBneHHO W3MeHAETCA oT
BoaocbopHOl nnowaan Kk BacceliHy CEAMMEHTaUMWM, OT KOHTUHEHTaNbHLIX
YCNOBWUWA OCaAKOHAaKOMMEHWA K MapUHHbIM. TakK, B OTnoxeHuAax, obpasosas-
WMXCA B HENOCPeACTBeHHOW BMM30CTM OT MCTOMHUKOB CHOca B 06CTaHOBKE
hM3MYECKOro BbIBETPMBAHUA M MarnbiX BO3MOXHOCTEW COPTUPOBK K 06NOMOYHO-
ro mMarvepuana, pacnpefeneHue ux no Npodun rpaBennTbl—NecYaHuKU—anespo-
NATLI MOAYMHARTCA NECTPOMY TUNY WM XapPaKTEPW3YETCA HU3KMMW 3HAYEHWAMW
koathuumerTa ynopagovedua (go 0,15). 3ateM BenuuuHa 3TOro napamerpa
nossiwiaercA 40 0,35 B TeppureHHsIx nopoaax, chopMUpPOBaBLLMXCA B YCNOBUAX
anmosuantHeix (AP) w annweuwansHo-penstoBeix (AP) pasuuu. [anee, no
Mepe YBEMWYEHWA MYTW TPAHCNOPTUPOBKM W nocneaywower audeperumnaumnm
0B6NOMOYHLIX 4YacTul, WM pasbasnaouwlero AedcTeMA KapboHaTHoro marepuana,
XapaKTep NOBeAeHWA 3NEeMEHTOB NpuoBPEeTaeT uepTbl COrNacoOBaHHOCTM W B
oTnoxeHuAx npubpexHoro menkosogbA (MM) nogunHAETCA TUNy CrnaeHHOM
moaucukaumu (K =0,65). N HakoMew, B ocagKax wenb(OBOA 30HLI MeNKero
mopa  (MM), rpe 6bina XOpowo MNPOABNEHE MEXaHWYECKAAR W XUMMWYEcKana
nvhhepeHuraunn, anemMeHTsL! pacnpeaenArTCA ynopAaoyYeHHo (K =0,75).
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CreneHb yNOpPAAOYEHHOCTU ManbiX 3NEMEHTOB MO Pa3pe3y TaKKe BapbupyeT
ot 0,55-0,75 B nopogax paHHux ctaguii go 0,15—0,35 — B noaaHux. Mpeob6na-
AaHWe B NO3AHEM OEBOHE W pPaHHEM KapBGoHE XWMWYECKOro BoiBETPUBEHMA Ha
BOAOCOOPHLIX NNOWAAAX, 08NbHOCTh TPAHCMNOPTUPOBKWU U COPTUPOBAHHOCTHL
0CagKOoB Npeaonpeaenunu ynoprRAOYEHHOE pacnpelrneHue 3NeMeHTOB B Nopo-
Aax TpaHcrpeccuBHo#n cepuu. MecTtpoe xe noBeaeHUe Ux B OTNOXEHWAX perpec-
CUBHOro PAAA B CPEAHE-NO3AHEKAMEHHOYIOMBHYO 3N0OXY ONPeAenAeTCA Npevmy-
LWIECTBEHHO MEXaHWYECKOW [e3vHTerpauved WCXOAHbLIX Nopoa B YCNOBWMAX
pacuneHeHHoro penseca Boaocbopa U QrpaHUYEHHLIMW  PAcCTOAHUAMMK MEepPeHo-
ca 0B6N1OMOYHOr0 MaTepuana.

WM3BecTHO, 4TO OTHOweHWe Sr/Ba AsnAercA noka3zatenem cpeabl 6accedHa
ceaumentauumn. 3.A. AHoukuHa [1966] cuutaer, uto nopoas!, ob6pasosasuwimecA
8 NPEeCHOBOAHBIX BOAOEMAX, KAK NPasuio, UMEKT 3HAYeHUe yKa3aHHOro OTHO-
WEeHWUA MEHbLUE eAWHMULI, B MOPCKUX — 6onslue. TeppureHHble OTNOXEHUA,
HAKONWBLUIMECA B YCNOBUAX anmoBuansHeix (AP) W annwBuanbHO-AeNbTOBbLIX
(A[IP) paBHWH, UMEKT BeNWUYMHY OTHOWEHWA Sr/Ba okono 0,4—1,0. B nepuoge!
HacTynneHWA MOPA B MPefenbl 3TUX PaBHUX W OCaKAEHWA kaphoHaTHbIX ocaa-
KOB OHa Boapactaet Ao 1,2—1,7. NocneaHue TaKke XapakTepHsl ANA MOPCKUX
1 NpuBpexKHo-MopcKux 06pa3zosaHuii. B Boa0EMax C NOBbILLEHHOW MUHEPanu3a-
uueid (naryHax) ortHouweHue Sr/Ba pocturaer 2—3 u cuuxaerca ao 0,6 B onpec-
HEHHbIX 4acTAX MOpPCcKoro bacceliHa (3a CYeT NPUTOKA PeYHLIX 8oa) .

XOpowo COrfacyeicA ¢ W3INOKEHHbIM  BEMUYMHE HKEMNEe30-Maprakuesoro
koahrumenTa (Fe/Mn), KoTopaR BecbMa NOKa3aTenbHa ANA XapPaKTepPUCTUKK
ocanoyHbiX Tonuy. JAna mopckux Boa oTHouweHue Fe/Mn, no C.M. KatyeHkoBy
[1959], pasHo 13. B u3yueHHbix HaMu Nopoaax, CHOpMUPOBABLLUMXCA B KOHTK-
HEHTanbHbIX OBCTEHOBKAX, 3HAYEHWE 3TOr0 NapameTpa KonebnercA 8 WUPOKUX
npepenax — ot 48 ao 129 u uHorpa poctwvraer 180. B oTnoxeHuAx, o6pasoBsas-
LUMXCA B MOPCKWX YCAOBWAX, 3TOT Nnokasatens meHAeTcA oT 5,2 ao 14,3 v cHu-
»aeTcA Ao 2.3 8 06NacTAX NOBbLIWEHHOW MUHepanuaayuu (naryHax) .

OkucnurensHan obcTaHoBKa cpejibl OCAAKOHWaKOMMNEHWA, CYuUleCTBOBAaBLWAER
B TeyeHue daMeHa M KaMeHHOYrONbHOro Nepuoga, NOAYEPKUBARTCA BbICOKUM,
HaMHOrO npesbiawuM eguHuty (1,2—22.8) 3HaveHuem oTHoweHuA Fe, O,/
FeO. Mo muenmio A.B. Ponosa [1961], ripu BenuuuMHe 3TOro noKazaTenA, pas-
HoW 1 ¥ MeHee, B Cpede CO343OTCA YCTOWHYMBLIE BOCCTAHOBUTENLHLIE YCAOBKA.

Takum 06pazoM, M3ydeHue 3dKOHOMEPHOCTER pPacrpefeneHna XUMUYECK X
3NEeMEHTOB B COYeTaHWV C APYrUMW METOAdMU TECMAOrMYECKMX W NUTONOTMYEc-
KWUX MCCNEeAOBaHWA AdeT BO3MOMHOCTb PEKOHCTPYUPOB8aTe O6GCTaHOBKY naneo-
cefMMeHTauum. MameHeH1A yCnosuiA, B KOTOPbIX NPOTEKANW NPoOLecch! CEAUMEK-
TOreHe3a, CyLECTBEHHO BNUAT Ha 00V FEOXUMUYECKYH 3BOMHOUKK.
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B.P. WNYHT

NO3AHEAOKEMBEPUACKWUIA BYNKAHOMEHHO-OCALOYHbBIA
NWATOreEHE3 HA CUMBWUPCKOW NNAT®OPME

BepxHepokembpuiickue Tonwu Ha CMBUpCKOW NNatopmMe UMEKT Npevumy-
LUECTBEHHOE pacnpocTpaHeHne B OBNaCTAX NepuKpPaTOHHbLIX ONYCKaHWA W B
NPUpasnoMHbLIX [enpeccUAx asnakoreHoBoro tuna. Jluwe BepxHepudeinckue
U BEPXHEBEH/ACKWE OTNOXEHWA PacnpoCTPaHANMChL 3a npegensi nporubos v B
8UAEe ManoOMOLWHOrD ¥EXNa NepPeKpPbiBany aPXEN-HNKHENPOTEPO30MCKOE CKNaa-
yaTtoe OocHOoBaHWe. MOULHOCTM HakannWBaembiX 0CAAKOB ONPeaenAnUce amnnu-
TynamMu BO3abiMaHWMiA WM onyckawuil CpenHecwbupckoro (AwxabBapckoro) w
AnpaHo-CtaHoBOro ceoAoBbIXx reo6noKos.

Mpwu thopMUpOBaHUW BepxHeaOKeMBPUIACKKUX Tonw, BONbLYO PONbL Wrpanu
BYNKaHWYeCKWe MNPOUECChI, KOTOPbLIE ANUNWCL C HEKOTOPLIMW NepepbiBaMu
B TeveHWe putheA U BeHAA WM NPOTEKanu rnasBHbiM 06pasomM B 3KCNNO3MBHOM
topme [MpoTepozoi. .., 1979]. W3eeprHytan Byfikanamw Tedpa wmena nepe-
MEHHbIA COCTaB: OCHOBHOW, LWENOYHO-OCHOBHOW, WENOYHOW, KPEMHEKWUCNO-
LWENOYHOW, WENOYHO-yYNbTPaOCHOBHOW. [INA BceX LWenoYHbIX pasHocTen Byn-
KaHOMeHHbIX NOPOMA XapakTepHa yneTPakanueBaA UEnoOYHOMETannsbHasA cne-
uvanuaaunwA. B CBA3W c TEM, YTOU3BEPXKEHWA B NO34HEM JOKeMBpuUKU Npoucxoau-
nM 8 NpUBPEXXHO-MOPCKOW ¥ MENKOBOAHOW MOPCKOW 30HaX, NennNoBblie OKOJO0-
)KeproBblie MNOCTPOMKWU DObICTPO paspylwanycs NoA BO3AEWCTBMEM BONHOBOW
abpasum 1 TedporeHHbIM MaTepuan NoABEPrancA 0cafgoyHoW auddepeHuUaumnu.
Mpu nennonafax B npubpexHbiX 30Hax NPOABNANACL Takrke ''aonosar” aud-
depeHUMaLMA, KOTOpaA NPUBOAWMNE K OCaXAEHMIO Ha BONbLUMX PacCTOAHUAX
OT BYNKAaHWYECKMWX KepN KBapUeBOro v KanuwnaT-KBapUeBOro ted)poreHHoOro
matepuana.

Mpouecchl BbIBETPWUBAHUA B NO3AHEM AOKeMBPUK Bbiny TecHenw M obpasom
CBA3aHbl ¢ ByNKaHW4YeCKOW AeATENbHOCTBH. JKcranAuuu v dymaponsl cnocob-
CTBOBANM WHTEHCUBHOMY XUMMWYECKOMY PasnoXeHW BYNKaHUTOB, a Takxke
METaMOP(UYECKUX W OCaA04YHbIX nopod. B coveTaHuu cC runepreHesom 370
obecneyMBano B onpejeneHHble nepuogbl hoOpMUPOBaHWE CMeLlaHHbIX KOpPOBO-
MeTacomaTuyeckux o6pazoBaHWi. [lpeBHEHWMMWM M3 HUX ABNAKOTCA PbIXNble
NE3MHTErPUPOBaHHbLIE MOPOALI, 3anerawluve B OCHOBAHWM MYKYHCKOW cepuw
HvHEro puden Ha cknoHax AHabapckoro MaccuBa. 3aeck PUKCUPYIOTCA CNeab!
runepreHHoro npeo6pa3osBaHUA apPXEACKWX METanopoA € Pa3BUTUEM NO HUM
XNOpWUT3, MOHTMOPWNAOHMTA, ruapocnioa. Beiwe 3anerawdT ruapoTepmMansHoO-
WIMEHEHHbIE BYNKAHWWYECKME NENNLI KPEMHEKWMCNO-LLENOYHOro cocTaBa, NoAa-
BEPrHyTblE BTOPUYHOMY OKBapUEBaHWK, KAONWHM3aUWMW, TUAPOCNKAU3AUMK,
remMaTuTHU3auun, HO COXPaHRKLIME XAPAKTEPHEIM CNEKTP TAXEeNbiX MWHepanos
YyNbTPaKanuessiX WenouHbiXx nopoa (wenoyHsie amdmbons!,hnoronur, anaTur,
WNbMEHWT, cheH, NePOBCKUT) .

Bropbim panHepuderdckuM YypPOBHEM pacnpocTpaHeHUA npeobpazosaHHbIx
nopoa Obin NpeackirbiHaxTaxckui (NpeakoTyWKaHCKWWA) ropw3oHT. 3aecsk
runeprexdHsie NpeobpailcBaHuA, OXBaTLIBAWME APXEUCKUE W HVIKHENPOTEPO-
30MCKMWE MeTAMOPUYECKUE U MarmaTUiecKue Nopoasl, UMenu QOMUHUPYIOLLee
3HaYeHWe W CTeneHe 3PENnocTM KOopoBoW npopaboTku cy6cTpata pocturana
KaonuHutosok ctanmu [lWamwmna, WnyHt, 1975] .

Ha npoTRXeHwn cpegHero v no3gHero puded cBoAOBbIe BO3AbIMaHWA reo-
6NOKOB BbI3LIBANKM HEOAHOKPATHbLIE MEPEPbLIBL!I B OCaAKOHAKONMNEHUn. Ho Kak
NOKa3biBaeT aHanu3 BEUWeCTBEHHOro coctaBa 6a3anbHbix CNOEB OCAA0YHBLIX Cé-
PUA, B HUX NOCTOAHHO COMAEPXKATCA HAPAAY C KAONWHWTOM, rUAPOCMIOAaMM,
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WamMo3nToM, reMaTUTOM M KBapuem OBNOMKW W3IMEHEHHbIX BYNK3HOTeHHbIX
nopoa. (o XxuMWYeCKOMY COCTaBY FNUHUCThIE Nopoabl Ga3anbHblX CNOEB He
UMEKT KaKuX-NDO CyLIECTBEHHLIX OTAWYUN OT aprunivuavpoBaHHbIX NennoBsIX
obpa3zosanuin. B uenom panHe-, cpeaHe- n nosgHepudeirckue atanst Hopmupo-
BaHWA TEPPUreHHbIX NOPOA 3HaMEHOBAaNWCL NAaBEHCTBYHLLEW PONbK ruapo-
TepmManeHblX MNPOUECCOB aprunayM3aunun, HanoXeHHbIX Ha TePPUreHHbIA maTte-
puan.

B HuXHeBEHACKMX CNOAX yCTAaHOBNEHO NPUCYTCTBUE PEerIMKTOB KOP BbiBET-
PYBaHWA TUAPOCNKAUCTOrO CcOCTaBa C MPUMEChKD CynbdaTHbIX MUHepanos
[WamwmHa, Hukuwosa, 1971). [letporpaco-MuHEpanorudeckoe wccneposa-
HWE HMKHEBEHACKUX NOPOA NOKA3ano, 410 CPeaw HUX PachiPOCTPaHeHb: Teppu-
FeHHbIE W BYNKaHO-TeppUreHHsie 0BpazoBaHUA € rMUHU3MPOBAHHLIM NENNoBLIM
MaTepManom wWenoyHoro M Kucnoro coctagos [[lokembpui ..., 1976; MNpore-
po3aoi. .., 1979; [Jaswigos, 1981]. Takum 06pa3om, U Ha ITOM BO3IPACTHOM
YPOBHE WMENO MECTO CMELLEHWE MEHETMYECKWX MPU3HAKOB MMAPOTEPManbHOMN
aprunnusaumMu Bynkanuyeckoro cybcrpatra v ero NOBEpPXHOCTHOrO rUMNEpreH-
HOIo BbIULENAYMBAHUA.

TeppWreHHoe ocagKkoHaKonneHWe B UEeNOM ONPeAenAnocs pa3pyweHuem
ABYX rpynn MWCTONHWKOB: rUNepreHHo-npeobpa3oBaHHbIX apxen-HuKHenpoTe-
po3oiickux nNopoA MyHAAMEHTa W rMAPOTEPMANbHO-U3IMEHEHHbIX BYNKAHUTOB.
OcapovHan avdgdepeHuUnauma U3mMeHeHHoW Tedpsl NPUBOAMNE B BOMbLUMHCT B
CNy¥aeB K Kamy(nupoBaHWW ee NEPBUMHBLIX TEBHETUMBCKUX NPW3HAKOB, B pe-
3yNbTaTe Yero NPOAYKTbI NEPEOTNOXKEHWUA NUPOKIACTUKW NPEACTalnT B BepxHe-
AOKeMBPMACKMX Tonuwiax Kak ''0oBbluHEble’’ TEPPUIeHHbIe OCafoyHble Nopoabl.
Bnuzkue No reHesucy rAMHUCTbIE OTNOXEHMA ''KamynWMpoBaHHO-NUPOKNa-
crorenHoro”’Tuna onucavbl O.C. Nlomoson [1980] B8 cospemeHHbIX COAOBBIX
O3epax, CpeaM 30UEHOBLIX M MeNoBbix nopoa BocToyHou ATnanTuky, B TONWEX
cpeaHer o—BepxHero kapboHa MoCKOBCKOM CUHEK NW3bI.

O6abuleHve AaHHLIX O BEUWECTBEHHOM COCTaBe TEPPWUreHHbIX Nopoa Mo3so-
NUNO YCTaHOBMUTbL PAL NPU3HAKOB, NO KOTOPLIM KaMynupoOBaHHO-NMPOKNACcTO-
reHHble PA3HOCTW OTNMYAKTCA OT NPOAYKTOB pasmMbiBa M MEPEOTNOMEHWA KOP
BbiBETPUBAHUA. B BYNKaAHOreHHO-0Caf04YHbIX MOPOAAX rNaBHbIA MUHEPanbHbINA
KOMMOHEHT — KBapuy — npegctaBneH Bonbwen 4acTbld 0BNOMOYHBIMU CUNBLHO-
TPEeLWUHOBaTEIMW 3EPHAMM € OJHOPOAHBIM HAGOPOM MUHEPAanbHbIX BKIHOYEHWA
{(TYpManuH, UMPKOH, anaTUT, TUTAHWUCTLIE MUHEpPansl, MHOTAd XNOPUTU3UPOBAH-
HbiA BUOTUT-QNOrONUT) M Y3KUM CMEKTPOM HW3KOTEMNEPaTypHbIX AeKpenu-
TAUMOHHBIX XapaKTepUCTUK, BapbUpytowmx B npeaenax 220—350 n 420—460° C.
KBapy B TeppureHHbiX MOpPOAax, CBA3aHHbIX C Pa3MbIBOM COBCTBEHHO KOpP
BbIBETPUBAHKUA, MMeeT 0O6NMK Kak MOHO3epeH ¢ WUPoKUM Habopom MuHepans-
HbIX BKIHOMEHWWA, TaK v OBNOMKOB MeTamMOpHOTeHHoro FeHoTUna, COCTOAWMX
13 M3OMETPHYHO-MO3aUYHbIX MNK U3PE3aHHO-Nan4YaTbix MuKpo3epeH. JexpenuTa-
LMOHHbIE 3aMepbl ero AeMOHCTPUPYHT GoNbwoi pasbpoc TepmansHbIX XxapaKTe-
prucTUK 63 YeTKO BbIpa]eHHbIX OAHOPOAHbLIX MUKOB,

KanveBble nonessie LWNaTel B NUPOKNACTO-0CaAOYHLIX NOpoaax NpeacTagne-
Hbl, KaK MPaBuNO, NPOMEXYTOYHbIM OPTOKNA30M, BCTPEYEIOLMMCA B KadecTae
OAHOrO M3 FNasHbIX KOMMNOHEHTOB B nasax TpaxubazaneToB, TPaxuToB U B Tpa-
XWTOBLIX, TPAXWUNUNAPWUTOBLIX nennax. Hepeaku yANWHEHHbLIE BONOCOBWAHbLIE
06NoOMKW KpWUCTannos, NepPeHOC KOTOPbIX MOr OCYWECTBNATLCA NWLLbL NPU 3010~
Bow avddepedumaunu nennosB (MykyHckan cepwA Awabapckoro maccusa) .
MoRBNeHWe MUKPOKNUHE B TEPPUIeHHbIX NOpoAax HapALy C OPTOKNA3OM yKa-
3bIBaET HA Pa3MbIB LOPUPEACKUX TPaHUTOVADB,

CpaBHEHME reOXWMMUYECKUX CMEKTPOB TEPPUIreHHbIX NOPOA TakKe NO3BoNAeT
060c006UTL TE NMTONOrMYECKMe PA3HOCTH, B KOTOPbLIX COXPaHEHa reHeTuyeckan
CBA3b C BYNKAHOMEHHbIMWU WCTOYHMKAMK, B BbICOKOKANWEBLIX BYNKaHWTax
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M B NPOAYKTax ux paspyweHun npodunupyer BOp-xpomMOBaAR reoXUMMUYECKaR
CNEUMANM3aUMA U COXPAHABTCA BbICOKOE 3HaYeHne Bapuit-CTPOHUMEBOr 0 OTHOLLIE-
HUA. B BynkaHuTax OCHOBHOrO COCTaBa U CBA33HHLIX C HAMW BYNKEHOIEHHO-
0CafloYHbIX MOPOAAax BO3PACTAl0T KOHUEHTPAUMKM XaNnbKOMAbHLIX W CHABDO-
UNbHBIX 3NEMEHTOB BNNOTe A0 3HEYUTENbHbIX PYAONPORBAEHWA »Kenesa,
mapranua (YoKuHckuii asnakoreH) . B necuaHukax, rpaBenutax, KoHrnomepa-
Tax, COCTOALLMX W3 BbICOKO3pEenbiX KOMMNOHEHTOB KOP BbIBETPUBAHUA, Y Ka3aH-
Hbie npothuNUpyloliMe KOHUBHTPAUWKM MUKPOINEMEHTOB CBefeHbl N0 YPOBHA
OKONOKNAapKOBbIX 3HAYEeHMI.

BynkaHuamM oKkasbiBan BNUMAHWE W Ha pPeXuM KapBoHaTOHAKONNEHWA. Yuu-
ThiBaA UHTEHCUBHOCTb MOCTBYNKAHUYECKUX W3IMEHEHUM, NPUBOAALLMUX K BbIHOCY
K, Na, Mg, Si0,, Al;O;, okucnoB »ene3a U pAAa MUKPO3NEMEHTOB W3 Tedpbl
1 Nag BO BMeLLaOLWYH BOAHYO CPEAY, 8 TAKXKE OTPaHUYEHH Y NNOLWAabL pacnpo-
CTpaHeHWA pUteNCKUX M HUKHeBeHACKUX BaccelHOB, cneayer 0XUAaTh BbICO-
KW YyPOBEHb MUHEPanu3auMm MenKoBOAHbIX cybnutopansHsix 3o . OcobeHHo
BbICOKO, No-BUAMMOMY, Obina KOHUEHTpauua 8 ruapocdepe kanuA. Bece 3To
B cOYeTaHuM ¢ OONbLIMM KONUYECTBOM (hyMapOnbHOW YrNEKUCNOThHl U MarHua,
NPUMBHOCKUMOro ¢ XNOPWUTOM B ByNKaWuTax, 0BYCNOBNUBANoO oONYMManbHbie
YCNOBWA [ANA OCaXAEHWA BbICOKOMArHeauanbHbiXx KapBoHaTHLIX WNOB, TpaH-
ChOPMUPYHLLMXCA NPU 3NUTEHE3e B LONOMUTLI. BelicokomarHesuansHoe kapho-
HaToHakonneHue OPCUMPOBAaNOCk TaKye MOBhILIEHWEM TemnepaTypsl Npu noa-
BOAHbIX 3KCranATUBHLIX Npoueccax. 3TO MOXHO MPOCNefuTL Ha npumepe
KPEeMHUCTO-A0NOMUTOBBLIX Nopofd, 06pa3soBaHHbIX NPU 3KCranATHBHOM BO3ASH-
CTBUM TepManbHbIX KPEMHWUCTLIX PacTBOPOB (MUKW NO AeKpenuTauuuM B UHTep-
sanax 60—120, 200—280, 320340, 420—440° C) Ha cnabo auareHesnpoBaHibie
KapbOoHaTHbIE UMbI.

AKTWBHAA BYNKaHWYECKaA AEATENbHOCTb OOBACHAET W cBoeobpasve passu-
TUA OPraHUYecKOon XU3Hu pucdesa u BeHaa. BruicokouienoyHol KanueBbln cOCTas
ruapocdeps! NPenATCTBOBaN BO3HUKHOBEHWID BONEe CNOMHbLIX OPraHWY4ecKux
dopm, YemM (UTONNAHKTOH M BoAOpoOcnessie 06pa3oBaHuA, nNpuyem Haubonee
MOUWHbIE U KPYNHble NO pa3Mepam CTPOMATONUTOBbLIE NOCTPOUKK HOPMUPOBE-
NicL B MEPUOALI 3aTyXaHWi BYNKaHWYeCKUX Benblwek. Peakui cnap BynKadu-
YeCKOW aKTUBHOCTM 8 KOHUE BEHAA — Hayane paHHero naneosoA obycnosun
WIMEHEeHWe 3KONOrMYeCKUX YCNOBUWA XU3HW W NOABNEHWE MEPBbIX CKENeTHbIX
chopm.

0606wWwan Bce AaHHbIE NC NO3AHEAOKEMOPUUCKOMY BYNKaHWIMY U 0CaaKO-
HAKOMNEHWIO, MOXHO 3aKTHOYUTE, Y4TO COCTaB pUENCKUX W BEeHACKUX OCafou-
HbiX nopoa Ha Cubvpckon NnathopmMe HaxOaUNCA B TECHOW MEHETUYECKOW CBA3K
C CMHXPOHHLIMU MO 803pacTy ByNKaHudyecKumu obOpasoBaHWAMW, KOTOpble
chopmMupoBanucs B YCNOBMAX PE3KO MEHRKILUErocA rnybuHHoro dinouaHoro
pexkruma. Yem MHTEHCMBHEE Npoxoawvna AerasauvA MaHTuK, Tem bonblien Obina
AONA YYACTUA MAHTUMHLIX KOMMNOHEHTOB 8 MOBEPXHOCTHLIX 0CaA04HbLIX 0Bpa3zo-
BaHUAX. [InA BepxHeaoKemMOpPUUACKUX NNAaTHOPMEHHbIX TONUW, TAKUMWU KOMNO-
HedTamu Beinun K, Cr, B, F, Cl, BoamoxHO, ewe w paufmaKTMBHme ANeMeHThI.
CTeneHbio y4acTUA MaHTUAHBIX NWLO0B B NOBEPXHOCTHOM OcCafouHoil obonou-
Ke, BUAMMO, ONPenenAncA W YpPOBEHb OPraHWM3auuu OpPraHWyYeckKoro mMwvpa,
PaiBWTUE KOTOPOro MOAABNANOCH NPW BCNbIWKAX BYNKAHUY4ECKOW AGATENbHO-
CTV WU OXUBAANOCL B MEpuUoAbl ee 3aTyxaHuA. Bce 3Tu npouecckl ABNANMWCH
oTpakeHuem obLen "'KoHTUHEHTanu3aunm'’ 3emMHon Kopsl [Koccosckan, WyTos,
1980/ , npoucxoauaweit 8 nozaHeaoKeMBPUACKMIl 3Tan pazBUTUA NUTOCHEPLI HA
APeBHWX nnaTdopmax.
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M.A. BYNIFTAKOBA

OCHOBHbLIE YEPTbI 3BONHLUKWN
NANEO30MCKO-TPUACOBOIr0 OCAAKOHAKONMEHWA
B BOCTO4YHOW AKYTUWH

3BONOUKMA Naneo30WCKO-TPUACOBOr0 OCAAKOHAaKONNEHWA Ha TeppyvTOpUMU
BocToyHo! AKYTUM OTpa)kaeT ANMUTENbHYIO WCTOPWIO LUWKMWYHOTO Pa3BUTUR
Bepxoano-KoneimMckoro naneobacceliHa OT OAHOW W3 cambiX OBLUIMPHBIX B
thakepo3oe OpPAOBWIKCKOW TPAHCTPECCMM [0 MaKCHMMansHOW NO34HEeTPUacoBONA
perpeccuin. Ha NpOTAXEHWW PacCcMaTpPUBAEMOro WHTEPBANa BbIAENAKTCA ABa
CEAMMEHTAUVOHHbBIX UMKNa — PaHHe-CPefHenaneo3oncKUi U No3aHenaneo3om-
CKO-TPUAcoBbli. MepBLIA M3 HUX XapaKTEepW30BancA PeruoHanbHbiM Pa3BUTUEM
BUOreHHOro KapHoHaTOHaKONNeHUA U hopMUpoBaHUEM MouwHoro (go 11 km)
KOMMNEKCa NPeMMYLLECTBEHHO KapGOHaTHbIX, TEepPUreHHo-kapboHaTHbIX dop-
mMauuid. Mo3aHenaneo3oncKo-TPUacoOBOMY UMKNY NPUCYLLM KayecTBEHHO HOBble
napareHe3bl TEPPMIeHHbIX, YINEHOCHbLIX, KPEMHUCTO-KapBoHaTHbIX, KPemMHU-
CThIX, BYNKAHOKNACTU4YECKUX 1 3tdidhy3vBHbIX 0Bpa3zoBaHuid,

CMeHa CeMMEHTAUMOHHLIX UMKNOB NPOM3oWNa B WHTEpBane OT MO3AHEro
AEeBOHa A0 Bu3eickoro Bexka M Geina oSycnoBneda rymuausaument Knumara,
aKkTueusaumern BHYTPMBACCEMHOBOro 3KCMIO3WBHONO BYNKaHW3MaE, PE3KUMMU
noaHATUAMKU nnaTopmeHHbix obnacTer U ycunedHnem mx pasmbiea. [epexog
OT OAHOrO UMKNZ K APYroMy NPOWCXOAMN Ha (hOHe HayaBLIWXCA B PaHHEM
kap6oHe WWPOKKX Pa3aBMroBLIX npoueccos', yeTkoro oBocobneHnA 30H Tep-
PUreHHOW BYNKaHOreHHO-00NOMOYHON W FNUMHUCTO-KAPBOHATHO-KPEMHUCTON
ceauMeHTaLUN.

Kaxabll uMKn BKMouaeT no ABa KPyMHLIX 3Tana ocagKoHakonneHua. 3To
COOTBETCTBEHHO: paHHENaneo30iMcKWin (OpaoBMK — cunyp) W cpeaHenaneo3on-
CKWi (AeBOH — TypHEMCKWI BeK), a TakKe No3fHenaneo30ncKuin (BuzencKuin
BEK — NEPMb) W TDWACOBLIA 3Tankbl, BCe OHWM UMEIT PErpecCUBHLINA TUN Pa3Bu-

' Cm.: Fycea .C. Cknagvateie CTPYKTYPsl M pa3nomsl BepxOAHO-KONBIMCKOW CUCTEMBI
meaosounn. M. Hayka, 1979, 207 c.
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TWA, HO OCOBEHHO APKO 3TOT TWUM BbIPAKEH ANA PAHHENANe30NCcKOro U No3aHe-
Naneo3oncKoro 3TanoB. 3aKN4UTENbHLIE PerpeccuBHbLIE CTaAUKU (HOPMUPOBAHUA
3TUX 3TaNOB XapaKTEPWU3YTCA HE TONBKO MaKCMManbHbIM Pa3BUTHUEM KOHTH-
HEeHTaNbHbLIX W NaryHHbIX ¢auuin, HO W aKTusu3auven Tpaxuba3ansToBOr O 3t-
(hy3MBHOro BYNKaHW3Ma, NOABNEHWEM KPAcHOUBETHbIX 3ddy3ueHo-0bnomMou-
HbIX HaKONNeHuih. IMeHHO Ha 3TUX cTpaTurpaduyecKkux YPOBHAX (NO3aAHWMIA Cu-
Nyp—PaHHWiA [eBOH, MNO3AHAA MEePMb—PaHHWUKA TpWac), XapakKTepu3yHLWWXCR
cBoeobpasHbiMu  (hauuanbHO-reOXMMUYeCKUmY 0BCTaHOBKAaMKM, MPOMCXOAAT
CYLLECTBEHHbIE N3MEHEHWUA U B thayHUCTUYECKUX coobuiecTBax.

Bonee KoHkpeTHO 3BOMOUMIO OCaAKOHakonneHua B BepxorHo-KonsiMcKoM
naneobacceitHe MOXXHO NPOCNEAWTb Ha NMpVMMepe Pa3BUTUA OTAeNbHbIX 3BEHLER
CeAMMEHTAUMOHHOM O Npouecca.

KapboHaTtToHakonnexnue Obino Beaywnm CEAUMEHTAUMOHHbIM
NPOLECCOM Ha NPOTAMXEHWW BCErO PaHHe-CPpeaHenaneo3oncKoro umkna. Mpeobna-
LaK0T OTMOXEHWA NaryHHbIX, MENKOBOAHO-MOPCKWUX W puUdoreHHbIx dauuni,
npeacTaBneHHbie pasHoobpasHeimut BUoMopgHbiMu, BromMopdHO-AETPUTOBBIMM,
06 NOMOYHBLIMU, TIIMHUCTBIMK, NENUTOMOPMHLIMU U3IBECTHAKAMM U A0NOMUTAMMU.
B otHocuTensHO rnyboKOBOAHLIX BrniaavuHax, nporubax, AenpeccuaAx oTnaranunck
MUKDPUTOBbIE PaAMONAPUEBbIE WM3BECTHAKW, KPEMHE-U3BECTHAKW, rPafvpoBaH-
Hble BuoknacTutei. HanbBonee MameHUNBLIMIU 06Pa30BAHUAMM ABNAKTCA OPraHo-
reHHble M3BECTHAKW MENKOBOAHO-MOPCKWUX u pudioredHbix auuin. Xapaxktep
UX M3MeHeHWn onpegenAetcA obuled 3BONKUWMEH OPraHUYECKOro Mupa u oTpa-
»KAeT 3Tankl pacuBeTa U UCYe3HOBEHWA ONpefdeneHHbLIX rpynn nopoaoobpasyto-
WMX OPraHU3MoB. TaK, TONbKO ANA PaHHENaneo3oMCKOro 3vana XapaKTepHbl
TPUNOOUTOBLIE PAaKYLWHAKK, BOAOPOCNEBbIE PUOreHHbie U3BECTHAKKM W A0M0-
MWTbI, ANA CPeAHero naneo3oA — KOPanno-cTpOMaToNnopoOBbie W3BECTHAKH,
pyrosossie 6uorepmel. C paHHero kapboHa B CBA3M ¢ nocTynneHuem B GaccewnH
OrpPOMHbBIX MacCc 0BNOMOYHOro martepuana WHTEHCHMBHOCTL KapboHaToHakonne-
HUA pesko cokpawaetcA. WcuesaroT pudoreqHsie daumnn, Aonomutsl. Npeobna-
paroutein  dopmord  HaxokaeHuA KapboHarHoro matepuana CcTaHOBUTCA pac-
CEAHHaR MWHepanbHaA NpPWMECt B TOHKO3EPHMCTbIX O6NOMOYHbLIX Ocagkax
(KanbUMT B MOPCKUX OTNOMEHWAX W CUABPUT B YrNEHOCHLIX ocagkax npub-
pPeX}HOo-paBHUHHbLIX haunin) . B cnabokapboHaTHbIX aprunnuMTax WWPOKOe pac-
NpocTPaHeHWe NONyH4awT avareHeTWMECKOe nepepacnpeneneHue kapboHaTHOro
matepuana v diopmupoBaHue pasHoobpasHbix No opme W pasMepam M3BECTKO-
BUCTbIX, CUAEPUTOBLIX KOHKpeuun. B TpaHcrpeccMBHbLIX CEPUAX NPUCYTCTBYIOT
NWH3LI, NPOCNOM OPraHOreHHo-06MOMOYHBIX M3BECTHAKOB, HO OHU PEAKM,
ManoMoLLHbl ¥ ABMAKTCA aKLUECCOPHbLIMY 3NeMeHTaMKU TEPPUreHHbIX Pa3pesos.
bonee avTuUBHO passBuBaeTcA OWOreHHaA CeAMMEHTAUMA B MeX3pynTUBHbIE
NepuoibLl Ha BOCTOYHOM “BynkaHu4Yeckoi' okpawHe BacceiHa.

TeppureHHas CeAMWMEHTAaUWA B paHHEM—CDeAHEM naneo3oe
pa3BMTa KpaiHe OrpaHWYeHHO B Y3KOW Kpaesow 30He OaccenHa. Kparvkospe-
MEHHOE pacliMpeHve Opeona TEepPWreHHbIX OCaAKOB MNPUYPOYEHO K MOPCKWUM
perpeccuAmM (BepxHWi cUnyp, BepxHUil 0eBoH). Tpy6ooBNoMouHbIE OTNOKEHUA
M3BECTHLI Tonbko no nepudepun OxoTckoro maccuBa v MNpUKOALIMCKOrO
noaHATUA (DBazanbHble CNOW TPaAHCTPECCUMBHLIX Cepui OPAOBUKA, HUMXKHETo
0eBOHA) . XapaKTepHaA YepTa TePPUreHHbIX Nopoa paHHe-CPeAHenaneo30icKoro
UMKnNa — ux BbICOKAA kapboHaTHOCTe. B coctase obnomouHoro matepumana,
KpOMEe cuanuueckon MetamophoreHHoW knactuku (MeTanecuaHukn, Mera-
aneBpPONWTLI, KBapUWUThI, KPEMHUCTbIE CNaHUL!) , NPUCYTCTBYIOT pa3HoobpasHbie
WU3BECTHAKW, AONOMWTLI, UEMEHT B nopodax — KapboHaTHbIW. MecyaHuku, ane-
BPONUTLI MOrPaHWYHLIX CHNOeB CcunNypa—AesoHa 000rauwieHs! rmapooxKucnamMmu
Kenesa, MMerT KPAaCcHYK) OoKpacKy ¥ ABNARKOTCH rNaBHbIM 3NIEMEHTOM KpacHO-
UBETHbIX TeppuredHo-KaphHoHaThbix thopmaumin. B panHem—cpegnem opaosuice,
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paHHenm cunype LUMPOKOR PAacnpoCTPaHeHWe NOoNy4arT oTHOocuTensHo rnyboko-
BO/AIHbIE, CYLLECTBEHHO MUHUCTLIE FPANTONUTOBLIE halni.

B nosaHem naneo3oe (HayuMHaA C BW3EWCKOro BeKa) W paHHem Mme3oaoe
rnasHon obnacTbi TEPPMreHHOro OC3aAKOHAaKONMNEHWA CTAHOBATCA 3anaAHan
1 UEHTpanbLHaA 4YacTu HaccerHa (MOLWMHOCTL BEPXHENANE030WCKO-TPUACOBON 4ac-
TW paspe3a BepXOAHCKOro Komnnekca 3anece gocturaet 13 km). MNorenAtoTCcA
HOBble hauManbHO-reHeTUYECKME THNbI TEPPUrEHHBIX OTNOMXKEHMWIA: YrNEeHOCHbIE
annwBMansHble, 03epHo-6onoTuctele haunv (cpeaHuin KapboH, BEPXHAR nepms),
FOPU30HTLI aNNBUANLHO-AEMbTOBBIX BbICOKO3PENbIX CYLECTBEHHO KBapLUEeBbIX
nec4aHuKOoB, rpaBenuToORB, npeacTasnAluwmMe cobor NPOAYKTLI NEPEOTNOXEeHMWA
KOP BbIBETPUBAHWA KaONMWHUTOBOro npodunA (cpeaHUA—BEPXHUA Tpuac) . Bei-
AEPXMaHHbIA COCTaB pa3mMsiBalOWMXCA nopoa (3ddy3uBHble, MeTaMopdHYecK ne
W MHTPY3MBHBLIE KOMNNEKCLI KWUCNOro cocvasa) onpeaenun ogHoobpasve neTpo-
rpauueckux TUNOB TEPPUreHHbIX OTNOXEeHWW (ONUrOMUKTOBBIE, NONUMUKTO-
Bble MecYaHUKHW, aneBPONUTLI, XNIOPUT-TUAPOCAAMUCTLIE aPTrUNNKUTLI) . XapakTep-
Ha WUCKMIOYMTENbHO HW3KaA KapDOHATHOCTL TEPPUreHHbIX 0CaaKoB, ocobeHHOo
B PEerpeccuBHbIX CepuAx, rae npeobnapnawt GeckapboHaTHhie anesponvThi o
NEeCcYaHUKMW CO CMTMBHLIM KBapUEBO-PEreHEePaLMOHHbLIM LEMEHTOM.

OBONWUMABYNKAHM3IMAE MU BYNKAHOTEHHOOBNOMOUYHO-
ro ocagKoHakonneHwua Havbonee zameTHa B M3MEHEHWWU MaclwTabos,
WUHTEHCHMBHOCTW (hOPM NPOABNEHWUA, CTPYKTYPHOro KOHWTponA. lpu 3TOM Ha
NPOTAXEHWUM BCEro PaccMaTpPUBAaEMOro Nepuoaa COXPAHAETCA OTHOCWMTENbHO
YCTOWYMBLIA BanoBbli COCTaB BYNKAHW4YECKWX MPOAYKTOB, cpeaM KOTOPbIX
npeobnagaroT cybLUenoyYHble Pa3HOCTH OCHOBHbLIX Nopod (Tpaxuba3zansTbi, TRAXU-
aHaesuto-Ga3zansTel). [nAa paHHe-cDEAHENanen30WCKOrO UMKNa XapakTepHa
NPUYPOYEHHOCTL BYNKAHUYECKUX MPOUECCOB K Yy3KWUM rpabeHoBbIM CTPYKTY-
paMm, pa3BUBAOWMMCA B OKpaWHHbIX YacTax bacceiHa. B Havane uyukna (opao-
BMKCKan 3noxa) ByNKaduiM NPOABWUNCA Tonbko B Apra-Tacckom rpabewde.
BynkaHuyeckue npoAyKTbl NPEACTaBMEHbl 3AeCk NNOTHbIMU NUTOKPUCTANNo-
KnacTuieckumMmun Tydamu TpaxubazansToB, 06pa3oBaBLWIMMUCA NPU NOABOAHBLIX
3IKCNNO3UAX HA A0CTATONHO BonbLion rnybune.

Ha cpeaHenaneo3oMcKoM 3Tane akTUBuU3anpyeTcA 3hdY3uBHbLIA BYNKaHW3IM
8 Apra-Tacckom, YBaskuHckom, CpeaHexonsimckom, Certre-[labaHCcKoM,
Xapaynaxckom rpabeHax. WanuAHue nas 6a3anbTOB, Tpaxvwba3anbToB, TPpaxwu-
TOB NPOMCXOAWT B 3TUX CTPYKTYypPax Ha CTagMAX KOMNEHCUPOBaHHOro W nepe-
KOMMNeHCUMpoBaHHOro nporubanuA B mMenkosoaHow u cyBaspansHon oBCTaHOB-
Kax ¢ obpazoBaHWEM 3HAYMTENMbHLIX MAcCC WNaKoBOro, Naso- W MManoKnacrtu-
Tosoro marepuana. Wupokoe passuTve Ha pybBexe cunypa — paHHero OeBoHa
B8 CPegHeM [eBOHE MOMy4arT KPacHOUBETHbIE Pa3HOCTM 3tdy3uBHbIX U 3D-
thy3nBHO-06NOMOYHbLIX nopoa, 060coBNAKWMECA B aBTOXTOHHbLIE KpacHOUBET-
Hbl€ OCaAOYHO-BYNK2HOTeHHbIE hOpMaLMK.

B no3zaHem naneo3soe BynkKaHW4ecKan AeATENbHOCTL NOKAanu3yeTcA B BOCTOM-
HOM yacTu BacceiHa. 3aece BbIAeNAKOTCA 06WMUPHLIE 06NACTM aKTUBHOM O Ha3eMm-
HOFO W OCTPOBHOTO BynkaHuima (Anaseiickoe, NpUKONbIMCKOe MOAHATUR) ,
B Npefenax KOTOPbIX HakannuBanuce Pa3HoobpasHbie BYNKAHOKNACTUYECKUE
M BYNKaHO-TEPPWUreHHLIZ OC3AKW; Ha pa3HbiX YPOBHAX KapboHa—nepmu B
MenkoBoaHon u cybasapansHoi obCcTaHOBKax wanuBanuce HazanbTOBble Nasbl.
Ilupokoe nnoulafHoe paseuTve, B TOM Mucne Ha 3anagHoW okpauHe 6GaccerHa
u Ha Cubupckow nnatdopme, BazanbTOUAHLIA BYNKaHW3M nonyyaeT B KOHUe
nepmu — Havane Tpuaca. Ha 3TOM e yPOBHe Ha NOKanbHbiX y4acTkax (Bunwoni-
cKaR cuHexknu3a, pukonsiMckoe NOLHATME) NORBNAKTCA KPAaCcHOUBETHbIE U
necTpougseTHble BYNKAHOTeHHbIE U BYNKAaHOreHHO-0BNOMOYHLIE HAKOMNNEHWA,

C paHHero TpwWaca HauyvHaeTCA PEe3KWid cnaf BYNKaHWYECKOW aKTUBHOCTH.
MonHoe npexpalweHve BynKaHuWima MPOUCXOAUT B KOHUE aHM3WWCKOro BeKa,
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W 10 HOPWUWCKOW TPaHCrpeccyMu nNaneo3oncKve BYMKaHWYeCKUe NOAHATUA CTaHo-
BATCA ©BNacTAMU ANMTENBHOTO KOMTUHEHTANLHOrO BbIBETPUBAHWA W pPasMbli-
ga. Ocoboe MecTo B naneo3oWckux paspe3ax BepxoAHCKOW aHTUKNMHaNbLHOW
30HbI U ceBepHOM YacTu PUKONLIMCKOro NOAHATAA 3aHUMaOT TOHKWE, XOPOLWO
OTCOPTVMPOBaHHbIE BWUTpOKNacTuyeckue Tydsl KWCNora cocrasa, obpasytowme
nnacTel U NPOCNOUW OT fecATKOB caHTUMeTpoB 40 10—20 m. MicTo4HUKOM KUcnon
TENenMpPoKNacTUKKU ABNANUCE, NO-BUAMMOMY, BHYTDEHHWE FeoaHTWKUHaNbHbIE
NOAHATHA 1 CReAMHHbIE Maccusbl (OxoTckui, OMONOHCKWRA) .

KpemMHeHaKONNEeHMWe OCYLLECTBNANOCE TONBKO Ha MO3AHENaneo3own:
CKOM 3Tane pa3BWTWA ceaumeHTaumoHHoro 6acceliHa. KpemHucTole ocaaky
NPeacTaBneHbl NOYTHU WCKKUYMTENBHO TEMHOLUBETHBIMM YrNepoAUCTbIMK Pa3HO-
cTAMU (hTavnuTamu, CTIOHroNUTaMu) , aKKyMynALMA UX NPOUCXOAMNa B CamblX
rnybokux BnaauHax v npornbax. MakcMmym KpemHEHaKOMMeHWA NPUXOOUTCA
Ha rpaHMLy TYPHENCKOro — BM3eNCKOro BEKOB W KOHeL NepMK — Havyano Tpuaca.
KpemHucraa ceMMeHTauuA paHHero kapbola, npoucxopAuwan Ha doHe Kpyn-
HbIX TEKTOHMHYECKUWX MepecTpoeK, nonyuuna Havbonee WUPOKOE NnolafHoe
pa3BMTMe KaK B 3aMafHoi, TaKk U B BOCTO4HOR 4YacTu BacceiHa. HenocpeacTseH-
HOM CBA3M KPEMHUCTbIX OTNOXeHWA ¢ Ba3anbTOMAHLIM BYNKaHWIMOM B Hone-
LWAHCTBE M3YYEHHbIX Pa3pe30B HE YCTaHOBMEHO, NO3TOMY BMNOMHE BO3MOXHO,
4TO OCHOBHAA YacTb KPeMHezema B paHHeM KapBoHe nocTynana ¢ rMapoTepmamm
M0 30HAM aKTUBWU3IUPOBAHHLIX pPa3nomos. B nosaHen nepmu — paHHem Tpuace
HaKONNeHve KPEMHUCTLIX OCAAKOB NPOUCXOAWUT TONMLKO Ha BOCTOYHOW ''Bynka-
HUYecKoW'' okpauHe SSacceﬁﬂa W AnA Hux HaBNAaeTCA OT4eTNWBAA NPOCTPaH-
CTBEHHaA W BPEMEHHaA CBA3b C OCHOBHbLIMU 3Pdy3rBamMu. MoOLHOCTb KPeMHU-
CTO-BYNKA@HOMEHHbLIX Mavyexk MNepmMo-TPUAacoBOro BoO3pacTa ouveHb Hebonbwaa:
co cnoHronutamu He npeesiwaer 100 m, a c paauonApueBLIMKY CUIUMLUUTAMKA —
20—-30 m. 371a uYepra — OTCYTCTBME CKOMbKO-HUEYAb MOULHbIX CAWAWTOBO-
KPEMHUCTLIX, 0COBEHHO ALWIMOBLIX KOMMNNEKCOB — COCTABNAET OAHY W3 Xapak-
TepHbLIX OCOBEHHOCTEN Naneo30WCKO-TPMAacoBOro ocagKoHakonneHuA B Bepxoa-
HO-KOMbIMCKOM FeOCMHKNWHansHom BacceliHe.
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HbIE C HUMMW NONE3HLIE UCKON3EMLIE.

An. 15, 6ubnuorp. 85 Ha3s.

YK 551.461.8

Tumodees NN, Penrapren HB, Epemees B.B. MNpumenenne nura-
Noro-haunansHoro MeToNa K W3Y4eHMK 0CanKoB okeana. — B wkH.: OBcTaHOBKMW
0CanKoHaKONNeHUA 1 ux 2BonuMA. M.: Hayka, 1984, c. 35—-42.

MiuTONOrMYecKue NaHHbIE CBUAETENLCTBYHOT O TOM, 4TO COBPEMEHHAA CeBEpHaRn
4acTe ATNAHTUKKM A0 J0UEHOBOND BpeMeHWU He BXOAWMNE B OKE3HWYECKYH OBRacTs.
B soueHe NpowM3oWwnNo OKUBNEHWE TEKTOHWYECKOro pexuma, a B pAge obnacTted u
BYNK@HW3Ma, NPOM30LLN0 ONYCKaHNe, TeppuTOPAW, BOIHMKNW GOnbwMe rNyBuHb,
WKPOKOE PazBUTUE NONY YN BUOTeHHbIE KPEMHUCTBIE UMbl

Bubnuorp. 1 HasB.

YK 551.31:551.74

Yuauxpanse MNA, Bepuwaoze MA, Bapcumawewnn 3B, Knkoa-
3e F.C, Cubawsunu W, Uabaanze HT., Yevenawsunpy WA
Hpckue u Menoebie OCAA04YHBIE W BYNKABHOreHHO-OCaA0YHBIE reoKomnnexcel I py-
auu. — B kr.: O6BcTaHoBKKW OCAanKOHaKOMMeHWA U Wx 3sonwuuA. M.: Hayka, 1984,
c. 42-51.

Ciaoeobpa3vie TEKTOHWYECKOrO pPal3ssnWTUA, NPOABNEHWE CUHXPOHHOTO BYNKaHW3-
Md U KNumatuyeckune ocobeHHOCTH Ha veppuTopuu [py3uu 0BycnoBunm MHOro-
ofpasme MpoueccoB i 0OCTEHOBOK OC3AKOHAKONMEHUA. B WpPCKO-MenoskiXx OTro-
weHuAx Mpysuu Beigenedsl 19 0CapouHbix FrEOKOMNAEKCOB U TPW 3TaNa Mx pPa3Bu-
™A: 1) cunemop-Batckuil  (paHHeansnuiickuin), 2)  kennoBe-KuMepUaAKCKUA
{cpeqHeansnuifckmal , 31 BanaHkuH-MaacTpuxTekud  (No3gHeansnudckuia) . Coc-
TAB NOPOA ONpedendeTCA COCTEBOM OCEAKE M EBAWAHWMEM CHMATUA—PACTAMKEHWA,
cknanKkoo6pa3’nBaHuA, BYNKAHU3IMa W APYTMX NPOULECCOB, MHTEHCMBHOCTL NPOAB-
AIEHUA KOTOPbLIX OfPenenAnace Paseu Tuem ansMiAcCKOro OporeHHora NoACca.

Wn. 2, 6ubnuorp. 8 Ha3s.

YAK 551.3.051+552.14
KpawenwnHnHukos .0 Buipenewwe u TtUnu3lauma 0BCTEHOBOK OCBAKOHA-
KonneHuA W nopopooGpasoBannA. — B wH.: O6CTaHOBKK OCEAKOHAKOMTEHWUA W
nx 3somouuA. M.: Hayka, 1984, c. 51—-60.

B npouecce ocapouHoro nopofooBpasoBaHUA Leneco06pasHo BuLlAENATH He ABA,
3 nATL 3Tanos: 1) mobBunuaauwm sewectead, 2) nepeHoca, 3) HaxkonneHwa, 4) aua-
reHesa u 5) kavarenesa. Kaxaoi¥ u3 37ux 37aN08 061238387 NPUHUMNWMANLHEIMK
OTMWYNAMMK OT COCEAHWMX, XOTA OHW B33aWMHO TECHO cBA3aMbl. NO3TOMY KaMmAbIW
M3 HWX A0NKeH TUNU3UMPOBATLCA NO CAMOCTORATENbHLIM NPU3HAKAM, KPaTKo pac-
CMOTPEHHbIM B ¢TaTse. C NO3numMil cUCTEMHDIO NOAXOAa NOA FEHE3MCOM OCAA0Y-
HOW MNOPOAsLl CNEAYET NEHAMaTh HE TONbKO 06CTEZHOBKY HAKONMNEHWA, KAK 3TO
06bI4HO QENAETCA, @ BCE NATL Y Ka3aHHbIX 3TAN0B.

Tabn. 1, 6ubnuorp. 20 Ha3B.

YAK 549.623.5:551.35.:651.7

Hukonaesa WB. JsonwunAa 06CTaHoBOK OCapKo- k pyaoobpa3osaHuA no
RAHHBIM W3Y4eHMA rnayKoHuTa. — B kM.: OBCTAHOBKW OCZAKOHAKOMNNEHWUA U WX
asonmwouun. M.: Hayxa, 1984, c. 60—67.

YCTaHOBNEHD, 4TO NORBNEHWE MWHEDaNOB rpynNb: rRaykoHuta [MFT) cea3a-
HO C NNAarOpMeHHLIM TEKTOHWMECKMM DEXUMOM, KNUMATUYECKUMU ONTUMYMa-
MU, LUMPOKUM DPaIBMTMEM NPOUECCOB BLIBETPUBAHWA ¥ KOHTUHEHTaNBHLIX Nepe-
pHIBOB B OCAAKOHaKONNERnM. ByiseTpuBanne onpesenner nepenvHsih cocraes MIT
M X3pPaKTep ux mamereHnA. COonepaHue Tanacco@unbHbix INEMEHTOB KOppenu-
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PYETCA € TeMnepaTypoil W CONeHOCTbH MOPCKOW BOabt. MpocnexUBaeTcA 3aKOHO-

mepHoe mamMeHeHue coctasa MITT OT apeBHUX 3N0OXx kK MONOAbLIM, OBBACHAWeeCA

ABOMIOUMENR NPOUECCOB BbIBETPUBAHWA U, BO3MOKHO, COCTABa MOPCKUX BOA.
Bubnuorp. 27 Hass.

YOK (553.64+550.43) : 551.8:5561.7

Kapnosa MW, Muxannosa A.C Ypau kak vHankatop Isonouwa obcra-
HOBOK W YCNOoBWn (PoChaTORAKONNSHUA 8 NPMpoAREIX Daccelnax. — B wxw.: Obcra-
HOBKWU OCaRKOHAKONNEHMA U ux 3sonouna. M.: Hayka, 1984, c. 68—80.

W3yyeHs 0COBEHHOCTW NPOCTPAHCTBEHHOrO pacnpedeneHWA ypaua B gochopu-
Tax pasnuuHoW (HOPMALMOHHOM U FEHETUUECKON NPUHAANEXHOCTM W PA3NUYHOro
B03pacTa — ¢ KeMBPUA W 0 NanecreHa BKMWuuTensHo. C 3TOW LeNbi WCNONb3o-
BaH metopn f-paauorpactuu. BoiAaneHbl xapaxTepHbie MUHepansl — HOCWTENW ypa-
Ha & (ochoprnTax, paccMOTpeHbl TWNbl NPOULECCOB, ONPEABNAKILAX COBMECTHYIO
M paiaensHyw Murpauwio dochopa U ypaHa 8 npupodHbix BacceilHax, npocnexe-
Hbi fIPOLECCHl MWMIPaLMKM W KOHUEHTP3UMKU YPaHa Ha paidHblx cTaawAx docdaTore-
He3sa. TloKazaHo, 4TO ypaH Npu 3TOM BbICTYNaeT Kak WHAMKATOP 3BONUMM obeTa-
HOBOK W ycnosBwiA ocdaToHakonnedna.

Taén. 2, un. 2, Gubnuorp, 7 Ha3s.

YOK (552 .5:54) :651.72:551.685

Weanosckan AB., lNMetpos BT, Cokonosa M.®. 3sonwouna cocta-
B3 ONMWrOMUKTOBbIX KBapUeBbiX KOMNNEKCOB B NO3nHEM A0KemMBpHM M KX KIuMa-
TMYECKERA 30ManbHOCTs. — B kH.: OBCTaHOBKK 0CanKOHAKONNEHUA 1 MX IBONHOLKA.
B Haywa, 1984, c. 80—84.

YcranoBneHo, 410 Hauwbonee DNAroNpuATHbI2 OBCTAHOBKW ANA 05pa30BaHWA
OTAOMEHUA 3ITOFO TWUNA B McTOpuM 3emin 0BycnoBneHbl yYCTOWYMBLIM CTORHWMEM
ApesHrx nnatdopm, NOCTABNABWKWX OBNOMOYHBIA mMaTepuan, W CTabunbHOCTHIO
HKOHTYROR 06pamMnaouwux ux nporvbos. BonslwanR pons OTBOAWTCA MpPOLECCRNM
BhiBeTpUBaHuA. PaccmaTpvBalOTCA KNWMATUYECKUE yCNOBUA 0BPa3nBaHuR KOMN-
nexcos.

Ta6n. 2, un. 2, 6ubnuorp. 23 Ha3e.

YK 552.5:549.905.2 (474 2)

Buaauwnr X.A. Pone pasnuunblx akTopos knactoreHeda B (bCpmupoBaHMu
v IBONKOUMKM OCAfAOMHBIX NOPOA H2 ApeBHUxX nnatdopmax. — B KH.: OBcTaHoaKK
0CaAKOHAKONNEHNA u Ux asanwounit. M.: Hayka, 1984, c. 94103

Ha ocHOBe CUCTEMAarWuyecKKx aHanwm3oe KNacToredHblx MUHEpPanos scero pas-
pe3a OC3A0MHBIX NOPOA KIKHOrG CKNoHa Bantuhicokoro wuta Kak 3TanoHHoro
paioHa anA apeBHux nnatdopm obcyxaaeTcR NpoGnemd 0 ponu pPaznuuHelX AuHa-
MUHMECKWY W CTATWHECKAX haTOpOB Knactorenesa. TDKasaHo, 4To W3 CeMw
YHUBEPCaNbHLIX W ABYX 3MM30auMdeckux (hakTopos Ha ApPeBHUx NNatopmax Hau-
60NblUEE 3HAYEHME MMENKU KNKMATUUECKUE YCNOBHWAR, pexe — TEKTOHUMEBCKWE LBM-
YKEHUA 1 NDORBNRRAIOWARCA YePE3 NOCNeAHUE NETPOrpatnA NUTULER NPOBUHUMK.

Mn. 2, Gubnuorp. 11 Hase.

YOK 549:551.3.051

Okuvosa H.C. 3JBonuuR accouUMaUMi TEPPHreHHbIX MWHEpPanoB © PajBUTHEM
ocanouHoro npouecca. — B kH.: OBCTAaHOBKW DCAAKOHAKONMEHWA W WX 3BONKLWA.
M.: Hayka, 1984, c. 103—-107.

PaccmaTtpusaeTch 3BCMIOUMA AcCOUMBUMA TEPPUTEHHbBIX MUHEPANoB B NPOCTHEH-
CTBE W BPEMEHY Ha NMpUMEPe OC3ADMHOID Yexna harepo3or BeeTouHo-EBponercxoi
nnarpopmel. OCHOBHEIMM  (HAKTOPAMK  NPOCTPAHCTBEHHOW 3BONIOUMKW ABNRIOT-
cA coCTas NOPOA B 0BnRactAx cHoca u andiepeHUMaunA MUHEP2nocE No ye-
TOMUMBOCTM KM TUAPEBNMYECKON KPYNHOCTM. C TeueHUMEM FeonoruYecKoro spe-
MEHW B MUHEPaNbHbIX ACCOLUMAUWAX HWKEMPYWDTCA HeoBpaTumeie 320N0UMDR-
Hble W3MEREHUR, OOYCNOBNEHHbIE BHYTPACNOWHLIM KATAreHeTUUYECKUM pacTeope:
HEM W TEKTOHUYECK VMK NpOUeccamu.

nn. 2, Bubnuorp. 7 Ha3s.
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YOK 551.448:551.8
UsikuH P.A. OBcTaHOBKMW OCAapKOHAKONNEHWA KapCTOBOW thauwanbHoW obnac-
TM. — B KH.: O6CTaHOBKKW OCEAKOHAKONMEHWA W vx 3somwunA. M.: Hayxa, 1984,
c.107-113.

BolaeneHbl reHeTuyeckue TWNbI OTNOWEHMWA kapcToBoW haunaneHon obBnactw.
B KOHTUHENTANbLHBLIX YCNOBMAX KApCTOBLIA 0CagOvHbIA KOMNNeKe Hapbonee npo-
OYKTUBEH B OTHOWEHUW MOME3HBIX WUCKONAEMbIX, MPEBOCXOAA MO WX BUAOBOMY
pazHoo6pasuid KomNneKc KOpbi BolBeTpuBaHuA. JTNOXeHWR ApeBHEr0 KapcTa
DUKCMPYTCAR B reomopdonornyeckod 06CcTaHOBKE, HCKNIOYADLWLER COXPaHHOCTh
OAHOBO3PAECTHLIX DCAA0YHBLIX 06Pa3CBaHWK UHOW NPUPOALI.

Ta6n, 1, 6ubnuorp. 13 nazse.

¥YAOK 522.14:515.345

Aanunos .0 KpuonuToreHes v ero 3BOMOUMA B FeONOrMNECKOW WCTOPMW
3emnu, — B kd.: OBCcTaHOBKM OCAaAKOHAKOMNNEHWA v ux 3sonwuwA, M.: Hayka,
1984, ¢. 113—120.

KpuonutoreHea, unu nonApHBIR NUTOreHes, paccMaTpusBaeTcRA Kak chneundu-
YECKWIA NpoOuecc OCAQOYHOTO MNOponOO6pPaICBAHMA B KOHTWUHEHTANbHbLIX W MOPC-
Kux ycnoswAx. MoKadaHs ero OTAMYMTENbHBIE YepThl HA Pa3HbIX cTaguAx {runep-
reHe3a, NepeHoca u HaxkonneHWR OC3ACHHONO BewecTBa, AuareHeda) , npueogAWME
K (hOpMUpOBarNIG C8OEOBPa3HEIX NUTONOFC-haunansHblix TUNCe oTRowennir. Npo-
Cre)eHa 3B0NUMA KPWOreHHOro OCaNO04HOF0 NPOILEcCa B KaWHO30WCKMIA  3Tan
reonoruYecKoro passutua 3emnu.

WUn. 2, 6uBnuorp. 4 nass.

YAOK 552.5+551.3.051

MaxkenoHos A.B. O runu3auvi u cuCTeMaTUKe OCapOuHbIX Nopon W dauni. —
B kH.. OBCTaHOBKMW OCBAKOHAaKONNEMMA W WX 3BonounA. M, Haywa, 1984,
c.121-123.

MpennoxeHsl yTOYHEHHbLIE ONPERENEHUA MMEBHLIX NUTONOMMYECKUX O6bEKTOB —
AUTOTUNOB, NMTAreHETHYECKUX TUNOB W hauni, pa3paboTaHd ux AeBARTUCTYNeHu4a-
TAA TaHKCOHOMMWYECKaA CxeMa COOTBETCTBEHHO YPOBHAM OpraHW3auuW BeliecTBa.
PaccMOTpeHbl BONPOCH! TUMONArUKA, CTPYKTYP, ANEFHOCTUKK W CUCTEMHOrO aHanu-
3@ NUTOTWNOSB wm thauun.

YK 551.557.11
Adanacees C.J1. Knaccudbukauma TMnos nutoredesa. — B wH.: O6cranoBru
OCaAKOHaKONNEHMA 1 ux asontounA. M.: Hayka, 1984, ¢. 124--127.

Beraeners: TpW rpynnst THNOB NWUTOTEHEe38 N0 UCTOYHHUKEM CCa[oMNOro mare-
pwnana taKaOI’EHHaH, 3IHQOTEHHEA, KOCMOFEHHHH) W TpW Knacca TANOB NUTOreHeia
fo CTPOEHUo 3eMHOW KOpbi, HA KOTOPOW NPOVUCXOAMUT UX palBuTie (MaTepuKOBLIN,
MaTEePUKOBO-OKBaHCKNA W OKeaHCcKkuW) . B MaTepuKOBO-OKEAHCKOM KNacce Bblae-
neH ﬂepHDKeaHCKMﬁ TUN NUTOreHe3a, xapakKTiepHbIM NpeacTasuvenem KOTOPOro
ABNAOTCA haneskie (hopmMaum.

Ta6n, 1, 6ubnuorp. B Ha3se.

YLK 551.8+551.3.051

MpeateveHcecknin HH. Nurotune w dauvmn (NpuHYWNLl BhIfEneHMA W TaKCO-
womua). — B ku.: OBCTaHOBKM OCBAKOHEKONRENMA u ux 3pomouna. M.: Hayxa,
1984, c. 127-132.

MNpeanoerHa HOBAA cxeMa KNACCMPUKAUMA W TAKCOHOMUU NMUTOrEHETUYECKM X
TMNOB Nopoa w aumia ANA U3YYeHWA ONOPHbIX CTPAYUrpauyeckux paspesos
W COCTaBNEHUA [EeTaNbHbIX CTPATUMPBIUUECKU X CXEM.

Ta6n. 2, 6ubnuorp. 5 Hase.

YK 551.583.7: (551.76+551.781) : (571.5+571.1)
FoneBepTt A.B. Muronorvueckue KPUTEPUN KNNMATOB FEONOrMMECKOro Npow-
NOFO W WX WCMOMLIOBAHUE B PErUOHanNbHBIX NaNeOKNUMATUMECKNX PEKOHCTPYKUMW-
Ax (Ha npumepe Me3030A W naneorena Cubupn}. — B kH.: OBcTaHoBKM ocanKo-
HAKONNEHNA 1 ux asomouns. M.: Hayka, 1984, ¢. 132—135.

PaccmotpeHsl BONPOCs! IBOAKOUMU Knumata CubBupu B me3030e W nangoreHe.
Boiaenerbl NMTONOrMYECKUE KPUTEPUKM NaneoKnumaTa.

Bubnuorp. 4 Ha3s.
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YAK 551.31:551.7:(571.5)

Mauy BA, Tonaeipes T.C.,, Nomonocosa T.K., Wlypeirun B.I.
KoHTMHeHTanbHbIA NMTOreHes Ma 3anagHow okpaude BGaltkansckoW ropwoin obnac-
T4 B NpOTepo3oH-KaiiHo3olWcKoe BpeMA. — B kH.: O6CTaHOBKU OCAAKOHa-
KONNEHWA U Ux 3sonounA. M.: Hayka, 1984, c. 135-141.

PaccmoTpeHsl NuTonoro-gauuMansHele, naneoreorpauyeckue W NaneoTeKkTo-
HU4YecKue 0coBeHHOCTM nuToreHe3a. BoigeneHs! reHeTUMECKHME TUMbl KOHTUHEH-
TanbHbIX OTNOKEHUNA, PEKOHCTPYMPOBaHBI 06CTAHOBKM 0CAAKOHAKONNEHUA .

BuBnuorp. 14 wass.

YOK 552.55

CemeHos (1B, Cemenon B.MN. Kpemuucrble nopoabl HeBYNKAHOreHHbIX
obnacrel ¥ NPUHUKNBI WX TUNU3auWK. — B kH,: OBGCTaHOBKM OCAAKOHAKOMMEeHWA
u ux 3sonwounA, M.: Hayka, 1984, c. 141144,

Ha ocHoBanuu PRAA NPW3HAKOE BbifeneHb! ABE TPYNNbI KPeMHUCTeiX NOPOA:
cybakBaneHO-OpraHoreHHaA u cy6a3apanbHo-xemorenHan. PaccmaTpuBaroTcA OCHOB-
Hbie aKTOpbl, KOHTPONMpYOLWMKe HEOBNOMOYHOE KpemHeHaKOoNneHWe B OC3R0M-
HbIX HOPMAUUAX HEBYNKAHOreHHbIX NNAaThopMeHHbIx oBnacTed.

Bubnuorp. 7 Hase.

YAK 552.12 (265.2)

Kypuocoe Bb., Xonoaxkeewy UB.,, Kokopuna NN, Kortos H.B.
FMapoTepmansHoe BAMAHWE MarmaTMyecKoro dyHaamedTa Ha GopmnpoBaHue
ocanKkos B okeawe. — B KH.: OBCTAHOBKW OCaAKOHAKONAEHUA KM MX 3IBOMHOLUMA,
M.: Hayka, 1984, c.145--147.

YcTaHoBneHo npM M3y4eHuu BTOPUYMHLIX MUHEpPanos w3 6a3anbToB BNaAWHbI
Haypy u Kocra-PukaHckoro pudma, YTO MHTEHCMBHOCTL BTOpPMYHBIX NpeoBpazo-
B8HWIA 3aBUCUT OT MOLLHOCTM NaBOBbLIX NOTOKOB. BbiHOC BeulecTBa M3 NOTOKOB
HONBWON MOLWHOCTM NPONCXDAWT TNPEMMYLWECTBEHHO Ha CT3AMKW WX DCTLIBAHWA,
a TOHKWX — Ha CTaauu palorpeea. 3aBMCMMOCTe Npeobpa3osanuin HBaszansTos Npw
WX OCTbIBAHWW W MOCNefYHWEM pa3orpeee OT MOWHOCTM NOTOKOB MOMeT UMeTb
NPUHUMNUAENLHOE 3HayeHne ANR  (DaHEPO3OWCKONW WMCTOPWUM OCAAKOHAKONMEHWA,
CBA33HHOrO C 3KCranAUMAMYK HA OKEAHNYECKOM OHe.

Wn. 1, 6ubnuorp. 11 Hase.

YAK 553.98.016.44:551.732.2 {571.56-15)

Yeprvoea NC, Mawapukosa HT., Maszaesa [N.K. OcoBenHoctn
3IBONOUKOHHOTO fpeoBpa3oBaHua Kap6oHaTHLIX MOPOR — KOANEKTOPOS HediTk
u raza (3anapHan Axytua). — B kH.: OBCTAHOBKY OCaAKOHAKONMEHWA U UX 3BO-
nouuA. M.: Hayka, 1984, c. 148—150.

B craThe OXxapaKTEpW30BaHbLI TWMbl W3BECTHAKOB W AONOMUTOB, CTPYKTYPHO-
MOpPOoNoruiecKke ¥aMeHeHUA OCHOBHbIX MWHeEpanoB KapBoHaTHLIX NOPOA Ha pas-
HBIX CTAAMAX NWTOTeHeda. BeiABRensb) IBONOUNOHHBIE NPe0GPAIDBAHKA PA3NKYHbIX
TMNOB KapbOHaTHEIX NOPOA B 38BUCWMMOCTM OT UX COCTaBA, BPEMEHHOID TEKTOHU-
4eCKOro axkTopa.

Taén. 1.

YAK 551.263:55398

Haszapesuu B.Il,K Hazapesuny WA Mesodoickue hopmaunu Bocroudo-
ro 4 UexTpansHoro MNpeagkaeka3bA Kak OTpameHve 3BONIOUMK OCANKOHAKONNCHUA
u craHosaeHua Ckudickod nantsl. — B kH.: O6CTaHOBKM OCAAKOHAKONMEHWA W
ux 3sonwoumA. M.; Hayka, 1984, c. 150—-162. '

MokazaHo, 4TO Me3030MCKue OTNOXMEHNA NpPescTasnAoT CoHOW COBOKYMHOCTL
hOPMBUKMOHHBIX TeNn, 00Opa3yowmnx NaTepanbHbie n BepTuKanbHbie DPAALL, CNYXa-
WHe BelEeCTBEeHHBIM BbipaXKeHUEM 3BOMOUMU OCAAKOHAKOMNNEHUA ¥ KAYeCcTBEHHO
pasNuuHbix 3Tanos pazsutuA Cruthekol nnutel. Bo BpeMA CNOKOWHLIX 3Tanos
NPoUCXoan T opMUpOBaHke NNaTHOPMEHHDIO Yex/a Ha ToM MM UHORK YacTw nnar-
OpMbI — TaxKum 3Tanam OTBe4aT OPMaLMOoHHbIe PRALI, 06pa3oBaBLIMEcA B pe-
3ynNbTare KpPYMHbIX TPaHCrPEcCUBHO-PEr PECCUBHLIX CEAMMEHTALMOHHBIX UWKNOB
WM COCTOAWME rnasHuim 06pasom W3 MOPCKUX (OpMaunin. 3Tarbl aKTUBU3EUWN
CONPOBOMXAGKTCA NEpecTPORKOR CTPYKTYDPHOTD nnala npefAlecTBYIOWMX 3Tanos
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M YACTW4HLIM pa3pyweHwem paHee cHOPMUPOBEHHONO 4Yexna; MM OTBeYaT top-
MAUMOHHBIE PAABI, COCTOALLME B CYLUECTBEHHOM 4acTW U3 OpPOreHHbIX, B TOM yucne
M BYNKaHOreWHbix, monacc. B uenom o6pasoBanve NNarhoOpMeHHOro Yexna oxsa-
ThiBaeT MONTH BECh Me3030M, M TONBKO NuLb HA pybBexe paHHero W no3aHero mena
37a MONOAAR NNaTdopma Bnepebie NPUOBPETaET XapaKTep eAUHON NNUTHOW CTPYK-
TYpbI.

Wn. 1, 6ubnuorp. 12 Hass.

YK 55042 (571.51)

Netpos B, Capaes C.B. Merpoxmmuyeckan 3IBONWUMA OCAAKOHABKONNE-
HUA BepXxHero [okKemGpuA Horo obf A CwuBupckoi nnaropmel. —
B kH.: OBcTaHOBKM OCaAKOHAKONNEHMA W ux 3sonwumA. M.: Hayka, 1984,
c. 162—-166.

YcTaHOBNEHO BO3pacTaHUue XWMWYEeCKON 3PenocTu MeTaapruAnuToB OT HWXHEro
K BepxHeMy pudeo.

Bubnuorp. 3 Ha3s.

YOK 549:551.71/732.2 {571.5)

Fypoea TMU.,KonapuHna KC,Yeproera [1.C. IBonouma TeppureHHbix
MuHepanoe B puden-seHa-HuxHekemBpuickux oTnomennAax Cubupckon nnatdop-
mMbi. — B kH.: OBcranoexku ocaakoHaKkonneHnA v ux asonwuuA. M.: Hayka, 1984,
c. 166—168.
Onpeaenedbl HanpasneHWA TPaHCNOPTUPOBKWM O6GNOMOYHOrO maTtepwana, npo-
CNeX)eHo pacnpoCTpaHeHue TepPUreMHO-MUHepanoruyeckKmx KOMMNNeKcos.
Bubnuorp. 2 Haae.

YK 551.351.2+551.462:(571.1)

Actpe6bosa T.A. MobBbunsHocTh penbeda pHa BacceHOB oOcagKOHakonne-
HUA. — B KH.: OBcranoBKK OCAAKOHAKONNEHUWA W Mx 3BonwunA. M.: Hayka, 1984,
¢ 160—174.

Ha npumepe 3anagHon CvubBupw NOKa3IBHO, 4TO Pa3anuuHan MOpPGONOruA, MO-
BUNLHOCTL W CTaBWNbHOCTL OTAENbHBLIX YYBCTKOB naneopenbeda ava Baccenna
CEAMMEHTAUMM OTPaxATCA HA pacnpefeneHuy nopoa, 06Nanawmx pasnuyHbIMKA
KonneKTopoKumMu CBOHCTEAMU. nDnVHeHHhJE AdHHble pEKOMEHAYETCA HCNONRbL3C-
BaTb Ha ONpeLeneHHbIX 3Tanax recnorM4ecKux pagor.

Wn. 2, 6u6nuorp. 1 Ha3.e.

YK 549.095.1:551.7:552.52 (474)

Muppyc 3.A. AytvreHHoe MuHepanoobpasoBanHve B rAMHWCTLIX TONWAX BeHAa
w kemBpun Mpubantukn (npumeHuTensHO K npo6neme 3BONIOUMK OCAROMHOTO
npouecca) . — B kKH.: OBCTaHOBKMW OCAAKOHAKONNEHUA U UX s3sonounA. M.: Hayka,
1984, c. 174—177.

I‘louqepxusaemn 3HaYeHWe WU3YYEeHUR ayTUTeHHbIX MUHEpPanoBR B APEBHWUX Tep-
PUTEHHBIX TONLWAX C UENbI0 OCBELLEHWA NPOLECCOB 3BONOUMKA 0CAAK006Pa3oBaHuUA.
Ma'repuanhl CBWUAETENbCTBYHT O TOM, 4YTO YCNOBWA AWareHeTM4eckKoro CMAEpHTO'
06pa30BaHuA No (haHepO3OWCKOW CXeMe YrNeNocHbIX hopMauvwid mornu peanv3o-
BaTbCA YXXe B BeHae — B YCAOBWAX BCNbilWKK BoAOpOcnesod hnopwei. Mpoueccs
OrneeHWA B KpPacHouBeTHbIX TOMNWAaxX NPOTEeKanW TakXe NO (aHepO30WCKOW Cxe-
Me; B CyGajpanbHbix YCNOBMAX B BeHAe HAabnA3eTCA WHTEHCMBHOE OKUCMEHWe,
ocywecTenRemMoe HHoraa 6ea 3amMeTHOro ruaponu3a CUNMKaTos. BeiABREHEI HEKO-
Topble ocoBeHHOCTW BypbiX OONWTOBBLIX PYA enesa, cynsgwaos, dochatos u
rnayKOHWTOB paHHero KemBpWA, OTMe4aeTCA cneurdUyHOCTL LWAMO3MTONPORBNE-
HUWA ANA BEHACKOrO OCafKOHAKONNEHUA rYMUAHOW 30HBI,

Bubnuorp. 8 Haas.

YK 552 54:551.733.1:(574.4)

Mypaanwes A.T. OcobenHocTy kapboHBTOHaKONNEHWA B OpRoBMKE YuHrua-
TapbararaiticKoro meraHTMKNWHOPKMA. — B KH.: O6CTaHOBKM OCaaKOHAKONNEHMA
v ux 3sonounA. M.: Hayka, 1984, c. 178—181.

MpoBegen cpasHUTENbHbIW aHaNW3 OBGCTAHOBOK KaApGOHATOHAKONNEHWA B YuH-
rusckom w TapBarataiickom pernoMax. [laHa oueHKa ux NepcneKTUBHOCTM Ha BoK-
CWTbI OPAOBUKCKOrO BO3pacTa.
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YAK 551.311.231 (478)

Aoaatko AJl. IBONOUKA NPOUECCOE BbIBATPWBAHWA B NOCNEAPXEACKHUX KOpax
Pycckoi nnatcbopmel (Ha npumepe Ykpamuckoro wuta). — B kH.: OBcTaHoBKM
0CaAKOHAaKONNeHnA U Ux 3sonwudn. M.: Hayka, 1984, c. 181—-184.

Ha npumepe pa3HOBO3pacTHbIX KOP YKpawHCKOro WWTa NoKa3laHa 3BONUwWA
NPOUECCOB BbIBETPUBAHMA B NOCNeapxedckwx kopax. Mo MuHepanoro-reoxvmu-
YECKWUM OCOBEHHOCTAM BbIAENAKTCA TPWU KPYMHbiXx 3T3Na: paHHeNpOTepo3oHCKuiA,
NO3AHENpPOTEPO30ACKMA —paHHENanec3o0MCKUA 1 NO3AHEN3Ne030WCKUA —KaHHO30M-
CKUH.

Tab6n. 2, 6ubnuorp. 7 Haae.

YOK 551.71/72 (470.324)

Unatoe M.M. QuarHoctMKa KOHTUHEHTANbHLIX NepepsLIBOB B Pau Boporem-
CKOro KpMCTannuuecKoro maccuea. — B xH.: OBCTaHOBKM OCAAKOHAKOMMEHUA
v ux 3sonwouunA. M.: Hayka, 1984, c. 1856—188.

KonturenTanoHbie Nepepbiel B poxkembBpur KMA Boigenfoica no CYmme
reonoruy4ecKux NpuiHaxKoB, CpeAM KOTOPbIX HaubBonee AOCTOBepPHbI KOpb! BbiBET-
PUB3HUA W B COYETAHUK C HUMW — BbLICOKOINUHO3EMMUCTbIe 06pa3zosaHnA. K Hum
TaK e CNeAyeT OTHeCTW CMeHy MNONMMWKTOBbIX NOpPOA HA ONUITOMUKTOBbLIE, MORB-
neHue 8 paspese Kuchbix 3hy3nBoB (keapuessie nopdupsi) . BasansHbie KOHrNO-
MEPaThi PA3BWMTHI B PAROHE OF paHW4eHno. Boifenernpie NEpephiBbl WMET PE3HLIA
xapakTep. PauHuin nepepbiB (Npeakypckui) ABnReTCA CTpyKTypHeim. OH OTae-
NAET paMHUW reoCcMHKNUHANLHBLIK 3Tan OT No3aHero npoTonnardgopmenkoro, Moaa-
HUIA nepepbis (NpegockonsckniA) cnegyer OTHOCUTE K MEXHOPMALUUOHHLIM.

Bubnuorp. 8 Hass.

YAOK 551.71/72 (571/5)

FpanzephMU. OMarHoCTUKAE KOHTUHEHTANbHBIX 3MOX W NEPepsIBOB B ACKEMOpUK
Ha npumMepe NPoTepo30A LubupcKow nnardopmel W ee obpamnenun. — B xn.: O6-
CTAHOBKMW OCaAKOHAKOMNNEHUA u Ux 3BonoumrA. M. Hayka, 1984, c. 189—192.

Joka3piBaeTCA BO3IMOMHOCTb BbIRBNEHWA B MeTAMOp@UYECKWX TOnwax Ao-
KeMbBpuA KpyNHbIX KOHTWHeHTaNbHbIX NEpepbiBOB NO 3CCOUMaUMK BbICOKON NTMHO-
3EMUCTBIX M MOHOMMHEpanbHbIX OBNOMOYHO-KBAPUEBLIX MNOPOA, RBARKUMXCA
NPOAYKTaMW MEpPeOTNOXEHWA 3penbix KOop BuiBeTpwsaHUA, lupoxoe TeppuTopu-
anbHoe pacnpocTpaHedve B ONPeAeneHHOM CTPaTurpatuyecKoM WHTepBane Has3-
BaAHHOW accouwaumu NOpoa, a TaKXe KpacHouBeTHbIx 0OBpasosaHuit caupeTens-
CTBYET O rOCNOACTEBE KOHTUMHEHTANLHbLIX YCNOBUA BbiBETPUBAHWMA 1 CEAUMEHTILUUM .

Bu6nuorp. 8 Hass.

YOK 551.35:552.514:551.733.1:(47+57)

Kamenesa M., Bopogaesckana 3.B. Mmayxowur KAk noxasarans
ob6craHosok obpazosaHuA u NpeobpazoBaHMA OPAOBMKCKKAX OTNOMEHMA Pycckon
u Cubupckoli nnardopm. — B KH.: O6CTaHOBKKM OCAAKOHBKONNEHHWA M WX IBOMIO-
umA. M.: Hayka, 1984, c. 192—198.

MPOBEAEHD CPEBHUTENLHOE W3Y4YEHWE MWMHEPAN0B TPYANLI TRAY KOHWTA Opao-
BUKCKUX OTROXeHui aByx naneobBacceiinos: 3sanoputosoro tuna (CuBupckan
nnatchopmal u HopmansHo-mopckoro (Mpu6antuka) . NMutonoro-netporpadbuue-
CKUM ¥ (PU3UKO-XMMUYECKUM METOAEMW MCCNeADBaHbl MUHEPanbl FPYNNbI FNay-
KOHUTE W BLIRBNEHLI MX MHAWKATOPHbIE CBOWCTBA. M3yyYeHbl 4YepTel CXOACTBA W
PaznuuUUA OCAAKOHBKONMEHUA W MWHEPANncOBPa30BanNA, PACNPEeASASHWA JnemMen-
TOB B rnayKOHWTe No Mepe yaaneHwua oT Gepera 8 rny6s MOpA.

WUn.5, 6ubnuorp. 6 Hazs.

YK 551.351.2:551.76/77
[;E@']’ﬁa 4y NN, WexorkuH B.B. OGcraHoBKYM OCAnKOHAKONNEHKA B NNaT-

OpPMeHHbIX MOPAX B KOHUE Me3030A—HaYane KaWHO3I0A W NPUHUMNLI UX THNK3A-
ummu. — B KH.: O6cTaHOBKM OCapKOHaKONNEHUA M ux asonwuua. M.: Hayka, 1984,

c. 199—-202.

PaccmoTpeHsl OCHOBHbie haKTOpbl, ONpeaenAlUMe OBCTAHOBKM OCafKoHa-
KONNeHuA B NNaTgOpMeHHbIX MOPAX B KOHLUE Me3030A—Hayane KaWHO30R: Xa-
paKTep TEKTOHUYECKUX ABUMMKEHWA, (U3UKO-TeorpaduyecKue ycnoBuA (knumar,
peneed cyLlUM, TMAPOAMHAMUKE N (PHU3N KO-XMMUYECKHWE OCOBBHHOCTU BOAHBIX Macc
GacceHOB) , pa3anuyuA B COCTABE OpPraHW4eckoro mupa. MOKasaHo, 4To Ha NpoTA-
YEHUU NO3AHero mMena v NaneoueHa ponb 3TWx daxkTopos Geina paanuuHa. HauGo-
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nee pe3kue M3MeHeHuA B rnobanbHOM MacluTabe NPOM30LUNK HB pybexe maacr-

PUXTCKOro ¥ AaTCKOro Bexos. [peanonaraeTcA, 4TO OHW 6biNK CBA3aHLI B OCHOB-

HOM C 8KTUBU3aLMEN TEKTOHUHECKOW DAEATENBHOCTM U MIMEHEHMEM KNUMATa,
Bubnuorp. 12 Hass.

YK 552.11:551.25

MaxHau AA. lanorewwbie MWHepans! HeranoreWHbix Gauwi — rnobansHoe
ABAeHME B nopconesnix thopmaurAX. — B kH.: O6CTaHOBKKU 0CAAKOHAKONNEHUA
v ux 3somwoumA, M.: Hayka, 1984, c. 203—205.

MNokasaHo NOBCEMECTHOE pacnpocTpaHeHue ranoredHblix KarareHeTuyecKux
MWHEPRANOB B HEranoreHHbix NOpOAaxX, 3anerawwmx nog Cynbd)aYHblMH W xnopwva-
HbiMu hopMauUMAMKM pa3dHoro Bo3pacta. U6pa3osarue ITMX MWHEPanos MpOWUCXo-
AMT B NOPOAEX NKWHBOro NUTONOMMYECKOro COCTasa, He 3aBUcuT OT (haumansHOW
npyupodbel NoACONeBLIX omomenwﬁ W CBRA3AHO C BO3EQ§ICTBMEM Ha nNocnegHue BLI-
COKOKOHUEHTRUPOBAHHbIX PACcCON0B8, MUTPUPYIOLLKX M3 CONEHOCHbIX hopMaumri.

Bubnuorp. 10 Hase,

YOK 551.312.46

Kponauesa C.K. ®auun npesHen cebkxu ¥ NPUHUNNL WX BbIENeHWA. — B KH.:
OBcTaHoBKW OCaAKOHEKONNEHWA M X asontouvA. M.: Hayka, 1984, ¢. 205—-209.

B HacTOAtee BpeMA BONLWWHCTBO UCCNeQ0OBAaTENEN ONEPUpPYIOT NPU ANArHOCTK-
poBaHuk hauni naneoceBrxv AHHBIMK NO BHANOFWYHLIM COBpPEMEHHBIM 06paso-
BaHWAM. B craThe npuBoaATCA OCOBEHHOCTM 3TWX OTNOXeHWH B ApeBHWX rano-
réHHbIX (POPMaUMAX, OTNMYAOLWNE WX OT COBPEMEHHbIX (MOWMHOCTL, B3aMMOOTHO-
WEHNA C CMHXPOHHLIMKU (auwanbHbIMM KOMNNEKcamn, reoxnmMumyeckan 06CcTaHoBs-
Kka hopmuposanuna) . NenaetcA BLIBOA, 4TO NpK YCTaHOBNeHWW hauni naneccebx-
XM CMEAYET YYATLIBATL IBONKOUMIO ran0reHesa B XO4e rednormyeckKon ncrTopuu.

BuBnuorp, 16 Haz..

YK 552.14:553.63

KonHuwr B.M. OcHoBHbie 0cOGEHHOCTH NuUareHeTUYECKWMX NPOUSCCOB B ranoreu-
HOM nuToreHesze. — B kH.: O6CTAHOBKW OCAAKOHAKOMNEHWA U WX 3BONKLMA, M.:
Hayxa, 1984, c. 209—213.

B cTarbe paccMarpuBaeTcR HOBaA KNAacCudvKaumA AMareHeTMYeCcKuX NpOUECccoB
B ranoreHHOM nNWTOreHesg, KOTOPLIE NOAPA3AENATCA Ha Tune! u Knacce), Noavep-
KuBaeTcA n3bnpaTenbHOCTL AwWareHeTMYeCKuX npoueccos, oBycnoBneHHan HeoaHo-
POLHOW CNOMHOW TEKCTYPOW KanuhiHbIX CONen, a TaKkike HeobpaTuMOCcTb U MacLTab-
HOCTh AWareHeTYecKux NpeoBpa3doaanuii. ManoeHue BTOPUYHBIX NpeoBpasosaHni
ApYr Ha ApYra NpuBOAMT K 06pPa30BaHUIO CAOYKHOIO CTPYKTYPHO-TEKCTYRHOMO 06-
NWUKa KanwiHeix conew.

Tabn. 1,un. 1, 6Gubnuorp. 17 Ha3s.

YOK B5+541.8

Crawyxk MO, TepmoguHamu4eckuid NOAXOA K CEAIW BHTUAPWTOBBIX TONW C
MOPCKON BOQOW. — B KH.: OBCTAHOBKW OCaAKOHaKONMAEHUA U WX 3BOMOUMA. M.:
Hayka, 1984, c. 214—2186.

AHENW3IUpyTCR gaHHple 06 YCNOBWMAX MEpexo4a runca 8 anruapuT, a Takke
ycnoewuA, HeoBXo0AUMbIE ANA WHTEHCWBHOTMO WCNapeHWA BOALI C NOBepxHOCTW Bac-
ceiHa. M3noxeHHbIA MaTepuan, NepeHeceHHbIf Ha NPUPOAHbBIE YCNOBUA, CBWAETENMb:
CTBYET O HEBOIMOKHOCTN 0BPa30BaHUA @HMMAPUTA B OBbIYHbIX YCNOBUAX.

Bubnuorp. 9 Hass.

Y[OK 552.512:551.82 (571.56)

Odepwrud (0.H. Maneoreorpathuyeckan peKOKHCTPYKUMA ycnoBWi oGpaioBannA
KBApUEBLIX KOHFrNomeparos paWoHa Taparaw-Xan (AnpaHckuii wut). — B wH.:
O6cTanoBKY OCaAKOHAKONNEHUA 1 ux 3BonwunA. M.: Hayka, 1984, c. 217-221.

Ha ocHOBaHMW aeTanbHbIX WCCNEAOBAHWW OKATAHWHOCTH W COPTUPOBAHHOCTM
Fanevsoro Marepuana W KNacTOTeHHbIX aKUECCOpPHbIX MWHEpPanoB YcTaHoBneH
pr 6pexHO-MOPCKOW  MeHe3nc MeramopdiM3caaHHbIX HUHENPOTEPO30OHCKI X
KBapueBsIX KOHINOMEPaTOE WM MNPeanonaraeTcA ux GopMUpOBaHWe 3a cueT Nepe-
MbIBA KOp FNyBOKOro XWMUYECKOrO BbIBETPUMBAHWA. [laeTCA OTPWUATENLHAA OUueH-
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Ka KBapuWTO-KOHFNOMEDPATOBONM TOMWM KaK NaneopOCChiNM W3-3@ OTCYTCTBUA Cy-
LWECTBEHH bIX NCTOYHWUKOB YCTORYMBEIX MUHEpPanos 8 0BNacTAX NUTaHKA.
WUn. 3, 6ubnuorp. 4 Hass.

YK 552.5:551.763:551.448 (571.5)

NeswH BU, Metenkuua MM, Mpokonuyk B.U., WodmaH UN.,
Qcuna T.M. PexoHCTPYKUUMA YCNOBUMA HAKONASHUA MENOBLIX OTNOWEHWA B wap-
CTOBbLIX AenpeccuAx cesepa CubGupckoi nnardopmel. — B kH.: OBcTaHoBKKM ocapko-
HaKonneHuA W ux asonouna, M.: Hayka, 1984, ¢, 221—-224.

Ha ocHOBaHUM QeTanbHeIX KOMMNEKCHbIX AMTONOTMYECKUX WUCCNEAoBaHWA Bbl-
AEneHbl TpU NWTOGAEuNanbHbie 3OHbI, OTBEYAIOLWME O3EpHO-GONOTHLIM W annioBu-
anbHO-038pHBLIM  NUTOMAUMAM  HUKHEMENOBLIX  OTNOXKEHWH,  BeINONHRIOWWMX
KapCTOBble Aenpeccuun. ITU 30HLI NPUYPOYEHBbl K TPEM TeKTOHUYeckum Gnoxam,
MMEWMM yHacnesosaHHoe pasBUTWE CO cpeaHero KemGBpwa. YcTaHosneHwsl aBa
KPYMHbIX CEAMMEHTAUMOHHBLIX LWMKMAA 3aNOMHEHWA KapcToBbIX Aenpeccui. MNony-
4YEHHbIE BLIBOAL! ABIDT BOIMOKHOCTE NPOTHO3IUPOBATE NNOWEAK PACNPOCTPBHEHUA
NATOTUNOB KapPCTOBLIX AENpeccui, 6NaronNpuATHbIe ANA KOHUEHTPaUWMK NONesHbix
KOMNOHEHTOB.

Bubnuorp. 3 Has\e.

YAK 552.12:622.23.02:553.94:550.832 (477.62)

F'peyyxuhn BB, Boesoana B.U, Casven ko A.B. MpuHuune! Bbipnene-
HWA OCAAKOB WM TWUNW3AUWA OGCTAHOBOK OCAAKOHAKONMEHUR YINEHOCHbIX TOnw
Nowubacca ¢ nomowso reodmanwveckmx mertonos. — B kH.: OBcTaHoBKM OCaako-
HaKoNneHWA 1 ux 3sonouuA. M.: Hayka, 1984, c. 224—228.

Ha ocHose neTpodm3nyeckMx 3aKOHOMEPHOCTEH YrneHOCHbIX OTNOXEeHUH
NpeAnoXeHbl HOBbIe cNOCOGLI paCYNEHeHUA Paspe30B YrONbHbIX CKBAXUH Ha8 OCHOB-
HbIE N MPOMEXYTOYHbLIE NMMTONOMMYECKHWE PAa3HOCTU C ONpeAeneHUeM nx BELWEeCTBEH-
HOro, XWUMWYECKOro COCTABOB W neTpodmM3nMyeckux nNOKasaTteneid. PaspaboTaHa
HOBAA reonoro-reotu3nyecKan METOAMKE W3YYeHWRA YINEHOCHbIX OTNOXEHUH,
BKNOYEHOWAA TUMU3aUMID YINeHOCHBIX NOpPOA MO MX reonorvYecKuMm WU nNeTpo-
duavyeckum nokasatenAm. Meroauka oBecneymBaeT 3HAYMTENBHOE NOBLILUEHWE
AETANLHOCTM M AOCTOBEPHOCTH WU3YUYEHWA NUTONOrMA YTIMEHOCHbIX MECTOPOMKAEHWA
W OTKPpbIBaeT BO3MOXHOCTL Ha 60nee BLICOKOM YPOBHE TUMW3MPOBaTL OBCTAHOBKM
0CaAAKOHAKOMNNEHWA YrNMeHOCHbIX OTAOXEHWA W KM3yuyaTb UX C NOMOLWBID Feodunau-
YecKWx Metoaos.

Wn. 2, 6ubnuorp. 3 Hasse.

YOK 551.311.23:551.76:(477)

KopHueHko C.MN. OcobeHHOCTH pa3BuTHA BLIBETPUBAMWA B Me3030HCKO-
KailHO30WCKOE BpEeMAR W ero BAWAHME Ha ocankoobpasoBaHWe Ha nnatdopmeH-
HOi uacTu YKpauHel. — B kH.: O6CTAHOBKM 0OCagKOHAKOMNEHUA U WX IBOMHOUMA.
M.: Hayka, 1984, c. 228—232.

B crarbe paccmartpvBaOTCA 38KOHOMEpPHOCTH KaONMHOBOrQ KOpoo6pa3osBaHuA
8 ME3030MCKO-KaWHO30MCKOe BPEMA Ha TeppMTOpWM YKPaUHCKOrO WuTa, B 4act-
HOCTW YCTAHOBNEHHAR 3@aBUCMMOCTbL Mexay KOHUeHTpauuA MU S‘ID: un OKWUCnoB
anwMUHMA U XKenesa, I"IpuBe.qua KONMMYeCTBEHHAA OuUeHKa BbiHOC@ OCHOBHbIX
MHHGD&HODSPEC*Y'OU.IMK 3NemMeHTOB W OTMEYaeTcA Hanuuue KOppenAuWwn paime-
poe BbiHoca SiO, u Al, 0, Ha scex 3Tanax BeiBeTpuBaHmA. lpocnexeHo, YTo pa3-
BWUTUE pPa3nuuHbiXx O6pPa30BaHMi XEMOreHHOrO BbLIHOCA B OAHOBO3PAacTHbIX OTNO-
WEHWAX HE CKNOHAaxX WMTa BO MHOMOM OMNpeAenAeTcA NOBeAeHVEM 3NeMEHTOB He-
NOCPEACTBEHHO B XOAe WX NepepacnpefeneHnA Npu BelBETPUBAHWKW FOpHbLIX NOPOA.

Tabn. 1, 6ubnuorp. 3 Ha3B.

YK 550.43:551.8:(551.734.5+551.735)

Ypymbaer B.Y. FeoxumudecKkue 4epTol 3B0NI0UMK ocankoobpasosannA B noan-
HeMm fesoHe U kapBoHe Ha TeppuTopuu 3anagHoro MNpubBanxawsAa. — B kH.: O6cra-
HOBKW OCAAKOHAKONNeHUA U WX 3BoNuuA. M.: Hayka, 1984, c. 232—-235.

Ha ocHOBE NUTONOrro-re0XMMUYECKMX MeTOAOB YCTEHABNUBAETCA (aunanbHam
NpUHAANEXHOCTL OTNOMeHrA naneo3on 3anagHoro [MpubBanxawbA. PeKOHCTpyn-
pYHOTCA 06CTAHOB KK OCAAKOHAKOMNNEHWA .

Bubnuorp. 4 wase.
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YOK 551.72:551,263.036:551.263.037 (571 .56)

Wnyuwt B.P. MolnHenoxemOPUACKKUA BYNKAHOrEHHO-OCAROYHBLIA NUTOreHes
Ha Cubupckoi nnatdopme. — B kH.: OBCTAHOBKM OCIAKOHAKONNEHUA U WX 3BO-
nounA. M.: Hayka, 1984, ¢, 236—239.

YcTaHaBNMBaeTCA FeHeTWYeCKaA CBA3b NNardOopMeHHOro No3aHero aoKembpuia-
CKOro O0CaaKOHaKONMeHWA ¢ NPOULEcCaMK BYNKaHW3IMa, NPOTEKABWWMW C BbICO-
KM KOI(DDHUUUEHTOM 3IKCNAO3MBHOCTA W WMEBLWIMMK BbICOKOKAaNWesyw cneuma-
AUIEUNIO0,

Bubnuorp. 7 Ha3s.

YK 552.5:551.73/76 (571.56)

Bynraxkosa MJ. OcHOBHbIE 48PTel 3BOMIOUWA NANE0IOACKO-TPHACOBOrD DCaa-
KonakonneHuA 8 Bocrounoin Axkyrtun. — B kH,.: OB6CTaHOBKYM OCEAKOHAKOMNAEHNA W
wux 3sonwounA. M.: Hayka, 1984, c. 239-242.

Ona Bepxoano-KonsiMmckoro reocuHKAMHansHoro naneoGaccedHa paccmar-
PUBAIOTCA pa3BuTMe KapBGOHATHOW, TEPPUIEeHHOW, KPEeMHUCTOW W BYNKaHOreHHO-
06NOMONHOW CEAMMEHTEUMW C OPAOBMKAE A0 Tpuaca, a Takxe Ob6lme 3aKOHOMeEp-
HOCTH 3BONIOUMAK NANE030WCKO-TPUACOBOI0 OCAAKOHAKOMNNENMA,

Bubnuorp. 1 Haas.
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B U3AATEJIbCTBE "HAYKA™

TOTOBRTCA K NEYaTH KHHWTK!

[1.11. Tumodgheee, i.M. Bapenyos, H.B. Penzaprex, M.A. Parees, /1.H. bo-
2omobosa, M.E. Crykanoga. Mpobnembl NATONOMMA MWPOBOT0 OKeaHa,
Muxepanorua ¥ reoxumus ArtnanTuveckoro owkeawa. (Tpyasl/TWH;
Bein. 397). — 20 n.

B konneKTWBHON MoHOrpadivu MPUBOAATCA PE3yNbTaTkl U3YYEHUA NUTO-
noruKk, MUHEPANOrMKk U Fre0XMMUK NOCTCPEAHEHPCKNX OTNOXEHNA ATNaH-
TUYECKOrQ OKeaHa no marepuanam MexayHapoAHOW nporpaMmmel rnybo-
KOBOAHOrO OKeaHckoro 6Gypedua 6/c ""Tnomap Yennewmwep”. [aHa
CPaBHWTENbHAA XapaKTEePUCTUKA WCXOAHOTO BELWEeCTBa ''YepHbIX cnaH-
ues’’. MNokasaHa aKcranALMOKHAA NPUPOAa HAKONNEHWA TAXKENbIX MeTan-
NOB B NPWOCEBLIX CEAMMEHTaUMOHHBIX BnaauHax CpeguHHO-ATNaHTU-
yeckoro xpeb6Ta (23° c.w.). PaccMOTpeHa UCTOPMA MOCTCPeaHEepPCKOoi
ceMMeHTaL M ANA KXHbIX 0BnacTeit ATNAHTUKKU NO MAWHUCTEIM MUHEPa-
nam, o6NOMOYHBIM KOMIOHEHTAM, PAcCEAHHLIM W PEAKUM 3NeMeHTam,
FeoXMMMNYECKMMM METOAAMU BbIABNEHL!I KONWYECTBEHHbLIE COOTHOLUEHUA
Mexny OBMoOMOYHLIMK, MMAPOTEPMANbHbLIMK, BUOTEHHBLIMU W aY TUT@HHbI-
MU KOMMOHEHTaMU ANA KaXA0ro W3 3Tanos 380MOUWMU CeAMMEHTaLMN:
paHHeoKeaHCKOoro (cpeqHAA—MO3AHAR OPa — PaHHUIA Men) , nepexogHo-
ro (no3gHun Men) 1 cobcTBEHHO OKeaHcKoro (kanHozoM) .

fMedee A.A. CTpoenne u CTPYKTYPHOE MONOMeHWe OhuonvMToB KOPAK-
ckoro xpe6ra (Tpyawl/TWH; Bein. 393). — 12 n.

B KHWre CYLECTBEHHO VYTOYHEHA CMOXHAA MOKPOBHO-CKNayaTas
CTPYKTypa paroHa. Mony4yeHsbl HOBbIE JaHHbIE NO BeWecTBeHHOMY COCTa-
BY W CTPYKTYPHOMY MOACKEHUIO NOPOA OMONUTOBON accounauuu, 41o
B COBOKYMHOCTW No3BonuMno pa3paboTaTk HOBYH TPAaKTOBKY WCTOPUM
TeKTOHWYeCKOro passuTtuA Kopakckoro xpebta. YcraHoenews! ABa
BO3PacTHbIX WHTepBana CYLWecTBOBAHWA OKeaHWYeCKOW Kopbl. Takue
e 3Tanbkl OTMeYawTCA WU B 3ana,uHoi.71 4acTu AHHCKH, YTO MO3BONRET
nonHee BOCCO34aTtb MCTOPUKD GOPMHMPOBAHUA TEKTOHUYECKWUX CTPYK-
TYP CEeBEPHOM 4acTu TUX0OKEeaHCKOro noaBUXHOIO NORCA.

[nA reonoroB WMPOKOro MpoMUNA, 3aHAMAOWWXCA W3YyYeHUeMm
nMpuoKeaHU4eCKNX 30H.



Bepxuui kap6on CCCP. — 18 n.

370 cbopHUK HOBEALWMX MaTepuanos no GuocTpaturpacdmin BepxHero
kapboHa npenmyuwiecteeHHo Esponenckoi yactu CCCP, rae npumenvima
30HaneHanA dysynuHuaosan wkana OCW. MNpuBoAATCA HOBbIE AaHHbIe NO
cTpatoTuUnam W onopHbiM paspesam. [laHa XapaKTepMCTWKAE OCHOBHLIX
rpynn 6Gecno3BOHOYHBLIX, CNOP W NbiNbUbl BepxHero Kap6oHa, TeopeTu-
yeckoe oBOCHOBaHWE APYCHOrO W 30HaNLHOrQ AeNneHWA, NoNoXkeHue
rPaHul, CTPaTOHOB, HOBbLIE AAaHHLIE K MEXPErunoHanbHOM KOPPEenAuMu.

AnnA cTparurpadhos, naneoHToONOroB.

3aKaibl NPOCUM HanpaenATs NO 0OHOMY U3 NEPEeNUCTeHHbBIX 80PEC08 Ma2aiuHoe
“Knuea-noyrod” “AxadeMKruza’’:

480091 Anwma-Ata, 91, yn. ®ypmarosa, 91/97; 370005 Bary, 5, yn, Qxanapua-
3e, 13; 320093 [Axenponetposack, npocnexy K. Marapuna, 24; 734001 Oywanbe,
npocnekT JlennHa, 95; 252030 Kues, yn. Muporosa, 4; 277012 Kuwwunes, npoc-
nexT lNMeHunHa, 148; 443002 Kynboiwes, npocnexT Menuna, 2; 197345 Nennnurpaa,
Merpo3asoackan yn., 7; 220012 Munck, NenwHuckui npocnexT, 72; 117192 Mock-
8a, B-192, MuuypuHckuin npocnexT, 12; 630090 Hosocubupck, AKanemropoaok,
Mopckon npocnexT, 22; 620151 Ceepanoack, yn. MamuHa-Cubuprka, 137;
700187 Tawwkent, yn. Opyx6er Hapogos, 6; 450059 Yda, 59, yn. P. 3opre, 10;
720001 ®pynse, 6ynesap A3epxuHckoro, 42; 310078 Xapekose, yn. YepHuiwes-
ckoro, 87.






