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B HOro-Bocrounom KHrae nayToHHYeCcKHIT H BYNKAHIMECKHI mosAca Wie-
HOT CIO/KHBIE B3AHMOOTHOUICHHA. B 10HO 4acTH MITyTOHMYSCKHI NOfC Clara-
FOTCA HECKONBKHMHM UCHOMEAMM MACCHEOB, oOpasyiomux cyGnapanimenbHeie
cyOIMHPOTHBIE PATBL, YIVIAAHBAKMMEC] B NPUNOAHATOM 0A0ke VH. B ceseproit
YACTH HAYTOHWYECKHIT MOAC BRITAHYT B CCBEPO-BOCTOYHOM HANPABICHHH H MOX
OCTPBIM YIJOM CPE3RETCA BYAKAHHUCCKHM. JT0 O0pasyeT CTPYKIVPY JMCHIOH
(HiIH Xyacd) — KoneHOOOPA3HOTO COYNCHEHHR MKHOH W CEBEpPHOI vacTel miy-
Tornueckoro noaca [The Geology...,1986; v ap.].

Brigpiterca HEKOTOPOS HECOBMAACHHC MO BO3PAcTy ITANOB NMPOARICHHA
MATMATH3MA HOT0-BOCTOYHOH K CEBEPO-BOCTOMHOM OKpawH A3sHH (puc. 13-16).
bBonee paHHee HAYANO AKTHBU3ALMH MATMATHAMA OTMedaeTca Ha wre (FOro-
Bocrounsri Kuraif). Paspre B0 Bpemenn, 0co0eHHO HAMANBHEIX 3TANOB (paHHe-
AMBIIAHBCKHE ABWACHNL), T.e. HAYAK0 (OPMHPOBAHWA TIHHOIEMUCTHIX Cepii
HO#aioro Kuras H KOMBIMCKHN TPAHHTOHIOB, ONPEREAIETCA HA OCHOBAHHH JaH-
HBIX A0COMOTHRIX BO3PacTOB B 30-40 MH JIeT.
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Pue. 15, Thctorpamma alcomoTHELY BOIPACTOB MOPOA BYIKAHHYECKHX H ANYTOHHYSCKHX
TNoACOB XOHTHESHTANLHON 4acTH Boctoxa Azmu [Hewames, 1969, 1970, @Hpocos, 1960, 1962:
Jarpy=una, 1977; Xu et al., 1982; Guo =t al., 1982, Tsusue ei.al., 1986, Muxaiinos, 1989, u np.}.

1 - BrytpeHuan Monroaus; 2 — Boctoyuerii Misenug; 3 - Bonuwoit Xukran, 4 - Kopes, Ou-
Xou {mnyroungeckan cepua), 5 — Koped. ITycan (rynkannueckasn cepua); 6.7 - Bocroune-Caxors-
AnHHCAKHE Nodc. 6 — BYNKAHRAYECKAA cepHA, 7 — INTYTOHHYECKAA CEpHA; & — HHTPYIMBREIE H BYJIKA-
HHYeckHe cepHH SIMOHHM; 9 — 3Tanbl TEKTOMH4ECKHX JuMxenuil: 1 — wagocanniickul, 1 — paune-
aqewasickuil, JI1 — mozaHeansmanckyi, 1V — rumanafickull (Cumankcinit, TuxookeaHcKRit)
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Pruc. 16, TuctorpamMma aGeomoTHMK BO3pacToR Uopo] nnyrowmuesckedl (1) w mynkauo-
nAyToHHueckoil (2) cepuit BocTouno-CHxom-Amuuckoli MarMaTazeckoli cuceTemsl [Muxalinon,
1989; Tuxookeanckan .., 1991, nap.)

ITmyTonmrieckas cepua Kopen {Ouxon) TaKke NPOSBICHA HAHGOASE APKO B
PAHHCAHBITAHBCKYHO JMOXY TEKTOHKIMA (= 150 MIH 1eT), T.€. 1o Bo3pacTy Gmma-
KA K NPOABICHAAM IUTyTOHH3MA PaHHesHsmAHbCKHX cepuif HOro-Bocrouroro
Kuras,

Hecxonbko ocoDHAROM CTOAT CepHH IDAHNTCHICE ITYTCHH4ECKOH cepun
CEX0T-AaHEA (GepeIOBCKHI KOMIUIEKC, TIHHO3CMECTRIC TPAHHTHL ¥ TaTHOHH-
cKaa cepus (puc. 17), "NMHK" IPOABICHUS KOTOPHIX HAXOOHTCA BOMIHIM OTMETKH =
100 sMniH Aet.

Taky:o 0cODEHHOCTE MOKHO OOBSCHUTE PAIHBIMM NMPHYHHAMH, HO ITOT
BOMPOC 332CH HE PACCMATPHBACTCH.

Tarum 00pazoM. PACCMOTPEHHLIC BHIE THAB TPAHHTOHAOB IUTYTOHH-
YECKHX NOACOR 00pa3yiOT MOCTENOBATENBHO CMSHAIOIIME APYT APYTa KOMIUICK-
ChI (CEPHH), XOTA H COMUKEHHBIC BO BPEMCHH (T03AHAR HPa ~ paHHul-n03IHui
MEM), HO PASIHYAIOMHASCA O COCTABY. MOPQONOTHH, CTPYKTYPHOH NMOSHUMY H
PYIOHOCHOCTH, MTO 33BHCHT B DNEPBYHY O4EPEab OT CMEHB reoIJHHAMHYECKOrO
perHMa ¥X OPMHPOBAHKA H PETHOHAMBHBIX OCOGCHHOCTEH TeQMorHyecKore
CTpoeHH ONOKOB,

Koppenaiutg BYJKAHITMECKHX HHEJIOR OKPAIIH0-KOHTRRCHTATLHEIX
N BEYTPEHHUX G10K0B BoCTo110-A3naTeRoN OKPAHKDY

Byaxasmyeckne ofpa3cBaHmA, KpaTkad HHOOPMALHA O KOTOPRIX GniIA
TPHBLJICHA BHIIE, 3 TAKCKE JAHHLBIC NO BO3PACTAM BYIKAHHMECKHX CBMT KAK HA
OCHOBE OPTAHHYCCKHY OCTATKOB, F1aBHBIM 00pajoM (JIOPHCTHMECKHX, 3 TAKKE
HEMHOTOYHCIICHHEIX JAHHMEIN alCOMOTHRIX HaTHpoBok (K-Ar, TpexkoBEM TO
LUPKOHAM M Ap.) HO3B0MM0T NPOBECTH KOPPEIANMIO KAK B IPEAEHAX OTAeIbHbIN
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Puc 17 Cuctorpamma abcomoTHRIX BOIPACTOR HHTPYIHBHBIx CepHil (IAYTOBHYSCKHA nodc
CHX0T3-AJIMHE) H BYKAHO-TUIY TOHHYECKKX KOMINeKcoR BocTo4Ro-CHX0T?-AJIMHCKOrO BYJIKAHH-
YecKOT¢ TIOACA, & TAKORe NaHABIE aGCOMIOTHEIX BO3PACTOR 3TanoB NMPOMBIMJIGHHOTO OJ0BAHHOTO
opyneHerds Llenrpanbaoro CHxors-Amena (11} 8 nonamerammugeckoro (12) Haneneropcko#
CIPYKTYPHI

Hugpet B kpy#ouxax 1 — xemcknit koMTiehe (RyIKkaRHYeckHii}, 2 — Oepeaorckuit (nmyTo-
BEveckrB), 3 — TamOuHcKu# (BRTPYINBHLIA) KOMIAEKoR!, 4-10 — BYAKAKO-IIAYTORKYECKHE KOM-
TUIeKCEl 4 — CHASHYRHCKHH, 5 — HOBODOPCKHH, 6 — caMaprBHckni {cuanosckuit), 7 — Goronose-
ckHi. 8 — Ky2HeUoBCKHEH, § — cyBmenounple W WeNoUNBE TPAHRTH (CepepHbIll CHXOT>-ANBRE),
10 — kHzAHCKHit {Mexaitnos, 1989, Mattonnn, 1988, Maptemoz, 1972]

BVJIKGHOCTPYKTYP (30H M MOACOB), TaK # b uemoM s eeel BocroyHoH Asuu,
TAe TAKOBEIE O0PaT0OBAHNA HIBECTHEI

CxeMa KoppenaiHH BYJIKAHOTEHHBIX 00pa30BaHuii CeBepO-BOCTOMHOMK vac-
TH ORPAHHHO-KORTHHEHTANEHOTO BOCTOUHO-AJMATCKOTO AMHCAMEHTA B TpCAc-
nax Oxorcko-UyKoTCKOro moAca mpeacTaenera s 1adi 1, a Boctouno-Cuxors-
ANHHCKOTO MOACA W BYAKAHOTEHHBIY obpasosanuit H0ro-Bocrounoro Kurtas —
Tabn 37

3T0 Jano BOBMOXHOCTh MPOBECTH CONOCTABICHHE IO3IHEME3030HCKHY
BY/IKAHOTEHHBIX H HHTPY2HBHEIX 06pazoBaHHIl KOHTHHEHTANEHON OKPAHHEL BOC-
TOKZ A3HH. BLUICAHUTH OCHOBHBIC 3TANBI HPOABACHHS MArMATH3MA KAK 114 OT-
JEMBHBIX OTPE3KOB BYAKAHHYECKHX MOACOB, TAK H B LENOM A BCETG PETHOHA
(puc. 13-19).

JnA OKPAHHHBIX KOHTHHEHTAJIbHEIX TIOACOE HAMCYACTCA ONpeAeliceHHas
ITANHOCTh (POPMHPOBAHMA, NPOTHOBI K PHOTOTEHHbIE BIAAHHLL, DA3BHTHIS
BAONE TIyOHHHBIX PAasTOMOB, BEINOMHEHL! B QONBITHHCTBE KOHTHHCHTAILHLIMU
MOJIACCOBBRIMH 00PA30BAHKAME, APEACTABLEOT Coboil npe By IKAHOTEHHEIH 3Tan
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Puc. 18. Fuctorpamua 2uavennil aGcomoTHEIX BO3pacToB MATMATHYeckHX daa B npeasax
Bamettana-BaaIusipobckoro MATMATHYSCKOrO TOZHATH BocTouno-CHEOT2-ASHHCKErO nodca H
BYJIKAHHYECERN KOMILISKCOB ASIPECCHOHHBIX CIpyRTyp [MBXafnos. 1989, Hesomuna, 1984; Backu-
Ha, 1965; Banyh, 1999 s np.).

Hutpyasstsie dadet nonusTail: raGopo-auoputesan (96-74 MIH NleT), TpaHORHOPHUTOBAA (69-
62 MAH AeTY, KPYTHBIX 3ePHHCTLIX IPpanHToB {59-50 MJIH A2T). MBApOIOBRBIX H WENOYHBIX TPAHHTOR
{48-41 mnH ner), rpaHHT-NOphHpoR (39-41 MAH feT). By kaHHTecKHE KOMIIEKCHE CHHAHUMHCKME —
73-80 (90-96 nm feT), apusopcknii (67-56 Mauner), caMaprancknil (cuamoBckHi (63-50 MARAeT),
Goromoabckuit (33-48 MnH NeT), KY3IHSLOBCKAA (45-30 MIH NeT)

BYAKAHHISCKOTO MOoACA. B GombImHHCTBE Cly4acB 3TH MOPOIBI COOTBETCTBYIOT
(popmamim Di-Wa CTPYKTYD, Pa3BHTHE KOTOPBIN XAPAKTEPHO MU KOHTHHEH-
TanbHEIX dacreil (mmatdopsa Axm3sL BRoAe cHCTeMst TaHeIY o Jp.) Ha ME30-
30HCKOM 3Tan¢ aKTHBH3AUME H. KAK MPABHIO. MPENIECTBYIOT ITAMY AKTHBHOIO
Bynkanuzma [Caxno, 1963; 1976; Chen-Guo La, 1981; Gu. 1980; Chen Peiji,
1993: u ap.).

Hayano akTHBH3ALHH MO PA3/iOMaM OMPENeNieT XApPAaKTep H BO3PACTHOMH
AMATIAZ0H MPEABYIKAHOTCHHOH MoNlaccsl. Bozpact pazHooGpaseH, HO HHTIE HE
OMYCKACTCY HICKC PAHHETO Mend. BepXHAS BOIPACTHAA FPaHHBA ONPENSIACTCS
HAJICTAHHEM ROPOM BY/IKAHWECKOrO 3TAMA, KAK MPABHIO 083 YITIOBOrO HECOrna-
cna [Benwii, 1977, Bynkanmieckue ..., 1984; YautGaee, 1986; Sakhno, Polin,
1993: 1 ap.]. B kaueCTBE KPATKOTO 3AKIIOUCHHA CEAYET OTMETHTE CIETYIONMES.

1. Bee tomun opMHPOBATUCE HCKIOMUTENBHO B EOHTHHEHTAJIBHEIX YC-
JIOBHAX C YITIOBbIM HECOTTACHEM HA HIDKCIIC/KALIAX.

2. Havano (opMHpPOBaHHA NOPOA MOTACCOBRIX O0pasOBAHHH COMPKEHO C
TeKTOHHYECKHMH ABWKSHHAMH B PABMHMHBIX 30HAX, K KOTOPBIM NPHYPOYSHLL
BYIATHHA H TPAGCHEL
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Puc. I9. THcrorpaMMa 3HavenuH aGCONIOTHRIN BO2PACcTOR MarmaTHueckuh (a2 B IOpegenax
MarMaTigeckoro nonaATHA Oranafito-Ilencmonchore H Mypranabckoro (1) B BYJIKAHHYECKHX ROM-
MNeKcoB B cMexublx npornbaX (2) [3arpysnna, 1977, Beneldd, 1978, v ap )

I - Mypraneckas cepua’ Bopoxefickuii macews (83-102 Mmy ner), Tpasxanckuii (91-133 wm
2er), Mano-Mypraasckuii M ap (86-133, 78110 man net) 0 T 1 - ASronckan cepha Huokwe-
AGnouckeii, Bepsne-Epononkekit (138-100 mmi net), Henenoneknii (100-82 san neT) Macenent [T -
Kappananciii koMnneke Kampamanckmii MaccHe (62-42 saH net), Boporlorscknii (63 MM 1eT) 1 ap
Sidysusarkie 06pazopatid Mporufos wOHTPacTHAT ¢epHA, HyBaHckHe GazamTet KoMnuiekcel, xodk-
BYHCKEIT, MenBeaHHCKHE, BeMoYBAMHHCKHE, feypBaascKHi H Ip {59-79 snH net)

3. 20dyrupro-mHpoknacTHyeckHe obpasoranud GOPMHPOBATHCE OZHO-
BPEMEHHO C OCA0UHBIMH H YIIEHOCHEIMH, CyIIECTBYET pAA BIAMHH HONHOCTEKY
AMATMATHYHEBIX, HO B JPYTHX ~ BYJKAHHYCCKHE NMPOMECCH HAPACTANT H fepe-
PACTAiOT B TOMHHAPYIOILMIL MPpOLECC, CMEHAT 3Tall MPEOBYIKAHOFEHHBIX MOJIAC-
coBBIX 00paroBanuil 37anoM (OPMUPOBAHHA BYJKAHOTEHHOIO NOACA. 2TO CBOf-
CTBEHHO PA3NoMaM TPAKCPEFHOKATLHOTO XapaKTepa.

4. Tlo ocoBeHHOCTAM COCTABA H (BAIMAIBHBIM THIAM, TIE NOMHHHPYEOT
BYJIKAHHTSI HAX OCAACYHBLIMH NOPOIAMH, OHH OTHOCATCA K NOPOJAM AHOEHTO-
BO# (hopMATIHH H3BECTKOBO-IUEIOMHOH CEPHH.

BazanbTonmHLIC CEPHR. MOMHHHMPYMOLUINE B HEKOTOPHIX Paspesax (Yuyiu-
KAHCKA4, YIbOCPUKAHCKAT U 1p. CBHTH Ox0TCkO-UyKoTCKOrO MoAca), no nerpo-
XHMHMECKOMY COCTaBY H MHKPOYICMCHTHHIM OCOOCHHOCTAM MOTYT OBITH OTHE-
CEHHI K aHAE3HT0-0a3akToROIH fopManyi. B coctase BHYTPHEOHTHHEHTANBHBIX
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FIOACOB # 30H CPEAH TMOPOA H3BECTKOBO-INCIQYHOH CEPHH C OTPeASNCHHBIMH
NETPOTEOXHMMMECKHMH  XAPAKTEPHCTHKAMH BBUACNANOTCA BBICOKOMATHEIHAB-
HbIE AHJE3HTEI C BECHEMA BBICOKOH KOHNEHTpalHell XpoMa H HHKeNA, OIH3KHE 10
COCTABY MHKPOINEMCHTOB K AHAC2HTAM Anak [Bomsmmen u ap.. 1998 Key, 1976:
H 1p.]. bonee AeTARBHAA XAPAKIEPHCTHKA TAKHX Mopod Oyier JaHa HHmE, Tak
KAK HAIMYHE JTHX NOPOA CTABHT 227a4H TEOTHHAMHMECKOTO pOKAMA (hOPMHPO-
BAHHA TAKHX CTPYKTYD.

BvixaHoreHHBIH 31an 0OYCIOBICH AKTHBHOCTBI) TCKTOHHYCCKHX ABHKE-
HMIl BOO/B PA3NOMOB, GOALINAS MACTE H3 KOTOPBIX ONpeacnuia GopMHPOBAHKE
OPEABYIKAHOTEHHOM MOTACCH. YCTAHABIHBACTCH MPHEMCTBEHHOCTE NapakTepa
PA3BHTHA BYAKAHHIMA OT PAHHMX CTAAMH. 3TO MOOTBEPRIACTCH OTCYTCTBHEM
VYINOBBIX HECOTJIACHH, 4 HHOTAA OTCYTCTBHEM MePCpBIBA MEKTY MONACCOH U
BYJIKAHHUCCKHMH KOMITICKCAMH, TakMM o0pa3oM, HIDKHAA TPAHHLA HE ABIACTCA
a3oxpousod [Ymuraes, 1986]. He ooHO3HAMHO PEILASTCA BONPOC M BepXHEH
BePOATHOI TPAaHHLEI 3aBEPUIANOMICH CTAIHH (HOpMHPOBAHKA n0ACOB. OAHA CHMU-
tarot {Beawti, 1977), yro 31an gopMmuposaHna ObUT KPATKOBPEMEHHRM (11 -
MAKCHMYM 23 MIH JIET). APYIHE CHMTAT, YTO OH OBIM NPOJOIDKHTENLHBIM —
140-40 MAH NeT HA OCHOBAHEH (GUTORIOPUCTHUECKHX JAHHEBIX M aOCOMIOTHBIX
JAATHPOBOK . .

Nocacnuue panwele me crparurpadui Kxmno-Kuraiickoro nosca [Ga,
1980, 1983 Chen. 1993; Ding et al.. 1989; ¥ ap.] MO2BORTOT CYHTATH, YTO OC-
HOBHBIE 3Tanbl (JOPMHPOBAHHA CTPYRTYP ROAca OMMM3KM MO BOIPACTY K HTANAM
dopmuporanua Oxorcko-UykoTckoro u BocTouno-CHXOT3-ATHHCKOTO 1IOACOR
H OXBATHIBAOT 3HAYHTEALHBLA NEPHOA BpeMeHH — Bonee 100 MuH Jet,

3. B Hpeagenax OKPaHHHBIX MOACOB BBHIOCHACTCA CTPYKTYPHAA M BEIIECT-
BCHHAA 30HANMBHOCT. 3TO XOPOHIO MPOCICKHBACTCA MPH AHAINIE BCeX O3 He-
KJIFOUSHAA MOSCOB, PACCMOTPECHHEIX BhiME, 30HAMBHOCTh OTpaskaer HIMEHEHMe
XRPAKTEPa BYMKAHUIMA H POPM €r0 HPOABICHHA MONEPEK er0 MPOCTHPAHHS BbI-
NAACHHEM H3 Pa3pesoB CTPATHrparMECKHX KOMILIEKCOB. 3TO CROHCTBEHHO
OKDAHHHBIM NOACAM, HC HANGOMeE APKO MposBIeHO B OX0TCKOM 3BeHe OX0TCRO-
Uyrorckoro mosca [Bensli, 1977] & dopaie BHEIIHHX H BHYTPSHHMX 30H, pa3iue-
JICHHBIX CHCTEMOH NEBOCTOPOHHHX THyOHHHBIX PasNoOMOB ¢ TOPH3OHTANBHOSA
aMILTHTYA0H cMeleHMa. Kpoate 1010, CyRMIECTBYST H OCCBas 30HANBHOCTB, UTO
NOMYEPKABASTCA OIOKOBBIM JENCHHEM MOACOB 10 NMPOCTUPAHHIO, H3MEHCHHEM
XAPAKTEPA BYNKAHHIMA, COCTABOM, MOLIHOCTBIO BYJIKAHOTSHHBIX TOMIL H HHTPY-
3HBHBIX MACCHBOB H HX METALIOTCHIUeCKkoH crennannzauueii. Hanbonee uerko
310 npossnero B 10ro-Kuraiickom nosce dcneniteM Ha ['yaHTyHckoe, ®yu3in-
Croe H DKIM3AHCKOS 3BEHBA, 3 Taxke B BOCTOUHO-CHNOTI-ANHHCKOM MOsCE,
rae sngenmorea Homuan, Lenrpanenan 1 Cepepuas 30HBI, CO CBOHCTBEHHEIMU
JUA KaXkJOH U3 HHX COCTABAMH ByTKAHIMECKHX KOMIUIEKCOB B METAIOTEHHEH .

Ha npmnepe okpauHHBIX nodacoB Boctoka Azud — OXotcko-UyKOTCKOTO,
Bocrouno-Chxora-Anunckoro, IOro-Bocrouno-Kuraiickore yCTaHaBRIHBAETCA
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CTaNHIHOCTL 3BOIOLHH BYIKAHMIMA, HAMEYACTCA HECKONBKO CTaaull BymkaHd-
YECKOTo Tala;

[. Panuada cTagud — BHEAPEHHE BAONL KPYMHBIX pazioMoB Ga3aneT-aHag-
3HTOBBIX PACHTABOB. (JOPMHPOBAHHE NOKPOBOB B NPHPAIOMHBIX JTHHEHHEIX Je-
OPECCHOHHBIN CTPYKTYpax MOKPOBOB. B HeKOTODBIX mogcax ObLIA M3BEPrHYTA
OTPOMHAA MACCA PACIUIABOB OCHOBHOTC COCTABA (BHYTPeHHA 30HA OXOTCKO-Uy-
KOTCKOTO mosdca, GazameTomele moaca I'yaHayHckoro orpeska HOro-BocrouHo-
Kuraitckoro moaca).

B Tex 30HAX, [1€ CYIIECTBOBAM PEHGAM PACTKEHHA, HITHAKHA Ga3ansToB
MPOAOIDKANHCE HA MPOTOKSHUH BCEH HCTOPHH (POPMHPOBAHHS MOACcA. [IbLIrHH-
ckan u ABOAMCEAA cepun B 20He paznomos IleuirmuCkoro n Boctouso-Taiira-
HOCKkoTo; [TeHnumckan cepua B 30He [pkMrHHCKOTO pasnoma; Bepesosckaa ce-
PHA B 30HE AHARBIPCKOTO pasitoMa (Taba. 1).

B BYNKAHHYECKHX NMOACAN, B KOTOPBIN PACTEKEHHS CMEHWIHCH PEKHMOM
cAaruA, (QOPMHPOBANHCE CIHOBPEMEHHO HIH HECKOABKO MOMKE MOKPOBHI
"HompmeodBeMHbIX" HrHHMOpHTOR (TIpuniopckas cepHa BocrouHO-CHXOT3-
AHMHCKOTO MOACA, AMKHHCKAA cepun Y NIBHHCKOrO mporuda; cepua HaHBIHH H
HikHA 13Tk Momm-Ians HOro-Bocrounoro Kutad u 7.1, 1aba. 37). Hseep-
#eHHA UTHHMOpHTOB "Jompmmx o0BeMOB" CBOHCTBCHHB H BHELIHWM 30HAM
(Merreivensckuil nporud Uykorckore moaca M Op.). B HexoTOpBIX moacax ur- .
HEMOPHTHI 370 (a36l OBLUTH H3BEPTHYTHL B TIONCPEYHBIN Pas3noMax # NPOHHKIH
JATCKO BO BHCHIHION 30HY (BHkHACKag 30Ha pasmomop BCBII, ®axwoxsHckan
30Ha pasnoma FOBKBIT u op.).

2. Cpenpas Craaus — O3HAMEHOBATACH CMEHOH ILMOIIAIHEIX H3TTHAHHH
OYAroBhIM BYJIKAHH3MOM (KJIbJEPHBIE KOMIUIEKCH). OyaroBbie CTPYKTYPH Ti-
TOTEOT K IEPEXOAHOMH ITON0CE MEXAY BHEIHEH H BHYTPEHHRH S0HAMH.

3. 3aBepluaroiLas ¢TanHd — (JOPMHPOBAHHE BYIKAMHYSCKHX NOKPOBOB Oa-
JAALTOHAOE (BHYTPEHHAS 30HA) H OUYATOBBIX CTPYKTIYP OHMOTATLHOIO BYMKA-
HH3MA (BHEIHAL 30HA).

[MoMHMO CTPYKTYP BYJKAHHUECKOTQ TANA, A1A KOTophIX Kpome 3(diyine-
HO-MHPOKNIACTHYECKHN POAB/ICHEL H JKCTPYIUBHO-HHTPY3HBHLIC (auws, mupo-
KO pa’eHTHI MarMatorehHele moauatra [Bemsnt, 1977], xapaxrepHele kax md
BHYTPEHHHX, TAK M BHEIUHHX 30H. JaHubie aDCOMDOTHOrO BOIPACTA MO3BOJIAT
COEIATH BHIBOM, YTO OHH (POPMHPYIOTCA ANHMTENBHO, HMSIOT MHOroasHoe
CTpOeHHe, KaxkIad $a3a KOTOPOro COOTBETCTBYET BVIKAHHYECKHM KOMIUIEKCAM
JCTPECCHOHHBIX CTPYKTYP. TIpuMepom MOryT ObITh MATMATOTGHHBIC TOJHATHA
Oxorcko-UykoTckoro mosca: Oranaiiro-Tloneaonckoe n Mypransckoe; B Boc-
TOUHO-CHXOTI-ATHHCKOM NoACE — GATONHTOMIHBIE MACCHBE BnaauMHpCKui H
apyrue (puc. 18,19). B HEKOTOPEIX CIVHAAX MArMATOISHHEIM MOJHATHAM B ge-
NPECCHOHHBIX CTPYKTYPAX MO BO3PACTY COOTBETCTBYIOT BYJKAHOTCHHBIC 00pa-
J0BAHESA — KOMIEKCH mopod, OMH3KHE MO BO3PACTY, HO (DOPMHPYIONMECH B
CTIPYETYPAX PACTDKSHHA. BIAXHHAM H mporadaM BAOME pudTos (puc. 17 u ap.).
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3axaHMuBAA COTIOCTABNCHHE ITANOB BYIKAHWIMA OKPAHHHBEX IOACOB, ClE-
JVET NOTYEPKHMYTH, YTO HAHBHICIIHI RNHK €T0 HHTEHCHBHOCTH TIDHXOAWTCA HA
KOHell PABHETO MENIA H HAMANO TOMHETO Mela. Tak OCHOBHafg Macca Obima H3-
sepruyra 8 QUBIT B nionanem anesde-ceHomaHe [Bensnif, 1977], 8 BCABIT - ce-
rHoMaue~canTone [Muxaiinos, 1989}, 8 FOBKBII ~ koHUe paHHero mena — Hava-
10 pepxrero [Gu; 1983 Ding et al., 1989}

Bo BHYTPHKOHTHHEHTANBHEIX MOACAX TAIOKE HAMEYAFOTCA ITANLI PASBHTHA
ByaxaHusMa, [IpeAByIKAHOTCHHBIN Tan HAHOOIEE YETKO MPOJBIEH B NMOACAX H
30HAX. KOTOPBIE Pa3BHTHI HA APCBHHUX MACCHBAaX H, OCOOEHHO, B Mpeacnax Jeit-
CTEMS PA3IOMOB, 4 BpeMd (POPMHDOBAHMA ONPEUENACTCE IO AKTHBHOCTHIO.
Haubonsimef MOIHOCTREY 001anak0T IPaGeHB H NPHPA3NOMHEIE TIPOTHGRL MoA-
COB, PAZBHTHIC BIONE CYTYPHBIX WBOB: HMWmaub-AHmaHeckui, [lunnebcKHii,
Hanmunscknil, rae GopMHpoBAHME NpeNBYIRAHOTEHHOH MONACCH MPOXOAMIO,
[JIABHBIM 05DA30M, B KOHTHHEHTANBHEIX YCIOBRAN.

COOTBETCIBCHHO H BYJIKAHHYCCKHE 10ACA MOMKHO KIACCH(GHUHPOBATE HA
nonca Amyperoro, UenrpansHo- u Ksxno-Kuraiickoro reomoxos, XapaxkrepH-
IVIOIHECA ONPEICNeHHEIMU NETPONEOXHMHYECKIM H METAIOICHIYECKHM MTPo-
danem. B npegenax kukIoro H10Ka MOKHC BLUICHHTE HECKOIBKO THIIOB BYIKa-
HIMeCKHX 30H. CONOCTAaBNEHHE MX MO3BOMAST CACAATE CNCAYIOLIHE BBIBOIL
Beinemserca TpH MAKCHMYMA NO3IHEME3030§CKON MarMaTHYECKOH AKTHBHOCTH;
170-140 MuH et — paHresHsIIAHLCKAA (asa, 140-120 MmH geT — CpeaHeaHDb-
maHecKkacAd H 120-80 mnH 1er - mosgHesHelnaHeckad Tlepewie ape HamGonee
akruBe) nposerimck B Fouxmo-Kurradickom 1 LeHrpansno-Kuraiickonm Gmokax, a
BTOpPad H TPETBA — HAHGONCE nosHo B AMypcroM Hnoxe (puc. 15).

Kak noxa3mBaroT JaHHGIC, [0 BYIKAHHYCCKHM O0OpA3OBAHHAM KAK BHYT-
PH KOHTHHCHTATLHLIX OOKOB, Tak H IO HX BOCTOMHBIM OKPAMHAM, MATMATH3M
OTYET/IHBO 3BONFOLEOHHPYET BO BpPeMEHH H npocrpancree. Hamewaercs
TAKKE CTICHH(HKA COCTABOE MAMMATHYCCKHX ACCOUHALUMH H TEKTOHHMECKOTO
pEXUMA.

B 0xpanHHo-KOHTHHEHTANILHBIX A0ACAX HE3ABHCHMO OT CTPYKTYPHBIX 0C0-
GeHHOCTEH HAMEYAETCA NOMMIHKITHYECKHH XAPAKTEp PA3BMTHA MArMATHIMA TPH
ofuieil roMogpoMHolt HaNpaBIEHHOCTH B KAOKIOM UHKIS, JT0 CBOMCTBEHHO
OONBIIHHCTBY CTPYKTYYD. Ho ecth N HCHmoYeHHA.

Haubonee vyerko NOMHOMIUIMYHOCTE BYAKAHK3MA [POABICHA B ICHPECCH-
OHHEIX CTPYKTYPAaX, TAC PasBHTHI TPH LHKIA. PaHHAH UMk npeacrabned Oa-
3ANBT-aHACIHTO-023aMbTOBBIMA K AHZCIUTOBBIMM H3BepkeHmAME. [Ipu sromM
COOTHOMICHUE OCHOBHRIX H CPSJHHX TIOPOA, 4 TAKOKE MOILHOCTD 3THX 00pasoBa-
Hust Konednercd 8 GONBIIHX Opesenax. 310 OTHOCHTCA H K MPOACIDKHTE THHOCTH
MPOABNACHKA ITONO HHKIA. B OaHHX CTPYKTYDPAX npeodnanarr 0asaubToBLIC H3-
BEPKEHHA, HX NMPOABACHHA JOMMHHPYIOT HAA APYTUMH HOpOJaMu, uto Hanbo-
NEe CBOMCTBEHHO BHYTPEHHUM 30HAM, B KOTODBIX TMPOABNEHB! MPHPA3TOMHEIC
JHHCHHEIC AeNPecCHOHHBIE CTPYKTYpPH! ([Temkurckuif cekrop Oxorcko-Uykor-
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croro moAcay [Beneifi, 1977). B Taxux CIpykTYpax HaMedHaeTca orcyrcraue 0o0-
nee no3AHHY a3 H UHKIOB BYMKAHu3MA (Tabm. 1).

Uawie BCcero B MEPBOM UHKIIE OKPAMHHBIX NIOACOR MPeofMANAKT AHACIHTHI
B Pa3pe3ax ByTKAHOTCHHBIX TOMI. D710 XapPAKTCPHO CTPYKTYPAaM, KAK BHELIHHX,
TAK H BHYTPEHHUX 30H: B OX0TCRO-UyKOTCKOM NOACE 9T0 00pA30BAHUA NEPBOTO
sTana ByakaHasMa [Kotmap, 1986] — BYIKAHAYCCKHE KOMILIEKCH VibOepHKAH-
CKHi B ¥YnBuHCKOM nporue, HapayIMiiCKuil — BO BHewmel 30He (OXOTCKOTO
CEKTOpA, AGNOHCKAA CEpRA — BO BHOIIHEH 30HE AHANBIpCKOre cekropa [bensii,
1977].

B Bocrouno-CHXOT3-ANHHCKOM TOACE K PAHHEMY LHMKTY OTHOCATCA CH-
HarquHcKui # Sompuncknit kommnekcsr. B FOro-Bocrouno-KuraiickoM mosce —
topmamma Hausans,

CreayeT moA4EpKHYTh, YTO B 00BEMHOM BEIpWKEHHH 0A3a0bThI H AHUE3H-
TH TEPROTO LUMENA BHILADAT cleayrommy ofpalom: B Oxorcko-UykorckoM
nosce [oT BCeHl MACCHI M3BEPTHYTOFO MATepHANA) 6asanbTsl COCTABTOT BO
BHYTpcHHeH 30He OxoTcKoro, AHampipckoro  [lewxunckoro cekropos Ooee
78%, aunessrst — 9yt Gonbwe 4%; B0 BHEMHEH 30He — 7% u 51% cooTBeTCT-
BeHHO. B Cux0T>-ANHHCKOM modce 0a3anbTH CocTamnoT Ke Oonce 3%, aHae-
3uthl 4yTh Gonee 7%. B KOwno-Bocrouno-Kutatickoym — menee 1% u oxono 5%
cooteercTBeHHO [Benetid, 1977, Muxaitnoe, 1989, Tao et al., 1988; n 1p.|.

Panuuli OHKT 3ABEPILMACA H3BEDKEHNHEM HTHuMOpPRTOB "Oonmbmnirx obbe-
MoB", KoTOpBie B BocTounO-CHXOTI-ANMHCKOM (HPUMOPCKMH KOMIUICKC) H
H0ro-Bocrouno-KuraiickoM (popmauma [Tnoun 1 Momu-11laks) BO BHYTpEHHHX
J0HAX NMOACOB COCTABMAKOT (CHOBHYHY 4ACTE paspera (okono 70%). B Oxorcko-
Uykorcrom noace, B Llentpancuo-Uvkorckoii 30He OHH Take COCTAB/LAOT 3HA-
YHTENBHYH) YacTh 00BeMA BYNIKAHMTOB (KOMIICKCHI — ANBKAKBYHCKHI, IBIKID-
BAAMCKHE ¥ BOPOHBHHCKHE) (Tabm. I, 37).

Kak yvie oTmevanoch eeliue, B OXOTCKO-UYKOTCKOM HOACE B HEKOTOPHIX
30HAX MPOABNICHA TOJBKO PaHHAA (aza ByNKaHH3MA. B Takux cTpykTypax o0Imas
HAMPABHEHHOCTh PAa’BUTHA BYIKAHWIMA TpencTapmdeT coboli "ypesamnmsrii
LUK, YTO MOKET ONPEACHATECA TCOIHHAMUCCKHM PeHHMOM PA3BATHA CTPYK-
TYpEL. Yase BCETo 370 XAPAKIEPHO AJA BHYTPEHHEi 30HBI H JCTIPCCCHOHHBIX
nporuGoB, CBA3AHHBIX C PETHOHANBHBIMH pasnoMamu (TleHKMHCKaH CexTop
OxoTcko-HyKOTCKOTO moAca).

Jna xkucnolt ("nrHAMOpHTOR OONMBIMKX Noei") XApaKTePHB! MPOABICHHA
MUEKPOUMKIOB, KOTOpHIS BHIPOKAOTCA (OT HauameHeIX (a3 K 2aBEPUIANOUIHM)
3BOHOUMCH PACIIABA — OT CPESIHE-KHCIOIO COCTABA K KHCIOMY H CpPEIHEMY.
OraensHele TOTOKH AHIE3HTOB B BepXHell 4acTH HTHHMOPHTOBOIO KOMIJEKCA
XApakTepHH! Kak 411 BocTouHo-CHXOT3-ANMECKOTD nosca (BHYTPEHHAA 30HA),
Tak ¥ amt KOHo-Boctouno-Kurafickoro modaca, ceBepHoii ero 4acta — Ubkausgn-
croro 3eexa [Tao et al., 1988, TuxoookeaHckan ..., 1991; v ap.].

ByNKAHO-ILUTY TORHYECKHE (DAIME NESPBOTG UHK/IA PA3BHTBL BECBMA OIPAHH-
YeHHO. [ IaBHEIM 00PA30M, ITO MENKHE TENA H MACCUBHI, CIOKCHHBIC da3aMH oT
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rabGpo-raboponHOpUTOB A0 rPAHOTHOPHTOE H rpaHuTos. $asa Kdcloroe Byka-
HM3MA NePHOIa HPHHMOPHTOOOPA30BAHNA NMPEICTABICHA PEAKEMH 3KCTPY3HEBA-
MH H CYOBYIKAHMUCCKHMH HHTPYIHAME IDAHHTHOH BaskL

Dazoit HABEpKEHNA NTHUMOPHTOB 3ABCPINHACA PAHHME UMKT, A3 XOTOPO-
ro XAPAKTEPSH MOKPOBHEIH M MHOFOOGBEMHEIN XAPAKTED BYIKAHHYCCKOH Ied-
TEIPHOCTH, TIABHLIM 00pATOM, TPRIKKHHOTO THIA.

CpenHHA HKA NMPACTABICH KANTbACPHBIMH KOMHAIEKCAMH ICHTPAIBHOTO
THIIA.

B CuxoT3-ATHHCKOM MOACE 3TOMY 3Tamy COOTBETCTBYET (OPMHPOBAHUE
CAMAPTHHCKOTO B CHAHOBCKOFO KOMILICKCOB B LCHTPANIBHOM H HIKHOM OTPE3Kax
MOACA H HX AHANOTOB — ceBepHoM. OTMEYAeTCq ABA THIA PA3pPE30B BYJIKAHHTOB
— JAUMT-INNaPHTOBHIH BO BHEWHEHR 30HE W HOKHOM OTPE3RE M AHMIC3HTO-
6a3aMbT-AHACSHTO-JAUHTOBBIH — BO BHYTpCHHEI 30HE H B CEBEPHOM 1BEHE. D-
(py3HBHO-IHPOKNACTHICCKHS 00PA30BAHHA COOTBETCTBYIOT BYJIKAHO-NITYTOHH-
yeckoMy AH(DepeHIHPOBAHHOMY KOMIISKCY raGOpo-MOHUOHHT-IPAHHTHOH
thopMaLHm.

B I0ro-Bocrouno-Kuralickom nosce 310t muiil OPEACTABICH TAKAKE ABY-
MA Pa3pe3aMH: JANHUT-NHTIAPHTOBEIM M IPAHOAHCPHT-TPAHHTHOH ACCOMMALMEH
BO BHEIIHEH 30HE. AHNE3HT-AHACIHTO-JAUHT-THIADHTOBOH U JTHOPHT-TPAHHTHOH
accouHaukeH BO BHYTPEHHEH 30He M WAGI3AHCKOM 3BeHe (BEpXHAA HacTh Gop-
Mauun Mowmwmn-Ilans; [Tao et al.. 1988; Zhan, 19835].

B Oxorcro-UyKoTCKOM NoACE KO BTOPOMY UHKIY K PAHHCH CTAAHH OTHO-
carca o0pajoBaHHA, NMPLICTABJICHHBIE XCTAHHHCKHM KOMIUIEKCOM H XOIbYaH-
CKHM — B OXOTCKOM. OKJIAHCKHM — B [IGHXKHHCKOM CEKTOpAX BHEIUHEH 30HbL B
Lentpaneho-UvkoTCKOM ~ 3TOMY 3Tamy COOTBETCTBYET KO3IKBYHBCKAA CBHTA
BHEIUHCH H BHYTPEHHEH 30H.

BepxHAa 4ACTR CPeOHEr0 HUKIA B OKPAMHHBIX FOACAX COOTBETCTBYET
YPOBHI} (DOPMHPOBAHHA BYJTKAHHTOB KMCIOTG cocrara. B Bocrouno-Cuxors-
ANHHCKOM 104ce 310 GOromONbCKUMI KOMIIIEKC (KANLAEPHBIC 0OPAZOBAHEA HI-
HHMOPHTOB, 3KCTPYIHBHO-IANKOBBIE H CYOBVIKIHHMECKHE KOMIUIEKCH! rPAHH-
TOB, [PAHHT-IIOPQHPOB H MOHUOCHEHHT-IEHKOTPAHHTOBCH ACCOLHATIIHI).

B IOro-Boctouno-Kutaiickom mosce 3Toii YacTH CPeIHEro LMKIA COOT-
BETCTBYCT NOIHCAHBINAHRCKAA (POPMALNA JHOAPUTO-TALHTOB H CyOBy TKAHHMYE-
CKHX TPAHHTOB,

B Oxotcko-UykoTckoM MOACE 3T0 MHOrOYHCIECHHBIE 00pa3OBAHMA Kailb-
JepHeIx (allkil — ypakCKHii, AraHCKuH, €pOMOIBCKHIL, IPrEIBAAMCKHIH H Jp. KOM-
nackes! [Benwtit. 1977, Kornap, 1986; Caxuo, [Tonun, 1984; u ap.].

3apeplIalomiy OHKAOM ABMETCH GMMOSAMBHBIH BYNKAHU3M, MPEACTAaB-
NCHHBNT JBYMA THOAMHM KOHTDACTHBIX Qopmauuit — "HEpoACTBeHHOH " M
"poncTeeruoi”. JInd nepeoft 0a3aNbTH B JAUMT-MUOAPHTA] ABILEHOTCA MPOH3-
BOIHEIMH PA3MHYMBIN YPOBHCH IEHEPAUHH pPACIIABA. KY3HEUOBCKHIf-KCIPOB-
CKHI, Ky IHELOBCKHH-MACHOBCKHE KOMITIEKCH UEHTPANBHOTG H CEBEPHOTO 3BEHA
Boctouno-CHxor3- ATHACKOTO MOACA. MEABEKHACKO-OemoyBaMuckuit — Bocrou-
HO-UyKOTCKOTO 3BEHA M ePONMONBCKHE KOMIICKC AHAABIPCKOTO cerropa. B Oro-
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Bocrouno-Keraiickom noace 3to dopmanus Uaouyass (6a3ansT-MNapHTOB) H
Hiusac-lIaus (radépo-muaponoseie rpauutel) [Bensii, 1977, Caxuo. ITonum,
1984; TTonmw, 1990. Mapremos, 1983; Ionos, 1986. Tuxcoxeakckas..., 1991;
Tao et al., 1988. Geology of China, 1986; n ap.]

Poacreentan GazaneT-THOAPHTOBAA (OPMALHA PA3BHTA OTPAHHUCHHO H
TATOTEET K BHEINHEH 30HE H K CTPYKTYPAM LEHTPATLHOTO THITA. Pa3BHTHIM CPEan
noicH 6a3aabToR. GONMBIAA YACTh KOTOPBIX MOKET OBITh OTHECEHA K IIC/IONHBIM
HATPOBBIM $a333bTAM (THEKBIIMCKHI KOMIUTEKC BocTouno-UykoTckoro 3BeHa,
KOMIIMIEKC MIENOMHLIX TPAHHTOR Bocrouno-CHXOT?-ANMMHCEOrO nmosca, dopma-
mna Tawmane Waomssackoro seena IOro-Bocrouno-Kurafickore mosca, me-
nouHbie rpaHiTel OXOTCROro 38eHa — HenpkoORECKHE MaccHB | ap.).

Bo BHYTPHKOHTHHEHTRIBHBIX [OACAN B CHAY PasHoo0pa3Hd CIPYKTYPHO-
MOP(ONOrHYECKHX THIIOR MATMATH3M MMeeT 0ofiee CTIOXHYIG HBOmouUmMio. [
HETO TAKKE CBOHCTBEHHO B LIEIOM TOMOAPOMHBIH H NOMMUMKIHYHBEL XApakTep
passurna, HanGonee weTko npogBIcHL PAHHESMENOBOH H MO3OHEMENOBOH muK-
1sl. Iopoast panHero WHKIA JOMHHHDYIOT B CTPYKTYPAX BHYTpPH OJ10KOB.

PannesesoBoif, a B HEKOTOpPBIX MOrPaHMYHBIX ToAcax (Bonbiue-XHHIaH-
crnit, HHBinAHb- THEWAHBCKUE (O3IHSIOPCKO-PAHHEMEIOBOH LUK OT/IHYACTCA
CIIOMKHOH IBOMOLHSH COCTABA: OT JALKMTOB H NHIAPHTO-TALMTOR K AHASINTAM H
TPAXHAHAEIUTAM H AHIEIMTO-0a3ansTaM ¢ 3aBepmaroinesi (asoit W3BepiKeHUA
KHCHEIX BYJKAHHTOBR {CTAHOJHPCKHH H COMHCUHEBIH KOMIUIEKCH XHMHMraHO-
Ononotickoro npornda B THPMUHCKOH BHATHHEL).

B HHpruans-IHBLIAHCKOM MOACE HA KpadHEM BOCTOKe (BmAanHA BaHLMH
H Jp.) PAHHHI 3TAN MPEJCTABICH KHCIBIMH J1aBAMH. KOTOpPBIE BBIING CMERMTOTCA
MOLIHOH ToTIeH aHAe3uToB. Ha samagrom (manre nosca (Buyrpennas Monro-
AnM4) OCHOBHAA YacTh pa3pe3a npeacTaBieHa Oa3anbT-aHIEIMTO-DA3ANBTOBBIM
KOMILIEKCOM.

3aKOUHTEARHAA KHCHAA (a3a PAHHErO LUMKIA MPOABIIACE HETIOBCEMECT-
Ho. Hanfosiee xapakTepHa OHA 1A BYJKAHHYECKHX 30H, HAXOMMIIMXCA HA CTBIKES
HKECTKOTO MACCHBA H CKIAMYATOro obpamnenua (Bamxamscras, Daoncka. Boc-
Touno-lllarayscKas v ap.).

ITo GopTaM BOAAHH H HA NOAHATHAX PASBHTH TPELIHHHBE Teaa rabbpo-
MOHLOHUT-rPaHOTHOPHTOBOH (opMalHH. B KpymHBIX CBOZOBBIX MOAHATHAX (B
TNOFPAHHYHBIX AOACAX — OTOLKHHCKO-YMICKAHCKOM. LIHHIHHCKOM) Xapakrep-
HBl KPYNHEBIE HHTPY3HBHLIC MACCHBE TaGOPOIHOPHT-TDAHHTHOH H AHOPUT-IPa-
HomuopuTopoit opmaunn [Cyxos, 1976; Geology of China, 1986; u ap.]. o
nepufepult KPYNHBIX CBOOOBBIX NOAHATHI — TPCIUMHHEIE TENA MHKPHT-IICA0M-
HoDA3anbTOBOH (popMauis (TagHCKui kositiekc, no H.B. Oruanosy, C.0. Mak-
CHMOBY).

Takun 00pasoM, cpeaH 3¢¢y2usHEIX 00pAlOBAHNE PAHHETO JTANA NMPOAB-
TeHa CIIOKHAA RHKIIHYHOCTD, HO TIPH NOAHOM DPOOIAIAHHE CPETHHX TIOPOS,

BepxHeMenoBoii BYJIKAHMAM XAPAKTEPHIYETCA UHKIHMHOCTHIO H3BE[MKE-
HusA OT OCHOBHBIX M CPEJIHHX K KHCTTRIM (hazam, L[AKIMMHOCTE HE BE3IE OPOABAC-
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Ha NOMHOCThE0. OCHOBHBIE ¥ cpemHue d(Dy3HBBH OTCYTCTBYHOT HIH PAZBHTBL
OrpaAHHYCHHO B OCHOBRHHH PA3PE3d KPYIHBIX CBOJOBBIN MOJHATHIH, HO NOABMA-
KOTCA K 3AKTOYHTENBHBIM YTATAM PA3BHTHA {CHAHHCKHE AHAC3HTO-1AUMTE Ban-
AT, BOAOPA3ACHbHAS 4acTh CennTKaHCKO 30HR).

B npenenax kucaoi Ga3s! BYTKAHH3IMA B CBOMOBBIN TIOTHATHAN OTMEHAOT-
CA MHKPOLMKIH (apakoTckad (aza GaI#ambCkoro KOMILIEKCA bamxambckoro
CBoJA. ABNWHCKAA §asa CemnTKAHCKOH 0HBI K Ip.).

Hanbonee MomHo (aza KHCIOro BYyIKAHAIMA MPOABKIACE B CTPYKTYPAX Ha
CTBIKE KPHCTALTIHECKHN MACCHBOB H 0OPaMILTIOIHX HX CKIATHATEIX 00MACTEH.

JaT-naneoreHoBBIi BYIKAHMIM MPEACTARICH HE3ABEPINCHHBIM IHKIOM —
H3THAHHCM JIAB OCHOBHOIO H Cpeinera coctasa. Bocrouumee, B Jlaotuu-I"pose-
koBckoii 30He (B Kpackunckoi, Bepxre-CHauMHHCKO#H U AP, JENMPecCHAX) MHKI
JABEPUINICE CPEOHC-KHEABIME H KHCABIME hazaril H3BepxeHHi (Zaficanoscras,
HOBONOCHETCKAA H Ap. CBHTHL, M0 JaHHEM M. Paanuesoit u ap.).

B uenrpansHbix pafionax (memkme rpabeHyl) Baoae paiioMa TaHbdy, &
TAKXKE BO BUAIMHS CYHISO B COCTARS MAJCOTCHOBRIX OMTOMHHOBHSLIN CIAHIEB
H3pecTHEL TR Cpeanero cocrana [Caxno, 1976].

Taxum o0pa3oM, 41 BHYTPHROHTHHCHTTBHBIX BYNKAHHMECKHNX MOACOR H
30H OTMEMAETCA MpeobnaJaHHe Iopol nepeoro UHMRUIA, TNABHEIM 00pasoM cpem-
HErG COCTABA, NOMHMHHPYIONMX BO BCEX paipe3ax. Bepxwas daza wim, mpens
CTABMEHHAS KHCHBIMH BYIKAHHTAMH, OONGe NOJHO MPOABICHA B CEBEPO-~
BOCTOUHBIN BHOAOHHAX, PACMONMKECHHBIX NO BOCTOYHOH Okpaune BypeuHCkoro
maccusa (Bamxansckaa, Hanane-Xaga-BukHHCKAR 1 Op.).

TozareMenoBOI IHEN, OCOOCHHO MOPOILI KHCIOTO COCTABA, JOMHHHPYIOT
B 30HAX H CTPYKTYPAX BOCTOMHOH OKpauHbl BypeHHCkoro Maccuea. B pudro-
FEHHBIN BNAOWHAX, PA3BHTEIX BIOMh paviomMa Taueny B npezenax HOwxHo-
Kuraiickoro reobnoka (mapannarpopma SKiU3E), JOMHHHPYIOT NO3AHEMENOBBIE
H TIAIEOre¢HOBSIE CPeqHe-OCHOBHBIE naBel [Wenda, 1981].

B pudrrorenubix praguHax (HaHby H Ip.) Ha BOCTOYHOM OROHMAHMH Lluu-
JAHHCKOTO MOACA MATIEOTCHOBHIH 37an MpeacTasieH $a3ansT-QOHOIHTOBRIM KoM~
TIIEKCOM,

B lapmoueHHe clemyeT MOI4EpPKHYTh, YTO 9 KOHTHHCHTANBLHOH HacTH
Bocroka A3me B MO3OHEM ME3030€ HAMEYAKTCHA JBA HAAPABNEHMA MMIPAIHH
EV/IKAHH3MA BO BPEMCHH. [Tepro¢ HANPABCHHE — MHMPOTHAA MHIPALHA € 3amaja
HA BOCTOK, OMONOXEHHE MATMATHYSCKHX LMIIOB. 210 ofiad THXOOKeAHCKAN
TEHICHIMA, HA KOTOPVIO yKAselBanH MHorue mecaenosatend (H.C. HaruGuna,
FO.M. TTymaposckuii ® Ap.). HO TENEPEh JOKAZAHHAA OfpeneNncHHeM afcomor-
HBIX JATHPOBOK MATMATHUECKHX IOpon. BTopoe HampaBneHHE CBAJAHO C OMO-
TOKEHUEM 3TANOB BYJIKAHM3MA BIONb OPOCTHPAHHMA HOACOB — C HOTO-3aMaa) HA
CeBEPO-BOCTOK. 310 OTueTNHBO mpoaBneHo B IO0wso-KuraiickoMm n BoctouHe-
CHXOTI-ANHHCKOM 10ACAX.
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Paxee GBIIO OTMEMEHO, YTO MOMEMO OXPAHHHO-KOHTHHEHTANBHEIN BYJIKa-
HMUYCCKHX TIOACOB, KOTOPHIE OXBATHIBAKT BCHY OKPAMHHYHY uacTh BoOCTOUHOH
Azun oT UykoTkH 10 BretHama, CYIECTBYET Jpy rad reHeTHYeCKad rpynna nos-
COB M 30H — BHYTPHKOHTHHCHTANBHBIX. J7A HHX OBLTH OTMEUCHBI PAX CTPYK-
TYPHBIX ocobeHBOCTEH PasMEIIEHHA H MEPTH NICTPOXHMHYCSCKOIC COCTABA BYI-
KAHOTEHHEBIX TOMIL (M. [JL 2-4).

[ToMuMO 3TOTO, CPEAH HHX OBUTH BRLACACHDL APSATIBHEIC 30HEI BYAKAHH3MA,
KOTOpPHIE, KAK MPaBHI0, MPHYPOUCHBI K KPATOHAM H MHKPOKDATOHAM, NPEACTAB-
AMOLWHX CO0OH CHANHYCCKHS DIOKH, HCONHOKPATHO ITOABCPraBIIHECA TEKFOHO-
MarsMaTH4eCKOH AKTHBH3ALMH. ApEANBHBIC 30HBI NPEACTABICHBL KOMIUIEKCAMH
[OPOI, KOTOPHIE C IOTHLHH COBPEMCHHOH METPOIOTHH BBLICIAHOTCA KAK LCHTLL
BHYTPHILTHTHOTO BYJKAHH3MA, YTO B OONbIUCH CTENEHH COOTBETCTBYET MPOAB-
JCHHAM TOPAYHX TOMEK, HAHDO016E 4eTKO CPOpMyAHpOBAHHEIX LK BiibcoHOM.

C MOMEHTA NOABIEHHS KOHUEHIMH ropauux Toyek [hx. Bunkcosa nponuio
okoito 40 neT. 3a 310 BPeMA HAYKA H NPEKIE BCEro CeHCMONOTHA CASNAa BellH-
YAHMHS JOCTIKCHHA, C MOMOIKBE) TAVOHHHOIG CeHCMHYECKOTO 30HIMPOBAHHA
OBUTH MOATBEKISHB KOPHH TAKHX TOUYCK, yXomamue ravboko B ManTio. Bonee
TOTO, CEHCMHYCCKHM J0HIMPOBAHHEM NOBEPXHOCTH BHELIHENO A1pa ObLIH YCTa-
HOBJICHEL MOIMATHA, KOTOPBIE, KAK MPCANOMATAT CCHCMOMOTH, MPOBOIMPYHOT
NOABEM PA3OrpeTore MATepHalla B MAHTHH, a HA MOBEPXHOCTH 3eMIU H3BEpHe-
HH4 BynkaHoB. Ho 310 Ha octpoBax oxeanmveckoro qua: Mcmanmun, Ha IaBali-
4x, Tautk 6 1.0. He 4BIMeTCA HCKTHOMEHHEM H KOHTHHEHTANBHAS YACTh IL1AHe-
Tel. OOHAPYKCHBI NEHTPEL AKTHBHOTO BAHSHHA TAKHX IUTOMOB HA JPEBHHX KOH-
THHeHTaX. [leTponorHyeckue HCCAEIOBAHMA TOPAHX TOYEK (ILIFOMOB) HA OKea-
HHYECKUX OCTPOBaX H KOHTHHEHTAX BBIABHIH CBOCOOPA3HBIH KOMIUICKC METPO-
NoTo-reoxuMuYeckuy ocofennocTel. IMepsoe — UMMyIBCHBI xapakTep npods-
JeHHA IUTIOMOBOTO BYJIKAHH3IMA, CBAIAHHOIO C NEPHOIAMH MHBEPCHH MArHMTHO-
IO NONA. MPHYPOYEHHOCTh K 3THM HHBEPCHAM BHEIPCHHBIX CBEPXIVYOHHHBIX
KHMOSPIHTOBEIX H JTAMIPOHTOBRIX TPYOOoK. H. Kak CUHTAIOT ABTOPUTETHRIC MET-
ponoru (A.A. Mapaxymes, C. Xarrepry ¥ ap.). 3arpyska aaMasaMH TaKHN [O-
poa MPOHCXOIHIE B MOTPAHHYHON 30HE [ BHEHIHETO A4pa. JKCMCPHMEHTHI
NOKA3BIBAIOT, YTO TAKOE ABICHHME BIOIHE BO3MO:HO. Bropoe — mpossienne
TWIOMOBOIC BYIKAHH3MA COMPOBOXKAAETCA O0OTAINCHHEM HEOOBMMHEIM KOM-
MIEKCOM HEKOTCPCHTHEIX 3MIEMEHTOB. TPeThe — POCT M NMPOABKMXEHHUE IUTECMA
COlTpOBO)K;[ﬁETCH BBICOKHMM ITOTOKOM BOCCTAHOBJCHHBIX (l)J]IOHﬂOB, TIABHBIM
0BpaszoM Bomopona. B mpoliecce MpOABIKEHHA B BEPXHHEC TOPH3OHTHI €TI0 CO-
CTAB YCHOKHACTCA 33 CHMET DeaKUHy IHCIPONOPHMOHHPOBAHMA [Mapaxymes,
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1999}, u noaensmotca dunonast. cnocoOCTEYIOWME NIABACHHIO NOPOK MAHTHH H
NoABACHHIO OABATBTORBIN PACIUTABOB.

Bricokuit norox BoCCTAWOBNEHHBIX dUEOUAOB (BOXOPOI. Xa0p, {rop. cepa.
METaH). cAOCOGCTBYIOWNH IKCTPAKUMH AHOTHX DYIHBIX KOMINOHEHTOB H B
JANBHEHIIEN MPH HX HHBEPCHH (DOPMHPOBAHHIO OTPOMHOTO KOMINEKCA Py IHBIX
(opraLHii, B TOM MHCIE H FA30BO-IKHIKUX VIIGBOZOPOIHLIX MECTOPOKICHHI.

MaHTHIHBE CTPYH (TLTEOMAJKH). CVIA MO BAPUALMAM H3OTONHBIX XAPAKTE-
PHCTHK, HE 0THO0OpA3HEL. MX cOCTAB BHIOM3MEHACTCA H 3ABHCHT OT cyOCTpara.
YEPE3 KOTOPLIC OMH OPOXOIAT: Yepe3 30HBI ICTNCTHPOBIHMA MAHTHH H METAaco-
MATH3HPOBAHHBIX 00facTeit. A B KOHTHHEHTANbHRIX OGnoxax, rne xopa Owuma
copuuposana 2-3 MIpD neT HA3ad H ObLI1A paccioeHa, MPORCXOKICHAE TAKOI0
THOMA TAKKE HMET0 ONPEIeISHHEIE CACICTBMA. AKTHBH3ALUMA IMOMOBBIX TO-
YCK COMPIUAKCHA ¢ o0mel »pomonueii rAyOMH H. KAK OTMEYAIO0Ch BBINNE, ¢ TE-
PUONAMH MHBEPCHH MArHMTHBIX HOeH M MMOYILCAMH (B3PHIBAMM) HA MOBEPX-
HOCTH BHEIMHErO f1pa. HMMITYyABCHBHBIH XapakTep H ONMPGICHAET BPEMA SKHIHH
TAKHX AmoMoB. Besycnosro, uivieRHe Taxex onacTeil. rae MWEOMOBBI ByXa-
HH3M DPOABBIICA HEOZHOKDATHO. MPEJCTABISIET TCODPETHMSCKHI HHTépec. B
HACTOANIGE BPEMA HHCTPYMEHTAIBHAA §a3a BMNOMHE YCTPAHBAET TNPOBEICHHE
TAKHN HCCTIENOBaHMii Ha Teppuropmax Jamenero Boctoka. B 70-¢ ronet Geumu
HAYATE! TAKHC HCCIENOBAMMA TPVIINOH TEONOTOB NOJ PYKOBOACTBOM AKATEMHKA
JLA. borarukora, B.H. Kosanenro. B.B. Slpmomoxa 8 Lienrpansuoit Asun. H
NEPBLIC PE3YNILTATHI MOKAZTAMH, YTO UECHTPH MUIOMOBOTO BYJKAHH3IMA PAIBHTHI
BECBMA LUHPOKO M OTIHYANTICH ¢BOCOOpAa3MEM DAIBHTHA BYINKAHIYECKHX KOM-
ILICKCOB. 3TO OTHOCHTCA M K BocTouHOM uacTH okpanHel Asmu. [ake nepebie
HCCIIEI0BAHHA NIOKAZAIH, T 31ECh PA3BUTHI MEYOHHHBE MOPOIbI (KHMOSPRHTEL
JAMOPOHTEL, BBHICOKO KaMHeBbie (a3anbThl, MElMEUHTEI H T.O) H CBI3AHHBIC C
HHMH NONE3HBIC HCKOMAEMEIE,

HoBble AaHHBIE MO COCTaBY BYJIKAHMMECKHX TOPOA KpaToHOB BocToka
Aamn (Oxotckoro, Omonouckoro, Lenrpansno-KuTaiickore u ap.) Jalt oCHO-
BAHHE CUMTATH, YTO BHYTPHIUTHTHBLIH BYJIKaHW3M 30€Ch HMEET MECTO, HO €ro
MacTabpl OPOABISHUA BO MHOLGM 3ABHCHT OT H3YUCHHA THX 00pasoBauui,
FMABHBNM 05PA30M, JETANBHBEIX IMETPONOrO-TEONHMIUIECKHXN HCCneaoBaHui. B
ITOM OTHOMICHHH HAHOONEE W3VYEHHBIM ABMACTCA BHYTPHIUIMTHBIH BYMKAHHIM
Llentpansuoit Asun [Apmomok, Kosaienxo. 1995, Apmomor u ap., 2000], s
MeHBIICH cTemenn — Bocroynodi- u Cebepo-Bocrounoit Asmm [Sakhno. 1996;
Sakhno. Maximov, 1996;Monceerko, Caxno,2000; Tatsumi et al., 2000; u ap.).

AHANH? BYNKAHHMECKOH TEATENLHOCTH B KOHTHHEHTABHON yacTH Bocto-
K3 Ajuu d 0COOEHHO B NpeneIax APeBHUX ONOKOB ¢ BO3PACTOM KOpHI apxeii-
TPOTEPO30i OTMEYACT YCTOHYHBYIO MPHYPOYCHHOCTb PA3BHTHA BYIKAHH3MA B
thameposoe 1, B Gonble CTENEHK, B ME3030¢. YCTOIMMBAS CBA3b BYJKAHH3MA C
ONMPEICACHHEIMM CTPYKTYDAMH OTAMEYATACh M A TeppuTopHu LleHTpansHOR
A3un, Ang KOTOPOH H2 RPOTAKECHHH MOCACAHUX 150 MM neT MpoH3omio He
MeHee 13 da3 marmatusma [Apmomox, Kosanerko, 1993]. Cnexyer mogdepk-
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HYTh, 4T0 Kak ama LleHtpaimsuoit Asuy, Tak H ¢e BoCTOUHOR HacTd, MIQImaIx
KAK OTTENBHLIX )3 H B HEeAOM A1 ME30304-KaiiHO04, MOFYT OBITE OMHCAHI
3AMEHYTEIM OBATIOM C UEHTPOM HiIH HEHTPAMH LIYOHHHOTO BYIKAHH3MA C BHYT-
PHIUTHTHBIMM XapaKTEPHCTHKAMM H H3BEKEHHEM HauOomee IYOHHHEIX NMOPOI:
KHMOEPIHTOB, EAMIIPOHTOB H LECIOMHEIN DA3AMSTOB ¢ BRIOYSHHAMH YILTPAOC-
HOBHBIX MOPOI. 3TO NAeT OCHOBAHHE CYMTATh, YTO BYJIKAHM3M ABRASTCA IPOSE-
ACHHEM NOIHTOC(EPHOTO aKTHBHOTO HCTOYHHEA. MORMKEHHE KOTOPOro yCTod-
YHEO H MaNg MEHANOCk Ha mpotsvkeHuu JaHepo3od. Takoe NOIOKEHHE B COBPE-
MEHHBIN NPEICTABACHUAN CBAHIBACTCA C MSATENLHOCTBID IHOMA, TOAHHMAKO-
WICTOCA OT TPAHHIEI BHCIIHETO AMpa M HivkHCH ManTuu {Haggerty. 1994: Ring-
wood et al.. 1992; 1 1p.], 4 DOATBEKIAETCHA COBPEMEHHBIMH CEHCMHYSCKHMH
uccrenosanuamu [Wolfe et al., 1997: Helmbarger et al., 1997, u np.] mox Ia-
BaitiMi. Mcnanmueit v ap, paiionamu 3eman. OBAmb TAKHMX mnOmAzeif npu Je-

. TAXBHBIX TCOMOP(OTOTHUCCKMX, TCONOTHUSCKHX H MANCOBYNKAHOMOTHUECKHX
HCCIIGAOBAHMAX APHYPOUCHBI K KPYNHCHIIHM METracTPYKTYpaM UEHTPAILHOTO
THna, Hapagy ¢ BYIKAHH3IMOM OKPAHHHO-KOHTHHEHTANLHOTO H BHYTPHKOHTH-
[HEHTANBHOTO THIOB. OCOGEHHOCTH KOTOPBIX PACCMATPHBANMCH BBILIE. TMOMO-
IBBIH BVIKAHE3M BOCTOMHOIH OKpasMHBl A3HE NPOABICH TAKKS UIHPOKO H MHOIO-
|06p33H0 {puc. 20).

[Iupokoe NPUMEHSHHE THCTAHIHOHHBIX METOAOB HCCACIOBAHHA MOBEpX-
HOCTH 3eMJIH H OCOOSHHO KOCMHMECKHX CHHMEQB B NOCHEIHHE ACCATHICTHA
OO2BOJIHIH BLIABHTL KOJNBUEBBRIC CTPYKTVPHL, KOTOPBIE OXBATHIBAKIT OMPOMHBIC
TeppUTOPHH. [HaMerp Takux CTPYKTVp Joctraer 1.5-2 tvic. ku. H Gonee. Ha-
3EMHOE TEONOTHYECKOE H3YMEHHE METACTPYKTYD LEHTPAIBHOTO THIA NMOKA3ZAIO,
MTO OHH OTJIHMAKOTCA KOH(OPMHBIM PACHONOKEHHEM [COJOTHUYECKHX 00BEKTOB
Pa3zIHMHOIO PAHIa H COMOMYHACHHOCTRIO. T.¢. JAKOHOMEPHOCTBH) PA3BUTHA B
npedenax Kaxaoit MeracTpykTyphl. JHaseHHE 3THX 00BCKTOB OTPOMHO WA pe-
LICHHA MHOTHX l'IpOlleCCOB — TEKTOHHUCCEHY, MATMATHUCCKHX, MCTUIIOICHHYC-
CKIMX H, BO3IMOMKHO, CBA3AHO ¢ 00ImeH spomonneii ray0HHHEIX 0f0mouex 3eMn
H nepBHYHOMN €& HEONHOPOIHOCTEIO.

B mpenenax BOCTOYHON HacTH A3HM BBLICICHO HECKONBKO KPYITHBIX Mera-
CTPYETYP LeHTpansroro tuna (MLT), mepexpeiBaronmx BCIO KOHTHHEHTATBHYIO
OKPAUHY H PHICTAKIME peruons [3onotoe, 1976, Conosbes, 1978, Kynakos,
Caxuno, 1982; Kynaxos, 1986 u op.] (puc. 21).

Hetanbueiit AHATH3 CTPOCHHA # PCONOTHYECCKOH 3BOMKOUMH PAJA TAKMX
MLIT noxazan. 4T0 OHH OXBATHIBAKT KPYMHLIC TeOGNOKH. B MPEACAAX KOTOPLIX
PasMEIIEHDl KPHCTAIIMYCCKHE MACCHBBL CEIATYATHIC KOMILCKCHL PASIHUIHOLO
BO3paCTEL A TAKKE 60J1]>HIO€ KONMHYCCTED paBHOpaHl"OBbIX KOJBUCBBEIX KOMILICK=
COB, NPESICTABIAIOWMY AOATOKHBYIIME MATMATHYCCKME LEHTPHI C PYIHBEIMH
paiionaMy (PMC - pyaHo-MarMATHUYECKHE CHCTEMBI). [©00M0KH MPeCTaBLaIoT
¢o0oH HE TONEKO CTPYKTYPHBIE TEKTOHHYSCKHE TAKCOHBL, HO # ¢ MO3HIHH [€0-
A0ro-MOPOCTPYRTYPHOTO AHANH3A UCTOCTHBIC CHCTEMBI, A4 KOTOPBIX Xapak-
TepHsl 00ILME Yeprs! pASBATHA HA PA3AHYHBIX YPOBHAX reociep. B cTpocHuu reo-
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GIOKOB. KaK MPABHIO, BBIIGNAOTCA apXelicko-MpoTeposoiickHe aapa — ¢par-
MCHTH ApeBHeH CHANMHYCCKOH KOPH — KPATOHBL OOPAMIICHHBE CKIAMIATHIMH
00paA30BAHMAMH PA3AMYHOrO BO3PacTa KOHcOMHIAumH. Jua xamooro reofnoxa
XAPAKTSPHA ONMPEne/IcHHAA TEPMAbHASL HCTOPHA, VCIOBHS PasBHTHA H IIyGHH-
Had auddepenunaund, 4yro no3eoauno JLHA. KpacHoMy Briemuts reofokH pas-
MUHOrO YpoBHA crosnma [Kpacumii, 1984): Bocrouno-Uykorckuit, OMomoH-
ckuii. Konpmciami, Oxorckuit. Ammanckmit, Amypcrui, [lentpamsro-Kuraii-
ckuif. Bocrouno-Kuraifcknii v ap. B draHeposoe oHE HeoIHOKpaTHG ObLTH MOO-
BE[KEHBI TCKTOHO-MATMATHUECKOH AKTHBH3AIHH, SHAYHTEIEHO "nepepaboTaHsr”
MAarMaTHYECKHMH MPOUECCAMH H pazoOLIEHEl Ha {0Mee METKHE KPATOHBI.

Teopmsmeckye Hecmej0BaHHA reodnokor AQpHKH ¢ fapaMH apxelcrux
MOpOA MOKA3AMH. YTO OHH HMEKT ITyOHHHEIC "KOPHH" (KHIH), KOTOpHIE OMyC-
KAKOTCH BriTyDs MAHTHH HA COTHH kunoMerpos [Goodwin, 1983; Haggerty, 1994,
H ap.]. I'nyOunusle yact GnOKOB B pasHOH CTENEHM 3aTPOHYTHI [POLECCAME
ninasnenns u BewecteeHuoi IHpdepeHurauny. Ha 0CHOBE reOXHMMYECKHX H
H30TONMHBIX HCCICOBAHME MATMATHYCCKAX TIOPO] H KCEHOMHTOB B HMX MOKHO
MPOCTIEINTE XaPAKTEP TAKAN Mpeobpa3oBaHul, IBOMOUMIO CiyOHHHEIX TPOLEC-
COB BD BpeMeHH H BEJIAA MAHTHHHBIX HCTOMHHEKOB B M3MCHCHHC COCTaBA BLI-
mIaeIgeMbx ryounnsix MarM [Wedepohl, 1995; Wedepohl, Baumann, 1999,
Hofman, 1988: m ap.].

Ha ocHoBe KoCMHMECKHYX. MOPHOMETPHYECKHX H TEOOTHYECKHX HCCIEN0-
pannii MUT erigeamorca orpoMubie (onee 2-3 xM B AHAMETPE) METacBOOb
neHTpanbioro tHoa [3omoros, 1976, Cosomrer, 1978; umo u ap., 1979;
YmurGaes w ap.. 1980; Tamm, 1981; Kynakog, 1977, 1986; ¥ ap.], oMONOKEH-
Hele G0JIee METIKHMHE CTPYETYPAMH UeHTpansHore THIA. ONHOH U3 TAKAX CTPYK-
TYP USHTPANLHOTO THNA ABAACTCA AMYPCKA4, KOTOPAA OXBATHIBAET TEPPHTOPHIO
Gacceiina Amvpa (puc. 22, 23} [Conoeser, 1978]. AHANH3 reONOTHIECKOrO
crpoenna MUT Bocroxka Asmm, 1 oco0eHHO poccHiickoli dJacTd {AMYpPCKOR,
OmomoHCKOH, OXOTCKOH H Ap.) HA ME3030HCKO-KAHHO30ACKOM ITANE TCKTOHO-
MArMATHYECKOH AKTHBU3ALHH, Haubonece MacmrabHO npomewsweiica Ha BORR
Bocrourott okpaHe A3HMH, NOKA3al, IT0 BYNKAHHIM OXBATHI BCC CTPYKTYDHI
UCHTPARABEROTQ THIA. [Ipa 3ToM B Kpaesblx yacTax MIIT on soipazumca Gopmu-
POBAHHEM JIHHEHHBIX BYIKAHHISCKHX H BYJNKAHO-IUTYTOHHYECKHX MOACOB ¢ H3-

Pruc. 20, OGnacts pacipocTpaHeHHE Me3030RCK0-KAHRO30HCKOr0 KON THHEHTRIBHOTO BYIIKA-
HE3MA H 00MACTH PaIBHTHA NNIOMOBOIO BYIKAHHIME B TeoGIokax KOHTHHEHTATRHOR YacTH Bocto-
Ka AxAH

1, 2 - reoBnoxH. 3¢ ~ Dexumoccruit, Ko ~ Komamexuit, Om - Omonorckndi, Ox - Oxor-
cKull. An ~ Anganceuii. Am ~ Amyperni, C-K - Cepepo-KnTtajickntl, An- Hause {Kpaceasii, 1976),
3 - TpaucpernonansHan cucreMa paznomor” T-J1 — TadkRy; 4 — J0HLI CkyYHBAHHA H OBNACTH TIPO-
SBNCHUA MATMATHIMA (TPAHHTOHOTO, AHAETHTOROTO H T.JL.). 5 — Pernonambuere pasnombl (4acrny-
HO cABHTOBBIE 20HLL):, G ~ TpennoraracMsie 30Hbl pavtomos; 7 — PainoMel y noAHoRed KOHTHHEH-
TANLHBLX CKICHOR, § — PHTOREIE 30HL, & — OONACTH NPOARNCEAA IUIYTOHKYECKOTO MATMATHIMA H
HY BOAPACT (TPARUTOMIOROFO), 10 — OxpaWBHO-KOHTHHEHTANLHELE ToRca, 11 — BRyTpHKOHTURER-
TaneHbie MoAca; 12 — Merachofpl B Mpedeax recdnoKor ¢ NPOABNSHHAMH IUTEOMOBONC BYIKAHHIMA
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THABA 5

Puc 21 Cixema MophocTpykTyp
Boctoxa Asam  Meractpykrypyl  UeHT-
pansHoro THna (Kynakos, 1986)

1 ruranTckBe MopdouTPYRTYpPE 1+
ro nopAaka [ - Aso-Kotemckan, I -
Amganckas IIT — Amypexaa, [V — Boctou-
Ho-Kurafickas, V - Bepuuruiickan, V1 -
Oxotckasn, VII - Anomomopckas, VIII —
Kopeitckan, IN - Manafickas, ¥ ~ Cuam-
cKag 2 MOPPOCTPIRTI PRI OMpaHHHO-
MODCRAE 3 ~ TPAHCPETHOHHBIE PAZNOMHbLE
CHCTEME, 4 — CTPYATY Pl 2-T0 ¥ 3-TO flo-
paaka {(naamerpom 300 1000 k)
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Pue, 22, Cxema pacrioNoxsHHA pagHANEHO-KOHREHTPHYSCKUX CHOTSM PARTOMOB BOXPYD
CIBHFOB H CTPYKTYP NPOCERaHHA AMYPCkoi Meractpyxrypei (no M. 3onotory, 1976)

1-5 — paznoMbl cHeTem 1 - Baiikamsckolt, 2 ~ Anganckoi, 3 -Apryno-Bypensckoii, 4 — Ch-
Ho-Kopefickoft, 5 — Berognoro duianra MoHromsckod; 6 — pasnoMpl, CKPEITES TG, PHIXIIEIM YeXN0M
{no reodrnYecKaM ZAHALIMY; T — Pa3noMbl ¢ VETAHOBJSHHBIM NaleHHeM (OeprUITPHX B CTOPOHY
HaK/OHa)

BEPKECHHEM TOPOJ H3BECTKOBO-IISIOYHOTO THNA H GA3HTOBOH TEOXHMHYECKO
cnetnduroi. Bevipn MUT B Gonsuieii CTeneHH NpoABNeH BYIKAHHIM PHETO-
FEHHOPO M APEATBHOrO TMROB ¢ BHYTPHUIUTHTHBIMK NaDAKTCPUCTUKAMH, CROHCT-
BEHHBIMH [UIFOMOBOMY BYIKAHHIMY. Bojee 4eTKO 310 OTPAXKCHO B BYIKAHHYC-
CKHX KOMILICKCAX (PHQITOBEIX 30HAX M amMNApaTax LEHTPAJILHOTG THOA — TPYO-
KAX, BYIKAHAX) HA NO2IHEM KAHHO30MCKOM 3TalNe 3BOMOLHH MATMATHIMA MeEIa-
CTPYKTYD.

EciH NHHEHHBIC MOSCA OKPAHHHO-KOHTHHEHTAJNBHOIO THNA Boctousoit
oxpauHsl Azmu (Oxotcko-Uykorckuii. Bocrouno-Cuxot3-Amunckuil, FOro-Boc-
TouHo-KuTalickuii B JIp.), 4 TAKKE BHYTPHKOHTHHEHTANLHBIS 30HB (OromiHH-
CKO-YMIICKAHCKAR, bamxanscrag u ap.) u3yueist Gonee JeTANBHO, TO O BYJIKA-
HH3MY TUTFOMOBEIX 30H BECHMA MAIIO JAHHEIX,
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Pre. 23, Cxema peunoli cemn AMypckofl MeracpykTypei (3onotos, 1976)
1 — koutyp AMypekoro Baccefing; 2 — 0cHOBHEIE CIPYKTYPH LeHTPalkHOTO THRA, pedHan
ceTn

Hambonee meransHo H3y4eHa AMYPCKas MEraCTpyKrypa, B mpenenax Ko-
TOpOH B MOCACIHME TOABI BBIICJIEHBI M OMMCAHS! UCHTPH MATMATHYECKOH ak-
THBHOCTH (TPYOKY, MOKPOBBHI, IUNAKOBBIC KOHYCH H T.1.), OTIHMAIILHEC OCO-
GeHHOCTAMH COCTAPA MOPOI, TEOAHHAMEMECKHM PEKUMOM PAIBHTHA H {OpMaME
TIPOABACHUA. TakHe NMPOABIEHHA H3IBCCTHLI M B IPYIHMX METACTPYKTYDAX UEH-
TPATBHOTO THIA AJHATCKOH OKPAHHEL

5.1. IDIFOMOBBIN BYJIKAHHM3M AMYPCKOM METACTPYKTVYPBI

AMYPCKAf METaCTPYKTYpa, BRepEbic abixenennas M.I'. 3onotoseiM [1976],
B.B. Conossessint [1978]. Gonee neramsHo omicana B padorax A.IN Kynaxora
[1978, 1982] 1 xp., 41O NOIBOAENG YECHHKTS OCOSCHHOCTYH CTPOSHHUN (puc. 22,
23). bonee paunue padoTH! O FEONOTHY B LEHTPANBLHOM YacTH AMypekoid MLIT
(Kurafickuii Maneri Xunran, bonpmo#i Xuuran, Gacc. p.CydrapH). NpoBeeH-
HBIE KHTAHCKHMH H COBETCKHMHE YYEHLIMH B KOHIE HATHIECATHIX MOA0B, TMO3BO-
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JIHAH O3HAKOMHTBCA C FEONOTHYCCKHM CTPOSHHEM PETHOHA, BBIICIMTE OCHOB-
HBIC CTPYKTYPHBIC DIEMEHTH, JATh METPOTEOXHMHYECKYIO XAPAKTSPHCTHKY Mar-
matHdeckux ofpasosanmi [Cwmupros. 1963,1976: Harubmna, 1963; Caxwmo,
1976; u ap.}. HanGonee CymecTBEHABIC AGHHBIC OBUTH MOMYYeHB! RETAHCKUMHE H
POCCHHCKHUMH TEOJ0raMHM NPH CHCTeMATHYSCKHN MCCICIOBAHMAX TEOJNOTHH H
MATMATHIMA KHTAHCKMX H POCCHHCKUX PETHOHOE 3TOM MEracTpvkTypel. B mo-
crefHue roge! onyomuKoBansl obodmamye paboTer no reonornn Ipmioped u
Janeeero Bocroka [Hazapenxo. Bawanos, 1987, Bynkamwueckue moaca ...
1984, Tuxooxeanckad okpanna..., 1991: Pomadorckmii, 1986; Xamuyk, Hpanos,
1999; Kupunnoea u ap., 1994, 1996; The Geology of China, 1986; Ma Li et al.,
1989: V1run, 1999; I'myGunnasg.... 1992; Feonorua CCCP, 1964, 1970; u xp.).
370 MO3BOJIHIIG BBIABUT TIABHBIC YCPTH! CTPOCHET B OCOOSHHOCTH MATMATH3MA
Amypcroil MUT. Konsuesoe crpoenne MIUT nomuepkuBaerca paauanpHo-
KOHUEHTPHYCCKOH CHCTEMOH PA3A0MOB BOKPYT CBOAOE H CTPYKTYDP NPOCEHAHHA
[Kymakos, 1986]. OHE ompeienfioT HPOCTPAHCTBEHHOE PAIMELNEHHS CKIaIya-
TBIX 30H M MATMATHYCCKHMX TIOACOB. SImepHAs 4acTe CTPYKTYPH TPSACTARICHA
apxeiCKO-HIGKHEMPOTEPO30HCKHMHE MACCHBAMM, HAMHTSILHO MepepaboTaHHBI-
MU 1 "pacTameHHeiME" Ha oraenbHbe Oa0kH (L3anycr, XaHKaliCKuil) Hekoroa
eaHHOTO KpaToHa. lleHTpanbHad 4acTk AMYPCKOTO METACBOAA NPEACTABICHA
OBAJOM MpocesaHHA (Bnaguua CYHIIO), B OCHOBAHHH KOTODOH OypeHHeM Noka-
3a3HQ MPHCYTCTBHE NANCO3OHCKHX TDAHHTOB H JOKeMODHIHCKHX MeramMopdmie-
ckHx nmopox [Ma et al., 1989], a B cocenmelt Bnagune CyaduH, B ¢ dyH1amenTe.
OCHapY JKEHBI KPUCTANTHYSCKE TIOPOIBE CBHTHEL MaliaHe (apxefi-nporeposoil 1)
[JTro Wkaowseone u ap., [997].

BaskHBIMH ACMEHTAMHE METACTPYKTYPEI ABJISHTCA DPOTAKCHHBIE PARIOMBI
CEBEPO-BOCTOYHOIC H CYONMHPOTHOTO HANpaBiacHHH. K ceBepo-BOCTOMHOMY Ha-
APABIEHHI) CACAYET OTHECTH CHCTeMY TaHely H ceprio Gonee MEIKHX pajno-
MOB, COMPOBMKIAIOMMX ITY cuctemy [Xu et al, 1987, ¥Yrrmn, 1999, Caxmo,
1994: u ap.]. PopMHPOBAHHE NPOTAHKEHHBIX CUCTEM PAIIOMOB THXOOKEAHCKOT0
HAMNPABACHHA N0 OKPAMHE A3HATCKOIO KOHTHHEHTA COCTARMACT OARY H3 0CO-
OeHHOCTEH Me3030iickoro 3Tana akTHBM3AUmY 3TOH yacTu sesau. Owuu pacune-
HAIOT TETCPOTeHHBIC KOHTHHCHTANBHBIE CTPYKTYPH H3 CEPHIO HPOTAKCHHBIX
OnoxoB. TeopuiieckHe HAHHKE MOOTBCPMIAINT, YTO OHM MMCEHT CAyOMHHYIO
NpHpoAy. BombmIad wacTs pasnoMOB JOCTHTACT MAHTHH M MPOHHUKACT B ACTCHO-
ciepy. Hacte pasznoMos MpeaCcTABIET CODOI JEBOCTOPOHHAS CIBHIH ¢ MICMEH-
TaMH nomepeyoro pactawenvs. K HuM ornocarcd Mnawms-HTyH, Hyu-MuH,
Kyrauckwit, 1zsmuryancenii, JaspOyvrancruii, Amianckxii. OHH pacceKaroT
HEHTPAIBHYK) YacTh AMYPCKOTLQ CBOJA, BAONL HUX MPOUCKOOHT (QOpMHpOBAHUME
rpabeHos M pu()TOB, B MPEIENAX KOTOPHIX HA MPOTDKEHHH ME30204 HAKATITHBA-
JMCh KOHTHHEHTAALHBIE OCAZKM O3EPHBIX, 03epHO-00JI0THEIX (Qaltuil, YacTH4HO

* yrneHocHsIX OCHOBHBIE YIICHOCHBIE QacceiiHB! pacnonaranTcs B rpaleHOBRIX
VETYPAX, OpHypoHeHHBIX K pHGroBod cucTeme Tamemy-Hymuun, Hnanb-
TYH H T.4, OCANKOHAKOIUICHHE COMPOBOMKAANOCE BYIKAHMMECKHMH MPOLIECCA-



146 [TIABA 5

MH, HO, KAK NPABWIO, ITO NPOXOOHMIO B (JopMe IKCIACIHBHBIX H3BCDIMKEHHIL.
IMupokracTuyeckue TONMM (HOPMHPYIOTC B faccefinax yrneHaxomneHus. Ilo-
KpoBHLE 3¢y 3HBHEIC QalHA TIPHYPGUCHE! K JOPTaM BIATHH, PEKE B BUIE JacK
NEPECEKAT YTIEHOCHBIC MIACTH (BraakHa lllvansmuans, 1lyauerya, Uzuck u
ap. [Caxuo, 1976]. [To mepudepm AMYPCROro MeracBOIA pasiIOMEBL CEBEPO-
BOCTOMHOTO MpOCTHpanus B OOMbUIMHCTBE ABUEOTCA MArMOBBIBOAALIMMH.
Baonas Hux OpMUPYIOTCA TPOTKEHHBIC BVIKAHHYECKHE Tosca. Bynaxamuge-
ckut mporud B.Xuxrawa u Tasnuryeckuii mporud. pasgencHeeie Bepxue-
ToHbXHHCKHM NMOJKATHEM, (DOPMHPOBAMHCE MO KOHTpoNeM pasnoma Jaspby-
roy (Tarons-CuryliTyun) — Ha 3anane, a pasdnoma Xafive — Ha pocroxe [HaruOn-
Ha, 1963; JIro Wraousions ¥ ap., 1997). Meodpusmecimin paboTaMu pog Mpo-
ri0oM b XHHTaHA yCTaHOBNCHa NPOTAKCHHAK 30HA MOBBIHIGHHOrO PRAHCHTA
AHOMATHY CHIB! ToecTH [JIio u ap. 1997). (prc. 12).

OYeHE BARHYIO POTb HrpacT pazmoM HMiaue-HTyH, B upesemax KoToporo
PacronaralTcA YrICHOCHBIE BNAAMHEL HA FOT0-3aMaZe. a K CCBEPO-BOCTOKY OH
KOHTPOJIMPYET PA3BHTHE TO3THEMEION0HCKHN B Kafinoloitckux ocanounbix Gac-
ceitnos Cy30uk, Canplin (Cpense-Amypekuif). K CeBepo-BOCTOKY BIOIL 3T0-
YO PA3NIOMA, A TAKKS €r0 CEBEPRONO MPOAOJuKeHHA — KyKaHCKOro pasmoma, pac-
nonaraorca bupodansckuii rpaden, Kyp-Ypumitckuit u 1.0, OH oraenser ce-
P NOTHATHH —~ Dym3une, Yiasaypa-Uypkuackoe u 1.4, [Kupumnosa u map..
1996; Caxxo. 1976. 1994. w ap.). B uentpaneHoi wactu pasnom Unane-Hryn
ABMACTCA OTPaHMYCHIEM BNAAHHB CYHIAO ¢ BOCTOKA (puc. 24, 25).

Bonee memkue paznomst THXOOKEAHCKOTO HANPABNCHHA DAa3BHTH KAK B
LEHTPANBHOMA YACTH METACBOAA, Tak H 10 €10 nepudiephu. ECaH Ha Me3030#CKOM
JTane BIOTE PasioMOB (JOPMHPOBATHCE YINICHOCHBIE rpabeHs! ¢ mamoil poneit
BYNKAHIMCCKHX MOPOX. TIABHEHIM 00pa3oM, NHPOKNACTHYECKMX, TO HAa KaliHo-
30HCKOM 3TAMNE — 3TC MOKPOBB 623AMBTOHIOB, 3aHHMAIOIMHE PU(ITOBBIC JOTHHSI;
a B IUIHOLGHE H [(JIOLCHE BYJKAHH3M MPOABHNICA KAK B PH{PTAX, TAK H 110 CPH-
(epim BnanHER CYRALG.

Buemmne koutypst AMypekoit MLUT npunimarores secesa yenoBuo [Co-
nosbeB, 1978; Kynaxos, 1986; u ap.]. BocToOUHMM OTpaHHUCHHEM CBOAA ABIACT-
€A Cepud JYTOBLIX PA3NIOMOB, NMPOXOMMINHX N[O HETh(y H MONBOIHOH YacTH
KOHTHHEHTABHOrC CKIoHa (Kynmawos, 1986). Jyropeie pasnoMsl, OTHOCHMBIE K
(GopMHPOBAHMIG AMYPCKOTO METaceoda. obDHapykens! Ha mobepexse Cuxor3-
Anuna u o-a Caxanuna [[eonorma CCCP. 1964, 1970; Kynuauy v ap., 1974
ImyOunnoe.... 1976; u ap ). FOro-BoCTOYHBIM OFpaHHMEHHEM CHVKHT CCpHA
cybumpoTasx paznoMos Humlane-AnHsiwansckolt cucremer [Caxno, 1994] uwim
ee ananor — Kpaepoif pasnos Cesepo-Kuraiickoit mmatet [0 u ap., 1997).

CeBepo-BOCTOMHEIN BHEHIHMIT KOHTYD AMYDPCKOTO MEracBONA Cpelactes
HOxno-TykypHHIpCKo#t CHCTeMOlt pasmoMOB CYOGIIHPOTHOrO HAMpABNEHHA, 4
Take Mownrono-Oxorcko-Craroeoif u ['mmolicko-Ma#ickol cHCTEMOMH, KOTO-
peie mpueaaexar Annauckoit MIUT [Conosees, 1978; Kynakos, 1986; u ap..
ConpsokeHHe ABYX METACTPYKTYP OTPaKACTCA PasBHTHEM CHCTEMBI AYTOBHIX
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PA3NONOB, BIObL KOTOPBIX 3aNMKEHB! rpadeHsl M Bhagumel, o0pasyromme Y-
Ck0-3eiicky0 pHTOBYH 30HY, MPOTLKCHHOCTEIY Gomee 600 kM. B 30oHe p3an-
moneficTeua Anganckolt 1 Amyperodl MILT ne ayroBriM rayOHHHEIM pasnoMaM
TMPOTHBONO.IKHBIX HANPABACHUH (MOCKONBKY OHH HAKIOHEHB! K UCHTPY KaX-
J0iT) OTMEUAKOTCA NOPH3OHTANBHEIC H BEPTHEAILHBIE DNOKOBBIC MEPEMEINCHHA H
HAABHIH (30HA ToruHckux oo ¥ ap.) [[oxzesuy, 1971).

3amajHas IPAHKLA OXBATHIBACT CIPYKTVPH APIYHCKOTO TOMHATHA H 010
CCPHH TyTOBBIX PazIOMOB OHA couieHseTcs ¢ Burhmo-Baitkansckoit atepHo-
caeuropoii obnactero [ConoBees, 1976, Kyaakos, 1986], ans koropoil, Kak u
o1 AMypekoit MLT, cBoficTBEHHA HEOIHOKPATHAN TEKTOHO-MArMATHUCCKAA
AKTHBHALHA B (JaHEPO30C, HHTSHCHBHEIC BOCXOAAINNE JBIKSHHA MO nepude-
PHMH H Pa3BHTHE BHYTPHIUIMTHOTO MarMatHiMa leHTpanehoit Asunt [Spomimox.
Kosanmenxo, 199), 1995).

Cnegyer mog4epkHyTh, UTO €CHH BO BHYTPEHHEM KOHTYpE AMYpPCKOH Me-
FACTPYKIYPBL, KOTOpBIH OXBaTEIBACT AKTHBHIHDOBARHEIC OA0KH UCHTPAIBHGH
yacTi ¢ GopMuposanueM pRETOTERHBX FPabeHOB, TO No ¢ nepUdepu, BAOIS
BHCIIHErO0 KOHTYDA. FAC DA3BHTEL CKIATYATHIE KOMIUICKCHl M e MPOHMCNOIMT
COWJICHEHHE C PA3HOPOJHEIMH H Pa3HOBO3PACTHEIMH CTPYVETYPAMH, AKTHBHOCTH
TERTOHHYECKHX NPOLECCOB Hanbo1ee Bricokad. Me3o10lckii MArMATH3M 306Ch
MposBJICH HauGoaee MoK, C 3amana, ceBepa H BOCTOKA BAOAL BHELUHEFO KOH-
TYpa, HO B Npeiesax ero BHYTPSHHHX IPAHHL, OBUTH C(POPMHPOBAHB! RHHEHHO-
JYTOBSIE KOHTHHEHTAIBHEIE BY/IKAHKYECKHE Nosca: Bomplue-XHHrauCckuii — Ha
sanage, OromeHHCRO-YMICKaHCKHEE — HA cepepe, 3amanuo- H BocrouHo-CH-
XOT3-AJTHHCKLH — HA BOCTOKS, MHMAaHE-AHBIIAHECKRI — Ha 1ore. Tiocnenuuii B
Gonplueii CTENCHA MY TOHHYCCKHL

JanHsE 0 PYOHHHOM CTPOSHHH OCHOBAHDBL HA HEMHOTOYHCIICHHBIX HCTE-
JOBAHHAX {10 poccmiickoH vacTh Jambwero BocToka, rnaeHeiM 0OpasoM, mo
[TpunopckoMy perHOHy, a Tarke KkHOM yacThH Xadaposckoro kpas. B mocnea-
HHE TOJbl MOABHIHCE PO3YABTATHL HCCICAOBAHMET KUTAHCKMX Feo(H3HKOB 0O
TpaHcekTy Manbswiypa — Cylidganxs [Jo u ap., 1997]. 310 naeT BOIMOKHOCTE
JaTh XAPAKTEPHCTHKY OCOOCHHOCTAM IYOUHHOTO CTPOCHHA AMYPCKOM MEracT-
DYKTYPEI, €¢ UeHTpambHoH 4acTH (BnazuHa CYHIA0) W YaCTH4YHO neprdephin
(puc. 24, 25).

Tlox meHTpaneHOM 4acThHY AMYPCKOH MEraCTPYKTYpe paclofiaraercs or-
poMHeni MaHTmiisst amanup Bocrounoit Asun {Ma et al.. 1989]. MomHocTs
KOPEI COCTABIET 0010 30 KM (puc. 26), a Bo enaaune CyHIM0 OH2 COKPAINACT-
cx Ao =3 kM. [lonuarue moeepxHocTr Moxo oTMeHdercs B pryroBeIx TPOrax
BAAHHE! CYHI0, BIOME Pa3NOMOB, KOTOPHIE ONPEACIANH HA BCEM MPOTOHKEHHH
ME30301 H B KaitHo3oe paseutHe rpaberos u padroehix gonmmu, Hanbonee noxa-
3ATEABHLIM B YTOM OTHOLUCHMH ABmAerca pazmoM Hhanb-HryH, orpaHmuuBaro-
it ¢ BocTOkA EnAmuHy CYHIIA0, 4 CEBEPHEE BIOMb HEr0 3aJI0MWEHBl HAMOOMEE
rayGoxye npHpasnoMuete Gaccelust Mimaycol-MUTyH, a wxexmee yme HA Kpalo
AMYPCKOIf MEracTpyKTYpPH BIOML painoMa Taubay pacnonaraerca faccei JTrox3
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Puc. 24, Cxema eayGunHoro c1poeHnd Gacceiiua Cyamo (Ma et.al  1989).

I - rpansua Sacceiina; 2 — u3omaxuTul nosepxnoctn Moxo (B kM ), 3 — Tpori {pndrsi) 8 oc-
HoBAHHH Oacceitna; 4 — ocropubie paznomp): | ~ Honbsenckuil, 2 — Fmane-Hryn, 3 - Solino, 4 -
Cyup-Y-Hlyaurco, 5 - HumyHe-Hmaneckui (kpaceoil pannom Cerepo-Kartatickodt nmm), 5 -
BYNK2HOISHHBIe 0GpasoBRRHA Me30104, 6 — MosAHeKafyolofickHe (Mo3He MHORCH-MMONCH) H
NeHCTOLEH — COBPEMENNTBIE TOKPOBE! §a3abTOR H BY/IKAHR

¢ He(DTCHTa’0HOCHBIMH OCAIKAMH M BYJAKAHOTEHHBIMK QopmanmaMu o0meH
MOLHOCTBIO Dojiee 4 kM, B KOTOpOM $a3anbTs! (TIOKPOBbI} COCTABILIOT OKOIO
nonoeHHEL paspesa [Chen et al.. 1999). Ras takux OacceliHOB XapakTepHa MH-
HHMATBHAA MOLHOCTS KOPBI, IOIbEM NMOBEPXHOCTH MOX0O H BHICOKMH Temwnonoit
NOTOK (PHE. 26).

Cepephee pacnonaraercs AMypo-3eickaid OacCeifs, e BRUICIUOTCA IATH
PH(TOreHHRIX BHAJMHE CEBEPO-BOCTOMHOTD MPOCTHPAHUY, PalieNCHHBIX MOAHA-
THAMH, PACCEYEHHLIX PA3MOMAMH CCBEPO-BOCTOMHOIC H CCBEPO-3ANAZHOIG Ha-
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UPABNCHUH, YTO CO3JaeT GIOKOBYH) CTPYKTY-
py. NOMMEPKHYTYH JHQEPCHUHPOBAHHBIM
MATHHTHBEIM [OJACM M PETHOHANLHLIMH MaK-
CHMYMAMH CHIBl TOKECTH, YMEHbHIEHHEM
MOIHOCTH KopB! 10 30-34 kM, 4to co3AacT
KApTHHY, OMH3KYI0 K FeOH3HYECKOMY NOJH0
mpoBHHUMH BaccefiHor # xpefToe 3amana
[Munaroeckuii. 1976: Llectrop 1 1p . 1984],
Tawke kak 1 1 Gacceitnos Jiroxs n Cyrso
A1 HHX XapaKTepeH MOBHHLUCHHBIH TEMIEpa-
Typueli  rpagueHT  [Manenmes, JIneuHA,
1994},

3amagnan ¥ BOCTOMHAR nepudepus mMe-
ractpykrvpht (B.Xumran o CHXOTI-AJHHB,
COOTBETCTBEHHO) CO CRAATMATHIM oOpamie-
HHEM XapAKTCPHIYIOTCA BOIPACTAHHEM AfOLI-
HOCTH kOpH A0 40 kM. Brome socTOuHOH
TPAHHREL, TA¢ pPACIONATAETCE OKPAMHHO-
KOHTHHCHTAMBHBNHL NOAC, OTMSHACTCA YOTYH
MOIMHOCTH KOpPBI, €€ COKPALICHHE, NOABEM
MAHTHH W YBCNHYCHHE B OCHOBAMNM [OACA
"GaszansToBOrO™ CHOA. BoOCTOMNAZ rpaHxua,
NPOXOIAIAA BAOJNL MATEPHKOBOIO CKIOHA
obpezana BeperossIM pasgomon (puc. 12).

3ananuad nepHiepHs MEFACTPYETYDH
reofusuveckd M3yucHa crnabe. BymraHwue-
ckuil osac boneinoro XHHraHa pacnojaracr-
¢ Ha JPEBHAX IOPOAAX APTYHCKOTO BBICTY-
R4, @ B €TI0 OCHOBAHHH (DHKCHPYETCA 30HA
TIOBBIIUEHHOTO TPATHSHTA AHOMATRHOH CHITHI
TKECTH (TPAOHEHTHAA 30HA) CEBEPO-BOCTOM-
oro npocrupanud [Jiro H ap., 1997]. unrep-
NPETHPOBATE NPOHCXOXKICHHE KOTOPOMH 3a-
TPYOHHTCABHO.

CeBepHad W HKHAS TPAHMHR AMYPCKROH
MELACTPYKTYPBI, KaK OTMEYAIOCh BHINE, Cpe-
3aHBl CYOIUHDOTHBIMH Pa3fOMaMu, BIDIS
KOTOPBIX TAKKE COKPAISHA MOLUFHOCTH 3EM-
HOW KOPHl H DACTIONAraKTCA CYOIUHPOTHBIE
ME3030JiCKHE BNAOMHEL, YACTHYHO YINEHOC-
Hble (Bmagmns! TYHTAHBHH, Baniwd 1 1p Ha
iore). a Ha CERepe PAMEINACTCA YMICKAHO-
OroLKMHCKHI BYTKARMYCCRMIH [OAC, 32/I0MKe-
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Pre. 25, CxemaTrdeckix paspe
uepes Gaccein Cynnao (Ma e al,
1989}, prnommeRHoro MoaTHeMen030H-
CKHMH KOHTHHEHTAMLHLIME OCaIXaMH
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Pre. 26 Cxema HHTEPNpHTALUHH JRTOCHRpE BNa-
AHHL CYHIO 00 Pe3yIbTATAM [UIOTHOCTHOTO MOJENHpO-
24, A BAHHA 4 — KOHCOAMTHPOBAHHAA 3eMHAA Kopa Tpexcrmol-
y Haf, § — onHocnoliHan: | — pasnomsl (uHdpel B KpY&KaY —
= { HHZEKCH pazioMor: 5 — Hanwkn-Hoewemas, 6 - Boitane-
N L Haauts, 7 - Tcaoayd, §a — Yanayus, 9 ~ Hmane-Hryn); 2 -
s \‘a" o M e | OMADEDOTIONOGHAA STPYRTYPA, BLLASACHHLIA NG PelyVsBTa-
al ’x"ﬂ}( TaM NNOTHOSTHOrC ModeaHpoeanna (Ma et al, 1989; [Tog-
’ ’_,‘ ropaeit, 1999; u op.} {
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HHE KOTOPOTo 00YCROBIEHO cepuel CyOIIMPOTHBIN PA3NOMOB, BO3MOMHO, CBA-
3aHHBIX C HAJIOKCHHEM HA OKPAMHY AMYPCKOH METACTPYKTIVPHL ANNAHCKOM
(puc. 206,21). Baoms 3TOro xpas MeTKo {IPOCHEKHBACTCA CepHA CYOLIMPOTHBIX
MarHHTHbIX aHoMasmii [Conopbes, 1978]. Bo3MokHO, 30HA COMPAKCHUA ABYX
PHIAHTCKHYX MEFaCTPYKTY]P H OMPeAesIMaA XapaKTep TAKHX MPAHULL,
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Baont neputhepHHHEIX TPAHKE, METACTPYKTYPHI C YUACTKAMI NOBBIICHHOH
MOIIHOCTH KOPB, KOTOPBIE MACTO MMRHOT JHHEHHOE PAaCTIONIOKEHHE H KOHGDOPA-
HHI B nenoM npoctupanmo MITE, oTMeyarorcs 30HBI PajyIUIOTHEHHA, YXOAAME
8 MauTiE0 HA royOudy 80-100 rm {JTummesckui, 1980; Bpancruii, 1983; [oy-
OGuHHAA..., 1992; B Op.] M. KAK OPABHIO, ABUTOIHCCA TPAHHTOHIHBIMH CHCTE-
MAaMH, ¢ KOTOPHIMH CBAAHEI PYNHBIC MECTOPOMACHHA H PYIONPOABICHHA (pyd-
Ho-MarMatThHuecke cucvems! — PMC, mo I'M. Baacory. 1979; u ap.). bonee
JETAILHAA HX XAPAKTEPHCTHKA, O0COOCHKOCTH 3BOOLMH, H METPOreOXHMHUC-
CKHE MOJeNH OV IYT PACCMOTPEHEL HEKE B PA3aelie O PYAHEIX QOpMALpX.

Haubonee coa®EBIM H 0MEHD BAXKHEIM BOTIPOCOM ABJSETCA KOPPCIATHA
BYJKAHHYECKHX H BVIAKRHO-IIVTOHHYCCKHX KOMILICKCOB Amypckoit MIIT,
YHTEIBAA PEOKME HAXOAKH B BYNKAHOTCHHEIX TOMIIAX OTMCHATKOB PACTERUH H
OFPAHHYCHHOS KOMMMECTEO A0COMOTHLIX AATHPOBOK, BOIPOC KOPPETLTIMH HMEET
ycnoBHeIi Xapaktep. Ho mocreanne paGoTh! o 0CATOYMHO-BYTIKAHOTCHHBIM 06-
PA3OBaHMAM TMO3BOJLIOT PELUATy BOMPOCHL KOPPELALHE BYAKAHHYCCKHX KOM-
IVIEKCOR HEHTpaleubx ¥ nepudiepuiinex palionos Amvpekoi MUT, a tawke
BOIPOCH TEONMHAMIMECKUX pPEAMMOB HX (opuuposannt [Jlw u aop., 1997, Ke-
pwinosa H ap.. 1996; Maetal.. 1989 u ap.].

Hanbomee CyMECTBEHHBIMH JAHHBIMH ABIAIOTCA PEIYIBTATE OVpEHHA B
He(TerazonocHol poaauue CYHIL0. £Oe MOMYUEHAa XOpOIUas CTPATHHKALHS
MEIOBHIX R KAHHO3Z0HCKHX OCAAKOB, A TAKKE JAHHBIC MO BOaduue CaHBIGAH H
Cya0uu (puc, 25).

Bo snagmne Cynmao o6mag MOIHOCTE OCAIKOE ORpedeactca Gonee yeM
6 km. [MamumocTpaturpadHyecKue, MATHHTOMETPHYECKHE H PATHOMETPHUECKHE
JAHHEIC TMOKAZAIH, YTO ME3030HCKHR KOMIUICKC OCAAKOB HAMMHACTCA MO3IHCH
10POi ¥ NPOAMIDKASTCA B ME3030¢ BIUIOTE OO0 MANCOTEH ¢ HEOONBIMHMH DEPE-
peiBaMH. CNSAVET OTMETHTH, UTO B COCTABE Me3030{iCKHX OCATKOB NMPHCYTCTBY-
10T TY(hHI CPEIHETO M KHCJIOFO COCTABA, ¥TO MO3BOLACT HX KOPPETHPOBATS C CO-
CEAHHUMH TepprTOpHAME MLT.

ABTOpaMH CTpATHTpadHYECKUX Koppemausit BEITAIOTCA WECTh TEKTOHO-
crparurpaduyeckux koMmiekcos (TCK). Tepepe ABa OXBATHIBAIOT [0 BPEMEHH
or no3auel nepMu 10 cpeanell 0pbl BIIOYHTSIBHO, PA3BHTEIL, TTIABHBIM 00pa-
30M, 0 BOCTOMRON mepadepust merackosa s HNpmvopse, Ot mo32HCH 10pHL 30
MHONEeHA-4eTBepTHYHOrO speMenn TCK (QOpMEPOBANHCE KAK B UCHTPANBHOM
YacTH. Tak H no nepHdepun Anmyperoit MUT. Cocrap # reogHHAMHMECKR pe-
AUM (POPMHPOBAHUA ITHX KOMMIIEKCOB IIHPOKO OCBALICHH! B HAayYHHIX myOnn-
KAUHAX, MTO JaeT BOIMOMKHOCTD CAENATh KPATKHE BbIBOIE, TMIABHBIE U3 HAX:

a) O3 HEIOPCKHI-TOTEPHBCKHI MepiHoA (POPMHPYET BYTKAHNHECKHH 00AC
Boaptuore XHHraHa, 3anofRACT CCPHI0 pU(TOTCHHBIX BRAAZHH. B TOM MHCIC
CyHnao, AMypo-3elckyto. yrieHocHse Oaccelinm Lzucu 1 MynuH. a Ha ore —
CyGUIHPOTHEIC PHPAINOMEDIE BraanHk: Banunn, Tynraneus u 3p. BocTounee,
HA KOHTHHCHTANBHOH OKpPAHHE HAKATUIHBANMCE KPEMHUCTO-TIMHHCTHIE dopMa-
I{HH, TYPOHMIHTBL, B PHYTOBKIX TPOrax — BYJAKAHOTEHHEIC 00pa3osanud Ga3anst-
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WEeNOYHO-0a3aNbTOBOTO H MEfIMEUHT-NHKPHTOBOTO cocTaea. Ha Bonbmom XuH-
raHe 3TOMY KOMIUIEKCY COOTBETCTBYIOT (POPMALMA M CBUTHI TAHYVAAHLIOY H L3M-
cadon: B0 eragune Cvanso — dopMmanus J3HM0VKY. B AMypo-3¢icKkoil — CBHTH
HTHKYTCKAA ¥ GOAPKOBCKAA, BO BOATHHAX Mymus u [I3ucH — CBHUTEI MyTHH, JH-
A0, USHCH, B HOJKHBIX YINIEHOCHEIX BNATHHAX BaHIuH u Op. — CBHTA TYHTAHBH;
B BukuHCKOM nporufe — KYJITYXHHCKAA CBHTA, H T.1,

6) HIDKHEMETOBOMH (MIOCTETOTEPHBCKI }-BEPXHEMETOBOH NEPHOT 3AMOTHA-
eT BePNHION 4acTh nporuda B.Xuurana (Qopsawmm [Hanky i u Hankaxs). so
BraguHe CyHIL0 — MOIHAS CepHA He(TerasoHoCHeIx nopoa ((opmanu Lro-
ausToy, Unnswanxkoy, Honpudss o T.3.; Bo snaguuax Mymus, Lsucu (B rpaGe-
Hax pasnoma Mmmue-HUryH) — dopmanms Bomxs, Tydsl ¥ MaBEI aHAEIHTOB
(137.5 mmm net), Hyuranus — T¥(ui kHCHOre coctasa (118 mum ger), Mynng;
JyHBIIAHE — BYIIKAHOTCHHEIE OPEKUMH CPEAHETO COCTABA, XOYIIHroy, Xakinan -
TY(IOTEHHBIE DECYAHHKH H TY{(bI, BO3PACT — KOHBAK, UHINIHX3 — PAHHHH MaacT-
puxt W dopManua STHEBO. (QOPMAINHE AHACIMTOB W JANMTOB (BEPXHHH MAACT-
puxt 7). Benvarwr paspes suoueHOBEIE H NO3AHEMHOICHOBBIE (a3anbTh. o0pa-
IVIOIIHE KAK CAMOCTOATENBLHBIE NOKPOBEI, TAK H NMPOCTOH CPEAH VTASHOCHBIX
OTHOKEHHIL (Popmauist OVI3HHD).

Bo Bmaayse cepepHOl YacTH padiona Mmans-HTvH. B peacnax pasnoMoBs
Tacraxcroro-KyxaHckoro H3BECTHM TOAWIH aHAe3nToB (BombUIe-TYPKHHCKAT
TOJILA), PHOMHTOB (IYKAMOKTOHCKAA} ANTCKOTo Bo3pacta. Cpemn OHpckod yr-
TeHOCHOMH ToIM {No3aHuE Ans0-paHHHIt CEHOMAH) H3IBECTHBL TY(IBI CPSJTHETO H
KHCJIOTO COCTAEA.

Bo Bmazumax Awmypo-3efickoro OacceifHa BYNKAHHTBI M3BESCTHBI CPEIHE
BepXHEH YacTH NOAPROBCKON CBUTH (HibKHEH an60) W KUCTLIC AABB UArATHCKOHR
CBHTHI (MAACTPUXT-ZaHuit). 30eCk e HIBECTHH MOKpOBEI 023A:1BTOB, KOTOPHIS
YCIIOBHO OTHOCATCA K MHOLCHY.

Bocrounee, B pudrossix GaccefiHax, B0 pasnoma JIyHMHH H €ro BOC-
TOYHOTO MPOJCIKEHHA — PA3IOMA AT4AHCKOTO (AMAHCKHI MPOTHE), HIBECTHBI
KOMILIEKCH OPOA OT NOIIHEH HPEL A0 MIO3IHETO MENA, CPEAH KOTOPBIX B MO3A-
HEHOPCKHX-DAHHEMETIOBBIX KOMITIEKCAX PacHpoCcTpaHeHs! 3(()y3HBRI OCHOBHOTO
COCTABA (MHKPHTHI, MEHMEUMTHL, TONeuToBLle 0A3ansThl), B MEMOBLIX (anbd) -
6a3ANBTH H RTHUMOPHTB! KHCHOTO COCTABA, 2 B KAHHOIOHCKHX — IMETOUHBIC Da-
3A0BTHI, TONEHTOBLIC HA2ANDTEHI, TPAXHTH H T.4,

Eme socTounee, B mpedesax BocToMHO-CHXOT3-ANMHCKOrO BYJIKAHHME-
CKOTO MOACA, B €T0 (JYHIAMEHTE H3BCCTHEI MOPOIbi KEMCROH TOIH H e aHAN0-
OB, MPEICTABACHHEIE OT $a3aNbTOR H TPaxHOa3aneTOB A0 AHAE3HTOR H PHOMH-
TOB {TYKKMHCKAA B Ip.).

Cesepree, cpeny 0CagOUHBIX KOMILIEKCOB Hipkiero AMypa, pacnpocrpa-
HeHb! 3(Qpy3HBEL OCHOBHOTO, CPEIHETo H KHCHOTO COCTABA, AHAJOTH BYJNKAHO-
TEHHBIX o0pasoBammii Gacceiina pex Camapra-Kema.
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Tlo wosxHOM okpaHHe AMYPCKROINO MEracBojJa B MPHPASIOMHBIX BIIATHHAX H
rpabeuax pazromucii Hamans-IHeMAHLCKOH CHCTEMBI CPEON YIICHOCHEIX OT-
JOCHHI Pa3BHTH 0a3a0bT-aHICSHTO-0a3AMBTOBHE H PHOIUT-TAHHTOBRC JaBbI
H TV(Bl. OTHOCHMEIS K PRHHEMY MEITY.

AHATM3HPYA OCHOBHEIC JAHHBIC IO XAPaKTEPy PacTPCACICHNS BY/IKAHHUC-
ckux obpazosanuit AMypcroi MIIT, crexyer momT4EpKHYTh. YTO BYJIKAHHIM B
ME3030HCKO-KANHOIOHCKHH HTAN ARTHBH3ALHE AMYPCKOTO MEFACcBONA TPOXB-
JANCH HEOJTHOKPATHO, HA HMPOTAKEHHH BCETO ME20308 B KafHO304, HO €rQ HH-
TEHCHBHOCTE OBINA HeoduHakoroH. Hanbomee HETCHCHBHO BYIKAMH3M NPOTEKAN
N0 nepH(PepPHA METACTPVKTYPSLL rae ObITH C(HOPMHMPOBAHE! BYNKARHUCCKHE HOg-
€a ¢ OrpOMHOH MOIHOCTBIO BYIKAHOICHHBIX MOPOI H OIPAHAMCHHBIMH MOLIHO-
CTAMH OCATOHYHEIN 00pazoBaHHH. B CTPYKRTVPHOM TWIAHE BVIKRHOTEHHHIC oOpa-
30BaHIA (OPMAPOBATHCE B MDUPAITOMHBIX W HPEJACIBAIOBLIY MPOTHOAX H rpa-
GeHax. yHAAMEHTOM KOTOpBIN OBLAM MOpoAM ckhazdaToro obpamieHua. Ilo
BHCINHEMY OOPAMACKMIO Meracsoia QUKCHPYIOTCA 30HBL PA3YILIOTHCHHA, YXO0-
IAIHE B BEPYHION MAHTHH). K 30HAM pAsyMNOTHCHHA NMPHYPOUEHBI Mofca U
MACCHBBI IPAHHTGHIOB H CBAZAHHLIE ¢ HHMH pyano-MarMatmueckne (PMC) cue-
TeMBL, B OPEACHAX KOTOPHIX (POPMHPOBIIRCEL PasHOMPOHPHABHBIC MECTOPOKIE-
HHA, MaCTh H? HHX MOWET OBITh OTHECEHA K GONBICOOBEMHBM MECTOPORKICHH-
au (bamkaneckaa, Komcomonsckas u ap. PMC).

B HeHTpameHbIN YACTAX AMYPCKOr0 METACBONA BYJNKAHHIM NPOABHICA
SHAMHTENEHO cMabee MO GopTaM PHYTORBIX BMATHH, HO K nepHdepud, ¢ opo-
cTHpaHHi0 pEOTOBLIN NPorHOOB, HHTCHCHBHOCTE BoO3pactaer (Bepxae-Cenem-
JUKHHCKAA 30HA. CeNMMTKAHCKIME MOAC H T.T.).

B nozaxneM Me3030e H KaliHO30¢ HA QUAHIAX MEracBOAA BYJNKAHH3M OBLN
Goliee aKTURCH, YMeM B SIEPHOU YACTH. 31¢Ch OH ORI COCPeRoToUeH B pudrax,
rZe MpeJCTaB/cH, IIaBHBM 00pasoM, Gazansr-meno4Ho-623anbToBOl cepreil.
Ha {mmanrax meraceoma, 8 Bocrouynom CHxoT3-Anide, Ha rore BAoNb MHmane-
SAupmAHBCKOH PA3IOMHON 0HET GOPMHPOBANUCE DONEe MOIDHBIE TIOKPOBK, B
KOTOPLIX npeodaajand TONCHTORBIS CEPHM. HO H3IBECTHBI H ITPOMEMYTOYHEIS
cepun mopod. Hameuaerca obimad TeHAeHUHA 0MOTIOKEHHS Ga3albTOBOIO BYI-
KARH3IMA K UCHTPY MEracBOAd: HETBEPTHUHBIN H JPEBHEYCTBEDTHYHBIN BYIKA-
HH3M, €T0 HeHTPH patmewanuce Mo nepudepnn eoaguHer Cydiso, HanGonee
MOIOIBIE HIBEPKEHWA C BOZPACTOM 01 (0.5 MIIH JET A0 COBPEMEHHBIX H2BECTHEI
B cepepHoil 4aCTH Buamuusl CyWIA0 (BYNKAHHYECKHE TIPYONH Y IAIdH4H-
Spremane, Kanoy). CocTap 623anbTOMA0E BMECTE C OMONOKCHHEM H3BE[KEHHH
npHodperaet Bce G0Nee KAMHERYIO Crieu(UKY, BIUIOTH 40 HIBESKCHUA BHICOKO-
KATHEBLIX (JOHONHTOR M TPAaxWTOB M3Bepkenna 1719-1721 rr. (eymkan Xoit-
AVHILAHE W3 TPVHIGL Y ARMSTHYH)

Hlnpoxuii auana3or DpoABNeHHI BYIKAHA3MA BO BPEeMEHM, paszHooOpas-
HBIX CTPYKTYPHEIX QOPM H F€OIHHAMIMECKHX PEKMMOB €10 HMPOABICHHA OMpe-
JENseT ¥ XApaKTep NETPOreOXHMIUESCKHN THIIOB H CEPHH BYIKAHRIECKHUX NOPOA
Anmypckoii MeracTpyKTypel Kak yiKe OTMEHANoCk paHee. Cpean Gambiliory pas-



154 TTIABA 5

Ho0OpasuAs METPOTCOXHMMYECKHN THIIDE BBUICHAETCS W3BECTKOBO-UICHGMHAA
Cepud, KOTOPAA ABNACTCA MPeoOnamaromeil KAk BHYTPH, TAK ¥ BO BHCILHCH uac-
TAX METACTPYKTYPBL HA 3Tane ME3030HCKOre BYJIKAHHIMA. B MeHbieH CTENCHH
30eCh NPOABICHEL TOJCHTOBBIE H MeNoYHEIE cepui. Ho comoctaBineHHe THX
CEpHl U3 Pa3MIYHbIN PETHOHOB MCTACTPYKTYPH REIABIAST QUPCAENSHHYIO 3aK0-
HOMEPHOCTD. TIPH 00LIEM FOMMHHPOBAHNH NOPO.I H3BECTKOBO-IIEIOUHOH CEPHH.
BO3PACTaeT A0NA WCHOYHBIX KOMILIGKCOB BO BHYTPCHHEM KOHTYDS MEracrpyr-
TYpB. XAPAKTEPHA H APYTad TCHICHLUHA — YBEIHUYCHHE MIEAOMHOCTH (KAIHEBO-
CTH, NPEKIE BCETO) C OMOMOMEHNEM BYIKARMUESCKMX nposBcHH. Panee Owul0
OTMEUCHO, YTO BYJIKAHHYCCKHE TMOPOABI KOHTHHCHTANBHEIX CTPYKTY{ MO CpaB-
HEHHEQ C OKPAHHHBIMH (OKPaHHHO-KOHTHHEHTANLHBIMH NOSCAMH) OTHHYAKTCA
[0 COOESPYKAHHKY KOTEPEHTHBIX H HEKOTCPEHTHBIN MHKPOINICMEHTOB B CpegHe-
OCHOBHBIX 4NieHax cepRil: Boicokue xoHueHTpauna Cr u Ni, Nb, La, Sr, Ba, so
HH3KkHe Rb, moBBINNCHHEIE CONCPKAHNE KAMHA, HATPHA K maruua [Caxno, 1976,
1994; Monceenko, Caxuo, 1982; Byaxaunueckne mogca..., 1984, uw ap.).

AHANN3 XapaxTepa pacnpeicIcHRd PeIkO3EMENILHEIX ICMEHTOB B AHIE3H-
TAX TAKHX KOMIICKCOB MO3BONACT BBLAGAMTL HX B OCOOYVIO I'PYNNMY. TaK HA3bl-
BAeMbIX BHICOKOMATHE3HATHHBIN AHJIEIHTOB. OHIKHX IO HETPOTEOXHMIMECKHM
OpH3IHAKAM K BYNKAHHTAM ODCTAHOBOK COCHBHTOBMIX PajnoMoB Kanmophuii-
CKOrO THNA, FPH KOTOPEIX BOSHHKAXOT MAHTHITHEBI okHA (slabe-window) [Xau-
uyyk. MBanoB. 1999] unu rivOOKHe IWMENEBUNHEIE COCABMIOBBIE PAa3foMBl, KOTO-
pPhI¢ BOZHHXAIOT NPR JBWKCHHH JHTOCQEPHBIN TUTHT HAH OTACNBHBIX ONOKOB
OTHOCHTEIBHO ApYr apyra | ¥1run, 1980; Caxuo, 1991; Tapponnier ¢t al., 1986;
K 2p.]. 3tH nopoas! ObinH OOHAPYKCHE BO MHOIMX pHTOBHIX facceiinax Bo
BHYTPCHHEM KOHTYpPE AMYPCKOH MeraCTpyeTypsl. ['opasnoo pewxe oMM BCTpEYa-
IOTCA B TEPHPEPUIHBIX YACTAX MEracTPYKTYPHI, B OKPAHHHO-KOHTHHEHTATEHOM
BocTouno-CHXOT3-ATHHCKOM FO0ACE, TMABHbLIM 00pazoM, B pH{ITOTEHHLI BIA-
JMHAX B0 Pa3NOMOB.

Oco00¢ MECTO B BYAKAHHIME 3TOTO PETHOHA 3AHHMAFOT IUENOUHLIC QCHOB-
HBIE H YAKTPAOCHOBHBIC MOPOAbL. Cpeny HHX BBHIICIAIOTCA KUMOCPIHTOBIS ani-
MA3OHOCHBIE TPYOKRHM HAa XAQHKAMCKOM MACCHBE, NPEANOMGKHTEEHO MEPMCKOTO
BO3PACTA; MMKPHTOBBIC OA3ATETHl H MEHMEUNTHl PH(TOTCHHBIX TPOTOB NO OK-
panne Xanxaiickoro maccusa ():-K)); mammponToBbie TpyOKH BypenHckoro Mac-
CHBAa paHHEMenoBOro Bospacta (115-117 MuH net), no3aHeMHOLECHOBLES Bazanb-
ToBbIe 0o ([{IkoTockui, Boprcorckuii H Ap.), MOHOTCHHEIE BYJIKAHBL H TPYO-
KH WenoUibx §a3a0bToHA0B (MO3AHEMEOLEH-TTHOLCHOBOIO BO3pacta, 8-11 miH
neT), MICHCTOLSH-TONOUCHOBLIC BYNKAHBL BRICOKOKAMHEBHIX 1B ((HOHOIHTOB.
TPAXMTOE H Ap.) (ByNKAHMYECKAA rpynna Y Janauuk, Jpiimas-Keaoy u ap.).

TaxwM ofpazom, B AMypckoii METACTPVKIYPE HA PA3TMYHEIN ITANIAX TEK-
TOHO-MATMATHYECKON €€ HCTOPHH BBLACMACTCA HECKOMIBKO MEPHOAOB MKOMOBO-
IO BYJIKAHK3MA,

1, KnnGepnrossi (Mo3AHAI 113160301,

2. MefimeMHT-HKPHTOBBIH PHATOBHIX 107HH ¥ Tporos (J3-K ).
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3. JlaMmpoRTOBRI (HKPHT-HEA0YHO-0a3ambToBbE (1)),

4. BRICOKOMATHESHANBHBIX AHACSHTOR IPaleHOB H MPHPAIIOMHEIX Oaccei-
HOB (K;-K3);

3. Menoyno-6a3aneToBe pHQTOB ¥ HCHTPANBLHEIX anmaparos (N-Q,).

511 KMMBEPIHTOBBIH BY NKAHW3IM

Teadmsuyeckie aaomanmi Tpyduatoro tuma (Gonce cra wrTyk) OBIIH Boi-
SBJEHB! MIPH reodM3HMECKHY HCCNEA0BAHILIX HA XaHKAMCKOM MACCHBE TONIOra-
mu "TIpumopreoduiuka” B 1992 r. Bypenue aByX TakHX aHOMANHI MOIATBEPIH-
710, YTC TPYGHaThie TEra CHOKCHB! OpPeKUMAMH ¢ O0JOMKAMM VIBTPAOCHOBHBIX
nopoa. B nmpodax. oToGpaHHEIX H3 ITHX CKBAKHH, ObUTH OOHAPYIKEHBI OCKOIKH
anMa3zoB, camslfi Gonewoit M3 kKOTOPHIX Jocruran pasepa 1.2 s [[ypyaes u
ap., 1995, Caxno w1 ap.. 1997]. ['eonorm4eckne. NETPOrcOXHMHMECKHE U APYTHE
HCCNCAOBAHKA paliOHA BLIABH/IH 0CODEHHOCTH CTPOEHHS TPYDOK # COCTARA CNa-
FAKOLIEX HX MOPOIL

YuacToK, Ha KOTOpoM OBLTH OOHAPYKCHBI ATMA3EL PACHONOKEH B CEBEP-
HOH 4acTH XaHKRHCKOTO MACCHBA, HA COUNCHeHHH Marseesckoro W Haxwmos-
CKoro OlokOB (MHKPOKDATOHOB), CAQMKEHHBIN APXCHCKAMH-PAHHCHOPOTEPO3OH-
CKHMH THEHCAMH. TPAHHTO-THEHCAMH, MPAMOPAMH, H B APEACTAX pazacLaonich
ux Kabaprunckoll moopmxHON 30HBI ¢ UIHPOKO BPEACTABICHHBIME 236Ch IO3I-
HEMPOTEPO3ORCKHMH (OPMALIHAME KCICIHCTHIN KBAPHMTOB, HIBECTHAKOB. J0-
JAOMHTOB B HEROCPEHCTBEHHOH GAH30CTH H 30HE BIHAHMA 3JamagHo-CHXOT3-
Anunckoro riybuniore pasnoma {puc. 27, 28). 3anaanee Xankalickuli MacCHB
H ero MEKpOKpatoHel MateeeBckuit 1 HaxuMOBCKIE OTACACHB Pa3ioMHOi 30-
HOit JyHbXYa, ABAOWEHCA BOCTOMHON BETBRIO CHCTEMBI TAHBILY, OT MHKDOKDA-
TOHOB MACCHBA L[3AMYCBI, K CeBEpY OT KOTOPBIN BBIIEIAIOTCA MHKPOKPATOHEI
BOCTOYHOH okpaHHE! BypeHHCKOTO MacchBa — Vpuubickuil 0 Ap. OcoOEHHOCTRIO
BCEX IPEBHHX KPHCTALIHYECKHX 00pasoBanuii rora Jamsnero BocToka asnerca
HX pa3apobAeHHOCTL, Fa¢ OTAeNBHBIE OJ0KM (MHKDOKDATOHB) C apXeHCko-
HIDKHENPOTEPOIOHCKUM (DYHIAMEHTOM PA3TCACHBI CKIAMMATEHIMH 00pa30BaHMA-
MH 00ee MOIOIOTO BO3IPACTA B E3IVIBTATE HCODPATHMBIX TEKTOHO-MATMATH-
YECKMX NPOLCCCOB MANCO30HCKOTO H ME3030HCKOTO BOIPAcTa.

70 e CBOHCTBEHHO H KYDXAHCKOMY V4aCTKY. B IPeIenax KoToporo Obi-
7M HAHZEHB! BIPLBHBIE TPYOKH C ANMMA3CHOCHBIMM MOpodamMu (puc. 29. 30). Ha
ITOM YHACTKE H3BECTHBI BEPXHEMPOTEPC3OHCKHE METAMOP(QHIOBAHHBIE H CKAPHH-
POBAHHBIE H3BECTHAKH, JOTOMHTBL, KPEMHHCTBIC M IPahMTHCTHIC CMAHIRL, HEfe-
3MCTHIC KBAPUHTEL, 30eCh 3KE BCKPHITEL TIOKPOBBI PHOJTHTOR HIDKHEH TRPMU, IUITYTO-
HHYECKHE MOPOAB! (TPaHKTEL, raopo H rabOpo-THOPHTE) CPEIHETO MANCO304.

Janansee Kypxanckoro yuacrka B MateeerckoM Onoke BCTpeqaloTes
To3AHeApXelickHe 00pA0BAHKA — rHEACHL, YPAHWTO-THERCHL, Mpamopa. K cesepy
H BOCTOKY HAXOAATCA PAHHCTIATCO3OHCKHME TEPPUreHHuic o0paloBaHus TAMIKH-
CKOH CEepHH.
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Prc. 27. Cxema pacnpoctpansHHA anMa-
20HOCHLIX KHMOepnRTONOAODHBIX NopoE Boc-
ToKa AHH

1 ~ Kpatom CII - CpGupckaa mnat-
dopma, CKUI - Cuno-Kopeficknéi mur IS -
matopma Suuzel, BM — Bypenacuaii saccus,
XM — Xankabicknit maccHe, 2 — TpyOkn Xad-
kaffckoro MaccHBa, 3 — TpYOKH KHMGepMTOBRIE
{3aMHTHIE) M NAMOPOMTOBBIE (CBETIRIS  Tpe-
VTOMBHHKH), 4 — afMatoHOCHEIE KHMOSPITHTLEG, 5
- AUDOBHATLHBIC OTNOXEHHA © AIMazaMi, 6 —
KEMOepHTONOMOGHEE H  POICTBEHHBIE HM
nopoas! A GasANETORIE! ¢ HAXOAKAMH aJIMa30B.
7 — TpaHCPErHOHAMEHLIE CHCTEMBE pazsomos: T
- Tauuencksi, Tn — Tapbay, § — mewGnokosble
H PerACHANLAREBIE PAa3NcMb]

a &
I % J2]ani3[ & j4 ‘

(15[ o6 /1478

Bce 3t IOpOAEL B BEAS OGNOMKOB PasTHYMHON Pa3MEPHOCTH BCTPEUAKTCA
B KCEHOOPEKMHAN B KCDHE CKBIKMH, NMpoDYPEHHEIX HAa KyPNAHCKOM y4acTke
(puc. 28, 29). IToBEpPXHOCTHRIE KAHABHBIC PAGOTEI, reO(H3MHECKIE HCCAEADBA-
HHA (MATHHTO-, ICKTPO- H CelicMopaseenka) H MpodSypeHHsle CKBAYKMHLI MO3BO-
AHAH OKOHTYpuTh KypxaHCkyio QHaTpeMy, NpeacTaBLIoy e cobol ase cOmu-
KECHHBIE TPYOKK B3PHIBA, CYKAOIIHECS, HO HE COSANHMONIRECH HA rayOuHe. Kak
NO3BOMOT CYAHTh EOROTHYCCKHE M FeO(PHMIHHECKHE NaHHBIC, TPYOKH HMEKT
BOPOHKOCOpa3HYIC QHOpMY, pE3Ke PACHINPAICE ¥ II0BEpXHOCTH. Boe Teno Tpybok
3ANOTHEHO MACCHBHBIMH OpEriHAMH, OOMOMKH KOTOPBIX NPEICTABICHBI BME-
LUAMMIAMH NOPOSAMH (PHEHCAMEA, MPAMOPAMH, KATAKIAZHPOBAHHBIM FPAHHTOM).
a TRIKE H YABTPACCHOBHMIMH ROpOdaMH. Pasmep 060OMKOB VIBTPADCHOBHBIX
Hopox xonebIeTCA B WHMPOKHY TMPEACTAN — 0T MEUTHMETPA H MEHBMIE O JBYX-
TPEX M OATH CAHTHMETPOB. OHM HMMEHT OKDPVITIOE OYCPTAHHE, NOIPYHEHBL B
MEKOIEPHACTYI) CEPIICHTHHUSKPOBAHHYIO MacCy, MTO He MO3BOIACT APOBECTH
YCTKHE TPAHHLB 0670MKOB. K HRM NPHYPOMEHBI CKOTINEHAA YCHIYEK TATBKA H
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Pre. 28, CripyktypHag mnosHoMf noTeHRMambHEIX  kHMOepnaToBmx rodeff  KaGapra-
Tamrinekod xumbepaarosodi nporaaunn (Cypyaee B ap.. 1995).

1 - apxeHcko-HUERRenpoTeposolickHe skecTkre GNOKH (MHKPOKpaTOHsl): FHeHCH, TPaHHTO-
rHeHcel, MpaMopel, 2 — Kabaprudckas ¢TpykTypao-bopMalHonHad zona (K3) pepyuenpoteposoii-
CKHX 3NHKOHTHHEHTANBHLIX POpMAIH: TeppureHaol, KapboHaTHoil, Kenezopynsoi; 3 — cHAypuii-
ckan TeppHreHHaa GopMadHa (TaMIMHCKad cepHA), 4 — CHXOT3-AMHHCKAA TeOCHHKHHANLHO-
cKnagyatad cHeTema {ManHHOBCKaA CTPYKTYPHO-POPMALHOHHAA 20Ha), 5 — paHHeNameozoHCKHe
TPaHHTRL {ILTYTOHHYECKHKE TTofca); O -Janano-CrxoTs- ANHHCKHI BYJIK2HHYSCKHE MOAC, PHOMMTEL,
7 — zoHa 3anagHo-CHXOTI-ARMHCKOIO TIyOGHMHHOIO pazioMa; 8 — HAZBMIH; 9 - NpoTHe PasaoMH;
1{ - moTeHuHANbHEIE KHMOGepnHTOBBIE NS (1,2,3,..); 11 — Kypxanckoe nposeneHue amialos, 12 -
aHoManHa Ne 5

TPEMOMMTA. 3HAYHTENbHAA CCPIEHTHHMALAS IpodBneHa noscrony. 1o onTuye-
CKHM QUpeIeeHHAM CEPHSHTHH MOXKHO OTHECTH K JH3apIMTY, KOTOPRIH Haxo-
JAWTCA B ACCOLMALMH C NBUICBANHBIM PYAHLIM MHHCPANOM (MATHCTHTOM), illec-
TOBATBIMH 3EPHAMU TPEMOIHTA H IPAHYTHPOBAHHBIMY 3epHAMH ONMHERHA. Ilep-
BHYHAA MOPOAA B 00NOMKAX, COXPAHHUBUIHNCA OT I'PAHY/IALMH, COCTOHT H3 MEN-
KHX H30METPHUHBIX 3EPCH ONHMBHHA H MOMHCHHTETHYECKH CIBOHHMKOBAHHOTO
GecUBETHOTO THONCHAA, CIATAIOMIMN OCHOBHYED MACCY ¢ pazMepHOCTRO OT 0,1
Ao 0.3 mu. Ha doHe 0CHOBHOH MacChl MOpOAB. HEPEAKRD BHAHBI FABJCHHBIC dhe-
HOKPHCTHI OMHBHHA BeMMYHHOH 20 2.4 MM H 0010MKH 3EPEH ONHBHHA PAIMEPOM
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Puc. 29. KypxaHckHii ¥9acToK NPoAB/IeHHE KHMGepIHTONONOGHBLX ANasoHocHbIX nopoa (T'y-
PYAEE H p., 1995).

1 ~ HUZKAAS DEPMB, PHOMATEL 2 — CpenH#il Mancosod, FPAHHTEL 3 — BEPXHAR TPOTepoloi,
MeTaMOP(HHIOBAHHEE H CKAHHPOBAHHAIE HIBECTHAKH H A0MOMUTEL CXapHB! ¢ NOAHMETATRYSCKOH
MRACpEATMIAUREH; 5 — MUHEPATHIOBAHHEIE 20HE ApolineHHs; 6 - Teda Gpexynid, colepkamyy an-
massl; 7 — TpyOxy papripa: 1 —Nag, I ~ Masx; § - koutypKypxauckoii gpoiuoii qnatpeme, suimon-
HEHHOH 20 YOHHRL 40-80 M keeHOOPERIHAMIY Ha MEQUARO-TIHHHCTOM USMeHTe: ¥ — keeHoOpexuua
xunGepanToaasn (1) 10 — amvasel H nHponb!, obuapy:kerre npy aHaThzaX: a — npob, 6 — wmhposoro
onpobeipana; 11 — aBomanuy MaruuTHoro noat T (2T): 2 — OM0KHTeNLHEE, § ~ OTPHUATEALHLLE;
12 - namur ceficnonpodmned; 13 - ckrakHHE! xoMoHkoBoro Bypennsa: 14 — H20THNCH! peabeda
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Prc. 30, Crematiuccknil paspes Kypxanckolt nuatpemsr.

1 — Bepxuuit npoTeposcit, ToRwa NepecRaHBANRR HIBLCTHAKDD, KPEMHHCTBIX H TPAPHTHCTRX
QAHUED, XeNeHCTRIX KBAPUHTOB, 2 — cPefHUA Naneolol, rPpaHATLY 3 - HHAHAL NepME, PHOTHTEI;
4 — rabponasl (naneoaoit ?); 5 — keeHoOperdUH TpYGOK BIpBIRA, & — BepxHHE NpoTepooil, MeTa-
MopdHIOBAKALIE H CKAPHAPORAHHEIEC HIBECTHAKH H TOJIOMHTH; 7 — XpyNROTEIGoREE Gpekuun; § —
MHHepaliH30BaHEBe 30Hb TpobicHns, 9 ~ madke rpaduT-mopdHpos (Mem 73 10 — cobpementere
OTNoRerHa, 11 — pazmomeHHEIe H NepeMblThie Gperunit sepxHel yacTH TpyGok, 12 — CkBaXHHBL H HX
raybiHa, 13 ~ MeCTa HAX0N0K ATMAI0R

no 1,3-2,0 oM, HALRNO CUeMEHTHpOBAHHEE, Kak MpaBHmo, KpYNHLIE KCEHOKpPH-
CTHI ONIHBEHA HAXOAATCA B 00OM0UKE CEPNEHTHHH3HPOBAHHOH OCHOBHON Macch,
Kpome toro, HadmoIaiorcd eIHHAYHbIE 3epHA JHONCHAR ¢ BRIOUCHHAMH MEN-
KHX KPHCTANTIOB ONMBUHA. Hapamy ¢ KCCHOKPHCTANAMHK ONHBHHA H MENKUMH
3EPHAMH JHONCHIA H DAHBHHA, BCTPSHAIOTCA YeiyHkn Oleano-merroro ¢uoro-
MHTA, TaNbka, MENKAC 3CPHA ATATHTA ¥ CABOHHMKOBAHHOTO AMOTCHAA. bonmee
KpynHebie (10 0,8 amM ¥ fose¢) venry ke (AoronnTa M HX CKOIUICHIA APHYypPOHe-
Hbl K TPCIMHHKAM B Bopoc. OIOTONMHT 3aMEIASTCA 3eNEHBM XAOPHTOM. 3epHa
PITHBHHA B OCHOBHOH MACCE HHOTAA MEPCCCKANTCA TOHKHMH HPONHIKAMH JIH-
pauTa. [ToMHMO 3TOrO, B KCEHOODSKMHAX BCTPEMAHTCA QONOMKH PA3AHMHBIX
OpoI, PA3MEPHOCTD KOTOPLIX KONeONeTcs B INMPOKAX Mpenenax. B ToM coyyae,
KOrJa KOJNH4ECTBO OONOMKOB HE3HAYMTEIBHO, NIQ PATY MEHEPATIOTHYECKHX 0C0-
GCHHOCTSH. A MMCHHO. HANHMME OJMBMHY H MOMMCHHTETHYOCKMX CHBOHHHKO-
BAHHBIX JTHONMCHJOB B Ka4eCTBE ()CHOKPHCTOB, MPHCYTCTBHE 3THX MHHEPAIOB B
OCHOBHOH MAcce, A TAKKE HANHHMHE KPHCTAIIOB (PIOTONMTA, NMHPONA, BBICOKO-
XPOMHCTEIX IMHHENEH H APYTHX MHAHKATOPHLIX MHHEPANOB, H3Y1GHHbIX HAMR,
KCeHOOpeKdHH ¢ MOMHBIM OCHOBAHMEM MOMKHO OTHECTH K KHMOCpARHTAM HIH
POACTBCHHBIM HM TIOPOIAM.
B cxkeaxuse 14, npobypeHrod B TpyOke Masdk B asLmomnetica ranbonece
rirybokott {puc. 30), B MaCCHBHBIX OPEKUMAX NOTHOCTRIY JOMHHHDYIOT ODIOMKH
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nopon (yidIaMeHTa, CpeIH KOTOPBIX MpeobaafaroT MpaMop, THEHCH H TABIEH-
HbIC TPAHNTHL, & Takoke DOABINOE KOJHYESCTBO KCCHOTSHHBIX MMHEDATIOB TPAHH-
TOKIOB — KBAPLA. NONCBEIX LINATOB, GHOTHTA. MAPTAHUOBHCTEIX FPAHATOB, KAK
MPAaBILT0, 1e(OPMHUPOBAHHBIX, CHIBHO PAtIpoONCHHSIX H CUEMSHTHPOBAHHBIX
TORKHM MATSPHAIOM H MEAKMMH HPOKHAKAME AH3APIHTA. HTO NOIBOILET NIOAA-
rATh APHCYTCTBHE B CBAZVIOMEH Macce MenkoIpobIeHHOrO YABTPAOCHOBHOTO
MaTepHana.

B cxpaxuue 14 BokpbiTa mafika rpaHur-nopQupa ¢ 3pyATHBHBIM KOHTaK-
TOM BAGNE TPAHHLEL ¢ Opekumell TpyOkH H BMCIAIHX nopod. Bospact athx
TPAHHTOB ABISETCA, N0 AHATOMHH € WOJZOOHBIMH OOPA30BAHHAMH COCEXHETO
YYACTRA, BOIMOKHO, METIOBBIM,

B 3KCIUTO3HBHBIN MOPOJAX M3 CKBLKUH B TPYOKAx Mask 1 XaH oTneuaerca
ofImas 3aKCHOMEPHOCTD — YBCAMMCHHE KONHMECTBA OOMOMKOB mopod (yHaa-
MEHTa B COCTABC OpEKUMH B BEPXHMX TOPH3OHTAX: H3BECTHAKOB, MPaMOPOB.
THEHCOB H KATAKIA3HPOBAHHBIX rPaHHTOB, radopo. B Takux nopomax kumbepim-
TOBBIf MATPUKC B BHAe "KHIOK' M LUCMCHTHPVIOIICH MAcCHI €qBa TIpOCMar-
PHBASTCA, [ABHBIM 05PA30M, B BHIE CEPIICHTHHOBLIX CKOMTeHMIT. B cxpaskmme 5
(TpvOka XaH), B K¢pHE, MPCACTABICHHOM Gpek4ueif ¢ 00T0MKAMH YABTPAOCHOB-
HBIX [OPOJ. OXAPAKTEPHIOBAHHBIY NMMHYECKHMMH aHammamu (1abn. 38), B uH-
Teppane 30-37 m OpumH oOHApYXKEHM! anMasel; B O0NEC HH3KHMX TOPH3OHTAX
BCTPCYArOTCA OOHARHBIE 00MOMKH rab6po. Eime Hivke OHY MPCACTABICHBI Mac-
CHBHBIMH "TIO CTEMEHH TPEIIMHOBATOCTH" NOPOAAMH. B KOTOPBIX IIEMEHTHPYH)-
WA MACCA VILTPAOCHOBHOIO, KAK MOKA3LIBACT XHMHHECKUH aHamus (1abn. 38)
COCTaBa, HMIIPETHAPOBAHA IO TOHKMM TPEIUHHKAM, A S11e HIDKE OPEeKYHH, B TOM
yucne # rabOpOMIBL, HHTPYAHPOBAHHM METKCIEPHHCTBIM IPAHHT-TIOPQHPOM.
JPYNTHBRBIA KOHTAKT HX MPOCTEHKHBASTCA OUEHb XOPOMIO H HMEST Bep-
THKARBHOE 3aneranne. OGnaoMxu rabOponaos B pa3Hoil CreneHH HAIMeHEHH, nie-
TAMOP{HIOBAHEL, 3 B HEROTOPEIX HAOTHONAETCA CRapHupoBanue, [To MHBEEpanam
PAIBHBACTCA TPEMOAMT H XIOPHT. B HeKOTOPBIX 00MOMKAX CTEMEHB HAMEHCHHA
HACTONBKO BEJHEA, YT0 MEPBHYHAS MOP0JA MOKET OLITL ONMpEAC/IcHA KAK amo-
ra6bpona. Ho Bpexunesoit Xapakrep YCTAHABIHBACTCA BHOIHE ONPEICICHHO, IO
"TeneBofl" TeKCTYPE.

TaGnuua 38

Copepaardic MeTPOreHHELX OKHCI0R (Bec%h), PENHY H PeTKo3eMebHBIX MIerMeHToB (I/T)
E NI0poaaX KIMGepraiToBoil , AaMyPOHTORGIT H MeliMeMHTIHKPHTOBOI cepiti

MefiseUnT THEpHTOBAA
KnamOepantobad cepua Namnpoutosan cepha
Cocrae cepiA
1 2 3 4 5 & 7
Si0; 40,12 39,23 3522 41,75 48,32 g4 43,67
TiO: 0,07 0,02 0,04 3.52 2,56 1.07 2,6%
AlOh 0.54 0,51 0.58 12.28 12,67 4,22 1496
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flpononxenne Tabn. 38

Kumbepantoan cepua JNamnpouTosaz ceprs MeliMedHT THKpATORAA
Cocras CepHA
1 2 3 4 5 6 7
FeaOs 6.47 2.87 7.7 4,87 51 4,84 7.6
FeO 7,69 11,53 8,27 7,56 5,57 7.3 6,92
MnO 047 .28 0,33 0,22 0,23 0,27 0,2
MgO 35,44 36,08 4124 10,4 7,72 31 of 579
Ca0 2.84 333 .11 9.5 8.87 95 14,26
Na.( 0,17 0,05 (,08 1,77 2,78 346 2.94
K.( 0,30 0.08 .31 2,83 246 0,22 1.39
P20 0.23 0,03 .15 0,98 0,69 0.02 0,36
Hy¥ H.o. 0,43 0,33 H.O. H.O. M. 0,16
H,0" H.o HoO. H.0. 2,13 1,56 H.a. H.a.
mo.o. 3,85 5,79 51 2,11 1,62 768 2,66
Cymma 99,83 100,23 99,53 99,94 99,94 99 R0 99,59
*Cr H.2. H.4. 4.0 460 330 H.A H.a
Sc H.a. H.A. 0.6 16.2 129 11,0 21,1
v H.a. H.a. 4,0 360 320 Ha H.A
Co Ha. B.4. 51 59.2 50,2 H.a. H.a
Ni H.a. H.4. 9.6 350 251 H.a. H.a
Cu 3013 51.8 545 69,0 519 63.0 58,0
Zn 107 121 131 127 130 62 119
Ga 2.8 0.8 19 226 223 A H.a.
Ge 24 2.1 472 2,3 20 1,0 1,9
Eb 3.9 07 10.9 1644 63,8 13,5 21,8
S 74 1,t 1.7 995 1333 83 647
Y 7.5 2.9 54 29.3 36,4 6,5 30,2
Zr 49 3t 6,5 343 294 60,0 0,0
Nb 1,0 1,2 1,6 146 106 na. H.a.
Mo H.a. Ha 2,6 1.2 3.1 Ha. H.A.
sn H.a. H.a. 0,9 1.9 1,6 H.a. H.a.
Cs 2,0 0,7 1,7 1058 11,7 3.7 0,4
Ba 13,0 1,0 9.2 2956 685 1583 o3
La Ll 0,5 0,5 .1 70,3 6,7 333
Ce 2,0 1,0 1,1 149 163 146 7.9
Pr 0,5 0,2 0.1 30.6 353 2.2 8,4
Nd 27 1.1 0,6 66,0 78.3 9.7 353
Sm 0.8 0.2 0,2 12,0 14,7 2,5 23
Eu 0.1 H.& H.a. 36 4,0 09 2.6
Gd 1.0 03 0.2 10,4 12,5 24 7.6
Tb 0.2 0,1 Ha. 13 1.6 04 1.2
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Okouvanue Tabno 38

MeiimewnT NEKPATOBAA
KumGepnurtonan cepus JlamnponToBan cepust
Cocrar cepHd
1 2 3 4 5 ] 7

Dy 12 0.4 0.4 60 7.1 23 6,2
Ho ¢3 0,1 9,1 1.0 1,4 04 i1
Er 1.0 0,5 a9 2.5 33 LI 27
Tm 0.2 0L 0,3 9,3 0.4 0.2 G4
¥b 1.5 1.3 2.5 1.7 23 0,9 2.1
Lu 0,3 0,3 .5 0,2 03 0.1 03
Hf 0.4 0,2 03 15 6.9 1.9 43
Ta Ha Ha Ha Ha Ha Ha2 Ha
w Ha Ha 26,6 0,7 0.4 0,0 Ha
o 5.8 30 37 103 153 0,0 Ha
Th 0,5 0.1 0.3 92 83 12 4,0
u 0.5 03 03 0 1.8 .6 1,1

peeatae, 1-3 — oGK0MEH SPHAOTHTOB M3 KHMOepHTOROH Opekynn Kypxafickoit Juat-
pemel {Cavdo 1 ap 1997 1) 4 - mHkpwy, 5 — wenoynofl Gazankt {Makcumos, 1982 1), 6 — MefiMe-
unt 7 -~ DMKpHT

Onuoit 13 ocoberHocTeH OpeIMHEBLIX mopos, rae obroMi rabbponnce
JOMHHHDYIOT, ABMASICA HAMMYHE NPOXHIKOB M PACCEAHHON BKPamICHHOCTH
CYALUIOB — MHPPOTHHA, XAIBKOMHPHTA H CaacpHTa

B ckpawmme 14 Tpybrm Masx KOHTAKTOBEIC H3IMEHEHHA 3HAMMTCILHO
McHsIC B OCHOBHOM 37¢CE OTMCHAacTCA TPEMOTHTH3ALMA YYHTHBAS PAlHylo
CTENEHB H3MEHEHHA 00IO0MKOB, YOPOIIO YCTAHABTHBAEMYR) MHXPOCKOMMYECKH,
MOMKHO MONATATh, YTO HX WIMCHECHHE CBAZAHO ¢ PA3HBIMH 3TANAMH Ipeodpao-
BaHHA

[Tpouecc BHICOKOTEMMEPATYPHOH (300-600°) rugporepManbHOli mepepa-
GOTKH (TPEMONHTH3AAA) 3ATPOHYA Bee mopoas! TpyOox B menom Hambonee
AKTHBHO OH MpOABHNCA B CeBEpHOI yacTH amarpemsl [locnmegyromwan HanoxeH-
HAA CTAIMA MAMEHEHHA CBAMAHA C MPOLECCOM OONee HH3KOTEMNEPATYpHOH mne-
pepaboTky, mpH KoTopoH HabmoIacTcd OTA0KEHHE CYNBHIOR, HTO, DUEBHIHO,
CBA3AHO € PYIHBIM 3TANOM (OPMHPOBAHRA PACTIONONKEHHOTO B 0,5-1.5 KM K 33-
nmagy KypaaHcKOro noNHMETANAHYECKOr0 MECTOPOKICHIA

A1 THATHOCTHEN THROB 2JMA30HOCHBIX NOPOA GOIBIOE JHAYECHME UMEIOT
NETPONOT0-MHHEPANOTHYECKHE KPHTEPHH, H OCOOCHHO ACCOIHAUMH TaKHX MH-
HEPANOB, RAK MATHE3HANBHEIC TPAKATH (MHPOMEL), XPOMILUITHHEIH, THKPOHIIEAME-
HHTEIL, KOTOPLIC ABAHOTCA CAYTHUKAMH amMazos Hanoaka amazos B accoupa-
LHH C TPAHATAMH H APOMILIHHEIAMY, MONYHUCHHAR B HETH\AA HPOO M3 KEPHOBO-
T0 MATEPHAJA, @ TAKKE B JCIHHTETPHPOBAHHBIN MOPOJAX KOPB! BHIBETPHBAHHA,
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EPA JH MOMET CHY/KHTh OCHOBOH J/IA THNH3ALHY ANMAZOHOCHBIX TOpOL, TPY-
fox. OnpeneMIOMWCe IHAUCHAS HMEHT OCOOCHHOCTH MHHCPANOB, O0HAPYEH-
HEIX B acCOUHalUmMH ¢ anmasami. C 3roft Henbio GbUTH OTOOPAHEI H MPOAHAIHIH-
POBAHBI HA MHKPO30HAC AKHECCOPHBIE MHUHEPANLL, MOMYYEHHBIE RO PEIyAbTATAM
oforameHHd M AaHAMH3a [poO. BRIMOMHSHHBIN JAadopatopweii TyaHUITI
(r Tyna}, a TAamKe MO IUTHXAM APOOICHHA X OTMEIBKH TOpod B JATbHEBOCTOM-
HOM TEONOTHYECKOM HHCTHTYTE. B fMaboparophsx o Kasanepopo (“TIpumopreo-
$uzura™), r, Xabaposcke u Asctpamn (Y HusepcureT 3anaanoit ABCTpamn).

Caegyer cpasy MOAYSPRHYTH, YTO B OTHOMICHHH ARUCCCOPHEB MOPOIE!
OBvX TpyOok KypXaHCKOTO yHacTKa OTAHYAKOTCA HH3KMMH KOHUCHTPALMAMH
MHREPANIOB, 0COOSHA) TPAHATOB

Anmas. Kpucranner # 00M0MKH KPUCTALIOE GBUIH OOHAPYKEHE! B KEPHO-
BOM MaTepyaie CKBUKHH Ne 5 u 7 & mHTepBaTc 29-34 H 7 M COOTBETCTBEHHO, 4
TaKKe B Mpodax, oToOpaHHBIX H3 KaHaB BOMM3H 3TeN CKBANHH. OOImee uHCIO
HAFASHHEIX MWHCpPAnos pasEo 21. J10 Menxue sepHa pasmepon ot 9,1-0,2 g0
0,7-1,2 v, KpucTammsl HMEKOT OKTAIPUHUECKYIO (OpMY. HEMHOTO AedopME-
POBAHHYIC (HCKLKECHHYHO), ACBEPXHOCTE MX HOKPBITA METbHAHHIHMH KPHCTAN-
nasu (0,001 MM) B BHOe "caxapHOH" MyTpbl, HMEROIIHX JOMCKAIAPHUECKYIO
dbopmy. Bee KpHCTATIE A/MA308 H 1x o0IOMKA Oemble H Npo3paqHbie. Hekoto-
PHIC COACPHKAT MCIKHE BKTIOUCHHA, BOMLOIHHCTBO O0MOMKOB HMEEOT MPHIHAKH
"mexanmieckoro” Bo3aclictens. Hcocnenosamwe Beex 3€peH aaMasoB ¢ HC-
MONBI0OBAHNEM CKAHHPYIOIEIC IEKTPOHHOIC MHKpockona (r. Ilepr, Asctpa-
nuA, mdoparopra CSIRCO) moaTBepARIO HX AHATHOCTHKY.

Hopas naxoaka ABYX anmMasoB, GOHHE M3 KOTOPHIN NPEICTAaBIEH CPOCTHOM
Ob11 HAHOCH TPH BCKPHITHH B BEPXHEH yacTu Tpyfuaroit akomanuyu Ne 5, pacno-
noxxeHHOM B 40 M cepepuee Kypxanckoit nHatpemel. B mmne ¢ MecTa HaxoakH
OOHAPYACHBE 3€PHA BHICOKOXPOMHCTOH IIMKHETH, AHANOTMUHO TeM, TG OBUIH
HalneHs! panee B aMMatoHOCHOI muaTpeMul [MaTtorus, Caxno., Juutpyx, 2001].

I'panar. B xonuenTpatax 6b1m0 HAHAEHO BCETO CEMBb KPHCTAIIOB IPAHATA.
10 XOpOWIO OTPAHCHHEIE KPHMCTAJUIE TEMHO-KPACHOFO uBeta. Bee Haxomxm
rpaHaToB OBIIM CHENAHM B KepHE CKBAXHHBL Ne 5 (Tpyvbka Xaw). [To cocraBy
FPAHAT OTHOCHTCA K MHPOTIAM ¢ HCBHICOKHM COJCPKAHHEM XpOMA, HO YCTOi-
YHBOH KeNE3HCTOCTRIO. [1oa00HbIE MO COCTABY IPAHATH OOBIYHO ACCOLHHPY-
KT C AAMA30HOCHBIME Kumbepuram [Maparxywes B ap.. 1995;Cofones u 1p.,
1975].

Inporcen, Kak y:ke 0TMEHANIOCH PAHEE, N0 COCTABY NMHPOKCEH OTHOCHTCA
K JHONMCHIAM ¢ HeOOTbImHMH KONMeOAHMAME NO COQEPIKAHHI0 Kanblma (22.26-
24:39%), natpus (0 31-0 40%) u xpoma (0 11-0.37%), A. B JaHKOM CNy4ae, He
HMEIOT OMPEACTMOMIEH HHPOPMALHE,

D0ronHTHI BCTPEYAK)TCA, [VIABHBIM 00pA3oM, B KEPHOBOM MATEDHANE
CKB. 5, B BHOS KAK MENKHN, TaK ¥ GoMee KpymuLix nnactud OHA XapakTepuly-
H0TCA OMI3KHM COCTABOM M 00MANANT BEICOKOH MATHE3HABHOCTBIO.
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OANEIH DHPOKO PACIPOCTPAHEH KAK B IIHXOBBIX KOHLUEHTPATAX, TAK U B
noponax TpyOok Mask H XaH, HO MO COCTABY CYHICCTBYIOT ONMpPEACTICHHbIC Pas-
ndAs. B yABTPAaoCHOBHBIX NOpogax cks. 5 oHH Gonee xpomucTeie (0.67-0.09%)
# muranucteie (0,14-0.21%), a B nopomax ¢k, 7 OHH He COOEPXKAT 3TH 3fe-
MEHTHI HIH OTJHYAROTCA 3HAUMTENBHO HU3KHMM MX KOHUCHTpanuaAMH, OIHAKO
A 0GEHX FPYIT XAPAKTEPHBI JHAMHTCABHES KOTCOAHISA IO KETE3HCTOCTH,

[lInnuean BCTpeyaTCa B KOHUSHTparax tpybok XaH o Mask, HO HX Co-
JePiKaHAR, KAK H BCEX AKIECCOPHBIN MHHEPANOB, BeChMA Hu3koe. [lo cocrasy
OHH Pa3HOOOPATHE W pasJeNamoTCd Ha ABe Tpynnel, [lnuuemy cks. 5 cmaraor
MHCKPETHBIH PAN XPOM-TTHHO3EMHCTHIX THIOB, HO OTNIMMAIOTCA HH3KOH Jenesu-
CTOCTBIO H MANBIM COAEPAAHHEM OKHCHOro skejesa (puc. 12). B Tpeyroavnoit
mmarpamme Al° (Fe™* + 2Ti) - Cr onn 06pa3yroT TPH H30JMPOBAHHLIY [OMA.
Haubonee xpoMuctle (HX CONMBUIMKHCTEO) MONATAIOT B MOJIC MMHHERCH U3 nep-
yonuTos [Maxcumos, 1978; [Inakcerko, 1989} Cpend nocnenHux 0TMEYAIOTCA
PEOKHE 3¢pHA, 00NAJAIIHE MOBLIMEHHBIM COISPXKAHHEM YIbBOLINHHENEBOI
KOMITOHECHTBL

Cremyioimas TPYNRa NpeacTaBicHa UMHHHAMH C GOIee BRICOKHMM CoAep-
JAHHCM [IHHO3¢MA ~ 59-62% MITHHEIeBOH KOMTIOHCHTSI (pHC. 31).

Cr

€
F1r ]2 &3
(@1« [(O1s5 [e24l6
A0 T30 s 0 Feraami

Pac. 31 lrarpasia ¢oCTaBOB aKNECCOPHBIX XPOMILIAWHEIMAOR ANMa3oHOCHRIK Nopot Kyp-
XaHcKoro Yvacrxa (ITpuMopee).

1 - mone cOcTaBoB XPOMHTOB, ACCOLUHHPYIOMIMX ¢ AAMa3aMH; 1 - MOMe COCTaBOB MNMHRCTeH
NEPUOEATOR; 3 — BHCOKOLJTHHOZEMHCTEIE KCeHOreHHble MARHENH; 4 - Nose WnHHeNeH ATbKpeMH-
TOB; 5 — WOHHEA B3 CBABYIOMEL MACCH KUMOepITHTOR; & — TOUKH COCTABOB WIMHEANAOB K2 KHM-
GepriTon [Ipnmopsa: a - nentp, G — xpaii
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Haubonee rIHHOIEMHCTEIE PA3HOCTH C BRICOKOH HIMMHENCBOH KOMITOHCH-
1ol (87-90%) ¥ MUHEMANEHOH CTEMEHBEY OKUCIEHH IONAAAOT B MONE aNbKpe-
MuToB [Marmariueckue ropubie... . 1988; Mapakymes, 1993; Mathies M., et
al., 19701.

CheIyer OTMETHTh, 4TO XpoMIUNMHeAH TpyOkH Xau, B ofwem, Majio 0-
HAMLHBI H CPEAK HHX HET 3CPEH C BRICOKHM COACPaHHEM Xpoma (Cr/CrrAl =
= 58-63%).

Inurean cxeaxuber 7 (TpyGia Madk) BeckMa pa3HOOOPAZHEL IO COCTARY.
Cpeam HEX OTMEMAIOTCA 3¢PHA C BBICOKHM COAepAaHMeM xpoma (Cr/Cr+Al=
= 80-90%), COOTBETCTBYHIUHM TMOMK} XPOMHTOB B ACCOUMAUHH ¢ AAMAZAMH
{(Mapaxywes, 1993; Cobones, 1974; Cobones u ap., 1973). Xpomurmusem 31oit
TPYONBl XAPAKTEPH3VIOTCA UIHPOKHMHA KOMCOAHHAMYM COACPAAHMH YIIbBOLIIH-
HENEBOH H MATHETHTOROH KOMIOHEHT. Kak MpaBumo. OHH o0MajalT Xopouwo
BBIPKEHHOH 30HATBHOCTEIO (pHC. 31 ).

Tawans obpazoM, MHECDANBHEIC ACCOHHALHH ABYX TPVOOK MAOKA3RIBANOT
3HAYHTENLHBIE OTIHMHA, YTO BO3MOMKHO YKA3BIBAET HA PAIHYHEIE YCAOBHA HX
JopmuposaHus, [Topoms! TpyOkn XaH XapaxTepU3yIOTCA accolManuei mmuHe-
NHIOB NEPEMEHHOLO COCTABA — OT CPEAHS-XPOMECTBIX A0 BBICOKOTIHHGICMH-
CTBIX C HH2KOH CTENEHEH OKHCICHHOCTH, B MAPAreHE3HCe ¢ MUpPOnoM, duioronm-
TOM. XPOMHMCTLEM ONHBHHOM H ONH3KH K aJIMA20HOCHBIM TPAHATOBHIM NEPHIOTH-
taM [MarMatwueckue ropHeie..., 1988; ITnaxcenko, 1989; Cofones w mp.,
1975].

Bropas 1pyOxa (Mask) oTmmaerca accolpauucit 3epeH XpOMIINKHETEH ©
BBICOKHM COJSDUKAHHEM XpoMa, Ammaza M OesxpoMucroro onxexpa. [mmpenn
OTNMHYANOTCA IMHPOKOH BapHALHEH COCTaRA MO XPOMMUCTOCTH, THTAHHCTOCTH H
CTEeNeHKi OKHCIEHHOCTH. YacTh U3 HUX NONANAST B HONE, IIe XapaKTepHA acco-
IHAUKA CPOCTKOB IIMHHEIM ¢ ANTMA3AMH, APYTHE — HAXOAATCA B MONE AKLEC-
COPHEIX IIMHHEREH, CBOHCTBEHHBIX A1 CBA3YIOMEH MAcCH ATMAIOHOCHEIN KHM-
Gepnuros Axyriu [Mapaxymues, 1993, Inakceniko, 1989; CoGones, 1974].

XuMudecKH CoCTaB 0GMOMKOB YIBTPAOCHOBHBIX nopon TpyGxu XaH pac-
CcMATpHBANKCE padee (I'ypyvics # ap., 1995]. HoBeie JaHHBIC XHMUYECKOTO aHA-
JH33 O0JMOMKOB H JAHHBIX MO XAPAKTEPY PACOPEACACHHA DEIKC3EMENBHBIX 3e-
MeHTOB (Tabn. 38; puc.32 ) NOATBEPAKAH T€ OCHOBHLIE O0COOSHHOCTH, KOTODLIE
Obing oTMeueHH panee. CneayeT H0GABHTL, YTO 2TH XaPAKTEPHCTHKY KACAKOTCA
Tex 00MOMKOB, KoTOpsIC OBITH OTOOpAHEI B BEpPXHEH HACTH CKBAMHE. MOIBEp-
SKEHHBIM BBICOKOH CTEMEKM BHIBETPHBAHMHA, 4 TAKKS METAMOPYHUSCKUMH HIME-
HeHHAMHE, MOKHO Kanesrscd, uro B 0onee rIyOHHABIX TOPH3OHTAX NPH HANH-
yun fo1ee CBeXHX 0ONOMKOB XaPaKTEPHCTHEA ITHX mopoa Oyaer Honee obnek-
THBHOH. [To pe3ynbTaTaM aHAMN3A MOXHO CASIATS CNEAYIOIHE BHIBOIBL

1. YsTpaoCHOBHEIE HOPOIRI MOMYT B6ITE OTHECEHB! K MPOBHHLIMH MICNOH-
HBIX YABTPAOCHOBHEIX ITOPOM, HO HMEFOIHX ONMPCACICHHYIO CHEUH(HKY.

2. Moponas! B CPpABKEHRH C WIBSCTHEIME JAHHBIME 110 KHMOCPANTAM MHPA
OMH3KH K TAKOBBIM, 0COOCHHO K HEKOTOPHIM 5a3aTbTOHAMBIM KHMOSpIHTAM
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Puc. 32. KoHueHtpaumm peakx M REE B kumOepanTax  Xanxadickoro  Maccmsa,

HOPMAIHIOBAHHbIE X TIPHMHTHEHOH ManTuM (A) © MORB.

(MarmaTiieckue ropusie..., 1988]. Ho 8 otnauue 0T NOCHEIHUX OHU XAPaKTe-
PHIYIOTCA HE3KEMH comepyanmamu Al,O5 NaO u K;O. B cpasHenun ¢ KyT-
CKHMH IPHMOPCKHe KuMOepmuTel 6nu3kn k TpyOke Pycnosoil [Marmatieckue

ropusie, .., 1988].
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Kar 0cobeHHOCTE KEMOCPIHTOBEIX MOpod Kypxanckoro ydactia craeayer
OTMETHTE BRICOKYH) CTEMEHb HX M3MEHEHHR. YTC OTPAKEHO B XMMHUSCKHX 2HA-
nm3ax GompIMMH TIOTEpAMU, H HAOMOOACTCA MPH meTporpaddecknx uccueo-
BaHKAX. L4 OmpenencHHA CTCMEHH KOHTAMHHALMH Ha OCHOBE XHUMHMECKHX
aHATH30B HaMu Oblia HChoh3oBaHa Metomuka P.Murvenaa (Mitchell, 1986).
HauMensiieH CTENSHBE) KOHTAMHHAUHH O0NATAIOT NMOPOABL. NPEICTABICHHBIC
KHMOCPIHTONIOZOOHEIMHE, YyTh BBINE 3TO CBOHCTBCHHO ONMBHHOBHIM H amipn-
GonoBbin rabopo.

Taxim obpasos, mepBHYHLIN COCTAB NMOPOM YCTAHOBHTE TPYAHO. Dmmoke
BCETO K MEPBOHAYANRHOMY COCTABY KMMOEPAHTOTIONO0HEIE M COPNEHTUHMHPO-
BAHHBIE [OPOJbL. B MEHBIICIH CTCMGHH — OMHBHHOBLIE M aM(puGomoBbe radbpo,
KOTOPBIE COOTBETCTBEHHO MOTYT OBITH OTHECEHH! K GA3ANBTOBBIM KMMOCPNHTAM
(T.€. HECIOMHCTEIM KHMOSPINTAM) B K ITHPOKCEHOBLIM JIEDHIOTHTAM.

3, FaG0poKnERe NOPOAL!, KOTOPRE ODUALHO BCTPEUAKTCA B CKB. 5, Bezye-
JIOBHO, HE MOTYT ObITh OTHECCHR! K KHMOEPIHTOBOH acCOLHALMY, HO NPHCYTCT-
BH¢ 3TOH CepHM MOpOoA, NPeICTABMLMOEH NPEAMONGKHTCNBHG Gonee PaHHHE
(a3l ROKMMOECPAHTOBOTO MATMATH3MA. NMOKA3RIBACT, YTO LICHOYHOH XAPAKTED
ITOTO PETHOHA ABIACTCA 2aKOHOMEpHOH 0CODEHHOCTHIO. 3Ta TEHASHUHMA, Kak
OynerT noKasaHo Hibke, MpOABIEHA M v fonce Monoasx obpasopauuit [Iameesa,
1960; Kyiues, Trosreres, 1988; Caxuo, Henncos, 1963].

Bee rab6ponaHbie MOpoabl OTHOCATCS K WNETOYHLIM pasHOCTIM. TI0 XHMu-
HECKOMY COCTABY OHH MOLVT OBITE OTHECEeHB! NKOO K JeHIMTOBEIM TedpHTan,
nHG0 K KANHEBEIM MSTAHOKPATOBLM rabbpo. KpoMe Toro, JAnga HHX XapakTepHo
H BBICOKOE cOJepARAHEE CTpoHuMA 1 Oapra (1000 u 1900 ppm COOTBETCTBEHHO),
T.€, NOpOIbl CEPHH N0 NETPOXHMHUECKHM OCOOSHHOCTAM MPOAB/IAOT IHOLIQHH-
TORYIO TEHACHUHH. C Opyroit CTOPOHBL B HEKOTOPBIX PA3HOCTAX MOSBNAETCA
BBICOKAA MATHECIHAABHOCTE TIPH HAJIMMHM TIOBBLUEHHBIX CONCIKAHME KamudA, u
ocoDenHO BRICOKOTe K/Na coorsomenns. Jmy Boex nopol, KAK yNBIPAOCHOB-
HEIX, TAK H OCHOBHBIX 4JICHOB 3TOH ACCOIHALHA XapakTcpHo npeobramaHme, a
HHOTAA W pe3Kkoe NpeodnamaHue. KajlHd HAJ HATPHEM, TPH BECBMA HH3KOH Iiu-
HOJEMMCTOCTH ¥ TMOBHIUEHHOH THTAHHCTOCTH. 3TO CBOHCTBEHHO YIPTPAOCHOB-
HEIM “IeHaM ceprm. Haxonxa cpend menouselx ra6poraos kaiHesoi poroBoi
obuarkH (puxTepuTa?), IpH HAPOUHN NMETPOXHMIYECKHX OCOOCHROCTAX, A HMCH-
HO. BBICOKOH MATHEIHAABHOCTH. PE3KOM NpeobIaJaHHH KAMA HAX HATPHEM H
BBICOKOM COACDXAHHH CTROHUMA ki OapHa, JaeT OCHOBAHHE CHHTATE, 4T0 HEKO-
TODBIE YACHBL CEPHM HMEHT NAMOPOUTOBYH) TEHICHIMIO. HO He once. Tak Kak
N0 COOTHOMICHHIO CYMMBL IIGJIOMSH M INHHO3EMA HX HENB3A OTHECTH K JIAM-
MPOUTAM.

C mpyrolt CTOpOHEL, A4 MOPOd 370l Cepul CBOTCTBEHHA BBICOKAN HENC3H-
CTOCTh, KAK 3TO OTMEYANOCE H AN YIBTPAOCHOBHBIX OPOH, DTa OCODCHHOCTL
HMeeT pernoHanpheil xapakrep. Kak ormewaer C.C. 3umun [3imun, 1973], Bor-
COKAA KEJEINCTOCTR XAPAKTEPHA AN HHTPY3HBHBIX H 3@dv3MBHEIX (aumii
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oHOAUTOROH accommauuy, 4To (eIVCIOBHO OTPAXKACT OCOOCHHOCTR COCTABA
MaHTHitHOro CyGcTpara.

Bce H3BECTHBIE MECTOPOKCHUA MPOMBIIIICHHBIX AIMAZ0HOCHBIX KHMOEp-
auroeelx TPyGOK, cornaceo npapumy Km(dopaa [Cunnmmu 1992; Xarreprw,
1992: 1 ap.], COCPEIOTOMEHH B MpeRSnax JPEBHHX KPaToHOB. B MOABIMKHEIN
MOSACAN, PANENFOIMHX 3TH KPATOHBL, TAKHC TPYOKH CMHTARHCE HE AIMA30-
HOCHBIMH M MPEICTABACHEL He KHMOEPIUTOBBIMM NOpoaaMu. BrOCIeACTRHY, HA
npusiepe AQpHKH. Obio 00palUCRO BHHMAHME HA TOT (PakT. uTo GONBINAA YACTh
KHMOEPIHTOBBIX TPYGOK MMEET CBA3b C JIHHGHHBIME 3OHAMH TEKTOHHYCCKOM
ARTHBHIALMH, MEPECEKAIOMMME APXeHCKHE KpaToHEl. 110 BpeMeHH MPOARMCHHA
KHMOEpTHTOBBIH MATMATH3M MPHYPOUEH K JMOXAM BO3ZIBIMAHHA ITHX obaactel.
BOABLIMHCTBO HCCTEAOBATENEH CXOUATCA BO MHEHHMH, YTo HaHOOIee MEpCnek-
THBHEIMH B OTHOUICHWH ANIMA30B ABIOTCA KHMOEPNHTORBIE TPYOKHM KPACBHIX
4a¢Tei apxefickux kpatonoe [Tpodunos, 1967, Dawson, 1980; i ap.].

Ofpamaer Ha ceGa BHUMAHKE TOT (JAKT, 4TO NPOABICHIA KHMOCPTHTOBOTO
MarMaTH3IMa, YACTHYHO AMMA3OHOCHOTO, CBAZAHO C METACTPYKTYPAMH LEH-
TPAMBHOIG THNA, NMPHYPOYCHHBIMH K APEBHUM KPATOHAM, HCTIBITABLUMM MHOTO-
KPATHHIE 3MOXM AKTHBH3ALMH, HAYHHAA C apXes H N0 HACTOAIUCE BpeMd. Taxue
LEHTPB! TTy OHHHOTO MAarMaTH3MA CBA3LIBAKOTCA ¢ BHGAPEHHEM ACTEHOC(EPHBIX
PACNIABOB, MHHUMHPYEMBIN NOTOKOM TTYOHHHBIX (DIIOWIOB, BOMOKHO 00V-
CIOBICHHEIX B3aHMOIEHCTEHEM BHEINHEIO 4Ipa ¥ HIOKHCH MAHTHH, YTO MOKEET
OBITH OIUCAHO MOJE/BH) ITHOMHOCO ByIKAHHIMA [Xarrepru, 1892; Grough, et
al., 1980; Haggerty, 1994; u ap.]. Kak npasHn0. TAKHE LUEHTPH HA MPOTHKCHHH
BOEH HCTOPHH Pa3BHTHA CONPOBOKIAIOTCA HHECKUHAMH PACIUIABOR PA3AHYHOTO
VPOBHA TCHEpALMH H BO3pacTa. Hauanbeas cragud pPasBHTHA BYNKAHH3MA B
GoaplanHCTBE DA3aABTOBAA, €CIH ITO CBA3AHO C PACKOJIOM IPEBHETO KPATCGHA H
pudtaaron. 3a craguedl 6a3anbTOBOrO BYIKAHH3MA MPOKBIACTCA KHMOCPAHMT-
namMnpouToBad accoumauus. IIpuaepoM MOTYT CIy:KMTh CTPYKTYPH LEHTPAb-
HOro THOA B 3amaguoit Adpuke w Hwuoit Amepuke. Tak, and Me3030HCKOH
3MOXH AKTHBHIAUMHHE 3TC NPOXOAHIO B MHTepBanax 180-200, 90-140 u 60 miH
ner [Xarreprr, 1992]. TeKkTOHO-MArMaTHUYCCKaA AKTHBH3AUHA {PHOTHHr M
JpudTHHT), CBA3AHHAS ¢ FIYOMHHLIMHM TPOLECCAMH, TOIBKO CHOCOGCTBOBAJA
(hOpMHPOBAHHEQ KHMOCPIAHTOBEIX PACTIIABOB H BRIHOCY ANIMA30B B BEPXHHE -
PH30OHTH koprl B (popme B3pLBHEL TpyDoK. IIpn 3T0M, CPenoi. B KOTOPOIl MOT-
JH 00Pa30BaTECA AMMalel, JOJKHA ObITh UCTOWEHHAA THTOC(gepa Opu yCIOBHH
CO3JAHHA BEICOKOTC JABNCHHA B USHTPANBHBEIX CTPYKTYPax NpPH MOALEME acTe-
HocdepHore mnoMa [Jodpenos, 1981, Dawson, 1980;Haggerty, 1994; n mpl.

Tarm o0pasos, He B1asasch B Oomee JeTATBHBL amamu3 yonosuil Gop-
MHDPOBAHHA AMMA30HOCHBIX CTPYKTYP M MOPQA, MOMKHO KOHCTATHPOBATE, 9TO
TIABHBIMH (haKTOpaMu aMMA3OHOCHOCTH ABIOTCA CTPYKTYPHBIH KOHTPOME: H
COCTAB MAHTHH.

ABann3 ocobeHHoCTeH reoNOrHYECKoro CTPOSHHA H COCTABA MOPOX pai-
OHA TIPOABJCHHA KHMOEPIHTOBOTO BYJIKAHHAMA CEBEPHOI 4act XAHKAHCKOIO
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MACCHEBA MOWKAZBIBACT, YTCO B OQNBLIHHCTBE BCE €r0 KOMIIQHEHTH MOAMHHIOTCH
npaswty Kmaddopna. Bo-nepseix, TpyOKH pacmolmEeHLl B KPAEBBIX YACTAX
HECTKHX OJOKOB, HMEIOIIMX apxeficko-HIDKHEMPOTEPO3OHCKOS OCHOBANHE, Pas-
JENCHHBIX TIOJABFCKHOH 30HOH ¢ MO3AHEHPOTEPO3OACKOR CKAATYATOCTBIY. ITO
KECTKHE ONIOKH (MHKPOKPATOHBI) HEKOrJA eaMHOH AMyDCkol ApeBHell Meract-
pyETYpEl [Wang, 1989], pacnasuieifics B Pe3vILTATE HEOIHOKPATHOH AKTH-
BH3AHHH B TIO3THEM NPOTEPO30S — PAHHEM MAJNCO30C. B MO3AHEM MAIE030€ M
Me3030¢. B nmpeaenax XaHkaWckOro MAcCHBA M3BECTHBI ABA TAKMX OsiOK2. 3a-
na’Hee PacnonaraeTca KpatoH LIzMychl, a B mpegeaaX BypeHHCKOro MaccHBa
€UIC HECKOMLKO APEBHHX OIOKOB,

AnMazocoaepauine TpyOrin KypXaHCkoro nont Ha XAHKAHCKOM MACCHBE
1 naMnpoutsl Bypensckoro Maccusa (Makcumor, 1978) pacnonaratorca no me-
puipepun apepHero Xanko-bBypennckoro pa3apobieHHOTO GI0KA. HA TPAHHIE ¢
TIONBIUKHBIMH 30HAMM, YTO B KAKOH-TO CTCMEHH HAMOMEMAST TY MO3HLHIO, YTO
JAHHMAIOT ANIMA3OHOCHEIE MECTOPONKICHHA Apraiin n DnneHmain ceepo-
3anaaHol ABcrpamui. OHH Haxomarca Mo Kparo 6noka KunmGepan a rpaumue ¢
ToABIKHBIMU 30HaMHu Kunr-Jleonone1 [Vaiir, Cuvur, 1992],

HeonHO3HAYHO PellacTes BOMPOC O BAHAHHH TAKOro rayGHHHOrO SHHEA-
MEHTA, KAKHM ABjLgeTca 3anano-CHYOT3-AHECKHI PA3IoM, KOTOPbIA OTAEAAET
BOCTOUHYIO OKpaHHy XaHKRICKOTO MACCHBA OT CKIAMYATONH oM. [Ipennonara-
€TCA. YTO 3TOT PA3IOM ABILACTCA APEBHHM W, BO3MOMHO. BMECTE C PasmoMOM,
otaemnontin Marseesciuit v Haxumopckuit "MuKpokparonsr” [T ypynes u ap..
1995], Baone koToporo Geina 3anomxeHa Kabaprunckad no3auenpoTepo3oHckas
30HA H OOHOBMCHHAA B PAHHEM Naneo3oe, o0YCICBHIH wanbonee GIATOMPHAT-
HBlE TCKTOHHYECKME YCNOBHA A/ OPOJBIUKCHHA BIOTE Hee YJBTPAOCHOBHBIX
HHTPY3HH, CHENyeT OTMETHTD, YTO 3TH 30HBI HIPATH ONpeaeIsfolee THAYCHNE
H B PA’BHTHH WEN0YHO-0A3ANRTOMIHOTO MATMATHEMA H B ME3030€, H KakHO30€.
3meck H3BECTHBI WEROUHO-023aNbTOBEIC MOHOTCHHEIC BYAKAHEI B BHNE TPYOOK
BIPLIBA ¢ KCCHONHTAMH IMTHHCACBBIX JepuonuTor [Ianeepa, 1960; Caxno, Jle-
nucos, 1963]. Kax nonaraer C. Xarreptu [Xarrepth, 1992), Takue 30mm1 B mpe-
denax Cepepo-A(pHKAHCKOTO KPaTOHA ABILTOTCA HAHOONEE NEPCTICKTHBHMIMH B
OTHOINEHHH MPOMBILLTEHHEIX AMMA30HOCHBIX KEMOCPIHMTOBLIN TPYDOK,

K wro-2anany ot Xa#kalckoro ON0OKA HA TEPPHTOPHH KHTas HIBECTHO He-
CKONIbKO AMMA3OHOCHBIX KMMOepinuTOBHN noned. Hambonee mepcnextusubmu
AMMAICHOCHRIME paiioHAMH ABMAIOTCA KHMOEDTHTOBEIE mond PyiGans (1mpo-
suHIEA JItonuH) u Menpun (mposruumna [lanmyHe). rae cocpenorouena npo-
MBIMIICHHAA paspadorka amMasos. OHM pacmiosararoTca mo kpar apXeickoro
xparona 3u-Jiy-Jlno » panHe-npoTeposoiickoro Craamuaroro nosca Cepepo-
Kuratickoit naatdopaer. [IpocTpaHcTBEHHOE pacTionokenne kumoepnuTtos Ku-
TAA CBHACTEABCTRYET O MPHYPOUEHHOCTH HX K PAIOMHOl cucreme TaHbTy, me-
pecexaromeit KORTHHeHTANBHBIE GrokH Fskuoro n Cesepuoro Kuras (Cesepo-
Kutaiickuli kpaToH) ¥ Jance MpOTATHBAOMEGHCA HA Cehep vepes Bypenucwuit
maccu. Tak e, kak v B TIpumopee, ¢ 370l S0HOH CBAMNLI KAk NPEBHKE, TAK H
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MOJIOABIE LEHTPE MATMATHYECKOH AKTHBHOCTH ¢ MHOFOKPATHBIMH MPOABNCHHA-
s 6a3ansT — wWenouro-623aNETOBOr0. KUMOEPIUTOBOTO H NAMMPXOHTOBOTO BY /-
kanmsa [Makcumos, 1978; Lu Fengxiang. et al.. 1995: Qi Yuxing. 1996].

Hecnenosatenu Karag noayepkUBaT, YT0 LHKNE KMMOSPIHTOBONO MAr-
MATH3MA COOTBETCTBYIOT 00wWweMy moxbemy peruoHa (By Hamams u ap.. 1992).
Kpose Toro, nomeprHBAeTCa, 9T0 Mot KAMOEPIHTORRIX TPYOOK pacnonararor-
¢A BOMmITsH 30H FlepecedeHuil CHCTYEMBl TAHLIY ¢ TIONEPEHHAMH PA3IOMAMH. OA-
HHM H3 ROTOPBIX ABAACTCA WHPOTHBIH HHIIAHE-AHBIIAHCK I OB,

Taxuas 0Opa3oM, CTPYETYPHAA TOZHIEA PATMEIUCHHA KAMOSPIHTOBEIX MO-
aeit Kuraa v Ceseproro IpHMOpES UMEROT MHOTO AHATOTHH, ¢ TOl TONBKO pas-
Huneil. vyro "kpatoHsr” [TpmMopea OTIHHAKTCA GOABIMEH CTENEHBH) TEKTOHO-
MaTrMaTHICCROM "nepepaoTki” U MEJKHMH Pa3MepaMH apXeicKkux ONoKoB.

IToMHMO CTPYKTYPHOTO KOHTIPOJLA OONBIIOE 3HAYCHHE A PELIEHWA BO-
FPOCOB METPOTCHETHYECKOH THITHIANKN anMA30HOCHBIX MOPO] MMEHT MHHEpa-
HOTO-TTPONOTKUECKHE KPHTEPHH. MPEXTE BCErd. HANHYHE ACCOLHAUMH MHHE-
panoe. OTHOCAIHXCA K 0Co00 IavOHHHEIM (aliaM, TAKHM. KAk amdal-
nuponosad. HakonnenHsll MATEPHAI N0 MHOTHM PETHOHAM MMPA NOKA3BIBAET,
YTO CYMIECTBYIOT OMPEICNCHHEIE METPONOTHYECKHE. CTPYKTVPHBIE H TCOTHHA-
MHUECKHE 3AKOHOMEPHOCTH, CBOHCTBEHHBIE AIMA3OHOCHBIM KHMOEpIHTaM mpo-
MBIRneHHOTO THIA [Jlersuros, 1987; Mapakymes u ap., 1995. Cobomner, 1975:
CoBoner u ap., 1992; Haggerty. 1994].

CpapHHETEIBHBIH MATEPHAT OCOOSHHOCTE] COCTABA FTYOMHHBIX MHHEDATIOB
13 TpyBOK ANMA30HOCHEIX KuMOepauros AxyTan. A(PHKH U Ip. PETHOHOB MHPA
C AMMAOHOCHRIMH MOPOIanMH TPyOOK cceepHoil MacTH XaHKaWCKOro Maccusa
BECHMA HCODXOAUM B BUIY HEONPSISTCHHOCTH HX NETPOTCHETHYECKOH MPHHAI-
TEKHOCTH.

Hexkoropeie MccaeaopaTens, He obnajas gocTaTounod MBGQOpMaUHeH, Ka-
TETOPMYECKH OTPHLAT BOIMOMHOCTE HANOIOK ANMMA30HOCHBIX HOPOA Ha Xak-
KAHCKOM MACCHBE, 4 OOHapV:KCHHBIE ANMA3BLI CUHTAKT TEXHHYECKHMH, Cam
haxT Haxoaxka TPYOKH, B MOPOTAX KOTOpOH OOHADYMEH AIMa3, OTMETAET 3TV
KaTErOpHYHOCTD, 4 HAXOAKH ANMA32 B BOOOTOKAX B APYTHX MECTAX, 34 mpenena-
mu K¥pXaHCKOTO Y4acTxA, JOKABHIBANOT BOIMOMHOCTE DoNee IIHPOKEro pacnpo-
CTPAHEHNSA ANMAIOHOCHBIX MOpoA. SABAMOTCA TH JAHHBIE NOPOIBI MPOHIBOIHBI-
MH HETOMHO-5A3abTOBOH MArMbl WIH KHMOEpIHTOBOH? 3TOT BONIPOC MOMKET
OBITH PEHICH TOMRKO HA OCHOBAMHH MHHCPANOTHMECKHN JAHHSIX. Hammuue e
MHHEPATIBHBIX ACCOMHALME A7IMA3A, XPOMCOACPAAILIENO NMMPONA H BEICOKOXPO-
MHCTOH MRHASAN, OIHU3KOIH O COCTABY LIMHHEM H3 CPOCTKOB ¢ AmMasaMu Sky-
THH., MO3BOIACT MPSANOAATATH, UTO KOMIUIGKC ANMAZOHOCHBIX MOpon TpyOoK
ABMACTCA NPOH3BOAHBIMHE FIYOHHHOH ACCOUHAIAIL, T.€. KHMOEpPIRTOBOH, XOTq #
JAMIPOHTORLIH I'EHE3MC HE HCKIHOUACTCA.

Kax nomiepkiBanoch Blilie, MPMMOPCKUE AMMA3OHOCHBIC MOPOXBI TPYOOK
BeChMa OCAHBI AKUECCOPHAMH. MX comepskaHMsi, Tak #KE KAK M B KHTAHCKREX,
ONHIKK K KOMHYECTEY AIMA30E, 34 HCKIKHMEHHENM XPOMIUTHHETHCE.
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[1pu cpaBHEHKNH C H3BECTHBIMH
NPOMBILICHHGIMH THIAMH aNMa3o-
HOCHEEY TpyOok mMumpa (Axyrua
HOsxHaa AdpHra) MPOCMATPHBACTCA
HECKONBKO HEoObMHLI cocram an-
Ma3CHOCHRIX mopox IIpmuopes — Ax
BBICOKAA JKENICIHCTOCTD, HUIKHME TH-
TAHHCTOCTE H [IHHO3EMHCTOCTE, YTO
MOKET OBITh CBA3AHO ¢ OCOOCHHO-
CIAMH COCTABA MAHTHH, IO KOTO-
poi CEOHCTBCHHEI TAKHE JKE NETPO-
XHMHYECKHE MAPAMETPEL.

Hsyuenne comepwanai REE,
pedKHX 3NEMEHTOB M H30TONOB
CTPOHLHE B TIOPOAAX CKBAKHH 5 1 7
(Tabx. 39-41) nokazamo. 4ro Ha-
fImORAr0TCA CYIECTBCHHBIC Koseha-
Hus 3THX 2JEMEHTOB B MOPOAAX.
OMASKAX 1O NRTPOXMMHYECKOMY
coctapy (TaGn. 40. 41). 370 e oO1-
HOCHTCA M K COOTHOIMCHMAM TAKHX
ymeMenTop  kak La/Nb, Ba/Nb,
Ce/Sr, Ba/Rb, Si/Nd, TiO/K:0,
P,0s/Ce u T.10., KOTOPEIE OTPAKAOT
TECHCTHUCCKHE YCIIOBHA (JOPMHpPOBa-
HHS KHUMOEPIHTOBBIX PacHiaBOB H
BAHAHAS Pa3IuHBIX QAKTOPOB Ty~
OURHOTO H KOPOBOTO XapakTepa.

COROCTABNICHHE JAHHLIX TO
koHuUeHTpauusM REE #  peaxnx
3NeMEeHTOR B Mopoaax KypxauckoH
Auarpemsel  (TIpumopee) M Apyrax
peruosos mupa (Cubupu, k. u
3an. Adpnxu, ABCTpanMH) MOKA3a-
no, wro kuMOepnuThl XaHKaHCROTO
MacCHBa OTIHMYATCA B OCHOBHOM
KpaiiHe HU3KHNMH  COJEPKAHHAMH
REE u peaxnx 3neMenToR (Tabn. 39).
Ocobenno 310 Napakrepno ama Ba,
Rb, Sr (Ha Apa mOpAaKa HIKE Cpen-

Tadauya 39

Konuenrpamo: REE 1 peasaix anemenTon (1/1)
B ¥ILTPAOCHOBHBIX Nopoaay KypxaMcroil

AHATPEMEL
I Ne npobr
NeMeHT
0-1778% | 0-1778:3 | 0-1779:6

kb 3,94 0,73 10,9
Sr 7.39 1,10 1,75

Y 7,46 2,91 34
Zr 4.9 3,1 6,5
Nb 0.93 1,17 1,60
Cs 2,02 0,67 1,68
Ba 136 1,0 9.2
La 1,00 0,48 0,49
Ce 1.98 1,01 1.06
Pr 0,54 0,24 0,14
Nd 1,84 1,06 0,63
Sm 0,57 0,25 0,18
Eun 0,074 G,031 0,015
Gd 1,62 0,30 0,21
Th 0,19 0,06 0,045
By 1.20 0,39 0.40
Ho 0,28 0.11 0,14
Er 0,95 0.51 0,85
Tm 0.18 0,14 0,26
Yh 1,48 1,26 247
Lu 4,33 0,27 0,54
Hff G,36 0,22 0.34
Ta 0,02 0,01 -
Pb 57 3,03 3,67
Th 0,51 0,11 0,26

u 0,54 0,29 0,35

Hpumewarme. Onpeneneann REE g pen-
KHX 2IeMEHTOB NPOBOJHIHCE B HHOTHTYTE
TEOXNH CO PAH (r. HpxyTck) MeTomom mace-
COSKTPOMETPHH ¢ HHAYKTHBHO-CBA3AHHON nfa3-
moft (ICP-MS) Amannatkn Cauaumupora [LI1.,
Cunpuora E B

HHX Ti¢ ApYrHM perxonas). Jlerkue v cpeanue REE. a taxxe Zr, Nb, Th n ap.
0 KOHUEHTPALHY H3 OAWH TIOPAAOK HIDKE, YEM 3TO CBOHCTBEHHO AUA KHMDep-
natoe CHGHpH, A(DPHKH H APYTHX PETHOHOB. BAM3KHE K MHPOBBIM 3HAYEHUA
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,onnuenrpalmﬁ HMEIOT KHMOEpIMTH -
[KYpXaHCKOH nuatpemel MO Pb, Y H  « % ©e 18233
renbM REE (prc. 39, 40). o il M i
WioTomnme cooTHOMewns St .
(rabm.40) B M3yueHHBIX XHEMOEpIHTAX e § FRZZEE
OTMEHAIOTCH NOBHUMCHHEIMH 3HAWC- S |4l T[FF
avi *7ST/°Sr u BapsHPVIOT B HA- z
VUMTEIBHBIX TMPERENAX. 1288y, (b £
Hsornnaee oreowenus Nd opa- 2 B S oy
BEACHB! TIO TPeM TpoSaM H MOKA3bI- 2
BAXT HECKOBRO HIDKEG COBPEMCHHO- E [Bjea slenizos
ro suavenns no mogemu CHUR. Or- E{@|m2 3en]s23
wouenne ' Sm/*'Nd Becema BhIco- 2
KO€ H NpHOMImKAETCH K JACIyeTHpO- 3 1_;3 ne Harjene
BAHHOH MAHTHH ¢ TApaMeTpaMH £ |o]3S Sadxes
179m/ Nd = 0,1936 . E S
WUsoTonkele oTHOmWEHHs Pb B g |
kimBepurax TTpavopes xapakrep- TILIS3E G
3YROTCA NOBBILCHHBMY ~Pb/ 2 'Pb 1 2 -
ONM3KH K TAKOBEIM JUI4 APYIHX pe- 3 \3 N
II‘HOHOB. -4 5 '_;Lz-q ] 2Nt R N
[peacTaBncHHEE  BMLIE pe- g (s "I T
3Y/IbTATH HCCIEIOBAHHA MO CNCKTPY g ":
REE H H30TOMHBIM COOTHOICHHAM g [F|a8 8 oalIfs
Sr, Nd u Pb kumbepnutor KvpxaH- g |¥[°°~ e
CKOit THATPEMEI TIO3BO/LBOT paccMaT- ;:.: -
PHBATE YCIOBHA I'€HEPALMH MarMmsl H, g % R I I
APeKEE BOErO, BAHAHWA TAKHX (haK- E [mf—== = —
TOPOB, KAK DIYOHHHEIN HCTOUHHKOB H £ N =
KOpOBOH  KOHTAMHHAIMH. Hm3kHe R B T
conepanns REE A peaxsx 3neMeH- SR 1 R i e &
0B, KOTOpHIE¢ HAOMONAIOTCA A4 IO~ g ’_ x
pox Kypxamckoif aHaTpeMmul, BO3- -':f y IR &lani=3n] =2
MOKHO OHPEASHTOTCA: a) HHIKOM 3 I_E i R A g'
CTCHEHBH) MACTHYHOTO  IUIABJICHMA, g g
YTO ABMACTCA XAPAKTEPHBIM  AyiA ] s’ R
KHMOEPAHTOR M ) BAHAHHEM [OPOT 2 E E; o
KOpl. BTOpOE, BOIMOKHO, TOXTREp- Q % ~ 1EgEl &
KIACTCA BLICOKHAMH CTPOHHHEBEIMH s g by ;”; ¢
ornomeriaMu  (0,709042-0,712613). 2loe of Fe ég il 2
Ho kak momaraloT HCCOEXOBATENH, ER g iy gy B
TAKHE OTHOLICHHA MOIVT HOCTHIATDb- 333 E:';;( E 5 5 5

CH IPH NOCTYMICHWA PACIiaBa 3
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oforamerHOT0 McTounika, [Ipu 3ToM BRICOKOE OTHOHIcHHe Si/Nd ue Gyner
BILATH HA H3OTOTIHIO HEOIUMA, YTO H XapaKTepHo ang obp. O-1778/6 (Tabm. 41).
Ho Boicoxue OTHOWEHHA HIOTOMOR CTPOHIKA B opeiax KypXaHCKOH AHATPEMEI
AQ3BO/UROT MPSINOAATATE BAMAHHC KOPOBOTO Marepuadd. Ha anarpaMmax
La/Nb — Ba/Nb u 'Sr/°Sr - La/Nb coctassl kumbepnutos Kypxauckoii auat-
pemsl pacmonararorcad B obmacTu Huskmx cremedeh (0-1778/3) wacTmamoro
napneHud cyberpara i Hu3kux Ba/Nb. XapaxTepu3yIomux 00IaCTH OCTATOUHO-
10 (roronuTa. UHTEPRPETHPYA 3Ty 0CODCHHOCTh, MOKHO COCIATECA HA BECEMA
HHIKOCS COACPIKAHHS (MIOTOMHTA B KUMOSPIMTAX U HHAKYE) HX KAJHEBOCTD, HTO B
HNAHHOM CTy4aeT BUONHE JAKOHOMEPHO NPH HATMUHH OCTATOUHOrO (IOTONMHTA B
ucroyuitke. Hpvroit cocrtas kumbepantor (O-1778/6) nonazaer B moxe MCTOY-
HHKa EM-1. 6amxoro no otaoweHmIM napametpos (La/Nb v Ba/Nb) k wimM-
GepauraM rpyomst 2 (puc. 33).

20

L Knmbepnute tp 2

4&@& R
A {
Erml .

Em2

OgTaroaHei
dnoromT

Ba/Nb
=
1
L

|
P o
. e .

'+' ® n TloHAE HHE STENSHE
1 FACTIMHOIC TUTABNEHIA

L

T T T T F T T T T T
0.3 0.5 Q.7 0.9 1.1 1.3

La'Nb

Pie. 33 OtHowenna LaNb-Ba/Nb » xumGepmurax Kypxauckoll AHaTpeMEl B cpapHeBEHH <
kuMOepanTaMi CHOMpH, Kuoll AQGpPHEH K rnapHLX MaHTHHHBIX peteppyapon. 1 - HOwuan Adpu-
ta, rpyima 1; 2 — CuSwnpe: 3- Kypxarcsad gratpema (lpumopee)

Creayer 10DABMTB, YTO MOPOIBl CJIETKA ACTACTHPOBAHEL MO H30TOMAM
FING/MNG | do umeror Beicoxoe “¥Po/ P {=19), uTo NpeanoNaracT NIABNC-
HHE HCTOMHHKA C xapakTepHcTikamu EM-2, a noseiersere La/Nb (tadm 41)
O3HAYA0T MPHCYTCTBHE CYOAYLMPOBAHHBIX OCATKOE B MAHTHHHOM HCTOYHHKE
(puc. 33).

Taxum obpazom, no gaueeiM REE u woronnu Sr, Nd n Pb u conocrasie-
#Ug ¢ H3BeCTHBIME KamBepauTamy Mupa (1afa. 41 ) anq kivbepmuros Kypxas-
Croll AMATPEMbI HMESTCH OTIPEREICHHOE CXOACTBO ¢ KuMOepmutaMu k. Ad-
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PRKH (kUMOEpPIUTE! Tpvanet 2), a O HEKOTOPEIM mApaMerpaM — ¢ kKumbepnuTa-
MH 3an. Adpuks (Kouay). Ho oHE pe3ko oTIEHYATCA 0T kuMOepruros CHOHPH .

Bo3spacT anMa3oHOCHBIX NMOPOA JHATPEMB] PAHEEe OMPERCIAICH VCIOBHO HA
QCHOBAHMH TSONOTHYSCKHY BiaHMOOTHOMWCHHA ¢ koMIUIexcaMyu XaHKAHCKOTO
smaccuea. B Opekumax muatpemsl OBLTH O0HADYKCHBI KAK METAMOP(YecKne
Aopoasl JoxkeMOprACKOro QyHAAMEHTA, TAK B OO0NOMKH HMHIPYIMBHEIX MOPOR
OCHOBHOTO COCTABA. B ckpakHMaX, mepelypHBILMX KUMOCPIHTOTNONOGHbE
Bpexuy, 00HADYRECHE HPOPLIBAIOINHE X JAHKH TPAHHTOB H IPAHHT-NOR(HPOB
APEeIMOAOKHTCABHO HEPMCKOr0 HAM MENOBOTO BO3pacTa. [IpHHHMANOCH, 4TO
ruMOepraTosle TPyORM [IpuMOpbd OMUZKH IO BOIPACTY K ANMA3CHOCHBIM
TpyOxaM Kuraiickoit nnardopmer (mposunum Nacway KHP).

C uensio onpenestenns abcomoTHOrO Bospacra mopoa KypxaHekoi muar-
peMbl GBUTH OTOGPAHBT HOCKOJBKC ODIOMKCOB YILTPAOCHOBHBIX HAHMEHCE H3Me-
HEHHBIX TOpOA, APHHATNSKHOCTL KOTOPHIX K YABTPAOCHOBHOMY KOMIUICKCY
TOATBEPHAACTCA PEIVIBTATAMH NHMIMECKOTO aHATH3A. Kak OBUIO YCTAHOB/IEHO,
3TH YALTPAOCHOBHLIC MOPOJRl OT THHOBBIX KHMOSDITHTOB OTNHYAKTCA PAZOM
0CcoDEHHOCTEH H MPOKIE BCETQ — HH3KMM COJCPKAHHEM KATUA, YTO MOLIO Mo-
BIIHATH HA BO3MMKHOCTE ONpeAcIcHud Bospacta K-Ar yeronoM. Cpend yasTpa-
OCHOBHRIX MopoZ ©Opina monofpaHa omHa mpoba, B KOTOPO OTMEYANGCH He-
ckombko Gonee Beicokoe coaepkanne K0 (06p. O-1915/3), Pesynrtatel ompe-
JeNCHUS MOKA OOHOH MpOOEl MO3BOMMCT CYHTATB, MTO KMMOSPIHTOBMH BYIIKA-
HE3M HA XaHKAHCKOM MAaccHBE MPOABHICA B nepMH (274110 MnH net). Jvo Cy-
IIECTBCHHO OT/MHYAESTCA 0T BpeMEHH BHeApeHHA kiMOepautor B LleHTpamsHOM
Kuralickom kparome (460-470 man nmer). Sm-Nd, M30XpoHAa (3HAAMTHK
J.3.KypaBnes) no3soMia NOATBEPIUTE ITOT peayasTaT {Taba. 40).

Ewe pa3 cneayer NOMMCPKHYTh, YTO CYUIECTBEHHEIM OTAHMHEM KHMOCPIH-
ToB KypxaHcko#f AuatpeMbl OT KEMOEPIMTOB MHpPA ABIACTCH HH3KAA KalHe-
BOCTS, Manas konuenTpauud REE H penxux 3NneMeHToB (324 MCKMOUCHHSM I
Pb, Y u Yb). Bozmoskso. uT0o 3TH OCOBECHHOCTH, NPEAMOIOAHTENLHO, MOTYT
OBITh QNHCAHBI MEXAHHIMOM PABUTHA [IEOMA U BHEAPCHHEM ACTEHOC(EpHRIX
Auamipos. He WCKIFMACTCA BIHAHHE KOPRI H CYONyUHPOBAHHBIX (CAAKGE B
MAHTHHHOM HCTOUHHKE,

o paay nerponorMyeckux, MHHEPANBbHEIX HPH3HAKOR, 4 TAKKE MO BO3pAc-
1y [T'ypynes u gp., 1995), amMasonocHbe Topoas! [Tpuvopss Gas3ke K KuTAl-
ckum (INanpmyn, JIsomux) [Lu Fengxiang et al,, 1995, Wang, 1989] ¢ Toif Tons-
KO PA3HHUCH, YTO MOCTGTHHE PA3BHTHE HA ApeBHeM Cepepo-KHTAHCKOM KpaTo-
He, KOTOPBIH B MeHpmelH CrencHM ObUT JATPOHYT HOCTEIVIOIMMH TEKTOHO-
MArMATHYECKHAMH HPOLSCCAMH AKTHBH3AUMH, 0COOEHHO ME3030HCKHMU.

Mosuo apeancsarath, 4Te 670KH XaHralckore saccuea (Marpeesckuit i
Haxunmobckuii), Tak ke kak 4 Macche LzaMycst 1 npyrue, npencTaBLmoT coboi
eOMHBIA KPATOH (AMypckan Meractpykrypa) [Sakhno, 1996], xoropsii B pe-
3yAbTare Cpedre-, TO3TAHENaNnco30HCKOro B Me3030HCKOr0 3TanNoB TEKTOHMMe-
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CKOM AKTHBH3ALMH PACTANCA HA PRI MENKUX GIOKOR (MUKPOKPATOHOR). B CTPYK-
TYPAX KOTOPLIX COXPAHIIHCE TPYOKH B3PHEA — KAK MPOABICHHA JONTOAHBYIIE-
0 BBICOKOMATHE3RATIHHOTG KAMMEBOrO INETOMHOrO MArMATH3MA ¢ DAHHErO Ia-
JIE0308 10 HACTOAINEE BPEMAL.

5.1.2 MERMEQHT-MTMKPUTOBLIA BYNKAHH3IM PHOTOBBIX JIOJNHH H TPOTOB

Bocrounas oxparHa AMYPCKOH MEracTpYKTYPEI B NO3THEM ME3030¢ (fopa-
MEN) XAPARTePH3YCTCHd HATHUHEM TOPCT-AKKPELMOHHOH H pHpT-rpadenosoti
CHCTEMBL KOTOPAA B LETOM HMMEET CEBEPO-BOCTOYHOE HAMpaBichue, DAHIKOE K
HATPAB/ICHHI) OCHOBHBIX IIYOHHHBIX PAIIOMOB ITOTO PETHOHA |

Kak ormeqanoch Bble, OCHOBHEIMH CTPVKTYPHBIMH 2j1€MEHTAMEH AMYD-
ckoit MUT an0TCA NPOTAKEHHEIE PA3NIOMBL, CPSAH KOTOPRIX BRLICACTCH A0N-
rOKHBYIIAA PU(TOBAA CHCTeMA TAHBITY, BO MHOTOM ONPEICIHBIUAY HAMpasne-
HHE PA3BHTHA TPOTOR M rpaleHOB. A NPH HAIMMYHH TOPHIOHTAMBHBIX JBKCHHI
JIUTOMNACTHH — BO3HHKHOBCHNE FOPCTOBBIX MoAmHATHIL. [eonmHamuueckuit pe-
UM B HMO3THEM ME3030¢ ONpPEICAHI CTPYKTYPHBIE OCOOCHHOCTH BOCTOYHOH
okpauHbr Amypekoit MLIT & xapaktep mMarmatiima: B nporufax, pudrax u rpa-
BeHax ~ HUIHAHHA OCHOBHBIN ()(DV3HEOB U MHPOKIACTOB, B TOPCTOBHIX JI0AHA-
THAX — (OpMHPOBaHHE IUTyTOHOB. Koppeaamua 3tux o6pa3oBaHHH Ha OCHOBE
OPTAHMYECKHN OCTATKOB, A TAKXe ABCOMOTHRIX AATHPOEOK NO3BOAMIHN MPOBECTH
COTIOCTARNCHHR H BBIABHTE OCODCHHOCTH PA3BHTHA BYIKAHO-ITYTOHHUCCKOTO
APOLECCa.

B Ammano-BaxunxckoM npornde B ero 0ceBofl MACTH HIBECTHEI WISTIOMHEIC
{a3ansTH, NHKPHTH KYATYXUHCKOH CBHTH! (SeppHAC-BANAIKITHCKOTO BOPACTA).
A B NMO3AHEROPCKHX TYPOHIHTOBLIN IOPOIAX BCTPEHAIOTCH MEHMCUHT-THKPHTO-
BHIC NOKPOBBI, Jalikn H 3kCTpy3uH (B6acc. p. Yimrka). Cepepree, B 6acc. p.Xop B
1965 r. 6 obHApY:RCHBL TPYORM MefiMeunToB [3uMuH H np.. 1965]. [lo nag-
HBIM abGcomoTHOTG 8o3pacta (= 140 £ 13 MioH feT) 0HH MOTYT OBITE OTHECEHBI K
NO3THSH Iope- PAHHEMY MeTy.

BO3MOKHO, MTO MEHMEYHT-MMKPHT-WEN0YHO-0a3aNETOREIH  KOMILISKC
HMEET CTOJb ANHTCAEHYH HCTOPHE) PA3BHTHA B JAHHOM NPOTHOE, MPHYPOYCH-
HOM K rrvOunnoMy pasnosy JyHexya-MuumaHs-ATMAHCKOMY PA3IOMHOH CHC-
TeMBl TaHBIY. 3ASCh JKE LIHPOKO H3BECTHH MHOLCHOBBIC H IUTHOUEHOBHIS Le-
Ho4HEe 033a16THl B BHAC MOHOTEeRHBIN BVIKaHoB (leavirka, balyuka) i mo-
KPOBbI CyOIme10uHbx Ga3aNbTOHIOB H HX TPAXHTOR (P.3aOMHAA, CPEAHEE Te-
yeHke p. bruxun). Takum oOpazon. mWenosHol 6a3aTETOHAHBI BYIKAHHIM 3T0T0
PerHOHa (YHKUHOHHUPOBAN, HAYHHAA C MO3AMSH OB H o TUIHOLEH, HA MpOTA-
AeHiH 00aee 150 MaHTeT ¢ HEKOTOPLIMH NepepHBAMH. Takas CHCTEMA BO3MOX-
HA TONBKO, ECH OHA HHHUHHPOBAHA HAHGOMee TTYOUHHEIMH TIPOLECCAMM, YIIb-
CHPYIOLIHMH BOCXOIAIMMMH CTPYAMH — TUTHOMAMH,

[Hlenouusle Ga3ajbTOMAB (MHKPHTRL. ABTHTH H T.0.) OBLTH BICPBBIE OT-
kpeitel KM Xyaoneem [1933] B cocTape KpeMHHCTO-BYNKAHOTEHHOM TONINM B
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Amyano-BuxuackoM nporube. flanpHelinue HCCHENOBAHUA NMOATBEPIUNH HX
IHPOKOS PACIPOCTpaHeHne [Caxno, 1963], a BNEPBLIC OTKPBITHIE MEHMEMHTO-
able TpyGrH [3umun 1 ap., 1963; Mapreimok, 1972[ n63e0mwin 0XapaKTepuso-
BATh ¢BOSOOPA3HBIH KOMIUTCKC MOPOA. KOTODBIL. KK paHee CUYHTANOCH, OBLA
CpojicTBeHeH maar(popMenHsin  obcranoBkam,  Bonmee  Toro,  mMeiiMexHT-
MHKPHTOBBIC TaBE1 ObUTH ODHApy#eHB H B ApYrHX Oporudax CHXoT3-AnuHA
(JanpHuHCKuit mporud) [By akanmueckue. .., 1984].

Hantonee nomssiit pazpes srux obpasosauuit wisecten B Gace. p. Ynurka,
[Ie NABBI 3AHHMAMT BEPXHIOK YacTh PA3pe3d TPHACOBO-IOPCKOH BYIIKAHOTCHHO-
EpeMHHcTOil dopmaunn [Bpaocer, 1978]. BepxHaa BYAKAHOTCHHAA TOMIIA
(KVATYXHHCKAS CBHTA) CHOXKCHA CyOmENOYHEIME OAQ3aIsTAMH, MHKPHTAMH,
MeiivMeunTaMu. MomHocTh ee koaebnerca or 800 zo 1900 M. Ha cesepe Cuxora-
AnuHA 5TH 00pazOBAHHA NPEACTABIEHE! IKAYPCKOit CBHTOM, Ha ore — morckoi,
aB E:;BHOM CHHKJTHHOPHH HX MOKHO MAapaUIeAM30BaTh C 2BJI0OBAKCKOH H ca-
MapruHCckoi ceuTaMu {Bynkanwdeckne. .., 1984]. Bospacr 3THX CBHT onpeaeni-
eTCH BeChMa YCIIOBHO H OTHECSH K TPHAC-TIO3IHSIOPCKOMY.

Kak 0TMEHAIOT HCCTIETOBATENH, HHTCHCHBHOCTD By IKAHUIMA YBEIHUHBAETCA
CHH3Y BBEPX H HAHOOJIEE MOLIHBIE MOKPOBBI OTBEMAIOT YPOBHIO RO3IHEH HOPBL

Pa3pes BYAKAHOTCHHOM TOMIIH B Pa’;IHUHBIX YacTAX MporH0a oTaMyacIcs
BBIICPKAHHOCTERY. HIDKHHE €ro YacTH CIGKEeHBI MUPORIACTAMH H KJIACTONARBa-
MH, pexe aHPOBBIMH JABAMH NHKPHTOB, BHIE OTMEYACTCA NEPECIAHBAHHE
NOKPOBOB NCHKOKOPATOBEIX (a3ANBTOE H NMHKPHTOB, 3aBEPIIANT 3TOT pazpes
nopdHpPOBLIE NABL NMHKPHTOBBIX 0A3ANETOE H MHEPHTOB C BKPATUICHHHKAMH
kepeyTiTa [BysraHmieckue..., 1984)

3anaznee MHKPHTOBEIC OA3ANBTHI ¢ KEPCYTHTOM BCTPEMAKTCA B BHAC HE-
fonplHx MOKPOBOB B COCTABS OCATOMHBIX TOMLL CPeaH HOMIHEIOPCKHX, (ayHH-
CTHUECKH OXAPARTEPH30BAHHBIX 0CaAKOR [XyaoneH, 1935; Caxro, 1965; u ap.].
3T0 KepCYTHTOBHE WEAOMHEE GA3ANBTH BEHIOKOBCKOFO KOMIMCKSA ¢ OTPOM-
HbIMH {30 1.5-2 cM) B QJTHHY BKP3ILICHHHKAMH KEPCYTHTA H KPYNHBIMH KPH-
CTANIAMY THTAHOABTHTA. OHH BCTPEHAIOTCA B OPEKUHAX, A Taloke B JAHKOBLIX
00pa30BaHMAX, TPYOKAX, IAC OTMEYAKOTCA METACOMATHUCCKHE mpeofpazopaHus
¢ KapOOHATHBIMH 30HAMH. MefiMeyuTl, KaK NPaBHIo, OTIHYaKTC] nopdupoBei
CTPYKTYPOH ¢ KPYOHBIMH BEKPAMJICHHHKAMH OJTHBHHA, NOTPY/KCHHEIX B OCHOB-
HYI0 Maccy, NPSACTABICHHYH) METKMMH KPHCTA/UIAMH THTAHOABIMTA, HWIBMCHH-
Ta H CTEKJIA.

basaneToRAbL, BCTPEYAIONINECA COBMECTHO ¢ MeliMEMHTAMH HIH OTACIBHO,
XapPAKTEPHIYIOTCH TOBBIMICHHOH HIGTOYHOCTEHY (KAJAHEBOH), THTAHHCTOCTBIO
(1aba. 42). uro oraMuaeT KX OoT (a3aIbTORIOB NANEO30HCKHX KOMILICKCOB [Byn-
KaHmueckue. ... 1984).

ConocraBnenne MefMEMHTOB AT4aHO-BHKHHCKOFO nporufa ¢ MeliMeds-
TaMu OIaTPOpPMEHHBIX OOIACTCH MOKA3LIBACT, YFO OHH $0JI6E [THHO3EMHCTEIC,
MEHEE HIETOYHBIE,
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Tabarna 42

C'pemli!e IHMMIPUCCKHE 000 nopos MeliMedHT-IHRPIToBoLl
R dicnouHeb AL ThROI cepyli (Bec. %)

7T

1123451 e 7 s8] e 0]l oz

Si0; 1397513844 1397513902 13846 50,28 1 46,43 13903 | 48,43 | 44.18 (39,01 | 47,6
TiO, [ 1,08 | 107|026 | 1,09 186 | 2.21 | 208 | 367 | 268 } 2,71 | 2.52 | 2,67
AlO; | 484 | 422 | 531} 483 | 7981 9,15 | 10,77 7.21 [11,46] 13,35 11,97 | 14,52
FesOp | 428 ) 484 ] 651 1 654 | 928 | 403 | 51 | 878 (3355431121 216
FeO [ 7511 75 [678 1686|6091 723|665 724 8290664 | na | 8,14
MnO [ 0,18 10271027 ) 026021022027 | 0,23 |0,23) 0230251} 40,16
MgO 1308)[31.9512628]20.76 17,26 110.65|10,52|14,94| 866 | 7,92 | 6,37 | 6,85
CaO ) 43513461443 ] 513 | 914 (114411242 |105411097111,86[1232] 8.1
NayO | 0,19 | 022 | 038 [ 041 3099 | 288 | 2,12 | 1.05 | 2,64 | 258 | 262 | 2.9
KO |[019]10021019 0250 0 | 033|632 143|057 1,22 ] 1,69 | 1,94
nen | 638 | 768 | 819 5513 78 | 138 | 34 | 509 | 3,2 | 361 [10.11] 4,71
Cr:0; | Ha Ha [023 1025|017 | 008 | 0,13 | 0,08 | ma | wa | Ha | na
NiO u.a H.2 02 1613 {615{006] 006 009 ne | ma | Ha | Ha
f Ha | Ha | na | Ba | Ba | Ha | aa | pa | 423|449 | 47 | 452

Cynva | 99,538 1 99,8 | 99,78 ) 100.2 ) 99.49 | 99,94 | 100,3 ) 100.3 ) 100,5 | 99,73 | 95,06 | 99,73

n 5 i 7 4 1 4 3 4 10 7 3 21

Tipumveyanste. 1-4 - mefimeunTel, 5-7 - nakputer (1- p. Anto#i, 2 — p. Karen, 3, 5, 6 -

- p. Jlamenstn, 4, 7 ~ p. YnuTRa), 8§ - OHKpHTOBBIe Bpexusn w3 TpyGKHA B3pLIBa, ¢ ApMaaioe; 9-10 —

Kyaryxpncxast ceita (9 - p. Jansnan, 10 - p. Yanrka). 11 -~ Torckas cbuta, 12 — JIkaypekan ceu-
Ta; 1 — KomuuecTeo ananyzop; f=Fe/(Fe+Mg) at. % (Bynrannyeckne. .., 1984 1.)
- - . }'

Peaxo3eMentHemi CHEKTP KAK MeHMeuHToB, Tak M 6asaneTos (Tadm 38),
TIOKA3BIBACT, UTO OHH XaPAKTEPHIYIOTCA PAROM 0COOEHHOCTEIT (puc. 34).

Cesephee, B npeeiax AMYPCKOTO pufiTo-rpabena, cpeau BYJIKAHOTEHHO-
KPEMHHCTEIX  OCAIKOB MAHOMHHCKO-KHCEJEBCKOTO AKKPEUWHOHHOTO  KJIHHA
BCTPCHAIOTCA MOKPORB OA3ANLTOB, CIATAIOIING MAYKH MOIKHOCTBIO 5O TWEPBBIX
aecaTkop MeTpoB [Bonsora u op., 1994], Bo3spact Ga3aasToBIX TEN ONpeagacH
N0 HCKOMAEMBIM panmonspuam. HauGonee seposren Bo3pact BepXHeH mmacTu-
HBI - py0eK BANIRFKMHA-rOTCPHEA, A CPeHUX NITACTHH — MO3AHMIA rotepus, Ba-
3aNMbThL KAK MPABHI0, abUPOBLIC, HHOIAA MIITAKOBBIC M MOPHCTHIE, NOCTOAHHO
MPHCYTCTBYIOT [HATOKNACTHTLI, OOMOMKH KPEMHEH, B BEPXHHMX HACTAX MNACTHH
H3BECTHBI TRAJIOKIIACTHTBI H BAPMONHTOBBIE PA3HOCTH.

Mo xumideckomy coctapy (Taba, 42) 6asanyThl OTHOCATCA K CyDIMemo4-
HBIM H IUEMOUHBIM THIAM, K CYINCCTBCHHO HATPOBBIM PASHOCTAM C BBICOKHM
conep/aHHeM THTaHa, [Jo meTporeoxmmmyeckmM XApakTepHCTHKAM 0asanbThl
MOFYT $bITh OTHECCHB! K BEYTPHIDIMTHBIM OKCAHIMECKHM THOAM, HO ¢ HECKO/b-
KO DOHIKEHHBIM cozepxanneM Y, Zr. nopsmieHnsiM Nb o crponvimesodl 030~
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Puc. 34. Konuenrpauus penxix u REE 8 noponax MeliMeynr-nakpH1-wienounofaramropoit
CepHA ANMAHCOro npornba, HOPMAH3OARHEIX X IPHMETHBHON MasTHE (A) u MORB (B). 1174/3-
mefiMennt (Kataun), 1355/] — mwenounol GazaneT (p. Y nuTKa)

ronueii. Kak nonmararor H.I1. Bourosa i ap. [1994], 31H 6a3anbTsl MOryT GEITH
OTHECEHB! K OCTPOBHBIN CEPHAM OKCAHWYECKHMX BHYTPHITHTHBIX 0OCTAHOBOK.
Hexoas 43 BOIPACTHRX ZATHPOBOK GA3aNETOB IUTACTHH KHCEIRBCKOTO KOMITICK-
£4, AMUTETbHOCTE (HOPMHUPOBAHKA NOKPOBOB MPOMCXOMMWIA B HHTEpBane 10 MIH
JIET B FOTEPHBE-CPEAHEM DAPPEME.
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PaccMATpHBaA IeOJOMUSCKHE 0COOCHHOCTH 3THX Ba3a/IBTOR, a TAKKE TO-
BBILUICHHBIE 3HAYCHHA H30TOMHBIX COOTHOWICHHH, MOXKHO CACMATH BEIBOA, MTO
ACTNABbI MCHLITATH KOHTAMMBALMIO KOPOBBIM MRTEPHATOM. YTO, BOZMOMKHO,
COOTBETCTBYET OOCTAHOBKE rpadeHa.

513 JTAMIPOUTOBLIH (THKPUT-IENOYHO-BATANLTORBIN) BYIK AHH3M

K ofpasoranuan 310 CEPHH OTHOCATCA TPYOKH B3PhIBA H MEIKHE CYOBYA-
KAHHMECKHE MACCHBEL, KOTOPRIC OBITH BRUICICHB] B 00BeME JAAHCKOIO KOMILIEK-
ca [Orusaoe, 1978; Makcinos, 1978, 1982, Byakaumueckae. .., 1984, u ap.] wa
BOCTOYHOI OKpanHe BamKankCKoT0 BYNIRARHYECKONO CBOAA B 30HE MEPECEUCHNH
CEBEPO-BOCTOYHOIC H CYOUIHPOTHEIX, 2 TAXIKE KOIBICBAIX PATIOMOB, OKOHTYPH-
BANOIUAX BYIKAHOTCH. BO3pacT MUKPHT-LEN0MH0-02320BTOBEIX MACCKBOB OMpe-
OeAACTCA TEONOTHYECKHMH HAOIIOOCHHUAMHE H JTAHHBIME A0COMOTHOTO BOZPACTA
115-117 man ner (Maxcimor u ap, 2001).

Briepebie MeTOUHBIE $a3aABTHL B 3TOM paiioHe GLUTH YCTAHOBRCHEI TIPH
MPOBEIEHRN [eIoro-creModHbx pador B8 60-70 rones (Tonosaesa A A, Bypaa
B.H.. Kopuuenko B.H.). [Ipn u3yueHnn Menosoro MarmaTwsma Bamxansckoro
BVIKAHOTCHA, MOMHUMO M3BECTHBIX HAXOZOK, OOHApV)KCHEI HOBME JafikooOpas-
HBI¢, 3PYITHBHBIC TENA H IKCTPY3HH ICIOUHEIX KATHEBBIX NHKPHTOB. OTHECEH-
HEIE, B CBOE BPeMS, K KHMOepIHTOMOAOOHEMM 00pa30BAHMSM,

JPYOTHBHBIE TE1A IENOYHBIX MHKPUTOB pasMEINaKTCd B mpeaenax Ban-
HANBCKOH BYJIKAHIUCCKOI 30HE, PYHAAMEHT, HA KOTOPOM 3AM0KEH BYIKAHO-
TeH, TPEICTABNCH OTACNbHBIMH DA3POIHCHHBIMH OAOKAMH apXelcKo-IpoTepo-
30MCKMX  KPHCTAJUTHUECKMN MOpOX  DBypeHHCkOrO  MacCHBa,  OCAJ0YHO-
BYNKAHOTEHHEIMH H BYIKAHOTCHHBIMH OOpA3OBAHHAMH NANCO30M H MEINI0A
Apeal pacpocTpaHeHHA TpYO0K MPOCEKEH B NPEIEeIaX MojJ0CH CYOLINPOTHO-
IO APOCTHPAHHA NPOTLKEHHOCTRIO OKON0 100 kM, OT cpegmero TeyeHns p. I'o-
PHMH HAa BOCTOKE OO MCTOKOB p.bastopo Ha 3anaze. B menTpansHON 4acTe OH
NCPEKPBIT MOIEM BEPXHEMENTOBEIX 3y3HROB DamKanecKoro xommuekca ban-
HANBCKO# 308k, CNeAyeT OTMETHTE HIOWAAHYIO 33PAKCHHOCTD A/UTFOBHA TIPH-
TOKOB pek [opuHa, [LKHAKYHM, B MCHBINCH CTeneHH p. Kyp B mpenenax Boime-
AACMOTO JMHHEHHOTO apeana OGAOMKAMH CIHORIMCTO-ONHBMHOBBIX THKPHTOB.
YTO CBHACTENBCTBYET O BHICOKOH HACHULEHHOCTH 3TOH IUIOWANH 3PYNTHBHBIMHA
TenaMH HeCOMBINAX PAazMEpOB (puc. 35).

Bocrounee, B Mao-YaHCKoM PyIHOM palione, M3BECTHBHI HAXOOKH MOZOG-
HBIX BEICOKOTHTAHHCTEIN H BBICOKOKATHEBSIX ITHKPHUTOR OIH3KOTO BO3PACTA.

Bynkanmieckiue 00pazoBaHHA ITOTG CBOLOODPAIHOTO MHKPHT-RAMIPOH-
TOMAHOTO KOMINIEKCA RPENCTABACHLI TPYOUATEIMH H TPEWIRHHBIMH JaHKOBRIMH
TeNaMH, peae CHIIoo0pa3HbIME 3aNeKAMH W IKCTPYIHBHEIMM LITORAMK, MOIl-
HOCTEN} OT HEPBEIX METPOB J0 CaRTHMETPOB. Miroraa HabmoaaroTea TOHKOUHL-
CKUHPYIOLINE BEPTHKANLHO-BECPHEBIE "CTPYH" BYIKAHHYECKOTO MATCPHANA, KAK
6bl MPONUTHIBAKOIIEE NECYAHC-ANCBPONRTOBRY BMELIANILHIA CYBeTpatT (TpySKRH
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Puc, 35. Cxema pacnpocTpaHeHHs Tpy0ok 0¢HOBHEIX Ttopoa B npenenax Bypennckoro Bymka-
Hotena (M-6 | 200 000).

1 ~ Tlopoars dyHaaIMeHTa: KPHCTAUIHZECKHE CNantel {apxei, npotepoiodi), ocanoyHo-ByaKa-
HOTeHHEIe H HHTPY3HRHER oDpazoBaHES mateozod, Mezozof;, 2 — TpyOKkH M aKcTpyzHEHBIE Tela Ka-
JIHEBLIX OCHOBHBIX nopol; 3 — AHfge2HTo-6a3antThl, AHASINTHL, JANATEL paHHEr0 Mena; 4 - KHonore
BY¥/IKAHHTE! (PHOTHTE, NAUHTH) Gamkanbckoro komnnekca Bamkansckodl somwl, 5 — DcTpy2HBHBIC
00pazoBaHHd KHCNIOTO cocTaBa; 6 ~ MonnoaHopuTel crmmABckoro Komnodexca; 7 - HloporHast aoHa
pacTipocTpaHeHHA TPyGOK KAMHEREIX OCHOBHBIX Topon; & — BepxaeypMuiickuii rpaHy TOHAHBIH MACCHB

npasodepexss . JHKHAKYHH) H BRITESILIOMIMECS HA TEMHO-CEPOM (DOHS OCATKOB
JHMEL [0 GMEHb BHICOKOH KOHHCHTPALME OPAHKEBOr0 THTIAHHCTOr0 O1HOTHTA.

3aneranue OTAENBHBIX NOTOKOB JABOOPEKMME IENOUHEIX THKPHTOR CPEIH
HIDKHEME/IOBEIX TYPOTEHHO-0CAAGMHBIX OT/IOWKCHAH H NEPEKPBITHE HX BEPXHE-
MENOBBIMY KHCABIMY 3DdyruBaMH (ATKANBCKOTD KOMIUICKCA 00OCHOBHIBAET HX
paHHeMen0Boi Bo3pact. K-Ar saTHPOBKH JABYX 00pastoB CAIOHIMCTHIN MHKPH-
TOB TAKKE OTBEHAT paHHeMy mMeay: 0bp. M-932 — 117,7 mun net u 06p. M-927
~ 121,3 MaH BT COOTBCTCTBCHHO,

Xapaxrepuoil 0c00GHHOCTBIO BYTKAHHHMECKHX MOPO] ABIACICA HX MAaKpo-
CKommqeckH (sHemne) Opexanesranblit oOmuk. TpyOxy HACHIUEHE! KCCHOTHTA-
MHU BMEIAOMuUN nopol hyHAaMeRTa.

Bapyauiy MHHEDATIBHBIX NAPATCHEIHCOB HOPON H 3AKMUCHHEIX B HHX
METAKPHCTOR TQ3BOJIMIM BHIOEAHTE CPEAH HHX HECKONBKO TIABHBIX PASHOBHI-
Hocreii (MakcumoBs n ap, 2001).
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QAsGUR-KREHORUPORCEHOGEIE IUKPEIBE — PE3RO NOPQHPOBBIC MOPOIDI He-
BAIMTOBOI CTPYXRTYPHL PEHOKPHCTHI CocTaBmmoT 30 30 % obbema mopoasl H
IPEACTaBACHBI THIBKQ QIHBHHOM H THTAHHCTHIM KIHHOMMHPOKCCHOM
Wo.EnpFs;. OcnopHAaf Macca CROMKEHA MMKPOJIWTAMH THTAHOABIHTA. JTAITYa-
TBIM @TPEraToM KATHIONATA, ANMATHTOM H HACHINEHA NCHKOKCEHH3HPOBAHHOI
"mpinpi" THTaROMarHeTHTa 30 10%. Xapakrepuofi nerporpaduueckoil ueprodt
Ol-Cpx nukpHTOR ABIAETCA MPEOOIAJAHKE 0OTOMOYHBIX (OPM H pasHbE Ba-
PHALMH PazMePa BKpaIICHHHKOB — oF 0,1 z0 10-15 s, OTMEHarOTCA IIOMEPH
KIHHONHPOKCEHA PA3MEPOM 0 5 MM,

Cpeaun npeobaaJaomwell rpynnsl CHOHIHCTEIN JAMITPOHTOHAHEIX HKPHTOB
perAesmoTes Ol-Bi ¢ pemiany Cpx u Ol-Cpx-Amf-Bi passocu, [T cmeomameTs
TIMKPHTOR XApAKTEPHO NOABTIEHHE (DEHOKPUCTOB THTAHOMATHSTHIA H KODPOTHPO-
BAHHBIE HOPMBI KPHCTALI0B OHOTHTA M KEPCYTHTA ¢ XAPDAKTEPHBIMH GYXTOUKaMuU
pazseaannd. COcTap 0T OUMH3OK THTAHHCTOMY (uroronnTsl (=22%, Ti(3;,=6%).
af kepeyrira = 37% npu cogeprxannn TiO,; = 5,2% (rabmn. 43).

- Tabnaupma 43

Xirarseckite AHAMGGB O PO TAMITPOHTOBOF cepiin

932 046 536 1006 1067 895 A
Si0n 40,32 38,50 41,95 n7 49,80 48,05
TiO; 4,68 3,59 385 3,00 2,30 2,96
ALO, 12,40 9,90 12.85 13,18 14,02 12,40
Fes0s 3,58 6,70 6,13 348 5,60 4,00
FeO 9,61 6.83 6,88 8,63 498 6,12
Ma0 0,24 0,20 0.23 0,20 0,30 0,19
MgQ 10,64 11,24 795 8,24 7,35 683
Ca0 6,48 12,01 10,22 11,24 9,00 773
Na;0 0,30 0,43 2.16 2,18 2.66 2,83
K:0 3,30 3,04 2,34 1,80 2,13 279
s 094 0.93 117 0,57 0.68 0,79
HO 0,44 075 0,29 ; 0,17 0,35
i 6,51 5,48 336 2,58 0.96 436
Cymtma 95,44 99,60 99 58 99,57 99,95 99,47

[Ipimesasmie. AHannse sbmoateksl B ALl JIBIHY PAH, ananumax JL.B Henamkosckas

OnueuH H KIHHOMHPOKCEH HAOMOJAIOTCA NPHMEPHO B PABHBIX COOTHO-
IICHUAX H 00pA3YIOT PAHHWOI0 ACCOLMALHIO, BhlzencHus OMOTHTA, KEPCYTHEA,
THTAHOMATHETHTA 3RAYHTENLHO GoJie¢ MO3MHHE H YaCTO HAXOAATCA B PeaKLOH-
HBIX B32HMOOTHOLIEHHAX € MHHEPAJAMM DAHHETO MAPATEHEIHCA, OCODEHHO Me-
TAKPHCTAMH KIHHOMHPOKCEHA, ODLIMHO MHTEHCHBHO 3aMEIIAEMBIX CIROZOI.
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BHOTHTH BAXOAATCS B ABYX FeHEpauuax KpynHeie 10-15 mm oBameHEIE
BbLIC/ICHHA H ArperaT MEIOKMX YAIMHCHHBIX IVIACTHHOK, MpONHTBIBAROINHIT OC-
HoBHOH Oasuc mopox OKpacka CArGI CBETNO-KOPHYHERAS, OPAHKERad, IICOX-
POHPYOT B KHPRHYHO-KPACHBIX TOHAX H 00NIATART PE3KOi J0HANBHOCTHIO. Ke-
NE3HCTOCTE CIEOA COCTABILACT 24-29%, a conepaanue TiO, — 6 Yo (Tabn 44)

Tatnuua 44

Coctappl KOMOMIpoKceHor, aridintanos 1 GHOTHTOR JAMIIPOHTOBOH Copimy

931 1667 1003 10G5 1006 932 1807

Cpx Cpx Cpx Hb Hb Ba B
810 31,20 49,50 49.54 39,63 40,28 3723 3569
Ti0: 1.21 1,94 1.54 460 5,28 6,12 5.87
AlOy 2,78 4.94 4,54 13,48 12,00 18,02 1785
FeyOy 2,86 2,10 2,02 1,86 3% 1.74 091
Fe 3,66 507 4,70 10,23 9,06 8,53 10,96
MnO 0,12 - 0,09 0,12 0,21 0,11 0,11
MgO 15.70 13,60 1531 12,85 12,17 17,32 16,07
Ca0 2138 21,90 20,82 11,28 11,3 0,26 0.48
Na,O 0.24 0.47 0.46 1,76 1.84 g2 0.67
5,0 - 0,06 0,39 2,09 1,51 3.28 9.13
PO - - 0,12
H;O" 0.60 - 0,18 1,57 2.54 2.10 2,41
H0" - - - - - 0.50 -
F - - - 0.10 0,36 0,31 0,31
Cymma 99,75 99,58 9968 9948 100,40 | 100,51 | 100,33
f 18,4 22,3 19,5 348 376 248 294
Kt - - - - - 229 23.3

Mpimevarme, Anandsel sbinonHessl 8 ALY IBI'H PAK, ananwrak Hataposa 3C

B KepCyTHTCOASPHAIIHX PAHOCTAX PE3KO COKPAINACTCS COACIPKAaHHE KM=
HOITH[IOKCEHA M OJIMBHHA, ONHOBPEMEHHO B OCHOBHOM 0a3kce YBEIHUMBAETCA
KOHIEHTPAIHSI M CTETNCHL PACKPUCTANTHIAUMM MAMMATOTO ATPEraTd KAJIHCBOro
noaeeoro umara. Cocras Cpx cooreercrByer WogEngFsio, fs, = 22% npn co-
pepxanun TIO; — 6%, fi, = 37% mpy comepsrasmn TiO; — 5,2%. TTopoaw co-
JEPKAT KPHCTANIREL KapOOHATA, KOTOpHIH He BRIIMSAHT HANOKEHHGHIM MHHEDA-
foM H ofiTekaerca CPHEHTHPOBAHHOM OCHOBHOH Maccoi (Tabn 44).

Cy6agmposbie O-Cpx-Bi mienoMubie apHRPHTE] OTTHYAKTCA NMPHCYT-
CTBHEM BBICOKOTHTAHHCTOTO KMHHOMMPOKCEHA H CBOSOOPAIHEIX OKPYDJEIX 000-
CoBMeHu, CAMKSHHEIX TIEPBCBHNBIM ATPEFATOM KAJIMEBOrO TONEBOTO LINATa,
TOHKOIUTACTHHYATRIM GHOTHTOM M AHATRUMMOM. OCOCODICHHA HE HMEIOT pel-
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KUX TPAHHLN H NOI00HE! arperaty OCHOBHON MAcchl, BRLASNAACE OOMIEE KPYIIHLI-
MU PA3MEPAMH MEHEPATOB, HCHKOKPATOBOCTRIC M O0OTAIICHHOCTRIO KANHEBBINK
dazamu. B cocTaee akueccopmeB, HapAZy ¢ NpeoONAfANOIIHM ANATHTOM, B MO-
POAAX OTMEYAETCA 3HAYHTEIBHOE COTEPKAHES LHPKOHA.

Obmwedt 4eproil MEHEPATLHOTO COCTABE COPHM IMETIOUHBIX THKPHTOB SBJs-
eTcA MX 0eannardoKIA30BeIH COCTAB, KOMMMCCTBCHHEI POCT [0 MEPE NCHKOKPH-
TH3AUHE NOPON (YTOPTHIPOKCHICOACKAIEHN MHHEPANOB, NMPeodiaJaHne CIEO-
AHCTBIN PA3HOCTEH, YTO 3AKOHOMEPHO OTPAXKACT NOBBHUCHHYIO KANHSBOCTh 310it
YJILTPaDAZHTOROH ACCONHALHE H NMOHIKEHHYH) AKTHBHOCTb H KOHLEHTPALIIO
HATPHA.

PaccmarpuBaeMad cepHi MaMOPOMTOHAHLIX MOPOI OTBEYACT HU3KOKPEM-
HereMHCTHIM (38-48 % Si0,). BHICOKOTHTAHHCTRIM KAMHEBEIM GasutaM. Tlopoap:
COOTBETCTEYIOT OJIHBHH-HE()ETHH W AaKe NEHIMT HOPMATHBHLIM COCTABAM, Xa-
PAKTEPHIVIOTCA NMOHIKCHHBIM COICP/KAHHEM TIIHHOIEMA H MOBBIINCHHBIM (oc-
dopa, uTO (PUKCHPYETCA MOCTOAHHOM HACHLINEHHOCTBIO DYARBIX MHHEPATIOB H
cmog, anatutoM. Cogepianne ochopa H3MEHASTCA NPONOPIMOHANBHO POCTY
THTAHUCTOCTH NOpod. CIFOIHCTBIE MHKPHTH! OTBEYAKT KANHSBBIM YIBTPAOC-
HOBHBIM PA3HOCTAM M Hambonee Omiku gaMnpouraM. B ampuGoncoaepammx
THMKPHTAX NOBBILCHE KOHUCHTDALKHYM HATPHA, 4 OMHBHH-(MIGTOMHTOBEIC PA%HO-
CTH XAPAKTEPH3YIOTCA OTHOWEeHHEM K.O/Na,O, Onmkas & 10 (1abi. 43).

ConocTaBieHHe MOPOA NAMNPOUTOBOI Cepiiy BypeHHCKOro MAcCHBA ¢ pe-
THOHAME MHDa, TA¢ OHH TMPOSBNEeHH {3an. ABcTpanus, MoHTaHa, Boct. Adpuxa,
H Ap.) IOKA3LIBACT CYILCCTBEHHLIC OTAHYHA H OMpeeNeHHBIE CXOICTRBA KaK MO
XUMHYECKOMY COCTABY. TaK H M0 H30TOMHO-TEOXHMHMECKHM XAPAKTECPHCTHEAM.
Faasusie w3 HHX: AAMIPORTONOIOOHKIC AOPOAR BYpEeHHCKOrO MaccHea Oonee
TAHHOIEMHCTBIE M MEHEE MATHE3HANBHBIC, HO BCE OHA BHICOKOTHTAHHCTHE. 110
cooTHoweHmo K/Na uvelor 3HaunTenshble konebanus; ot 11,1 uw 7,1 - B mar-
HE3HANBHBIX J0 = | — B 00/12e KEICIHCTEIX PASHOCTAX, Y10 AQ3BOLCT OTHECTH
HX K armantoesiM (K, > 1.0) unu MmuackuroeeiM (K, = 0,8-1.0) THnAM mMEMOYHBIX
nopoa.

IMupoxcerpl ¥ OHOTHTH OT/BIMAIOTCS MOBBILEHHOH IMTHHOZEMHCTOCTHIO H
JKERCIHCTOCTLIO, YTO H OTPAKACTCA B (QOPMYIBHRIX ¢IHHHIAX — H3OMOP(HIM
(51 < Al) cmeunyr B cTopony Al. 370 ke CBOHCTBEHHO ¥ 411 aM(uGon0oB
(tabn. 44).

Kanuepric ocHOBHBIE MOpoas! TpyOox BYPEHHCKOTO MACCHEBA mMpE COMOC-
TaBACHUA ¢ nammpoutamu Ascrpanuu, Moxtana w Culupu oTmHMuanIcs HH3-
kuMu koHuenrpamwisty LREE (8 3-4 paza), Ba, Sr (5 2-3 pasa), no GAH3KY 10
conepsanuan HREE, Rb, Sc, Co, U, Th, Pb. Tawke k4K H B JAMOPOMTAX HM
CBOHCTBEHHE Oan3Kkue BemwunHE cooTHomenni Ce/Sr, Si/Nd, Rb/Ba, Sm/Nd u
U/Pb (Tabn, 45, 46, puc. 36).

Mzoronusle cooTHowenus St, Nd u Pb (no aanueiM 0ZHON npoful) noka-
3bIBAIOT, YTO KAJHEBLIE OCHOBHEIC HNOPOTH TpyOOk obnazator Gonee pagyoTeH-
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HBIM CEHHLOM H BHICOKHMH COOTHO- Tab6nuua 453
mCHHA 5 d, UPb n Rb/Sr. wo Kowuttenrpaigoms REE » RE (/1) B mopoaax

MCHEC DPAJHOTCHHBIM CTPOHLHEM B JAMITPOHTOBOI ceprm By peHHeKOT0 MaccuBa
CPABHCHHH € ABCTPATMHCEKHME TaM-

TPOMTAMH W QCHOBHBIMM  JABAMM Ne npoBel
i : - DAeMeHT
S;fa'lo?:)é?g;;j]j%df%ﬁgagﬁ 932 1006 946*
PATHBHAA TOMKA HAXOOMTCA BOMM3U BN 16 3 -
TOJIA OKEAHHYECKHX OCTPOBOB. Co 39 50 -
TpupencHunie  gaHMbEe N0 Ni 350 251 -
KOMIUIEKCAM KAafHEBBIX OCHOBHBIX Rb 104 638 610
nae tpyGox Bypemnckoro Maccusa Sr 995 1333 740
NG HEKOTOPBIM NMETPOXHMUHMECKHM H ¥ 28 36 22
TEONHMIMECKHM napaMeTpaM Zr 343 294 770
(K;0/Na,0, CaO/ALO; H coOTHO- Nb 146 106 75
meruaM REE) nmos3BoasioT OTHECTH Cs 10,6 1.7 -
HX K ITOPOJAM JaMIPOHTOBOH CEPHH, Ba 2956 685 9t
HO OTIHYAHIOHACA OT NOCHETHHX La 70.1 70.3 67.0
crnexrpoM REE W w30TOmHBIMH Xa- Ce 14,2 163 120
PAKTCPHCTHKAME, Pe 308 35,3 N
; Nd 56 783 50,0
514 MENOYHO-BA3ANBTOBLIN Sm 12,0 14,7 100
BYJIKAHH3M PUOTOR En 357 3,97 290
H LIEHTPAJIBHLIX ATITIAPATOS Gd 10,4 12,5 -
B KaiiH030c ByJIKaHH3M HA TEpP- T 131 160 1.40
PHTODHH AMYPCKO#H MEracTypKTYPHI gz ?’33 T’jg :
NPOABLANCA HEOAHOKPATHO: B JAMHIA Er 2:46 3:28 -
- BO3MOMHO B IIO3THEM
naﬁgci%];iml; MHOLCHE H B FOJOIi[:He, Ton 0.32 043 -
' Yb 1,68 2,35 240
3a nocneaHee ISCATHICTHE TOABH-
Lu 0,24 0,34 0,28
| IOCh MHOTO AAHHBIX 10 A0COTOTHEIM He 15} 690 -
' BATAPOBKAM BYIKAHMMECKHX T, Pb 10.8 153 _
BO3PACT KOTOPHIX paHee ONpenedn- h 922 827 _
¢ ¥CI0BHO. JCO0CHHS 3T0 KacacTea U 201 179 ~
MHOUEHOBBIX, [O3AHEMHOLUEHOBBIX- S 187 161 _

ITHOLICHOBBIX TIOKPOBOB (0a3aNbTOB U
LUCHTPATLHBIX AMMAPaTOBR. JTO e
KACATCA H OTHOCHTEMBHO NCOXHMHMECKOH XaPAKTEPHCTHKH KaK PEAKO3EMETb-
HOM, Tax H H30TONHO, YTO, OE3YCIOBHO, 3ATPYAHAST PIICHHE BOTIPOCOB ITy-
GuHHOTO MeTpoTeHesnca. Hanbonee MHTEPECHEIMA B 3TOM NITAHE ABLHOTCA pa-
GOTBl KHTAACKHX [EONOTOB, OPOBSICHHLIE COBMECTHO ¢ AMEDHKANCKHMH H
AMOHCKHMH yuenbiMu 1o Cesepo-Bocrounomy Kuraro [Chen et al,, 1989]. ITo-
JyueHsl HOBSIC Januble 1o Bocrouuomy TIpHMOpRIO, Omaroaaps COBMECTHHIM
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CsRbfaTh U K NblaCe & NoMi Zr SmEuT Gg Ov ¥ Er Yo lu

Puc. 36. Konuentpatus peakux 1 REE » nopopax JamnpoHToBoil cepar BypeHnckero (932
1006) w OxoTexore (4821 u 4367) MACCHROB, HOPMANH2OBAHHLIN K NMPHMHTHBHON ManTRE (A) &
ORB (B) Npobsi npeaoctasaenst C.O Maxcumossis

oMy BocTOUHO-CHX0T>-AMHCKOMY NOACY, JOCTATOMHO JCTANBHO OBl 0 oXa-
paxtepr3osaHbl B paGoTax poccHiickax reonoros [CaxHo, 1984, 1991: Ionos,
1986; MapreiHos, 1982; n ap.], a Takxke B 06oSwaromux Mosorpaduax [Byika-
HRueckHe. .., 1984; Taxooxeauckas oxpamna, 1991; # ap.). beimy paccMOTpeHsI
KAK BOMPOCH T¢OIOTHYECKONG CTPOCHHS, COCTABA BY/AKAHOTCHHBIN KOMITNCKCOR,
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TAK H BONPOCH TEOMHHAMHYECKOTO PEkMMa (ODMHDOBIHHMA 3THX CTPYETYD.
HiotomHaa H rcoxuMmueckad, OCODCHHO peIKO3eMeNbHad, XapakTePHCTHKH
CTA/IH BO3MOKEH TOJIBXO B NIOCIEIHHE TOIEL. ITO NO3BOMHI0 Doee OnpeleneH-
HO HAMETHTH HOBBIH reOHHAMHUCCKHI PYOeK 32BEPLIAKINETD ITATIA IBOMOURK
OKPAHHHO-KOHTHHCHTAIBHOTO [MoACa. OH COOTBEICTBYET ITAlly DIEPECTPOHKH
CTPYKTYp noAca Ha pyOexke MaHumil-mancoueH. BOBNEUCHHEM PETHOHA, T.G. BOC-
TOMHOH OKPAMHB! METACTPYKTYP3L, B pu(pToo0paz0BAHNE, YTO OTPA3HNOCE B NO-
ABNEHHH [EOXHMHUYCCKHN XAPAKTEPUCTHEK, CBORCTBEHHAIN HEPEXOMAMBIM THIIAM K
BHYTPHILIHTHBIM O0CTaHOBKAM. K 3TOMY THIY MEPEXOAHBIX AOPOA OTHOCATCH
BYIKAHHMTEL GOTONOMBCKOTO KoMIAeKea CHXOT3-AMHHCKOTO nosca. bonee mos3a-
HHe o0pasoBanHA, NPEICTABNCRHBIC 0a3aMbT-PHOIHTOBEIMH KOHTPACTHBIMH AC-
coumauiam (Keapoeckas, Kurunekas 4 ap.), 3apeplUAIOT PA3BHTHE OKPAHHHO-
rQ MOACA U 3HAMEHYHT BCTYIUICHHE PeritoRa B 3Tan pugroobpasosanid H (op-
MHpOBaHRA NATO0A3ANETOBR, 4 B QoNee Mo3AHee BpeMa (MHOUSH-NOIMHUH MO~
IEH) ~ B BYMKAHWIM pudTOROH CTaANH, CBAAHHMI ¢ PACTAKEHHEM KIK OKpa-
HHMHOM METACTPYKTYPhE, TaxX H €& NEHTPANBHBIX “acTeil. B cBAM ¢ 3THM. Bonee
BETaNBHAA TEOXMMMYECKAA XAPAKTEPHCTHKA ACCOLMAUMH NMOPOX 2TOT0 3TAMa.
VYHTHIBAA HOBBIC JAHHLIC, MO3BOMACT HAMCTHTH, OCHOBHBIC 3JAKOHOMEDHOCTH
reOAWHAMHYCCKOIO PERHMA, PacCMOTPETh BOMPOCH IAPATCHE3HCA BYJIKAHHME-
CKHX CCPHH H ROCTPOHTBR METPONOTO-TCOXHMHUSCRKME MOJCTH BYIKAHH3IMA KAK
AKTHBHBLY OKPAHH MEFACTPYKIYDEL, TAK H €€ UeHTPAaNbHBIX vyacTeil Taxum odpa-
30M, B OOIHEH cxeMe pa’BuTHA BYNKAHHIMA B PCASTAX METACTPYKTYPH B Kaii-
HOJOHCKOE BPEMst MOMKHO HAMETHTH HECKONBKO ITANOB: JAHHA-NATCOUEH
(+30UCH), OUUIOUCH. PAHHCMHOUCHOBBIM H  MO3AHEMMOUEH-[THOLCHOBLIH
{(+rrnneficroueH). KaxmoMy U3 3TanoB COOTBETCTEYET (JOPMHPOBAHHE, [MABHLIM
o0patoM, BYJKAHOTSHHRIX TOAL. OmpeneTeHHe BO3PACTa BYNKAHOTCHHBIX 0fpa-
30BaHHI OCHOBAHO HA MANOMHCICHHBIX, & MOPOH M HPOTHBOPEYMEBIN, IIANEO-
(ropHCTHYECKHX AAHHBIN. AGCOMIOTHRIX AATHPOBOK TAKKE HEAOCTATOMHO, UTO
BCCHMA JATPYAHACT KOPPEIMUMID BYIKAHOCCHHBX, NMOPOI 0CO0eHHO wmwiatoda-
JANLTOB, PA3BUTLIX Kax B BoctounoM CHXOTI-ANHHE, TAK H B NpeAcnax Bceil

AMYPCKOH METaCTPYKTVPLL

O0as reoloriMeckas XapakTepiucTura

Bocrouno-Crxors-AnuaEckui BYIKAHWMECKUME TOSC, KaK OXHA U3 CTPYE-
Typ BoCTOUHO-A3HATCKOTO BYITKAHHYECKOTO THHEAMEHTA, OBLI PACCMOTPEH pa-
HEC W 386Ch €T0 XAPAKTEPHCTUERA He mpeicTapiena. CIesyer TOMBKO mOmMEpK-
HYTb, MTO Npu OOWWMX YEPTaxX CTPOCHHA, CBOHCTBEHHRIX BCeM 3BeHBAM BocTou-
HO~AIHATCKOIO BY.IKARHYCCKOTO NTHHEAMEHTA, KAK CTPYKTYpe rrobarteHoll, maq
KRIOTO M3 WX XAPAKTEPHbI H CBOH OCOOEHHOCTH palBuTHA. TEM He MEHee,
PyOeX No3IHKI ME-TIACOTEH MU BCEX 3BCHBCB NHHEAMEHTA ABNAETCH pvle-
JOM MIMCHCHMA TCONRHAMMYCCKOTO PEAKMMA, 4TO OTPAMKACTCA H B HAMEHEHHH
XAPAKTEPA BYIKAHHYCCKHX NMPOLECCOB M COCTABA MOPOA. JTAMEI, BBRLICICHHBIC
BBILUE, OTPAXKAIOT ITH H3MCHEHNA.
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K naHMii-AneoneH-30LCHOBOMY JTaly OTROCATCR B Boctounom CHxors-
ANHHE XHCHBIE BYJIKAHHTHL GOTOMOMBCKOH CBHUTHL QHACIMTHI M AHOEIHTO-
$23anETE KY3HETOBCKOH CBUTHI H €€ aRANOTOB 310 KANBACPHBIE KOMIUIEKCHI,
CBASAHHBIC C PATBHTHEM BYJIKAHHYECKHX LCHTPOB, [IABHBIM 00pa30M, BO BHEIU-
HEH, MEHBINC — BHYTPCHHCH 30HC UCHTPARBHLIX H I0MHBIN HaCTAX BVIKAHMUC-
CKOTO MOACA XHMHYCCKHE COCTAB M XAPAKTSPHCTHKA MHKPO3MEMEHTHOIO
PEIKO3EMENBHOTO COMEPKAHNA TMOJBOMAOT OTHOCHTH TOPOABI K MEPEXOMHBIM
THIAM C BHYTPHILTHTHBIME O23HTOBBIMH vepraMi. OCOOCHHO 3TO CBOMCTBEHHO
11 Gonee QCHOBHEIX 14B 3TOr0 y1ana (tabn. 47,48). bonee MONOAbe BYAKARMYE-
CKHE KOMINEKCH (ONHTOMCH-HIKHETUTHOLCHOBEIS) TPEACTABICHLL, THABHLIM
ofpasoM. HazAMbTONAHBEIMH M OHMOZANLHBIMH (opManmayH. OHR CHArarT M-
KPOBLL BY TKAHUHECKHX MUIATO, 4 TAKKE OTIETBHBIE UEHTPEI H CYORYNKAHI4ECKHE
HHTPY3HH BAOIb HoGepe:xba AnoHckoro mopd. Haubonee moaHo 370t 37am npo-
ABAICA B ceBepHOH yacTi ChxoT?-AnnHA. OHM BBLISACHB! B CBHMTH CH3HMAH-
CKYH0. ROMYAHCKYIO, KHIHHCKYH) — HA CEBEpe; CAmMBE3CKyH, MAKCHMOBCKYIO,
KH3HHCKYIO — B LIGHTpanbHOM H CYBOPOBCKYIO H €¢ aHamoros ~ B FOuaom Ch-
x0T3-AnuHe [1opoas! 3THX CBHT, 0CODEHHO CEBEPHOM YACTH, AOCTATOUHO NOIHO
ONAPAKTEPHI0BAHEL JAHHBIMH a0COMOTHLIX Bo3pacToB (MapThinos, 1999), u B
HEKOTOPHEIX palpesax — dumopuerdyeckmmu ornevarkamu [Onefinukos, 1989;
Axmernes, 1974 nap].

Tabauyga 47
CO.EI.EPJICGH]!C pemmx H ptaKoieMeIbHBIX 3eMeHTOB B JIRRBAX H 'JRC'I'[})BHII‘K

OPOMEKYTOMHBIX cepHIl MeTO3OHCKIX PHETAX H BYIRANMECKITX apeoniak
KOHTHHeHTAMBHEIX 30H AMYPCKoit METACTPYRTYPEI

1 2 3 4 5 6
S0y 64,06 54,08 55,09 70,90 70,33 74,24
T, 0,43 0,77 0.58 0,51 0,23 0,10
A0y 15,60 17,55 13,29 12,72 16,82 13,66
Fer 0y 1,78 493 234 3,55 0,78 0,55
FeO 2,60 4,15 1,14 3,31 2,11 1,32
MnO 0,05 0,24 0,16 0,04 0,09 0,05
MgO 2,16 2,78 6,29 0,55 0,52 0.46
Ca0 4,03 6,19 9,33 1.04 KNI 1,35
NayO 3,17 2.50 2,04 3,20 3,14 378
K0 112 0,62 0,64 3,70 343 4,07
P:O; 0,12 0,69 0,09 - - 0,09
H,O- - - - - - -
HO+ - - -~ - - -
nnn 381 547 2,51 - - -
Cymma 99.47 99,37 99,50 99,52 100,53 99,67
S 1,4, A, 6,3, HA, 7.89 2,49
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OkonvanHe tabm, 47

{ 2 3 4 5 f

Ti H.a, H,4. H,A, H.4, H,a. 365
\Y BA, La, 57 na, H.a. 208
Mn HA, H.a, B, H,A, HA 180
Co 1.0 24 i70 7 Ha, 0.68
Ni 1.0 23 45 4 H.4, 1,75
Cu 3,0 270 63,0 24,0 8,75 0,0
Zn 40,4 H,4, R 60 H.A. 17.9
Ga 20.2 na, 5.4, H.A, 198 19.2
Ge L1 Ra, R, R,a, 0,8¢ 0.7
Rb 359 13,0 26.0 149 210 369
Sr 230 377 221 22.0 117 15,8
Y 16.2 18,0 150 25,0 32,5 331
Zr 75,7 1M 220 28.0 404 56
Nb 5.14 13,0 40 7.0 16,6 26
Mo HAa, H,a, H.a, H.a, 0,95 0,4
Sn .4, o4, H,a, H,a, 5,74 26
Cs B.a, H,a, Ha, H,a, H.a, 11,2
Ba 391 274 140 652 724 45,2
La 20,9 16,0 1.0 230 33.2 21,7
Ce 44,7 32,0 14,0 48,0 78,8 61,3
Pr 5,26 4,0 2,0 3,0 8,27 6,22
Nd 19,6 16,0 9,0 19.0 29.4 23,3
Sm 3,74 3.0 20 4.0 6,19 5,72
Eu .99 1,0 1.0 Lo 0,88 0,15
Gd 3,70 30 3.0 40 548 498
Th 0.50 H,a, HaA, 1.0 0,83 0,79
Dy 2,90 30 3,0 4.0 5.04 5,41
Ho 0,61 1.0 1.0 1,0 0,97 1,12
Er 1,74 2.0 2.0 3.0 2,89 3,58
Tin 0,29 H,a, H,a. H,a, 0,48 0,74
Th 1,89 2,0 1.0 3.0 2,95 4,58
Lu 0.28 Ha, H,a, H.a, 0,41 0,66
Ht 232 3.0 1,0 Lo 1.66 243
Ta 0,45 H.a, H,3, B.a, (.64 5,57
W R,a, R, w4, A, u,a, 1.96
Pb H.a, 5,0 1.0 370 175 30,8
Th 5.65 30 1.0 Lo 12,4 3L1
u 1,32 1.0 KA, 20 1,52 5,40

[pyrevanme. 1-3 — maBsl H Ty CTAROMMPCKOTC KOMILIEKca (paRHHE men). 4-6 — Baa-
HAMBCRHA KOMIVISKS (NOITHYE M), 4 — pHoAMT, 5 — sKeTpY3kA, 6 — GHOTHTOBLIH TPAHAT.
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B Mepexo b coprax (Aaiaifi-3oleH)

Tadnsua 48

Haoron 1 2 3 4 5 6 7 g
510, 67,77 6742 63,80 73,54 62,68 52,55 49.3 47.0
T, 0.37 0,42 0,85 0,14 0,70 1,03 1,53 1,97
AlLO; 14,64 14,13 16,01 12,96 16.62 189 18,63 17,04
Fes0; 2.9 1,81 3.41 0,86 1.57 4,32 2.64 37
FeO 1,62 293 1.74 1,62 346 349 6,67 7.57
MnOr 0,07 0,05 0,10 0,08 0.13 0,27 0,16 0,17
MgO 1.41 0.84 1,23 0.10 1,40 4,49 6,54 0,85
Ca0 206 2.54 3.40 0,45 405 8,66 .08 7.95
Na.O 366 3.54 432 3,46 4.43 2.7 32 2,71
K0 3,35 3.1 2,63 5,14 3,02 1.4 0,56 1,55
P-0s 0,17 0.26 0,26 0,19 0,16 0.59 0.63 039
HyO" 0,2 0.58 fl,a, H,a. H,A, Ha, H.a, H,a,
0.0 136 1,96 1,88 1,10 1,80 0,56 323 19

Cyuma 99,58 99,58 99.57 95,64 100,02 99.6 100,27 | 9965

Cr B.Aa, H,a, 14.0 20 14,0 150 78 48
8¢ A, 6,0 B, H.3, B4, H,, H.4, 8,4,
v H.A, n,a, 41.0 u,a, 63,0 170 220 110
Co Ha, Ra, 7,0 R, 13,0 34 20 52
Ni H.a, H.A, 6,0 H,A4, 19,0 100 48 72
Cu H,a, 23,1 20,0 BA, 47,0 36,00 57 79
2n 18,7 50,1 408 0.2 g9 120,00 130 60
Ga 142 196 18,5 193 17,9 H,A4, n.a, u,a,
Ge 1,39 L1 3,80 392 1,73 1,4, Ha, H,a.
Rb 8.4 52,7 65,6 7.8 50,7 29,0 19 29
Sr 269 175 251 485 314 973 781 1053
Y 9. 278 3053 16,4 26,0 H,a, 27,0 29,0
Zr 106 76,4 102 30,4 66,5 n? 140 99
Nb 3,90 11,4 5,84 4,22 4,05 HA, 14.0 12,0
Sn H,a, 0.0 4.0 K4, 5.0 5,0 1,0 30
Cs H.a, 4,45 H.a, B.a, Ha, H.4. HA, H.a,
Ba 698 612 483 133 365 600 550 0,0
La 19,7 30,0 294 13.1 22,7 H,a, 26 13,5
Ce 43,0 434 66,9 324 53,8 H,a, 33 23
Pr 5,05 6,71 7.56 4,22 6,94 HA, H,a, H,a,
Nd 20,1 273 1B 189 27.1 H,A. Ha, H.A,
Sm 417 5,44 6,21 4,14 6,09 H.a, na, H,a,
Eu 0,89 1,11 163 1,32 1,38 n.a, 2,18 L6
Gd 339 4,73 6,49 3,93 5,77 B,a, H,a, H.a,
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OxohvaHA: TabGn, 48

Hzaton 1 2 3 4 5 6 7 8
Tb 0.58 0.30 (.96 0.61 0,90 H.a. HA. H,a,
Dy 3.78 .34 5.75 323 573 a,a, u.a. H.a,
Ho 0,77 0,89 1.19 0.66 095 H,a. H,a, B.a,
Er 246 3.01 407 1.72 3,08 n.a, ua, w.a,
Tm 0,36 0,46 0,52 0,28 0,45 .4, B4, H,4.
Yb 173 182 3,28 1,72 3,18 KA, 23 23
Lu 0,43 0,46 0,63 0,26 0,45 Ba. 033 0,33
Hf 3,07 3,72 3.65 1,53 217 H.4, 358 1.6
Ta 0,41 0,06 0,85 0,43 0,59 Ha, Ha, H.a,
Pb Ha. 13,23 H,a, H,3, 34,0 6,0 i5 5
Th 1473 997 16,7 4,34 H.3, A, o3, HA,
5] 3,44 1,59 4,55 0,73 2,43 H,a, Ha, H.a,

[Ipioseraniie. 1-3 — Borononberudi kKoammmere {aauuii—rouen) 1 — Jlepo—Cobonesckne ur-
HHMOpHTLI, 2 — Borononbckne MrHuMGpHTEL 3 — sxetpyans 8 [Waugyh, 4 — proant (Falika)y. 5 —
aHne3HTO-RAMT (MaacTpHXT-naHAg);, 6 -8 - BEICOKOTMHOseMHCTEIe GananeTsl (MapThinos, 1999)

[To3aHeMHOUCH-TINCHCTONEHOBRIH 3TaN UPEeICTABNCH 3RAMHTENIBLHO IUHpE,
BynrkaHuTR! W3BeCTHH HA ceBepe, B Llentpanshou ® FOxuoMm CHxoTs-AmuHe,
Onwonm Tlpumopse, B Dacceline AMypa, B UGHTPAIBHBIX M 3AMAZHEIN HacTAX
BHYIPCHHETO OBAJM2 AMYpPCKOH METACTPYKTYPH H 3a ero mpeacraM# [Caxwo,
Henncop, 1963; Peng et al, 1976; Wu et al., 1984; u ap.]. K obpasosaHuaM 310-
T0 THOAJ OTHOCATCHA COBIABAHCKANA CBHTA COBraBaHCKOrQ, HEeApMHHCKOTO mIATO
Ceseproro CrxoT>-Anmund, 6azansrouast [HrkoroBekoro, BopucoBCKoIo niaro
Oskmoro Tpumopesa, SasansToBhie nRaTo puQTOROH cHcTemsl TaHbay (My-
Bansusgackoe, Hompauckoe, smamumusl Jlex3, Oace. Cpeawero w HukHero
AMypa M T.A.), MHOFOMHCICHHBIC MOHOTCHHBIC BYINKAHBL YCCYPH-AMYPCKOi
pH{PTOBOH 30HEI ¥ Ap. BodpacTHeie mpeaessl (JOPMHPOBAHHA NEATOO23AMETOE H
UEHTPAABHBIX MOHOrEHHBIX BYNKAKOB ORPEIENeHsl HA OCHOBE A0COMOTHEIN ga-
THPOBOK H VKIANBIBAIOTCA oT HauOo/Iee paHduX, B npeacnax 12-13 wmiter, and
Hlxotosckoro #t hbopucosckoro mnate (yctHoe coobuenne C.B. Pacckazora) no
8-6 n 5-4 MnH neT — Ama Momonsix obpasosanuit Coerasanckoro H Hememur-
¢roro mato {Mapremos, 19991 Mna ventpancHol, BHYTPEHHEH uacTelt AMyp-
cxolt MeracTpykTypel mpeaen dopumupopaHus 0a3anbTOB MIATO PACTAHYT BO
BPEMEHH OT PAKHEID MHOUEHA A0 “CTBEPTHYHOIO BOZPACTA. 348CH H3IBCTHEI
NOMHHHBIE AOKPOBR IaTodazanetos (03.Luuboxy, p. MyJaHel34H H Ip.), NpH-
ypoueHHbe K putpran cucteml Taupay-Jdvesxyva-Mumaus (dyauux), Hnads-
Hryu o ap., BO3PACT KOTOPRIX ONPEACAIETCS KAK MHOLEH-TINICHCTONEH [Peng et
al.,, 1976; Wuet al,, 1987 u ap.i.
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CaMp1e COBpEMCHHBIC H3BCPKEHUA XAPAKTCPHRI AT BYAKAHHICCKHAX LEH-
TPOB Ipynnel Y aaasey i Bairoywans (Textycan). [TocaeTnuil pacmonaracrea
3a OpeaeaIaMH AMYPCKOH METACTPYKTYDBL, 33 HON0-BOCTOMHAIM ¢ (IIAHTOM.

[Merporpadiraeckiie u FeTporeoxuMiIrdecKHe 0co6eHHOCTH

RaliHO30HCKRX_KOMITICKCOB

Pazsoobpasue reoauHaMHUeCKHX ODCTAHOBOK. PA3ZBHTHE PA3AHYHBIN TH-
NOB NPOABNCHHA KANHO30HCKOTO BYNKAHM3MA OTPASHAOCE M HA Pa3HoOOpasuu
KaK NETporpauHeckuy THIOB, TAK H NETPOTCOXAMHHMECKHX cocTaBoR. Ocobek-
HOCTH COCTABOR MUMHEPATBHBIN ACCOUMANMA BKPAMIEHHHKOB METPOXHMHYECKHX
THIIOB OBLTH PACCMOTPEHB! AeTanbHO B pabotax Caxwo B.I, flonoea B.K.. Map-
ThinoBa O A Muxatizosa B.A. u MHOTHX ApYrHX. BBUI0 HOTHEPKKYTO, 4TO AR
fofee paRHHX BYJKIHHTOB (IAT-NIANCOICHOBLIX) CBONCTBEHHO NMPOABICHHE JIA-
TEPANBHOH 30HANBROCTH KAK B HIMCHEHHHM MMHCPANBHBIX ACCOUMANMi BKpam-
MEHHHKOB, TA4K K B NETPOTCOXHMMIMECKOM COCTaBE C BOCTOKA HA 3aNmal Jaske B
mpeaenax cTpykIyp Boctouno-CHXoT3-AnHHCKOrO mosca [Bynkamwueckme...,
1984]. Bo poHTaNPHEIX 4ACTAX. KAK MPABHIO, 3TO OCE OCROBHBIE THIIEI MO-
pOA. MHHEPATBHBIC acCOUHAmHY Doice KambRHcERle, 00Je€ MarHE3HAMbHEIC I
HATPOBBIC, B TBIIOBBIX ~ OHM DONEE KETEIHCTHIE, CYIECTBEHRO KAMHEBbIE H 5O~
nee menoukbie. Takue ke 0COOEHHOCTH CBOMCTBEHHBI W s PACHPENSICHNA
MHKPO3INEMEHTOB, YTO [03BOJMNO NPEONONAraTh BIHAHHE CYOIYKUHOHHOrC
MENAHWIMA HA YCIOBHA KX TeHe3uca. B Tome BpeMa GBII0 OTMEUCHO, YTO T04B-
JHIFOTCA HEKOTOPBIS 0COOSHHOCTH B MOBEACHHH TAKHX WIEMCHTOB, Kak Ta, Nb,
HX HEOOBIYHO BHICOKHE KOHUEHTPAUHH B JIABAN 3TCrO 3Talla, YT HE CBOHCTBEH-
HO J1aBaM THIOHHYHO OCTPOBOMYKHBIX KOMIUIEKCOB, BMecTe ¢ 3THM OTMeuvaeTcs
NOBHIIICHHE KOHICHTPAUNH M JPYITHX KOTEPSHTHBIX H HEKOTEPSHTHEIX 3IEMEH-
TOB, & TIABHOS — HAKAATBIBACTCA "0asHTOBHIL" OTHEMATOK HA XAPAKTEp ACCO-
UHALMHE MHEPOSNIEMEHTOB, YT0 MO3BONHIO CBAIBIBATD YCAOBHA HX MPOHCXOMKIC-
HUA C BAMAHHCM IAYOHHHBIX (BO3MOMKHO, MaHTHHHBIN) mpoucccoe [CaxHo,
1971, 1976; Mouceerko, Caxxo, 1982; # 1p.).

bopee meTanbHBIE TEOXHMHMECKEE HCCICIOBAHHA COCTABA ITHX MOPOI C
NPHBICHEHHEM PEAKO3EMETBHEIX H PEAKHX 37EMEHTOB JA0T BOIMOMHOCTD CUU-
TATH, YUTO MBI HMEEM YEPTHL BHVTPUIUIMTHEIN XapAKTEPHCTHK, HAPATY ¢ ¢yOmyk-
mmoHHbIMu [THxoOkeanckad okpanda, [991; Mapreio, Konocos, 1989, n ap.
Wsotomsie xapaktepucrikt (1abl1. 49) Oojee yBepeHHO NOITBEPATMOT ITY
0COOCGHHOCTE B MO3BOAMIOT IOIATaTh, YTO 3TQ CBS3AHO CO CTPYKTYPHOH mepe-
CTpolikofi B 30He Pa’iBHros H PopMupoBanua slabe-windom, MaHTHIHBIX mOA-
TOKOB B 30HAX AEKOMIPECCUOHHBIX PacTKEHHUIL

Ecan paccMaTpuBaTe B LGNOM BECh KOMINCKS nopoa Boctounore Cuxors-
ANMHA KAX J0HS! BAUAHHA IBYX MINT — AMypckoft i THX00KeaHCkol npH Koco-
HANPABICHHOM CTONKHOBCHHH, IIPH KOTOPOM BO3HHKACT CKOMbikeHHE H (opuu-
pywTCA paznsury 1Vriun, 1984, Tapponier ef al., 1986; THXOOKeaHCKAA OKpan-
Ha, 1991], T0 BNONKE OOBACHHMO CYIUECTBOBAHUE NPHIHAKOE KAK CYOMyKIHOH-
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TaGanua 49

ASco/moTHBIE BOZPACT $( COREPRAHNE PATHOTEIFEHIN H30TOMOE B PRIIHUNEIX THIIA B2321b 108
Bocroxmore IIppMopna n ¥ecypr- AMYPOROH CHOTEMbI

IpHEeAIKA (ﬁp;g) ¥3r/%8r Srl NN NdI

BricokormunozeMucTHe §a3ansThl B
KB3 54,81£1,83 | 0705157 0,70513 0.512662 0,51264
1083 47.30+1,21 0,705097 0,705091 0,512647 (.512608
CB3 36,7£1,07 0,703945 0,703872 0,512787 (.512762
CB3 24.81+0,78 | 0,703896 0,70388 0,512886 0,512855
B3 24,38+0.76 | 0,703955 0,70393 0,512827 0,512806
1B3 34.85£1,09 | 0,704806 0,70478 0512738 0,51272
1IR3 29,02:091 | 0,703 0, 703762 0512881 0,512856
B3 33.64£1.05 { 0704438 0,704412 0512732 0512713

Mnarofasanetl

11,81£0,34 | 0704693 | 0704679 | 0512649 | 0,512632
8.85:0,51 | 070448 | 0704474 | 0512791 | 051278
11,894037 | 0.704362 0.7435 0,512804 | 0,5127%
CoRFABAACKOE TLIATO 8,05:0.25 | 0704126 { 0704108 | ©,512647 | 0,512639
643:017 | 0703859 | 070384 | 0512705 | 0512686

TkoTORCKOE BAATO

HentMuHckoe 6,37+0,2 0.7G3853 0,703839 0,512815 0512785
naaTo 4.96+0,26 0,704085 0,704064 0,512743 0.512722
Banokb 9.60£0.06* 0,70462 Ha Ha Ha
Henyka 12,0£1,0 0,704685 Ha Ha 0,512709
Canpcrrit Ha 1,704226 HAa HAa Ha
Jeeosapogckan TpyOKa 30,5+1,5 0,704473 HAa Ha Ha
BaGyiuka 478 Ha Ha Ha Ha
CBHATHHO Ha 0,704055 Ha Ha Ha
Meapexui Ha 0,704321 Ha Ha Ha
bopuconra Ha 0.7044006 Ha Ra Ha
bapanopckhit B+ 0,704600 Ha Ka Ha
Bopae maato 12,0+ 0,704705 Ha Ha Ha
[Inato Amian 15,010 0,704562 Ka Ha Ha
[Inato Anmuan (Tpaxur) 13,5+1,5 0,704462 HA Ha Ha

Dpimseuanye. 851 1 Ndl — paccauTanisle Repeyuyble coomaomenvd wiotonos Sr m Nd
1-15 - no aauupiM KO A Maprsinosa (MapteiHos, 1999 r), 1-8 — BRICOROTNKHOZEMHETHE GazanbThl
Bocroanoro [puMopea, 1-2 - woiHas 30Ha, 3—4 — cepepaad 304, 5-8 - UenTpamyag, 9-15 — nia-
TobazaneToB, $-10 — Ikorosckee, 11-13 — Coprapaknckoe, 14-15 —~ Hememanckoe, 16-24 — pyn-
KaHBL W TpyBKH Yecypu—AmMypekoii pudTorodi soHer, 25-27 - nnato, 25 — Bopucosckos, 26 - Ba-
LT Ammamckoro pudra, 27 — TpaxuT BepyHell “actH nokpora, *16 ~ ofpazen Ar/Ar poapact
(fTpuxoasko # ap , 1996 ), ¥*20 — K/ Ar sospact (Pacckasor u ap . 2000)
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HOTO, TaK W BHYIPHIUIATHOT(Q MArMaTHIMA ¢ TEMH NETPOrSOXUMNYCCKHMH Xa-
PAKTEPHUCTHKAMM, KOTOPHIS CBOMCTBEHHM HE TONBKO JAHHI-NIANCOTCHOBOMY
JTamy, HO # Gonee nO3SHEMY — MANCOTCH-PAHHEMHOUSHOBOMY. [TosBneHue BBI-
COKOTTTHHO3EMHCTBIX 0a3ansTOR OTBEYAET YCIOBHAM B3AHMOZCHCTBUA ACTEHO-
cepHOli MAHTHH M KOHTHHEHTANSHOH KOpBI B DEXHAME KOCOHANPABICHHOIO
ABIGKEHHA THTOCEPHBIX IIHT H HAHAKY PACKPBITHA AMOHCKOIO MOPA.

Taxum 06pazoM, MOABICHHE PAHHCKAHHOZOMCKHX (30LECH-NANCOLEHOBLIX)
BHICOKOTIHHOIEMHCTRIN (a3abTOS Ha CMEHY HITHAHHAM ({103THEMETOBBIN-
JAHHH-NANEOUCHOBRIX) KHCNBIX NOPOJ 3HAMEHYET MEPEX0A K peKHMY DacTDKE-
HRil H HaYany pudrooOpazoBaHus, MakcHMATsHAA $asa koToporo ObL1a B MHO-
LEHE H NO3AHEM MHOUCHE,

IeTponoro-repxMMuYeckad XapaxTePUCTHKA BHICOKOTIRHOZEMMCTHIX Oa-
3a;15708 Boctounore CHXOT3-ANHEA ADCTATOMHO AETATHHO OCBEHIEHA B JuUTepa-
Type [[Tonop, 1986; Mapramor, 1983, 1999; Ecuu, [pvckeBhy, Kvromun, 1992;
r 1ap.]. Crezyer momuEPKHYTh, YTO HOBBIC JAHHLIC N0 OMPEICICHHK) BO3PACTOR
6a3aBTOBBIN TOMI, A TAKKE HIOTOMHO-TCOXHMHUGCKAS CHCTCMATHKA YXKE HA
3TOH CTAARM, AAOT BO3MOKHOCTD IPH CONOCTABICHHH C APYTHMH PETHORAMH
AMyPCHOI METACTPYKTYDHL PACCMOTPETh HE TOJMBKO BOMPOCHL NMETPOTSHEIHCH
OCHOBHBIX J1aB B Pa3/IMYKBIX TCOOHHAMHYECKHX ODCTAHOBKAX, HO H BIMAHHA
[IyOHHHBIX ACTCHOC(EPHBIX CNOCE H IMPOLESCCOB, H MOCTPOMTL MoIeau Gaszans-
TORAHOTO BYNKAHH3MA ¢ XADAKTCPHCTHKAMH NMEPEXOAHBIX BHYTPHIIIHTHBIX H
WIOMOBBIX THIOB (126, 0.

Menee HIVICHHBIMH ABLUOTCA MO3THAE HIMMAHHA W HIBEDIKCHHA Ienoy-
HhIX $a3aNbTOB, KOTOPHIC PACTIGNATAlOTCA BAOMB PHYTOB, a TAKKe APeANLHBIX
HIBEPHEHHH LEHTPATBHOIO THIIA,

TTo3aHeMHONEHOBRIC H TAHOUCH-NNCHCTOLCHOBHE BYMKAHHTE NMPCACTAB-
JEHSL, TTABHBIM OOPAI0M. IEROUHBIME alABTOHAAMY, A B UCHTPANBHBIX ANna-
patax noAeaAKTeA auddepeHUMATHE TPAXHTH, KOMEHIMTBL H IOPYTHE LIEHH-
HER, KHCAER mopoast. LLenoukbie 6a3anbTOHABE BCTPEHAKTCH, B OCHOBHOM, B
BHIE HEKKOB H PVHH MOHOTCHHBIX BYJKAHOB, B TPYOKAX B3PBIEA, 4 TAIGKE B BHIC
KOPOTKHX MOKPOBOB BOKPYr HHX, B menovssrx 6a3aisTOMIAX BYIKAHOB H TPY-
60K B3PHIBA BCTPEUAOTCA KCCHONHTHI IMMHHENCBEIX JCPIOANTOB B, SHAMHTEIBHO
pexe, rpaHar-QUIOrGNHTCOACPRALIME NEPHIOTHTCE H THPOKCCHATORB.

Hienourele 6a3amBTORIE ¢ KCCHOMHTAME MEPHAOTHTOB H3BCCTHE! BYJIKAHE!
B Yocypr-AMypckoM pligre u cuctemst Tarbny (HyHxya, Muiuaue, Utys # 3p.).

Cpeas wieaousbx 0a3a/BTORI0E PACHPOCTPAHEHEL NOPO.IEl RECKOMBKHX Ce-
puit: HATPOBOH. KAIHCBO-HATPOBOH M KanMesoi. Harposas cepra npeacTaplieHa
ACCOMMALIHEH INETOUHBIX OJIHBHHOBBIX 0232JIbTOB, (JOHONHTOBLIX OA3AILTOB, Ted)-
PHTOBEIX (JOHOIHTOB M OTHBHHOBBIX He(penRMTOB. Kamnepas Cepus npeicrabie-
HA acCOUMAUHEH NeHNHTCOACPKAIEYN OJHBHHOBLIX 0a3aNbroB, (JOHOMMTOBBIX
Te(bpHTOB M ACHIMAT-QIHBHHOBEBIX neHuuTHToR B T.1, Habmonaorca nepexoassie
PAIHOCTH: ¢ HEPETHHOM H MEHUMTOM, ¥ HE(eTHHCOACPWALIHE OJTHBHHOBEI: 0a-
saneTel [Caxuo, denucos, 1963: Tlpuxonero u ap., 1994; u ap.] (tabn. 51).
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GONBINOI0 OBAAA HA "MbeNeCTANe" BYMKAHHUECKOro iaro. LieHTpaMH U3 THIHMA
ABIUIIOICA JBA ByIkana: X3myHmaHe u Xowoywans., Qs Bya. X3HTyHIIAHE
XAPAKTEPHA KPATEPHAS BOPOHKA B Cepus GOKOBBIX TPSImHH H GOKK, H3 KOTOPBIX
H3MHBAJIHCH B PAZIHYHBIC CTOPOHEL JTABBL ¢ NOBCPNXHOCTH 3ACTRIBAJIH H, OBHra-
ACH 1o AOTOKY, (OPMHPOBAIH Pk, THRHYHBIH Ad KIIACTHTOBRIX MOTOKOB.
OCHOBHAA Macca AABBI HAIHBANACH W3 BYJL. XOHIYHIMAHB, B MCHBIICH CTCICHH —
m Bva. Xowovwads. 1N NoCTeIHETO XapaKTEPHa B3pHIBHAA kanbaepa, ryOn-
Ho# 200-300 M. ¢ OTBECHLIMH CTEHKAMM, A JABOBBIE MOTOK, H3THBILMICE ITOCHES
B3PEIBA, BEITCKAN M3 KAJIBACPHL B CEBEpHOH M HuKHOM vacTax. Bynmkan Xomo-
YLIaHb Cerka Nera3HpyeT, YyBCTBYSTCH 2anax ¢ephl H CEPHONO AHTHAPHIA.

Becsma coeoGpasua nerporpadus TAB BYIKAHOB rpymbl Y aamsrds, OHH
OTTHMAKOTCA BLICOKHM COACPAAHHEM KAIHA OJHOBPEMEHHO C BBICOKHM COJED-
FAHHEM MATHHA H 00pasyl0T IMHPOKYI0 TAMMY NETPOIpadMuecKHY THIIOB. OT
NeluUTOBLIX TedPHTOB H POHOMHTOB A0 TPAXHTOB. B Japax H3BECTHHI BKIIOYC-
HHA WMHHEICBEIX MEPHAOTHTOB, B IPYINIC BYIKAHOB K CCBEPY OT Y TANAHMH
(Byn. Jpramane) U K3moy H3BECTHBI (PIOTOMMTCOACPHKALLHE VABTPAOCHOBHBIC
BKJIOMEHHA, A TAIOKE TPAHATCOACP KALLNE NEPHIOTHTHL

JeTantHad METPONOTHUCCKAA XAPAKTEPUCTHKA Kak MHHEPANBHOH 4YacTu
BYJIKAHHYCCKHX MOKPOBOB, TAK H KCCHOMMTOB 3THX BYNKAHOB OVIeT 1aHA B N10-
CAeOYIHIIHX HCCICIOBAHKAY.

B pysxanax rpymnel YAANSHYH HIBECTHBL ICHUHTOBEIC (A347BTHL, HO OC-
HOBHAS YacTh KAJIHA HAXOIHTCA B CTEKIE.

B uemomM MOMHO OTMETHTb, YTO 00IIAA MEAOMHOCTL H. OCOOEHHO, coaep-
JKAHHE Kamud B MOPOJAX BO3pacTacT 01 Oosiec JPeRHHX (NANCOLUCHOBEIX H PaH-
HEMHOUEHOBBIX) K APCBHEYCTBEPTHHHLIM ¥ COBPEMEHHBIM H3BEPiKeHUAM, Jpes-
HEYETBEPTHMHBIC H YETBEPTHHHLIE BYIKAHBL H MOKPOBEI PACMOAATANTCA BOKDYT
BNAAHEG CYHIAO0, MPEACTABLWOUNT0 Codoil OMyIUeHHBIH ONOK LeHTpANnbHOM
4acTH AMYPCKCH MEracTpYKTYpPBL

Ocobyr0 Tpynny NPEeICTAB/LIIOT BYJAKAHBI H LECHTPH IIHTCIBHOTO H3BEp-
HCHHA — OT PAHMHET0 MHOIEHA MO “MEeTBePTHHHONO BpeMeHM. TIpHMEPOM MOIYT
OLITE LEHTPH M3IBCPIKCHHI, PACTIONATAIOIMNECS BOKPYT BRAauHB!l Cywiio, a
TAKGKE OTICMbHEIE BYNK2HE], HampHMEp, UaHbaoiwaHs, B KOTOPOM OTMEHAOTCA
padHHe (a3bl H3BEPAKEHMA, NPEACTABNCHHBIC TONCHTAMH (PAaHHHH MHOUEH), a
CpeAHAe (MO3THHH MHOLCH) M MCTOPHUCCKHE — IHENOYUHBIMH CEPHAMH, BIUIOTH
10 KOMCHIHTOB M TPaxHTOB. [IPOCICKHBACTCA IBOMOIMA HIMEHEHHS COCTABA
JIAB OT TONEHTOBRIX AC WICTOYHBIX H KANHEBHIX Pa3HOCTEH C OMOMOMEHHEM, a
TAaKKE XAPAKTED HIMEHEHHA KOHUCHTPAUMH Peakux  peaxosemenbHbIX (REE)
31eMenTOB (Tabm. 32, 53; puc. 37-39 ). OTueTnHBO 310 NpoABNCHO ANd HAUOOREE
HECOBMECTHMBIX 2MeMeHTOB M 0cobeHHO a LREE, a ¢ moBpIL¢HIEM KATTHEBO-
CTH BO3PACTACT M KOHUEHTPALMA 3THX 2EMEHTOB. T¢M He MeHee, OTMEUacTCd
001 TEHASHIKA ~ H3MCHEHHE METPOXHMHYECKOTO M PEKOIEMETbHOTO COCTa-
Ba 6a3anETOMIOB OT MepH{lepHH METACTPYKTYPSL K €¢ LEHTPY. BazamsTel BOC-
TOMHBIX PETHOHOB OTHHYAIOTCA DONBIICH IMTHHO3EMHUCTOCTERY M HATPOBOCTHIO O
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“aGnaga 52

ConepienHne MeTporeHIBIX (Bec, %) H MMKPOYTCMeTOB (r!r):b JIABAY BYIRAHHYECKOH I'PYIEIR \
Y nANAHMH (MeHTPATLHAA Y2CTe AMYPCKOH MeTACTpYRTYPbI)
1

2] ia@ns ] |OIE]s &) s
Siln 4803 | 5135 | 50,79 | 49,11 | 5226 | Y 265 1 194 | 18,9 | 23.9 | 197
TiCh 232 | 24 | 232 224 | 2291 Zr 346 | 402 | 395 | 334 | 391
AlO; (1472 14 | 150201443 |14611Cs 4 092 | 089 | 085 | 0.8 | 093
Fe:O5 | 3,26 | 2,05 | 1,85 | 2,61 | 291 | Ba 1529 | 1718 | 1661 | 1656 | 1658
Fe 704 | 574 | 6,59 | 637 | 6,05 | La F7.8 | 82 | 792 | 912 783
MnO 016 1 G,14 | 0,13 | 0,16 | 0.13 | Ce 133 | 141 138 | 158 | 138"
MgO 7171 728 | 726 | 763 | 6,14 | Pr 152 | 156 | 153 | 173 | 151
CaQ 05575 356 | 769 57 | Nd 673 | 69 | 663 | 77 | 685
Na;O 3891 387 | 376 | 402 | 3,78 | Sm 11 11,1 | 108 | 12,8 11

KO0 | 479558539 441|485 B0 |313| 3 | 298] 349 307
p.0, |072] 08 [o78]| 07307 |cd [ses| 82 | 78978 16
H.O" - - - - -~ | Tb 1,1 1,02 | 102 [ 126 | 106
H:0" 0.0 3,0 0,0 0,0 0.0 | Dy 505 | 477 | 472 | 577 | 474
non. | 677 | 092 | 072 09 | 067 | Ho 081 | 0,73 | 0,72 | 0,93 | 0,75
CO- - Er 1.9 | 1,73 | 1,68 | 223 | 1,78

cymma | 99,92 | 99,86 [100,17}100.30100.14| Tm | 027 | 0,24 | 024 | 032 | 0,25

Sc 3o |25 |z bae| 12 [vo [ 138 12 | 6| 156 | 123
Cu 45 J 130 { 17 [ 16 | 12 {Le Jo19]016| 016|022 617
Zn 95 [ o1 | 92 | 91 ] 9o [He | 847996 | 997 848 9,86
Ge 53 | 13 g3z | tar i L1y | e E 785 72 | 706 | 828 | 73
Rb g9 [ 101 | 98 [ 81 § 95 |U 163 { tag | 149 | 1,64 | 1,53
St 1222 | 1310 | 1225 | 1434 { 1272 |~

TIpvernee, 1-5 - menoyHbe GazannT,

TaGnmga 33

Conepikaiie PEXKIX H PEIKOIKMEMLHEIN $1eMEHTOR B Ga3abToHINX
" Yecypu-Amyperoi pndrm?mﬁ CHCTeMB1
}

oon |1 | 37 | 3 4 i E 7 s | W
Se 22.1 16,0 272 177 15,1 13,8 12.2 123 |- 18‘,-1—6
Ti H.3. H.A. 15715 H.3. H.a. na, Ha. H.A. H.a.

v H.a. H.a. 280 Ha, Ha Ha. H.a, H.a. H.a
Mn H.4. H.A. 1446 H.a. H.a. H.A. Ha. H.4 H.a.
Co H.a. Ha. 53,6 Ha. *H.A. fa, H.& H.A. H.a.
Ni H.A. Ha 187 H.a, ‘8.4 H.a. H.a, H.a. H.a.
Cu 58 45 93 32 36 72 51 26 37
in o« 121 96 144 105 |, 87 107 117 108 90
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Mpomonixeune tabr 53

———

moron | {1) | 7 s [ (e | 7 s |9
Ga wa | ma | 236 | 00 | 00°[ 00 [ 00 [ o0 | 00
Ge 2,29 146 1.7 L77 1,63 1,57 1,26 1,3 1,73
Rb 675 53,7 82,9 62,2 | -42,5 320 48 71,7 40
Sr 1520 1157 947 1251 1411 1059 13040 1102 1031
Y 3 343 255 33,6 299 306 26,2 37 332 30
Zr Ha Ha 277 230 200 195 332 289 3559
Nb Ha Ha 75 Ha Ha Ha Ha Ha Ha .,
Mo Ha Ha 6,5 Ha Ha Ha Ha Ha Ha
Sn fa Ha 19 Ha Ha Ha Ba Ha Ha
Cs 1,34 0,97 1,07 1,09 0,89 0,74 1,14 193 0,24 -
Ba 867 691 425 721 545 348 179 684 369
La [ 978 74,0 384 98,2 1,18 70,2 142 72,1 101
Ce [64 123 75,5 166 190 117 219 i20 173
Pr 16,6 12.% 9.05 16,6 19,2 12,3 22,12 | 1316 18,4
Nd 65.7 52,5 384 64.9 L5 48,3 83,3 52,4 gl.4
Sm 12,0 9.7 7,97 12,5 133 10,2 16,06 | 16,66 13,5
Eu 3.53 2,58 2,61 3,63 3,79 3.07 4,74 L] | 39
Gd 9,77 79 7,79 92,51 9,97 8,12 | 15,114 | 18,51 11.3
Tb 1.44 1,14 1,08 1,36 1,45 1,17 1,95 1.49 1,54
Dy 6,6 5.59 5.8 6,5 6,63 5,47 9,02 7.37 1,29
Ho 1,15 0,36 1,09 112 114 0,93 1.47 1,36 1,2
Er 293 2,02 2,96 2,58 29 2,22 34 3.5 3,08
Tm 0,42 0,3 0.49 0.4 0.43 0,3 0,46 0,54 0,44
Yb 2,28 1,86 2,6 2,08 2.21 1,55 2,29 3,01 2,138
Lu 0,32 0,26 0,33 0,29 0,31 0,21 0,3 0,45 03
Hf 57 4.8 4,59 57 59 4.6 58 51 8.39
Ta Ha Ha 2,64 Ha Ha Ha Ha Ha Ha2
W Ha Ha 0.98 Ha Ha Ha | wHa na Ha
Pb Ha Ha 361 Ha Ha Ha Ha Ha Ha
Th 9.2 65 4,66 10,8 14,9 7.3 18,72 } 10,48 | 16,45
o 32 26 3¢ 32 49 16 3.8 2,85 142

Haoton 10 11 12 13 14 15 16 17
Sc 221 12,7 i2.8 4,16 233 3,18 21,8 20,3
Ti Ha Ha Ha 4929 Ha Ha Ha Ha
v Ha Ha Ha 27,2 Ha Ha Ha Ha
Mn Ha Ha Ha 1369 Ha Ha Ha Ha
Co Ha Ha Ha 2.8 Ha Ha Ha Ha
M1 Ha Ra Ha 298 Ha Ha Ha Ha
Cu 493 39 27 35,5 25,6 72,0 54.9 522




JOHRI ITMIOMOBOT O BYTKAHH3MA

201

Okonuaunue Taba 53

Haoton 10 1l iz 13 14 13 16 17
Zn 1164 96 98 114 0.0 .0 117 110
Ga 28,0 0.0 0,0 29,5 28.0 20,0 239 226
Ge 2,26 1,78 1,52 1.4 1,10 1,53 1.67 1,61
Rb 386 50,4 80 96,6 127 12,0 18,1 20,0
& 1537 786 700 497 273 614 436 499
b'e 36.0 27.5 26,2 27,3 22,0 296 23,0 24.6
Zr 178 350 195 364 982 278 111 822
Nb 235 Ha Ha 145 205 99.0 21,2 33
Mo Ha Ba Ha 12.4 8,81 448 Ha Ha
Sn Ha Ha Ha 4.5 0.0 0,0 Ha Ha
Cs 0,75 0,61 0.66 2,47 115 0,65 0,30 0,30
Ba 551 842 715 606 706 3563 205 361
La 185 36,6 34,2 554 82,8 345 150 16.0
Ce 272 84,9 73,0 126.0 70,0 891 26,9 27.7
Pr 20,5 10,0 9,31 10,56 8,99 9,25 4,21 4,36
Nd 86,2 427 413 39,2 37.8 330 20,7 19,8
Sm 15,5 10,2 9.5 7,71 B 44 6,08 535 490
Eu 4,35 3,0 2,8 2,27 2,81 2,00 1,82 1,89
Gd 12,6 7.89 7,61 6,64 7,79 4,90 5,15 5,63
Th 171 1,12 1,07 0,88 1,06 0,74 0,80 0,90
Dy R.64 5,38 3.16 4,81 5,73 4,10 4,19 4,70
Ho 1,27 09 0,36 0,88 101 0,71 0,79 0,88
Er 327 23t 237 2,55 2,59 1,92 2,24 2,37
Tm 0.40 0,32 0,33 0,43 0,37 0,32 0,31 0,25
Yh 2,12 1.69 1,64 2,37 1,96 1,93 1,73 1,63
Lu 0,32 0,22 0,22 0,31 0,29 0,29 0,25 0,23
ur 946 5.1 48 883 6,78 11,2 3,23 3,17
Ta (.63 Ha Ha 5,54 4,44 7.58 0,09 0,09
W Ha Ha Ha 2,76 Ha Ha Ha Ha
b 761 Ha Ha 2,19 3,09 8,25 2,32 2,47
Th 15,0 35 3.2 92,43 4,11 8,25 1,82 187
U P} 0.8 0,3 2,67 0,96 1.86 0,37 0,43

T pioaestatnie. Bynkauw, 1-2 -Bonodeennd, 3 — Cunmunckuil, 4 — babywka, 5 ~ Jemxyuka,
6 ~ Campckmnii. 7 — Mensewnii, 8 — Jlecosaroackas 1pyGka (obnomok), 9 — Cubupnepckuii, 10 -
Ceugruscrnit, 11, 12 — Bapanoneknii, 13—17 — mokpossl. 13-15 — AnuaHckos nnaro, 13 - HazamsT
CPefHAA YacTe NOKPoBa, [4 — menounol GasaeT, BepXHAR gacTs Wwiato, 15 — Tpaxur, 16, 17 — Ga-
3anbTeL nebepekba Anonckoro Mopa (p MakeHmonka)
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© O-1949/5 RO-1950/6-1 X O-1943/3 Nomn PRIM

| 16070 s s S S S S B B B Bt At S S S I B B B B L N R

E A ]

B b

100 =

0 3

[ 1

! CLSR;JBlUTII‘I l: I'< l\lbL::Cl;e ISlh;d .Hf Iths.rn IEulﬁ(l;d.Dle IEr I\'b‘tu

Nom: MORB

105006 ——Trrrr-rr-rororeer—r—r=r-r f 1r-r r F F T 3

B 3

100 =
10

1lliIIII#IIIII1IJ_I_III_LI

CeRpBaTh U K Nola Og STed HO Z 5m Bu T Gad By ¥ B Yo lu

Pic. 37 'padrr wonmedtpaunii peaxux 1 REE B Gazamprax (Q3) rpymnbt ¥aamaubas:
Camynmsiiwans (1943/3), Xowoywans (1949/5) 1 Caerymame (1950/6-1). HOpMami30BaHHEIX X
npRMETEBHOR MaHTHH {A) 4 MORE (B)

CpasHCHMIO ¢ 6a3aETOHAAME Y CCYPH-AMYPCEOR pHOTOBOH CHCTEMS! H, ellie B
Gonsweii cremenn, ¢ paInoMuOl 3ouol Taneay. HAXOTAMCHCT €IUE jamamHEe.
TorMunto 3TOTO, H B IPEIEIaX PATTOMHLIX CHCTEM HAMEUAFOTCS ONPEHeICHHbIS
padiria. C 10Ta HA CeBep BAONL YCCYPH-AMYPCKOH CHCTEME] OTMEAETCA N0-
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-

. Ay
0 O-1950/1 80.1950/4 aM-11-2 W M-116 Mib-243 Notrn: FRIM

0.0 o o B B B A S LU R m S e S B Se S B B b 3
A :
100" =
a 3
i0E =
] L] L 1 1 i L L i A L L 'l L 'l L L3 1 A i 1 ] 1
C:BoTh U K NoloCelr MoH 2 Snfull GdDvY B Yol
Norrry. MORB
1000 LI B B B e B B Y LB A BEET Ben s maits M BN RN B e
8
100 E
3 ]
10

T T I!!Ill'
11 |||l1||

I N l]llll'

T I PSS S N TR U ST TN T TN IR SN [ DY S S S T —

1 L
CsR BaTh U K Nbta Ce Sibd HE & Sm Fu 1 Gd Dy ¥ B b

Puc. 38. KonmusHtpanuse peaknx B REE B ueTBepTHYHBEX We/TowHbI3 BasanbTax AMypekolt
METACTPYRTYPEL, HOPMAHIOBAHHBIX K NPAMHTHEHOH MaHTHH (A) u MORB (B). 0-1950/1, 0-850/4 —
ByKanst Y auneas, M-11-2 B M-§1-6 — nokposel 03. Lurboxy, Tb-243- xomennut 3 Yaubaowrane

BEILCHHE 05uieil IMET04YHOCTH 1 KAMEEBOCTH §A3a/bTOB. OT HATPOBO-KAIHMEBBIX
annesuTo-0a3ansToB (Bapanosckuii Bymxau) o Hedenvr-rcHUMTOBBIX H neHiH-
TOBBIX — HA cepepe (Bepxue-Amuanckuii, BonoHBCKHIHA BYTKAHBI). 3T0 Ke CBOH-
CTBEHHO W (€BePO-KHTAHCKHM BYAKaHaM cuctemn Tausny. Ha npumepe ornems-



204 TJIABA 5

Norn PRIM
o-1950f1 0195044 an-7 *M-8 X G-4 +Th-267 o R-1

]m: L} ¥ L] L} L} F L} L} L} T T L} L) L T T T LI e | 1 T :
F A :
100E" 3
10 g =
F ]

] CsfBah U KMoloCe SiNd 2 Sm FuTiGdOy ¥ B Yolu
Norm: MORE
]DOOE LI T 1 F.7T T T T T T L | T T LI | T T .7 E
F B .
100 3
10 -4
! 3

Il
3 CsRBa™h U K Nolo Ce St Nd H ¥ Sm Bo % Sd Dy ¥ B Yo

Puc. 39, Konnentpauus peaknx # REE 8 qeThepTHUHBIX MEAOTHEIX 6a3a/bTaX B. YAAAHBHH
{19506/ nl950/d) u mupoueHoBRlx Gazanktax r. Mymsckoro niato (M-7, M-8) B rogentax
B.YaneGaomane (G-4, TB-267} u Gaccefina Jiox), BOPMANH30BAHHBIX K PHMHTHBHON MaHTHH (A) H
MORSE (B)

HBIX OMNOKOB. mepeceracMeIx pudropoi 2omofi Taveny M Yecypu-AMypekoro
puTA, IPOCICHHBACTCA XNAPAKTEP HIMEHCHMA COCTABA PEIKO3EMEBHBIX H pel-
KO3IEMEABHOTO CNEKTPa 0434/15T0B H YIETPAOCHOBHEIX KCECHOMHTOB, JAKIEQHEH-
HEIX B HHX (Tabn 31, 53). 13 yero MO:KHO NPEANONATATE FeYEPOTEHHOE CTpOE-
HHE H COCTAB MaHTHH (puc. 40-43),
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o 1l 212 ad +5 Norn: PRIM

LR L]
Pl i Jull

1 IIIII]'

10

L) IIIII'
L IIIIiII

TS TR Y TOP TR TN VAN T NN N S N | T I S T T N W |

! CsRbBaT™ U K NDlaCe SNd M ZXrSmEuTiedDy ¥ B Yol

Mogn: MORB

ll]lllll 1 L k1532

il II].]II

L4 ). 3 4 A i 3 & 1 _J___ & . J 1.3 4 __J1 _F 1

CsRobBaM U KHNb LoCe SINg H ZSmMmEUTD Ga Dy ¥ Er YD Lu

N

Pruc. 40. Kounenrpanun penknx H REE B anpezwre-Oasanetax BapaHobckoro synkasa (12,
E1) 0 wenounsrx JepuonuTossix Oazanetax B Balymxa (4) u Jeaymka (5), HOPMAIHIOBAHHBIN K
- nipuMATHBHOH Martin (A) H MORB (B}

| AHATH3 THTEPATYPHLIX JAHHEIN M PE3YIILTATOB HCCICIOBAHNIT ABTOPOB TIO
i CoCcTaBy 0as3anbToB AMYPCKOH METACTPYKTYPH B ICPHOA C PAHHEro KaHHO30A HO
| HACTOSILEE BPEMS O3BOJLAIOT GENATS CACAYHOILME BHIBOIBI

! Pudrorerusic 6a3anbThl N0 XHMHYECKOMY COCTABY PajJCIAHYECA Ha He-
CKONBKO CEPHIL: 3) BBICOKOTIIHOEMHCTHIC BHICOKOTHTATHCTHIE CYOMIENOYHEIE;
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o 3fi-1 Q1967 & O-1968/1 Norn: FRIM
1000: L N Bt at B St A B s It S S R L
F A 3
100 | E
0 F -
1 M S N NN TON SN PR NN N NN SR NN SO THNNS M TR TOUUY MR S T N |
CecRoBomh U K MolaCeS NAdHF 2Zr SmEu T Gd Dy ¥ E Vb lu
Norm MORB
100 - L e L I L S S B B B R
- B 3
10

LI | Illlll
] IIIIIII

T
P

»

] I R T T | 1 b d | 1 Il | I O | | I PR Y| (| L

CsRBe™ U K NolaCel NdH T SnBuli Gd DyY B Yo

Puc. 41 Konuentpamyn pegkax 4 REE B B nienoMHBIX MHOUEHOBHIX GazaibTax BYIIKAHOB
{Cunna 3/1-1 w BopHeopekoM 1967) i Gazanetax Bopucobekoro miaro {1968/1). HOPMATHIOBAHHKX
K npumHTHBHOH MauTin (A) n MORB (B}

§) HIKOTIHHOCMHCTEIC BBRICOKOTHTAHHCTRIE ¢ BHYTPHIUIHTHBIMH TEOXUMMYE-
CKHMH XADAKTCPHCTHKAME,, B) LICHOMHEIE BBICOKOTHTAHMCTEIE BHYTPHIUIHTHBIC,
I} TONICHTOBLIC KBAPIHHOPMATHBHLIC, 1) BRICOKOTHTAHHCTHIC H BRICOKOKATHEBBIE,
€) BHICOKOLIGAO4HbIE HATPOBO-KAJTHEBRIE, ) BLICOKOKANHEBHIE LIETOTHBIE,
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o0 i820/9 B7 88 x) Nomn PRIM
1000 | BN S B B B B EEE B S NN i m i BN R BE B B B  m

100

o g i

CsRoBaTh U K Mola CeS MNdH I Smbull Gdly ¥ B Yb lu

Nomrn MORB

| 13,3 ] LI S B B B Al i B S S B B B S S SN B B B B B M

! 3

100 5
10

L] ll‘lll
] IIiIIl!I

T I Illlllr
1 |||;||_|_I

CsRoBath U K Nolo CeSr NAdH I SmEu T Gd Dy ¥ B vb W

Puc 42 Tpaduk konucHTpanny peaxux ¥ REE B wenouex $a3ainTax By InaHoB Yocypa-
Amypcmﬁ pHd10voi cacTemur, 1830/9- CaGHpuecknit syaran, 7 — Menseaui, § — Jlecozaponckas
prﬁm 1 - Bonodecknil, ROPUANHICBAHHET X NPHMATHRHOA ManTHH {A) H MORB (B)

Tepeuie ape CBOHCTBCHHBI AKTHBHEIM KOHTHHEHTAMBHBIM OKDPAHHAM BOC-
TO4HOH 4aCTH MeracTpyKTYphl (ITpumopee) e CNeqyrOIHE pACTIONATAOTCA B
KOHTHHCHTANBHON YACTH, a TPH HOCJAEIHUE XAPAKTEPHBL ANA apeaioB Bcee atn
3TAI! COOTBETCTBYIOT PASBHTHED MHOMHOTO BykaHmMa Haubonee apramn mpu-
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! ¢ O.0002/3 0019611 x0-192473 Nomm PRIM
1000 2 S S R ML R L B B SN S S B N B B B A ML B A
L A 3
ok -
- I
OE E
T RN ] i I L L L 1 P T 1 | W N T W S 1 I | N S |
CsRbBaTh L) KNblaCe SrNd HF Z SmEuTE GAd Dy Y Er Yb lu
Nomn: MORE
100 3
10

T 1 Itllll
L1 IIIIII

A

[T T T T T R U WEE BERP U SEE UUURY VAR RN DUSUT TEEEE SUTUY WORN AN FUUUS N |

CsRbBaTh U K NbloCe SN K ZrSmEuTi SO0y ¥V Br Yblu

Puc. #3. [padux EOHUSATpaLHH PeOKMX H PeAKO3SMENGHBIK 2JEMEHTOB BMHUOUSHOBBIX
Gananktax nmate Boctoudoro Ilpumopta (1902/3 w 1924/3) n VecypH-AMypekol  padmoaoii
CHCTEMEI (B, CBHATHHO), HOPMANK30BAHHEIX K NpHMHTHBHOH MaHThH (A) 8 MORB (B)

1

MEPOM COBPEMEHHOFO IIHOMOBOIO BYJIKAHHAMA OTBEYAKT HPOABACHHA I'DVIIIL]
BYAKAHOB ¥ IA7AHMA.

AHANH3 HIOTOMHBIX JAHHBIX TIOKA3AN, YTO OTCYTCTBYST VCTOHYHBAA 3ABH-
CHMOCTEL COCTaBa PHQITOTCHHBIX DA32ALTOB OT MOIIHOCTH KODBl, AROMANBHO
W30TONMHBIMH TAHHEIMH XaPAKTEPHIYIOTCA APeAlibl UEHTPANBHOH MacTH MerTacT-
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PYKTYPBl — IUIHOLEHOBEIC H COBPDEMEHHKBIC H3BEDMCHHA (BYMKAHBI YIAJIAHMM,
Kanoy, Jprowans u Ap.). Ans Hux cBoHCTECHHL! BRICOKUE OTHOMSHUSA U20TONOB
Sr, mu3xue Nd u Pb . HeroilieHne MAHTHR B OTHOMICHUH CBHHLA MOXKET peao-
JATATH JENICTHPOBAHHOCTE ACTCHOC(CPHONH MAHTHH KOPHEBBIX YacTeH MeracT-
PYKTY{PRL

ConoCTaBaeHHE Pe3yAbTATOB ONMPEACNEHHA HIQOTONHEIX OTHOMEHHH B a-
387X M VASTPAOCHOBHBIX KCEHOONTOB B HHMX C IDYTHMH MEracTpyKTYDaMH
(reobnoxamu, manpumep, LlenrpansHo-KurtaiicknM, HOxuo-Kutaickum) nmoka-
3BIBACT, UTO A4 KAKAOTO METaliioKa XapakTepHBI onpesieneHHEe 0C00eHHOCTH,
910 BO3MOKHO CBA3AHO ¢ CTenenby anpdepeHunauny rayOHHREIX YacTeH acTe-
HOC(HEPHOH MAHTHH.

H3oTonno-reoXuMu~eckas XapakTepHCTHKA BYJIKAHHTOR
AMYpPCKGi METACTPYKTYPSL H MAHTINIHBIE HCTOMHIKH
ILTIOMOBOTO BYJIKAHITZMA

H30T0MHO-TEOXMMHHECKAA XAPAKTEPHCTHEA OA3aNbTORAOE H OPYTHX BYI-
KAHHYECKHX ITOPOX AMYPCKOH METACTPYKTYPSH! CTaAa BOIMOKHOH C TOABICHICM
HOBBIX Pe2yJbTATOB ONMPENESICHHS M30TONOB HEOAMMA. CBHHLA, CTPOHLHA, pel-
KO3CMENbHBIX 34EMEHTOB M JAHHBIX N0 abcomoTHOMY BO3pacTy. Haxonxu no-
BhIX, PAHEE HEM3BECTHBIX, BYIKAHHYECKHX MOPOM, TAKHX KAK AMMA3OHOCHEIE
KHMOCPIUTEL ¥ TIOPOL CeMeiiCTRA JaMUPOMTOR, B TpeNciaX KpaToHOB, A TAKKS
IIMHHECBHIX H (DIOTONHTCONCPKALTHX JCPHONHTOBEIX BRIHYEHHH B IENOYHAIN
fa3ansTax BYJKAHOB H TPYOKAX B3PBIBA BHICOKOMATHEIMANBHBIX AHME3HTOB B
pudToBEIX 30HAX K rpabeRax, MeHMEHHTOR M JICHUMT-MECIOYHO-0a3aNBTOBBIX
KOMIUICKCOB PH(TOBLIX JOTHH H T.J. MO3BOJLEOT NPOBECTH TAKYFO CHCTEMATHKY
BO BPEMEHH M PACCMOTPETS BONPOCH MANTHHHBIX HCTOYHHKOB DACIIVIABOB LT~
MOBOrO BYTKAHUIMA.

HauGonee ApepuHe MOpOAp! MNEOMOBOTO BYJAKAHH3IMA — ANMAIOHOCHHIE
KHMOEPIMTH (HPEANONOKHTENBHO, NepMb — 274410 MAH JIET) XapaxTepH3VIOTCA
CPABHHTCILHO BBICOKHMH SHAYCHHAMM M30TONOB CTpOHIms (o Sr/%Sr) =
= (,706358 u Am3KHME ~ HEOAUMa (0,512361). Onn ofcOHEHB! PCAKHMH HECO-
BMeCTHMBIME 3neMenTamMu (Nb, La, Ce, Zr, Th; taba. 34), a 1amke COBMeCTH-
seveu (Cr, Ni) smemenramu, 4910 COMKAST UX © YIBTPAOCHOBHEIMH NOPOIAME
pervoHa [3amun, 1973). CONOCTABNCHHA ¢ JAHHBIMH HO IPYTHM TIPOBHHIHAM
Mupa [Aramer H ap., 2000] MOKAHIBACT, YTO NAHHBIC KHMOCDIHTH HMEIOT Of-
PenelieHHYK) perHoHaMBHYI0 cneunduxy. HezoctarouHoe KOMHMECTBO A3AHHBIX
N0 JA3ALHEBOCTOMHBIM KHMOSPIHTAM HE JACT BOIMOKHOCTH CYAHTH O XapaKrepe
KOJ1e0RKHIL COCTABOB ROPO/ 3TOr0 KOMIUICKCA. TeM He MeHee, CONCPAANNE pea-
KO3EMENBHBIX H APYTHX 3EMEHTOB, HOPMHPOBAHHBEX 10 COCTABY MPUMHTHBHOH
mantud [Mc Donough, Sun, 1995}, Do3BORAIOT OTHECTH HX K MPOKH3IBOMHBIM
IIOMOBOTO BYIKaHM3Ma [Sun, Mc Donough, 1989], HO ¢ BEICOKOIl CTENCHBE)
ucromexua B rpynme nerkux REE, a taoke Li
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Hzorommui coeas Nd, Sr, Ph 1 Bo3pact nopon

TaGanuga 34

Meoro, KoMIAexe, | BOpaCT syl #Tr 065 |y | 27 pi0%pt | X8pp2%pb | s
Hopoaa MIH T
Knubepnnropan tpybxa, | 274410 | 4.512379 10709042 | 18,622 15,612 38141 |44
Manraficknil MaccHp 0,312328 (0.712613 - - - -4.4
BypeHHCRAN MaCCHB
Nlamnpontosas cepux | 117-121] 0,512746 [0,706101] 18,5690 | 15,5815 | 38514 [+34
Bnanmsae pazaoma Taneny

Bricokosarnezaanennie  |K) 0512728 (0,704730| 18,449 15.580 38415 |-0,1
ABNEIHTE] K2 0512584 10.707320, 18422 15,541 38285 [-03

1+4 - 0.705630| 18,412 15,552 38,234

Bysxanpl rpynnsl ¥ Oanaudy (pnaaasa Cyansao}
By NefinyHmans.,
PpoHonuT, neffunr 0.512334 10,703320] 16,855 15.444 36998 [-59
(1719-1721 rr.)
flg";‘uifﬂ“r"””"‘””* 9SI2S1910,705120( 17.115 | 15448 | 37.119
ﬁiQﬁﬁi‘,??"“a““ 0027010 512415 (0,703330] 17.209 | 15,462 | 37243
Pagt Hryn *
{lenoynod GazaneT Qus | 0512832 0,70403 | 17,769 | 15.467 | 38013 |+36
To xe Qs | 0.512800 |0,704170] 17.988% | 15050 | 38021
Pasnomel cHeTemel Tawuay *
BoctodHerit guianr 3,5-1,0 | 0,512769 | 0,70424 | 17624 15436 37,996 {425
enoynof BazaneT 3,5-1,6 | 0.512800 (0,704417] 17.98% 15,505 38.021 |+35
Pugt Boxali, Tongur 21-16 - 0,70387 | 17.752 15,460 37.668 |+7.0
Tonewt 46.5 | (,b512994 | 0,70314 | 17,668 15,406 37554 1470
Bykane Ycoypu- Amypexoli pRTOBOH CHCTEME

JletiugTaT 10-2.5 | 4512783 [0.,704108| 17,724 15,573 37,307
[er0uncit Gazanet 12,1 0.512709 (0,704685| 17,719 15,515 37,732
To we - - 0,704055| 17,949 15,510 38.064
To xe 15,0 - 0, 704562 18,0410 | 15,370 38,005
Tpaxut 13,53 - 0,704462 18:0502 15,5308 | 38,0736
[T mouwoii Gazamet - - 0704406 17,916 15,617 | 38,109
MMnaro, menoynoi Gazamt - - 0704705 17676 15519 | 37,339
By YanGaowmans, Togent * | Ni-Ny2 | 0.512713 [0.704560| 18,069 15,520 38,197 [+1,5
rpynna eyl UiannyHa, Ny 0,512933 | 0,703396 | 18,169 15,514 38,055 (+58
menouHbe HazafibTeL* Q2 | 0512902 ] 0,70340 | 18,485 15,590 | 38208 |+58

Tipivtevarme, * - Dakwueie 1o (Peng o al., 1986).
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HsoronHo-peaxoseMeNbHAS CHCTEMATHEA IOPOA TAMIDPORTOBON COPHH C-
HOBAHA MA ABYX Mpodax. KOTOPHIC ONMPEIC/LIOT, YTO OHH OTHOCATCA K THIIAM ¢
BEICOKHM COJE[KAHMCM THTAHA. HHOOHA, LEPHA, IUPKOHZ H H30TONOB CTPOH-
s, OHi Gmd3Ky K AAMITPOUTAM TAKMX M3BECTHBIX MPOBHHIMIT KAK ABCTpamus,
wTar Apran3ac [JlaMmporTeL. ... 1991], HO C HECKONBKO MEHBUIHMH KOHUCHTPA-
UHAMH HECOBMECTHMBIX JJCMEHTOB, MTO CBOWCTBCHHO 1% 3THX PErHOHOB
(1abn. 54). TloBrimennsle kOHUcHTpauuu Sr, Ba w muskme Cr omperenmromiek
pOIM He MMEIOT, HO NPH PACCMOTPEHHH IeQIUHAMMMECKOrO PexXuMa (opMupo-
BAHHA MOATBEPIKIAIOT MHEHHE O TPUYPOUSHHOCTH TOPOH CEPHH K Y4ACTKAM
IWIAT(GOPMEHHBIX CTPYKTYD, HEONIHOKPATHO MOABSPrABMIHXCA TCKTOHOMATMATH-
yeckoll "mepepaborke”. OGoraimenne IurocheHod MAHTHH HEKOTEpPEeHTHBIMH
MICMEHTAMH TIPH AKTHRIATHOHHO-PHPTOTCHHOM PEKUME KPATOHOB, COMPORO-
FIRBIWHMCA TAMIIPOHTOBBIM BY.JIKAHWIMOM OTBEHACT YCIIOBUAM DA3BHTHA MEra-
CTPYKTYPBI HA ME3030HCKOM ITANE &€ AKTHBH3AINH,

PaHee BBLTO OTMEMEHO, YTO B HEPHOA AECTPYKUMM H pa3BHUTHd pudro-
TpabeHOBEIN MPOLECCOB WIAT(OPMEHHBIX VYACTKOB, MPEANICCTBYIomMX (ase
SAMIIPOHTOBOTO BYJIKAHHIMA, HAOIONASTCA BHEJpEHHE, HATHAHHE OCHOBHHIX H
CpeAHe-0CHOBHEIX JIAB B IPadeHAX, B IPSIEAAX WIAT(OPMEHHEIX YHACTKOB, a N0
neprdePHH KPATOHOB ~— B TPOTAX H PHYTAX — HINHAHKMA THKPKT-CHoYHo-0aza-
JBTOBBIX H MCHMCHHT-RHKDHTOBBIX DACHIABOB, YTO B IISJIOM XapPAKTEPHO AN
GONBIIMHCTREA PETHOHOB MHPA, TOE AKTHBH3ALMA COMPOBOKAACTCH NAMIPOKTO-
BbIM HIH KHMOEDIHTORBIM BYJIKAHH3MOM.

H30TONMHO-TeOXHMIMECKAS CHCTEMATHKA ITHX KOMIUICKCOB OCHOBLIBACTCA
HA CPABHHTERHO TIPEACTABUTEALHOM MATCpHATE. B KOHTHHEHTANbHBIX pHATO-
BBEIX CTPYKTYPAX, HAPAAY ¢ H3IBECTKOBO-LUCTOMHBIMH CCPHAMH NOPOJA, OTMEYa-
HTCA BHEJPEHHI BBICOKOMATHCIHANBHEIX AHAE3MTOB. I HHX CROJCTBEHHEI,
FIOMHMO BLHICOKOH KoHnenTpanuu Ni u Cr, nosennenneie concpxanma Nau K u
cootHomenna La/Yb, Rb/La, Sr/Y, Ni/S¢, a H30TONBI CTPOHUHA HH3KHE
(0,704730-0,705541) mpu CPABHCHHM C AHANOTHYHBIMH KOMIUIEKCAMH, PA3BH-
THIMH B OCTPOBOGIYKHHIX ¢TPYKTYpax [Bomuneu # ap., 1998; u op.]. Oanaxo, B
HEKOTOPHIX NMOPORAX H3QTONK CTPOHIMA HMENOT TEHACHIGHIO K TMOBHIICHHIO 10
YPOBHA OCTPOBOSYKHEIX. B UenoM ke NpefcTaBasercd, 4Td MArHCIHAIBHBIE
AHJC3UTHI ABJAFOTCA NPHMHTHBHEIMH NMOPOJAMH, 3 HX MPONCXOKICHHE MOYKHO
CBAZATH C BHempeHuem ropaueit acreHochepuoll MaHTHHM B 30HAX PalIOMOB,
AJEKBATHEIX YCTHORWMM TPAHCHOPMHBIX PA3fioMoB kana(GopRMHCKOTO THRA, Tae
BOJHHEAIOT "MAHTHHHBIE" OKRA, 4 MOLIHOCTE KOPEL COKpaMaeTca ao 20 kM u
senbwe, TTogobHee cuTYalkd xapakTepHsi ng Brianul (Cyiso, CHHBL3AH H
Jp.), PAZBHTEIX BOOTE puhTooOpasHEIX pasToMOB C JEBOCTOPOHHHMH CIBHTaMH
BO BHYTPCHHEM 0BaNe AMYPCKOH METACTPYKTYPEI (1201, 54).

H30TONHO-peaK03eMeNbHAA XAPAKTEPHCTHKA MHKPHT-ILENOYH0-633216TO-
BBIX H MHKPHT-MEHMEYHTOBRIX KOMILTCKCOB OCHOBAHA HA OTPAHHYCHHOM KO-
YECTRS JAHHBIX, rMABHEM 08pasoM, Kucenesckoro M Amanckoro Tporos, Bee
OHE XAPAKTEPHIVIOTCA CPABHHTCTEHO HH3KHMH 3BAYSHMAMH H3IOTOMHBIX COOT-
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HOMEHHH u Konebnarca B mpegemax 0,70350-0,70570, a cnekrp REE, HopMupo-
Bangbix o MORB, pecpia 6MH30K K 06CTAHOBRAM BHYTPHILUTHTHOTO BY/TKAHHIMA.

W30TORHO-TCOXHMHYCCKART CHCTEMATHKA  IO3AHEME3030HCKO-KATHO30H-
CKHX BYKAHHTOB AMYPCKOR METACTPYKTYDHI, TIABHBIM 0Dpa3oM, OCHOBAHA HA
JAHHBIX 110 KHCIIBIM, CPEJHE-OCHOBHBIM H (a3anbTOHmHBIM kommnexcam, K-
NBIE K CPeJHE-OCHOBHEBIE MOPOIB 3J6Ch PACCMATPHBARITCH KAK MArMATHYCCKHE
CHCTEMBI, CBAAHHBIE CBOHMH KOPHAMH C NMOJKOPOBBLIMH 30HAMH PAsy[LIOTHE-
HHA, KOTOPBIE HPEATIIONHTENBHO HHHUKHHPOBAHE! TyOHHHEIMH (QMHOHIAMH H
pacnnagaMu. OHH pacHoJAraroTcA no nepadepun AMypCKOH MEracTpyKTYphL, B
IpeAeaaX CKIATIATOTO 0OPaMIICHHUA HITH HA CTHIKE "miepepaboTanHoi" OKpaHHbI
MHKPOXPATOHOB H ODpaM/ITOIMX CEATYATHIX CHCTEM. B CRA3M C 3THM, OHH
MOTYT OBITE Pa3leNieHbl HA KPACBHIC H BHYTPEHHHE. KPACBHIC NpEICTABIEHEI
JHHCHHBIMH H KOJBUEBLIMH CTPYKTYpaMH OKpPAHHHO-KOHTHHEHTaNbHOrO Boc-
TOHHO-CHXOT3-ATHHCKOTO NOACA. BHYTpeRHue — KOHTHHEHTANLHEIE 30HBI has-
Hanbckad, Jsonckad w gp. Kak yxe 0TMEuanock BHINEG, MTA KDKOOTO THIA
CBOMCTBEHHE! OMPEeNeHHbIE METPOTCOXHMUMECKHE OCOOCHHOCTH, O KOTOPBIX
HEOZHOKpATHO coobmwanock B aurepatype [Bynkaumueckue..., 1934; Caxwo,
1976; Mouceeuro, Caxnuo, 1982; & mp.]. Jasemie 1o M30TONHH M PEAROICMEAL-
HBIM CTMIEKTPaM TIOATBEPRIAROT 3Ty creumduky (raba, 54). Ilpa mpeobragaro-
meM 00BeME MOPOJ, H3IBECTKOBO-IIEMOYHON CCPHH B MEPBOM LMKIC PA3BHTHA
OKPaUHHOTO MOACa (CHHAHYHHCKMH, HPHMOPCKHH KOMILIEKCHI H HX QHAMOTH) ¢
XapakTePHCTHKAMH, GIH3KHMH K OCTPOBOMYIKHBIM, BCTPEUAKOTCA BRICOKOMArHE-
IHANBHBIC AHJCIHTEL H AHACIHTO-TAUKTR CO CBOHCTBCHHBIMY AILA HHX HH3IKHMH
H30TOMHEIMH COOTHOIFCHHAMH CTPOHIMA: 0,70580-0,70590 nnq HrHuMGpUTOBR H
A3 MpEMOpCKOH cepui U 0,70387-0,70476 — A4 CHHAHYMHCKHX AHAC3IHTOB M
AHACIHTO-0A3ANBTOB, 4 TAKKE CNEKTPH PSAKOIEMETBHBIX H PCIRAX JECMCHTOB
MPY HAMHY4HH BHICOKMX KoHUeHTpawsi Cr u Ni. 310 no3poIeT CUHTATh HX IIPO-
H3BOJHBIMH NPHMHTHBHBIX AHIC3HTOBBIX MarM ¢ HeGoneioit moneit koHTamu-
HALWH KOPOBEIM MATEPHANOM H I¢OJIHHAMKHCCKKM PeKHMOM, ONHIKHM K YCIO-
BHAM TPAHC(OPMHBIX OKPAHH, BOIMOKHO BOHHKAIOIHAX TIPH CKONBAKCHHAX
BIO/L CIOBHIOB H (JOPMHDOBAHHH MPHCOBHROBRIX PAacTakeHHH. Bo3MoxkHO, B
KaKOH-TO MEPE ITO CBOJICTBCHHO # LI CNICAYIOLIETO 3Tana (Bpema $HopMHpoBa-
HHA CAMAPTHHCKOrQ KOMILICKCA), HO YETKQ HAMEUAESTCA NPHYPOMEHHOCTh TAKHX
MIOPOA, K TEUIOBBIM 30HAM HAOACA. JUI AHIEIMTOB XADAKTEPHB! HH3KHE OTHOIIE-
HHA H30TONOB CTpoHuus (0,70532-0,70580). Jdna CHAHOBCKHMX KHCABIX NOPOI i
HX AHANROIOB 3TH COOTHOIICHUA HECKOMBLKO BHILJE.

JaHui-naNeoleHOBEIM MATMATHMECKHM  KOMILIEKCAM  (DOTOIOMBCKHIA,
KXYUHHCKHI H HX 8HAIOTH). MOPOABI KOTOPBIN B LENOM MOXKHO OTHECTH K MEpe-
XOAHBIM THIIAM OT H3BECTKOBO-IHENOYHBIX K BHYTDHILIMTHBIM, XapaKTepHbl H30-
TONHBIE COOTHOLICHHA CTpOHLMA, Gmuskue Kk €,70532-0,70540 (3a pexxuM He-
KIIHMEHHEM — AHOMATBHO NMOBRIIIEHHEIE).

B KHCHEIX H CPEAHE-KHCABIX MOPOIAX YCTb-COOONEBCKOTO M KXYLMHCKOTO

KOMILICKCOB COOTHOIICHHA H30TONMOB CTPOHLHA elle Gonee muskue — 0,70396-
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(,70420, a B Gazaymbrax (KY3HEUOBCKOTO) H JalwTax (KEAPOBCKOrO, KOMYAHCKO-
10) KOMHAICKCOB OHH, COOTBETCTREHHO, 0,70380-0,.70395 1 0,70430-0,70510.

Maccoroe HammaHne §a3anbTOHOOB, HAMABINESCA B MHMOLEHE, B3AHMOCBA-
3aHHOS ¢ (POpMHPOBAHHEM PAYTOBR H Pa3ToMOB, HMENO MHPOKOE IUIOIMATHOE
pacapocTpaHenne. Haubomee paHane GazansTORIOB H3BECTHBL B COCTaBe GopmMa-
uHit B BocTouno-CHxor3-ANMHCKOM TOACE, JaTHPYEMBIE KAK PAHHE30LECHOBbBIE
(54,8 mMnu ner) [MapreiHoB, 1999] u Gonee mo3anue — ¢ BO3PACTOM OT MO3AHETO
I0LEHA O PAHHETO MHOLIEHA, CNATAIOT MOKPOBH B Pa3NMfMHBIX 4acTAX AMyp-
CKOif MCTCTPYRTYPBI, HA BOCTOKS — B [IpHMOpPES, HA FOIC — BYTKAHWYCCKHC 1A~
10 BynkaHa Baitroymase (ITexrycan), Ha cepepe — B bonpmom XwHraHe, H B
JCTPECCHAX BACGIE Pa3NOMOB TAHEIY — B HEHTPE METACTPYKTYPEL

Cpenre- H BEPXHEMHOUECHOBEIE IUIATO W3BECTHHI MO nepu(epHu CTPYKTY-
per: HemeMercroe, Coerapancroe nnaro — 8 Cepepnod [pmvopee, Llkorosckoe
H Bopucosckoe — B IQ:xmoM [Ipmvopse; My JaHBI3AHCKOS IRATO — BAOMD pas-
aoMa JIyHMuN, 8 cepepHOi vacTH pasioma Hnaus-UTyH 1 8O0Ms YecypH-AMyp-
CKoif pudToBOH 30HEL

[TneficTOUCHOBEIE B TOIOLICHOBRE BYIKAHHYSCKHE HEHTPH H TIATO cocpe-
AOTOUEHBI O Mepudepry BHATHHE CYHI0.

JIAHHBIE 1O M30TOMHH H PSIKOCMEIBLHEIM JTEMEHTAM B HOPOAAX 3THX KOM-
TENCKCOB, B GoMbmIeH wid MeHBICH CTENEHH XapaKTepHIVIOLHE TOKPOBH H LEH-
TPbL, JAKOT BOIMOKHOCTE HPOBECTH CHCTEMATUKY H HAMETHTE BO3PACTHYH) H ILIO-
HIAAHVI) JBOMIONMED, VUMTHIBAA TO, YTO B LETOM OMOJOXKEHHE HITHAHIA Gazaib-
TOMIOB HAMEUALTCA OT nepidiepHH K HEHTPY WIH BOKPYT BraguHe CyHIA0.

AHANH3 JAHHEIX MOKA3IHIBACT, HTO HAHOOMCE BBICOKHMH 3HAUCHHAMH H30-
TONOB CTPOHUMA H HHIKHMH H30TONOB HEONHMA XAPAKTEPH3VIOTCA BBICOKOTH-
HO3EMACTBIE (A3aMbThl J0LEHA — BOCTOYHOH okpanHsl {Boctounoe lpuMopee),
a TAKKE YCTBECPTHYHEIE Ga3aNbThl BYTKAHHYCCKOH IPYNIEl YJANAHYH ~ B HEH-
Tpe AMYPCKOH MEracTypKTYphl, B MeHbIICH CTemeHA 3TO CBOHCTBEHH) CPEAHE~
MHOLCHOBBIM nokpoBHbIM Oa3ameTaM (IlIxaroBckoe, CosraBarckoe naaro, Ce-
scpHoe TIpaMopee). B Gonee Monomeix fazansrongax (NOINHCMHONCHOBHIX H
MIHOLCH-NICHCTOLEHOBRIX) TP ODIIEM CPSIHEM YVPOBHE 3HAMCHHE H30TONOB
CTPOHUHSA (= 0,7040) nOBIIAIOTCA COOTHOILEHIL H30TONOB HEOAHMA 0 YPOBHA
0,5127-0,5128. Onmako, 3Td 3HaMeHuA Ona Ha3ansTOHA0B AMYPCKolt Meract-
PYKTYPB OCTaRTCA ¢TadwmeHpiMy. B cpapHeun ¢ HuMu Gazamerodasr Hlan-
JYHCKOH METacTyPKTVPHL XapakTEPH3YIOTCA Gonee BEICOKHMH COOTHOLICHHAMH
H30TOMOB HeoouMa (~ 0,5129) ¢ ofwel TeHACHUMEH YMEHBIICHHA COOTHOWIC-
Huit H30TONOB CTpoHUMA (= 0,703). 312 2aKOHOMEPHOCTE BECHMA MPHMEHATENb-
HO, HOO MEX2HH3M ¢ (POPMHPOBAHHA HE VKIAUMBACTCR B 0Dy CXemy, KAk
HpeInGIaral0T CTOPOHHUKN CYOOyKUMOHHOTO MeXaHH3Ma [Tatsumoto et al.,
1992; u ap.], NpOABICHKA MO3AHCKAHHO30fickoro 6A3aIPTOHIHOrG MATMATH3MA,
T.¢. BIHAHHEM CYOXYUHPOBAHHOTO MATEPHANA OKCAHHMYECKOH IUINTHI HA COCTAB
MaHTHHHLIX pacTumaeoe. B CBA3M ¢ 3THM BO3HHMEACT OZIMH M3 INIABESIX BOMPOCOB,
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YT BIHANG HA XapakTep reoXHMMMYESCKMX HCOOHODOTHOCTEH, KOTOPHIC CBOWCT-
BeHHE 523aNETORAAM AMYPCROH MEracTpyKType?

PacnpeneseHne pemxHX H peAKO3EMETRHBIY JMECMEHTOB MO OajanbToMIaM
Pa3HOBO3PACTHEIX KOMIUIEKCOB M3 PasiHMHLIX HacTEH CTPYKTYPH [OKA3BIBAET,
YTO A MO3FHEM ITANS PABHTHA MATMATHIMA (MUOLCH-TUTHOUEH-TONOUCH), Y-
THIBAA FEOXHMIMECKHE OCOOEHHOCTH, 3 HMEHHO, YBEIINCHHE CTENCHH JSIUIETH-
POBAHHOCTH PAMOTCHHOIO CBHHLA K LCHTPY NPH OTHOBPSMCHHOM CHIDKCHHH
HI0TOMOB HEOMHMA U YBEMHYEKHH COOTHOLIEHHH H30TONOB CTPOHUHA B TOM KE
HANMPABICHYH, BPAI JH 3Ty 3AKOKOMEPHOCTD MOMKHO CBA3BIBATH C BIHAHHEM Ta-
KMX HCTO4HHKOB, RaK CyOOyUMpOBaHHAfs HMIMCHCHHAS JPEBHAA OKCAHHYECKAA
xopa. bonee normumol momer ObITL MOTeNs PASBHTHA OMOMA, AKPHBH3IAIHA
KOTOPOTO B ONPSACTIEHHBIC JTANbl pasBHIHA 3EMIH MOKET ObITh CBARAHA C
B/DLTHHEM MPOLeccoB BO3OYACHHA HA TPAHHLE BHEINHETO AAPA U HEXKHEH MaH-
THH, 4TO NOATBEPIAETCA MPOABICHMAMH MAACOMATHHTHBIX HHBEPCHH, Cymep-
XPOHBI KOTOPBIX COBNMAJAKOT C HauOOJIee HHTCHCHBHEIMH HMITYJICAMH BYJIKA-
HH3Ma (cpeane-naneosolickas — 400 Man yer, mozAHenaneogsoiickas — 320-250
MIH JeT; TpHac-tpekat — 210 M fer ¥ Kafing30ickan) H GOpMHPOBAHHEM Ha
OKEAHHYECKOH M KOHTHHEHTANBHBIX MIHTAX CYNCDIUIOMOB, ¢ MPOABICHHEM
KHMOEpIHTOBOrO, JAMIPOHTOBOTO H MIATO0a3anbTOBOTO ByiAkaHH3Ma [Hag-
gerty, 1994; Loper, 1991; Fuller and Wecks, 1992; u ap.].

Jma AMypcroli MEraCTPYKTYPH C IOMHBIM OCHOBAHHEM BBLICILTIOTCA 3Ta-
MBI TAK HA3BIBACMON ARTHBHIAUMH, KOTOpPAdA BRIPA3HIACH HHTCHCHBHEIM MATMA-
TH3MOM H "nepepaboTkeit” xouTHHeHTANBHEIX (JI0KOB. JHdepeHunaunefl u
nepepaciipe]eicHHeM 3IEMEHTOB OBITa OXBAYCHA MAHTHA HA 3HAUHTEILHYIO
rTyOHHY HE TONBKO B paHHHUH nepuod (opPMHPOBAHUA KODEI B apXee H MpoTepo-
30¢, HO H B {aneposoe. B daneposoe 3o Gby10 HCOTHOKPATHO, HO Haubomee
MOIIHAA DEPeCTPORKA CBA3AHA ¢ Me3030eM. Kak mojararor reoxuMmru [Hag-
gerty, 1992, 1994; Goodwin, 1985; u ap.], B 310 BpeMa GopMAPYRTCA [IYOHH-
HBIE KOPHH KPATOHOB, YXOOAINE HA 3HAYHTEIBHYH [IyOHHY B MaHTHIO. MomHo
MOTATATD, YTO ITOMOBBIH BYIKAHHIM AMYPCKOH METACTPYKTYPBI 3aTPOHYI ee
TIYOHHHBIC KODHH H CICACTBHS TAKHX FEOXHMUMECKHX aHOMANHH (HKCHpYIOTCS
B CocTapax 0a3ankToB 32KOHOMEPHBIM H3MCHCHHEM CEOXHMHMECKHX 0COOCHHO-
creii o1 nepHdepun K BeHTpy. Moaeas pa3BHTHA MMOMA MPEANONAracT Mo ne-
pu(epHE BOBNEUEHHE PASTHYHBIX KOMIOHEHTOB, B TOM YHCHS H OKCAHMUECKOM
MAHTHE ¢ CYOIyUHPOBAHHEIME DOPORAMH Okeanmueckolf kopsl. Ha muarpanmax
"Nd/"**Nd - ¥'8t/*Sr; "*Nd/*'Nd - **Pb/**'Pb; 'St/*Sr - **Pb/**'Pb; 1 Nb/U
-2Nd (puc. 44-47) ¢ UCRONB30BAHHEM PA3MHYHBLN JTHTCPATYPHLIX H HATIHX
JAHHBIX [0 6a3anbToMIAM H APYTHM NMOPOAAM BRIABJLAETCA BIOTHE YETKAA 3AKO-
HOMEPHOCTE 3BOMOUMH BO BpeMeHH d mpoctpancrse. Ha rpaduxe ortromenwit
H30TOIOB HEOJMMA H CTPOHUMA (B mocneayiomeM Nd-Sr) mone rouex Gasame-
TOHAOB 3aHHMACT NOJNOCY BOIH3IH JAHHBIX MO §asAIbTaM OKCAHHYECKHN OCTPO-
BoB ([aBaiickux, Azopckuii u Keprena), cMEIHAACE K MAHTHHHOMY HCTOMHHKY
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Puc. 44. UzoTonHeie cootHomenns '"*Nd/ A *Nd — ¥'S/¥Sr » GasanbTonnax Amypckoit Mera-
IPYKTYPRL (¢ HCTOB3OBRHHEM Oanpux. MapTeinos, 1999; Basu et al, 1991; Peng et al, 1986;
TARHMIX ABTOPOB H Ip )

F-2 — aynxamsl rpynns Yaamanyy: 1 — 6asalbThl cOBpeMeHHBIX MIBepXeHnil, 2 — npesHeyer-
3EpTHYHBIE ((Q1.3); 3+4 — Byaxans! [HlannyHekol cTpykTyphl: 3 — 9¢TBEpTHUHBIE, 4 — MHOUCHOBLIS; 5+
B - Gasanetor pudra Tapeny B mpenesax Amypckolt CTPYKTYpH: 5 0 7 — 4eTBepTHUHEIE, 6 H 8 —
MHOLEHOBEIE; 9 — GasaneTonAp Chxors-AnuHa (cMm. Tabn ¥ 10-11 — nael syfikada BafToymaHs:
10 — MHONEHOBEIE NOKPORE, 11 — QeTRePTHYALIC kKabAepHEle TpaxuTal, FOZO i1 PPIMA - cpennue
OTHOWRHHA 14 Da3a/LTOB [TIOMOBOTO BY/IKAHNHIMA OKEAHOB H KOHTHHEHTOB H PHMHTHEBHOH MaH-
THEA c0oTBETCTREHHO (Hofmann, 1997)

(YeTBCPTHHHEIC BYJKAHEL Yjamaryd). Yersepruuseie 6azanetel pudros dys-
muH 1 Mnane-HTyH, pacnonaraiomyecs BOCTOUHEE TPYTINEL BYIKAHOB Y JATAHIH
IO COCTABY SHAMHTEABHO Oiuske K Ga3ambIaM H3 NPHMUTHBHOH MAHTHH (HIUK-
Heit MaHTHu). 270 ke cBolicTeeHHO M Ama OazawmpTonnor [puMopea. Ilpwr cpaz-
HeHHH ¢ Meractpykrypoil  [lentpasewo-Kuradickoro  kpatoHa  (Cuuo-
Kopetickoro uura ¢ maHIyHCKAMH 6a3a/IbTOMIAMH) OPOABIEHA HX OJIHIOCTD K
MORB. Eme Gonee ompeacieHaee 14 3AKOHOMEPHOCTh BBLIBAAETCA NPH 3Ha-
NMK3e COOTHOIICHHI M30TONOB CTPOHUHA H CBMHIA (3°€'be2°4%) (puc. 45), roe
Haubojee ACHICTHPOBAHHEIMH B OTHOIICHHH PAJHOTCHHOTO CBHHIA OKAZBIEA-
HTCA YeTpepTHyHEE 0a3aMbTONAE! BYIAHOE Y aananii. Cpedy MocneJHHX HAH-
Sonee OeneTHPOBAHHEIMH ABMIOTCA KANHEBEIE (OHONHTHI COBPEMEHHBIX H3-
Jmasuui (1719-1721 1r.). 372 e TCHACHUHSA, HO B MCHBHICH CTENMCHH, CBOHCT-
BSHHA H AMA NOCTCAHHMX H3BepskeHuid eymkaxma UanOGaomraHp (IlexrycaM), Ho
PACIONOMEHHOTO 33 APCACTAMH AMYPCKOI METACTPYKTYPEL YKe B TPYIIIS BYJI-
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Pue, 45. Cootnomenme H30TOMOB CTPOHLIHA K ¢BHHUA B YILTPAOCHOBHBIX H OCHOBHBIX TIOpO-
Jzx AMypekoro kpaToa: | - kumBepnuarax ((Pzy); 2 — namnpoxrax (Ki); 3 — MaraeaHaneHbIX anae-
sarax (Kj.2), 4 — WenowHex GazaasTonnax Yeeypu-Amypekore pHdma (NN 5 - doHOmMTAX H
6 — neltunTRTaX BYX. VEAMAHH (Q4-0ra), 7-9 - pudra Tansay, Hryn (N Qu): 10-11 ~ eyn. Hanba-
oifmane (N1 u Qq); 12 — syit. Kyaupmsmcroro rpynnet (N;°); 13-17 — sya. anayuckoit c1pykrypsl
(Qu, NLE ¥ 18 - Banpaegenue spomounH: A — Pzy-K;.5; B — souen-vetsepraunsie (Kz)

KaHOB KyfHBOHHE, PACHONOKEHHBIX toro-3anagHee B UaHpGaowans, AEMIeTH-
POBaHHOCTE ele Hojee CHIDKAaeTcA. JIng HeoreHOBBIX 0A%ANBTOMIOB KAK B Ipe-
Jenax AMYPCKOH METacTPYTKYPHL TAK H 3 €2 NpeAcNaMH, OHa He obHapy:keHa
H Q1 HHX MAHTHHHBIM HCTOYHHKOM MOKET OBITh JCIUICTHPOBAHHAA MAHTHA.
Chenyer nom4epkeyTs, ¥T0 H GasanetaMm Goldee JPCBHErO Bo3pacta (GacceifH
Jhoxs, pudr Tampay y sanuea Boxaif) Tawxe XApakTepeH JFOT HCTOYHHK
(DMM).

3713 Ke 3aKOHOMEPHOCTE BBIABJETCA H MPH AHANN3E COUTHOIUEHHE H30-
Tonos Nd ~ **Pb/**Pb (puc. 46). BasansToHIs! CIAraloT mupokoe mone dury-
PATHEHBIX TOYEK C TCHACHUHCH YMEHBLINEHMS DTHX COOTHOIOCHHI B Haubomee
MONOARIX (hazax M3BepkeHHA. Kak M B mpeoplaymux cxemaX, HanGonee HA3KHE
COOTHOINCHAA CBOHCTBEHHBI YETBEPTHHHEIM, 0COOCHHO COBDEMCHHBIM H3BC[HKE-
HAAM VAAIAHYH, W 3HAYHTCABHO MEHCE 3T MPOMBICHO JI4 Bynkawa YanGao-
wanb, Ha rpaduxe Nb/U - eNd , npeanokennom A. Xodmansom [Hofmann,
1997], >ra 3ax0HOMEPHOCTS TPOAB/IEH eme Honee 4eTko (puc. 47),

AHamus 3THX rpadifikoE NOMMEPKMBACT "LEHTPOCTPEMHTEIBHYIO" (MO OT-
HOWEHHIO K AOEPHOMH YaCTH AMYPCKOH MEracTPYKTYPEL) 3AKOHOMEPHOCTD YBE-
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Pue. 46. Coomnomtenna uzororios Nd-Pb B GasanyTomax AMypckoll B JPYTHX MeracTyPKTYp
Boctoka Antin

1, 2 ~ GazampTORAb BYJTKAAOB [PYLL Y IaasHyK: 1 — CoBpeMeHHDR, 2 ~ IpeBHCUeTREPTHY-
"ure (O a); 3 — verrepTHunpe pudita Hryu.tnane, 4, 5 - naswl 8. Tanbaoulake 4 — erBepTALHEIS,
3 — MHEGUEHOBBIE, 6, T — GazaneTel HlanmyHcKo#l CTPYKTYPLL 6 — ¢ TREPTHIHBIE, T — MHOLSHOBBIE, 8,
9 — Gasanptel prdra Tymme (o2 LpuSoxy): 8 - coppeMenmtte, 9 — MHOUeHOBLIE; 10 — ueTBEpTHY-
HBI¢ BYJNIKaHB K I0ro-BooToKY oT B. Dalitoymans (Kysneareackue), 11 - MHOUeHOBBIE GazaipThl
Lertpaneuo-KnTafickoil papHHBEM (ByKaHLL XaHH0GA)

AMMEHHA ISMICTHPOBAHHOCTH PATHOICHHOIQ CBUHUA, HAMOONES YETKQ MpPOAB-
AMIOIIETO CROHCTRA K HCTOMEHHIO NPH AAMTCARHOH AudepeHuUMaliy HCTOY-
HUKA, KAKHM MOMKCT Obifhb HCTOMHHK nommoc@epnon manTun, b0 Gonee
rTyOHHHAA acTeHOCHEpHAsT MAHTHS,

Kax yxe otMeyanocs panee, B METOYHEIX 0a3aNbTOMAAX ICHTPATBHOTO
THNMA BCTPSYAROTCA KCCHOMHTHI YIBTPAOCHOBHBIX TMOPOA, IMIABHBIM 00pazoM,
NEPUONATOE, PEXE — [PAHATOBRIX MEPHIOTHTOR H (MIOTORHTCOIEPHALIHN 1Iep-
UQANTOB, IO COCTABY KOTOPBIX B ONPEACTCHHON CTERCHH MOMHO CYIHTL O CO-
craee JmTochepHofi uny acrenocheproll ManTHH. MoyueHInO YTHN KCEHONHTOR
GLUTH MOCBAMICHBI HCCMEJOBAHMA MHOTHX YUCHBIX KAK B POCCHH, TaK H 3apy-
Oemuom [Caxuo, Henucor, 1963; HNpuxogsko u ap., 1986; Ross et al,, 1934; u
Ap.], 60/BMARL 4ACTE 3 KOTOPHIX CKIOHHZ CHMTATE HX rTyOHHHBIMH KCCHOIHTA-
MH — mopogamu BepxHeil Madrii. H30TomHO-reoXuMHMECKHE UCCHEAOBAHHA
ROCTIEOHMY JCCATHACTHH NOATBCDOMIH 3TOT 35801 H (oNee TOrQ, JaumbE MO
wiotonuk # REE noseonmoT CyauTh O XapakTepe MAaHTHHHOTO HCTOMHHKA W
MPHPOAE - JUTHTENBHOIO MPeoBpatoBaHHg MAHTHH B PCIYABTATE FIVOHHHBIX NPO-
UecCoB (METACcOMATO3, JEIICTHPOBAHKE U T.4.). JanHse no uzorondy Nd, Sr, Pb
H PSOKO3EMENBHBIX MEMEHTOR B3 NO3IHERARHO30HCKHX (232 IETOHAOB AMYPCKOH
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Puc. 47. Tnarpamma cootromenudi Nb/U — eNd (no A Hofinann, 1997).

YenoBHele cpefiue sHAUCHHA DazasTOHOOE H3 PAVWTHYHBLX OKeaHWHECKHX KOMMNEKCOB: 1 —
OIB, EMI; 2 -OIB, EMII: 3 — QIB, HIMU,1 4 - npyrxe octpora ¢ OIB xapakTepHeTHKaME, 5 —
MORB; 6 - Yenuiickei srofrosonHeii xpefet, cerment 3; 7 — upaMuTHBEAT Manmux. § — obnacTh
pacnpoctparsira MORB; 9 — ofnacTe pacnpocTpaHenus xapaktepuetik HIMU; 10-15 - Gasams-
TOHAL AMYPCKOR H APYTHX MeracTpykTyp Boctoka Asun: 10,11 - 3. Yaaasmnn (10 - cospeMeHHble
manHAnnn, 11 — apepsieqerpepTHYHbe ((h-(s), GazanbTir, 12,13 — Gazampel eynxaop IlaamyHekoii
CTIPYKTYpH (12 - paHBHeMHOUEHOBbLE, 13 - nosiHeMECNeHOBLIE), 14 ~ HeoTcHOBBIE 6azABTEl pHOTA
Tauwty; 15 - Gazane el genpechit Mioxs; 16 — HeoreHobre GatamTh B, UanGaomakt

-

MEYACTPYKTYDHl, a4 TAKKS M3 CTPYKTYP, PACHONOMEHHBIX HEMOCPEACTBEHHO
B0muzn, HenasHo onyONHKOBaHH B pabotax M.Tarcymoto u ero xoaner [Tatsu-
moto et al., 1992], a RAMH HCCNEJOBANCCH TIOBSACHHE PEAKO3EMETBHBIX HIEMEH-
TOB B KCEHOMHTAX, MHHSPAIAX H3 KCEHOMHTOB (MMHPOKCEHOB) M B CORSPKAILHX
HX azameTax (Tabn. 55; puc. 48-50, 55).

TaGanua 55

Conemxmme PeAKHI H pemm#memnux WIEMEHTOB B yIﬂ:TllﬂﬂC’HﬂB!{b“ BRIMUSHHAX
H B MEHEPATAX H3 BRAIHEHMI H3 INeT0YHLIX §:347THT0B

Hzoton 1 2 3 4 3 6 7 8 9 10 11 12

sc {18010 100138 142§ 130891703 866688511379
Cu | 300600280278 287358 104] 227270 147181 | 102
Zn | 380620350500 | ang| 141 | 328 152 ) 148 ] 133 | 164 | 214
Ga | 0000 (00 [472] 47 53 |188|402[421|393][348] 22
Ge |02 103 0e78| L o8 117|081 068 070|060 035] 060
Rb | 726135 80 | 5914251 1,4 071 1,37 161 ] 1,73 | 9a8] 178
Sr 63 | & | 120 1840} 452 131 | 100 120 | 899 | 84,7 | 208 | 84,7
Y 39 | 645 a1 | 433 | 385 f 682|356 148 ] 23,5 197 ] 189 1 19,7
Z 39 Feo | 34 [192]128)636) 35 | 11,7 296 ) 1838|155 ] 126
No | wa | na |wa jasgs|213)o85 037 1,87 | 045036104 088
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Puc. 48. KoHUSHTpAUMA pPefKHX MW PEOKOIEMELHBIX JNEMEHTOE B NISPLOTHTOBEIX
BRTIONSHHAX M3 MeNnuuHEX GazankTos Bydkanos Henywka (1375/2), Meapexwwii (1387/2) n
Cafupuencinit (1830/3). HOpMANHIOBAHHLIX ¥ IPHMATHEXON MaeTar (A) u MORB (B)

B) KOHUEHTpAlLMH PEAKUX ¥ PeIKO3EMETBHBIN IICMEHTOB B KCEHOMUTAX H
MHHEPANAX H3 HHX 3HAYATCNBHO HIDKE TAKOBBLIX B COMEpxAlNMX dX DajameTax.
Kak mpasuno, 3To cOOTBETCTBYET OAHOMY HNM JABYM nopsakaM. HauGomee xo-
POLLIO 2T0 OTpaskeHO B cooTHOmWeEHHAx Th/U u U/Pb. Pucysok gaer 310 COOTHO-
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Pue. 49 D'padux XORUSHTPALMHpeIXHX H PSAKOICMENbHBIX dMeMeHTOR B Galanbrax
CenaTHECKOTO BY/IKala, (1961/1). BRMGUYeRRAX MITHHENEBSIN AEPUGHHTOR (1961721 1 1961/2-2) »
XpoMEHONCHAAX B2 BKIoNcHHIE (1961/2R), HOPMANHIOBAERHEIX OTEOCHTENEHO NPHMHTHRROH MAHTRH
{A}u MORB (B;

MIEHHE HE TOABRO B KCEHONKTAX H HX MHHCPANAX. HO H B KCCHONMTAX MeHeTHuC-
CKM JPYTOTD YPOBHA — B MHPOKCEHHTAX, AM(PUOOSOBEIX MUPOKCCHHTAX H (o-
TOTNHTOREIX MHPOKCCHMTAX, T.¢. KCEHOAHTAX MA(MIMECKOro COCTABA, BOIMOKHO,
OTPAKAOUUMH FKIOTHTOBYIO Qa0 [IYOHHHOCTH.
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Puc. 50 TpadHr xoHmeHTpaumsd 3neMeHTOB R OazatsTax CHOMpLEBCKOrO BYSKaHA.
KCEHOMATE! MIMHHENEREIX NepUoanTor ue Hux {1830/3) u xpoMaHoncHBaX W3 BKAOYenul (1830/1a),
HOPMATH20BAHHbIN OTHOCHTEMBHO NPAMHTHEBHOK MaHTHY (A) H MORB (B)

Bce 3TH ZAHHBIC BIIOJIHE NOTHYHO ONPEACIMOT, 1) UTO KCCHOMMTH YIBTpa-
OCHOBHOIO COCTABA TEHETHYECKH HE CBA3ANLI ¢ 0A3aNLTORBIM PACIIIABOM, 2) Sr-
Nd-Pb H30TONHEIE JAHHEIE M XapakTep PeaKO3EMENBHOTO pachpeaensHus kce-
HO/MT-PACNAB OPEIROAATANT, YTO MHTOCEPHAA NAWTA He ABMACTCA HCTOMHK-
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Pre. 51, Onarpamma coomHomennii HaoTonoB Nd | Sr B KeeRommTax 1 Gazanptax KajiHozoil-
CKHX dynkanos Boctounoro Kutas mo masmetM M.Tarcameto u ap. (Tatsimoto et al., 1992) n Tan-
Hero Boctoxa PoccHn.

a — TouKaMs OKONTYPSHE! TONA OKeAHHUeCKHX Oa3aAsTOoB, MPePLIBHCTHIME THHHAMH — NoJe
TPAHAT-CONEPKAMUN NepHAOTATOE (G) B QUIOTOMHT-CONEPKAMAX [PAHATOBLX MephgoTREOB (F) H2
xkambepnutos HOxpol Adpuxu. Janutle no kceHoIHTaM NEPLONHTCBOrO cocTada (KBANPATHKH) H
NO CONepHAIHM WX UISMOYHBIM OazameTaM (EPYHKKH) NPENCTARTeHE W1 BynkaHos Cebepo-
Boctounoro Kntan, B TOM 9HCAE B H3 AMYpCKOH MeracTpyKTYphl. MaHTHiTHIME KOMITOHEHTH! HCTOY-
Huxon (EMI, EMIL, DMM, HIMU) - no C.Xapty (Hart, 1988). Kceronutel oGpazyioT nosie Mexay
AcNeTHposaHuoli ManTueH (el Gonee qenneTuposRadHol, e DMM) B EMII (¢ BuicokuM cooT-
gomennem Nd, qem ana EMI) BasammioHabl 3aHHMZIOT NOZHNHIG, oMEMlasch B ¢TopoHy Gones
PAIBOrSHABIX CTPOHIHA H HEOOHMA. § — JaHHBIE IO rpaHaTosbiM (Gr), mMIMHeReBEM (Sp} SlepUom-
TaM H KCRHOKPHCTOR M3 HHX, MO aMAHBONOBEIM H FPAHATORLIM [HPOKCEHHTAM H KCSHOKPHCTOB M3
anx. Hana - Tpesn wesmeneHHit okeanueckoit kopel (mo C.Hart and Staudigal, 1989)

KOM MarMaTH4CCKHX PACIIAROB, 3) KCEHOMHTHI HE MOTYT OTPAXKATH OCTATOYHEL
(pecTATOBLI) ¢OCTAB MOCAE IKCTPAKIMH (A3aNETOBOTO PacHiaea, T.e. YABTpa-
OCHOBHBIE BKTIOUEHHA ABAAKOTCA KCCHOIHTAME KOHTHHEHTAAbHOM NHTOChEpHOH
MAHTHH, B GOXBIICH HAM MEHRMCH CTEMCHM NEMJICTHPOBAHHON B CBAIM C AJIH-
TENBHOMH HCTOpUelt MpeoOpasoBaHNd B ITANEI MATMATHYECKOH AKTHBH3ANHHH W
nepepacnpegeneHus. B CBA3H ¢ 3THM MOHATHHI H PA3NIHYHBIC YPOBHH HIOTOMHK
B Meractpykrypax Boctogwoit oxpanner AsHu (HampuMep, Amypckoif H Ilan-
AVHCKO — B CBM3A ¢ PAa3IMMHOK HMCTOpPHMECKOH MarMaridecko “nepepalor-
Kpoii"), 4) Ha OCHOBAHWH H30TOMHOH CHCTEMATHRH H COCKTPOB PEIKO3EMENBHEIX
JIEMENTOB B $a33AETAX MOMKHO MPEATIONOKHTE, YTO OHH KMEIOT MpHpony Onu3-
KYI0 K acTeHOC(eproll MeTACOMATHIMPOBAHACH MAHTHH, 4To H Jaer EMI - ne-
TOYHHK LEeNoYARX 0A3AMBTOR, PACTUTABE KOTOPEIX F€HEPHPOBANTHCH HPH MHHH-
MANBLHOM CTENCHH NNABTEHNY, 5) HA OCHOBAHWH M30TOMHBIX H PSAKO2EMENBHBIX
JAHHBIX MO KCEHOJKTAM MOMHO 3AKIFOYHTD, YTO MEPBHYHAA CYOKOHTHHEHTAIb-
Had JHToCepa GBUIA ACIUICTHPOBAHA, MTO BECHMA MOKA3ATCNRHO HA NPHMEpE
H30TOIOB HEOAMMA B KCCHOMMTAX H 5a3ansToMAAX (BEICOKHE B KOEHOAWTAX M 00-
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Pre. 52 Ouarpasma n3oronos Pb 0 St po A0HERIM H3 KCeHOIMTOB M BMemaloHIMX BX Daza/b-
TOB M2 PANMUMHEIX KaHHOZOUCKHX BYEAHOB AMYpCEO METAacTPYKTYpHI (2) H ADYIHX By.JTKAHHYE-
¢KHX TongH Bocroka Acki b - KyARIAHECKHE YeTRepTHYHbIS BYKAHLI, ¢ - MHOLCHOBLIE B. XaH-
nofa, d — nanoucHobste Oynsana (Tatsumoto et al , 1992). Xopowo Npocnkeno KIOTONHOS HEPaB-
HOBSCHE Maddy GARATETAMH, KCEHOMHTAMH H Muncpatamu (d) H3 KceHOMTOR

fce HM3KHE — B Oa3aneTax), 6) NpeInonaraeTcs, YT METACOMATO3 HIDKHHX 4ac-
Teil CyOKOHTHHENTANLHOH THTOCHEPEL (M BOIMOKHO ACTCHOCQEPHON MAHTHH)
CBA2aH C CYOIyKUMEH OKCAMHMECKOH TUTHTHI (C NOCHEIVIOIHM HPOLECCOM M
oboramenneM HwiHel aurocepnt). Hamm aanHere, 0COGEHHO EBBIIBICHHOC
AHOMANBHOE HCTOIEHHE UCHTPAMEHOH (4nepuol) uacTHM AMYPCKOH Meract-
PYKTYPHL, @ TAKKe PAITMYHBIE YPOBHH H3OTOMHBIX COCTABOB B OIHAMERALIHX
METACTPYKTYPAX. HE MO3BOIMIOT CBAIBIBATL ITOT MPOLECC ¢ cyBmyrumel oxea-
HHYECKOH MUIHTBL, TAK KAK 3T0 He O0BACHACT BeeX pazmeuni, Bonce npaenneHee
CBABIBATE ¢ BIHAHHEM MAHTHHHO-IICPHBIN MPONCCCOB, KAK 3T0 NMPEAaaraet
C. Xapr [Hart, 1988]. KocBeHHBIM AOKAATENLCTBOM MOTYT OBITH JAHHBIC CEHC-
MudecKod Tomorpaduu [Dziewonski. 1984. u ap.] ¥ HamMuue nog AMYPCKOM
METACTPYKTYpOH OIPOMHOTO MAHTHHHOIO JUAITHPA, 4TO ONPEACHICT BhICOKHH
TEAROBOH NOTOK (OCOOEHHO DOA IeHTPAALHOH ee uacTeio, B padre Cywnso)
[Ma et al., 1989]. MexaHusM GOpMHPOBAHUA OTPOMHOTO IITIOMA MPEACTARIEH B
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Puc. 33. Cootromenna ThU - U/Pb p ynaeTpaocHOBHLIX KCeHOMUTAX H AepnoanTaX (WR),
amdubonoanlx nupokceHuTax (AnphPxT), dnoronurosrx mupokcenntax (F-1 PhLG PxT) 0 MuHe-
panoB w3y HAX rpanatos (GT), wHonHpokceHop (Cpx) TMokaiaHo, 470 B YIETPACCHOBHBIA KCSHO-
N®Tax H rpaHatax (GT) u3 HHX odeHb Huskue oTromedud. U/Pb u ThU B rHpokcendTax 3TH 3Ha-
YSHHA IHAYHTENRHO Bhile H pazHoobpaznes no coctapy (Tatsumoto ctal , 1992, wap )

padore T Jlapcena u JLHOus [Larsen, Yuen, 1997], 0CHOBAHHOM HA TCPMANbHOH
KOHBCKIMH C FOPH3OHTANEHBIM PACIIHPEHUEM H QOPMHEPOBAHHEM 0ONaCTH moI-
HATHA JuameTpom Goree 1000 kM.

Cnemyer MOMMEPHYTE, YTG MOJEMR KOHBEKIMH MOMET HMETh PA3NUMHBIC
cucHapun [Hofmann, 1997), npu KoTopeIx mpeaycMaTpuBacTCa COmpImee HIH
MEHbHICE BIMAHHE KOMIOHGHTOB HIDKHEH MAHTHH UM NPOLECCOB HA IPAHHLE
BHCLIHETO ANPA H HIDKHEH MAaHTHH. Kak mpeanonaraertes, I MOACAH OCHOB-
HBIM HCTOMHHKOM BIHAHKA MOTYT ObITE QUIEOHABL TMABHEIM 06pa3oM, BOIOPOIa,
KaK HaHOoaee IHEPreTIMECKH EMKOTO, TIPH JBHIKCHHH COCTAB €70 IpeoSpasoBE-
Balca B Gaulee CIOAHBIC COGTHHEHHA, 3 B BEPXHHX TOPH30HTax o0pasyrorca yr-
neeomopoast i 1.4 [Haggerty, 1994 Jlapun, 1990; Mapaxyines, 1990; Kapnos u
ap., 1995; Mouceenko, Caxro, 1982: ¥ ap.]. OmHo# w3 napasurM coBpeMeHHO
TCOXHMHH YITEBOJOPOAOE H HEQITETCONOTHH ABILACTCA BOMPOC O TMYOHHHOM,
MAHTHHHOM NPOMCXOKACHHH YINEBOZoponos. M B pelmenum 3toro sompoca
AMYPCKas METACTPYKTYPA C LEHTPANBHEIM ONYIICHHBIM AIDOM B BUIE BOATHHEI
Cyunao, roe o6HAPYHEHEI MECTOPOAICHHA HEQTH ¥ ra3a, MOMET OBbITh KIOHOM
K PEIEHHIO TPOBIEMEL 0 Heopraél;r'iecxoﬁ IpHpoae HehTy,

- AL op popesd

TeoauuarMuecknil pesxuny AMYPCKOil METACTPYKTYPE!

B mpeaenax LeHTpaneHoH A3HH HA OCHOBE M3YUYSHUA MOJIHEME030HCKO-
K2iHO30HCKOT0 MATMATHIMA BHIICCHO LIeHTPanbHO-A3HATCKOTO ropAYes WONe
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CylmecTBOBaHHE 3TOCO NOAA OPOCNEKHBACTCA ¢ OPOOBHKA M O HalIHX AHeH B
koopauHaTax, GMU3KHX K coBpeMeHHuM [Sipmomok, Kosanenko, 1993; Kys3b-
Mua, Apsoniox u ap., 2000]. Kak otmeuator B.B, Apmontok, B.H. Kosanenko u
Ap. [Apmomick o ap., 1993], Bolaeadiotea paa apeanos {puc. 54), A18 KOTORbLIX
ceolicTeeHed YCTOHYMBBIA peskHM NPOABNEHUA BHYTPUILIUTHOrO MArMaTHiMa Ha
apormkednn (50-160 MAR KeT, npocnexHBaeMBli ¢ No3IHE 10PBI 10 FONOLEHA,
bonee TOro, Ha NpOTAXEHHA Beero daHepos3od 34eCh HMENH MECTO MOXH ak-
THBHOTO MarMaruiMa ¢ ONpeAcneHHbIM BHYTPHIIINTHEIM XapakTepoM B paHte-
cpenHenancozofickoe, MOIAHENANEQ30HCKO-PaHHEMe30301ICKOE W TIO3NHEeME30-
30MCKO-KalHO30HCKOe BPEMA.

50

40°

30°

20°

Puc. 54. Apeanst pazpnTUa BYNKAHUINA,

1 — Yersepruunwe Bynkamel; 2 — [loznHemuoucHopsti, 3 ~ ITaneoren-muonenosriii; 4 —
Mozanenenozoil; 5 - [Tosnuetoperutii- patnemenoeoii; 6 — AMypexiit apean; 7 — ANMAIOHOCHEIE
TpyGKH rossrero Raseosoxn; 8 — LenTpansHo-ASHATOKHI apeat BHYTPHIURMTHOrO Marsatisma {Ap-
MOSEOK | ap., 1995, 2000] W Bo3pact ero nposeneria; 4 — JlamMnpouronatete tpyOrn (paHHui Men).
10 - MefineunTopnii
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Boctounee, B AMypckoil METACTPYRTYPE, KOTOPYIO TAkke MOXKHO OTHECTH
K TIOJII0 TOPAYSH MAHTUKM H aKTHBHOTO BAMAHHS PA3orpeTol acTeHochepsl — pe-
TYIRTOpPa TeKTOHHHMECKHX NBWKeHmH MuTochepHBIX OMOKOB # BO3OYMKNEHUS
MarMaTtyieckux npotleccor [Aprionixos, 1998, 2000, B parepo3oe cyluecTBO-
BAMH 3M0XH TEKTOHO-MarmatrHyveckolt AKTHUBH3aUHH, TPONCXOAHBILHE HEOAHO-
KPaTHO B paHHe-mO3AHEM Maneo3oe, B PaHHEM Me3030e W NO3OHeMe3030HcKo-
kafinozoiickoe Bpema [ByakaHuueckue..., 1984]. Hayupas ¢ mosaueif 10ps B
npeAenax AMypekoil MeracTpyKTYphl MarMaTH3M HECeT BPH3HAKH BITUAHMSA [IIy-
OHHHBIX PACIINABOB MAHTHHHBIX TPOLIECCOB,

ConocTaBieHHA 3MOX  MarMaTHIMa HEHT‘PMLHO-ABHQTCKOFO nont H
AMYpPCEO#l MeracTpyTYphl KOPPelnHpyYIOTCa JOCTATOYHO NOHO, & M0 YCAORHSM
reHepaliy W COCTABY PACIIIaBOB MMEHOTCA CBOM 0cobeHHOCTH. DT KacaeTes He
TOJIBKO MUTPAUMH HHTEHCHBHOCTH MarMaTiMa, HO M 3BONMOLKHH COCTABOB BYJI-
KaHU4YECKUX NPOAYKTOB W, KOHEWHO, MEOXHMHYECKOTO CTEKTPa W HIOTONHBIX
XAPAKTEPHCTHK IMYOHHHBIX UCTOYHHKOB,

Tes He MeHee, HANPAHBASTC OAMH H3 CMABHLIX BHIBOJAOB — OTCYTCTBHE
rnebankHlX NepeMetiedddl MHTOCGhEPHEIX IHT B NO3AHEM Me3030e-Kalino3oe,
B Boctouno-LlenTpantHolt A3un BOOXHE peaNkHO, HTO [LTIOMOBBIH BYNKAHH3M
AMypcrOlt MEeracTpyKTyphl Taxke, kak A LleHTpambHO- A3naTckoil, OTHOCKTCA K
Cerepo-A3HaTCKOMY CYTEPIUTIOMY, KOTOPBI pa3BUBANICA HA MPOTHKSHNEH BCETO
dbaneposos [Apmemoxn ap., 2000],

ABTOpsl pabOTHl MOAACAKOT, 4TO BeA 00/14CTh BOCTOUHOH OKPaHHBI A3HAT-
CKOrO KOHTHHEKTA, [Ae HeOJHOKPATHO NPOABAKNCA BHYTPHINTHTHEIH MarMaTHIM
{Anpan, Konsimo-Omononckuit 6noku i T.4.), npeactapraer coboil uenslil pan
MEracTpyxTyp uedtpaneHoro tuna (MLUT), pazBuTHe KOTOPBIX COOMPOBONIA-
70Ch UMNYNLCAMA TUIFOMOBOTO BYJIKAHN3MA H H30TOHO-FeOXHMUYECKUMH Xa-
PAKTEDHCTURAMEI MAHTHHHBIX UICTOYRHKOR.

B pamkax paccMOTpeHHA [UUCMOBOH TUNOTE3bl NMPEANMoNaraercd, YTo
AMypcKas MeracTpykTypa (popMHpOBATack NMoj Be3AeHcTBHEM MYMETHIIIOMOB
[Haggerty, 1994; Taylor et al., 1994; » ap.], noaEuMaOUGIXCA W3 BHELIHETO AX-
pa 0 HIAHEA MaHTHW # HHUOMHDYIOUWIHX [ABHKEHHE FOpPSAUMX QHATMPOS, NPO-
rpes ¥ NOAHATHE BepXHel ManTHH. 10 obycnosune obLIHPHYIO 30HY aHOMANb-
HO MadTHK nod AMypckol meracTpyktypoll, [Toaudrde ropavero gHasupa
(MM AMANHPOB) HA NpOTAKeHUH (Panepo3os cnocobCTROBANO HEOAHOKPATHOMY
nposeRenuio rnyGURAOro MarMaTiiMa Ha XaHkalCKOM MacchBe: B MO3AHEM Ma-
neoszoe — pHeApeHue KUMOEPINTOBLIX AnaTpeM, B mosnuel tope (140 Mnu neT) -
MelMedHToBBIX TpyOoK; Ha DypeHHckoM maccuge: B cpefdemmenty (115-117 mn
NeT) — NaMIpouTOBLIX TpyGok: B ¢pefHem (123 MAH NeT) W HO3AHEM Meny
(91 MITH fIeT) — BHICOKOMAIHE3HATLHBIX AHACIUTOR PHOTOBLIX 30H B LCHTPAAL-
Holi acTh M Ha nepidepHy MerTacTpyKTYpEl. B kaltnoszoe npossiennd riy6iH-
HOTO MarMaTHiMa OXBardilo BOo CTPYKTYPY, HO HMENC TEHRSHUMIO K OMOOKE-
HAI1D, OT nepiudepHil K LeHTpy, ocofeHHO B NO3AHEM MTHOUSHE H roflolene, HO B
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MMOUEHE CYWIECTBOBANH LEHTDH! ONHOBPEMEHHBIX NIPOBNCHMI BYJIKANHIMA B
PAzAMYHLIY MECTAX CTPYKTYPHL — HA nepHepis u B ueHtpe. Ecnu 14 panuero
3TANA PAIBHTHA IUEOMA (TIO3THHA MANE030i, H Ha MPOTHKCHHK OT CPEIHEro A0
MO3JHETO ME30304) MOKHO JOMYCTHTE (POPMHPOBAHME OOHOTO (JHKCHPOBAHHOTO
BO30YKIACMOTO OUANHPS (FOPTuci TOUKH), TO A3 PaHHETO-CPEIHEro KaHHO309
310, BO3MOMKHO, NCHCTBHE HECKOMBKHX AHAMHPOB, OMOIOKEHHE BYJIKIHH3IMA 32
ROCTEAHHE 3 MAH 1T OT nepuilepuy K UEHTPY METacTPYKIYPHI (BOKPYT BIAdM-
usl CYHI20) (PHKCMPYETCA HECKOMBKMME LEHTPAMH YETBEPTHUHOrO (a3ambTo-
HOHOTO BYAKAHEIMA.

INpocTpaHCTBEHHO-BPEMEHHOE CMEIICHHE LIEHTPOB THOMOBOTO BYIKAHH3-
Ma OT IANEO30A MO CPETHAMH Me3030H mpe HKCHpOBaHHOW ropsuch TOUKE B
BHIE MOIHHMAIOWEIOCA HIDKHEMAHTHHHOTO IUHOMA (©CTH NPHHATL BO BHHMA-
HHE. YT "3arpyika’ KuMOCPIMTIOBERS PACMITABOE AMMA3AMY MPOXOTHIA B HHK-
HeH MaHTHH, KaK 3TO CMHTAOT A A Mapakymer u ap. [1991] u C.Xarreptn
[Haggerty, 1994; 1 ap.]. moKa3bIBAeT. 9TO IHTOChepHAS JUIHTA OBHFATACEH C Ce-
BEPO-BOCTOKA HA HOr0-3anaj H 3a)HKCHPOBANA CBO¢ NBIKCHHE KHMOSDIHTOBHI-
MH TPYOKAMH (nepeMH), TpyOKRAaMH "MeliMeunToB” — B no3aHi wpe (= 140 sutH
Her), MAMOpOHTOE — B CepeIuHe Meaa — (115-117 MaH ner), T.€. CKOPOCTh CMe-
IICHHAA 33 3TOT MPOMEXYTOK BpeMEHH OB HEGOMBLIOH.

B Me3030¢ UeHTPANbHAA YACTE METACBOJA AMYPCKOH METaCTPYETYDEI, Ha-
4YHHAA C MO3RHCH HOPH J0 CPEJHCr0 Mena, Oraa pazbura pasnoMaMy, KOTOpHIS
HCHEITHIBAIIH PACTOKEHHA, UTO NPHBENO K QopMUpoBaniio pudiToB H pr)TOBHIX
JonHH. Bo3MOKHO, TPAMHHON TAKHX JTBHKCHHE ObUlH JIEBOCTOPOHHME CMEIS-
HHA OTACIBHEIX GIOKOB OTHOCHTCIBHG APYT APYTA C PACTATHBAFOIHMH YCHTHA-
MH, Kar 310 nenaraer Boratukoe u op. (2000). MeonuHAMIHECKHI PeREM 3TOTO
31ana OB CIIOMKHEIM, TAK KAK OTICABHEIS ONOKH MCIILITHIBAIM JOKANBHBIE CHKA-
THA, APYTHE — PACTSUKEHMA BIOTb PA3NOMHROM cHCTeme! Taubmy [Xu et al., 1987].
3TOT TEINC MOATBEPIKIACTCA HE TONBKD TEKTOHHUECKHMH MOCTPOCHHAME. HO H
TEM, 9YTO 37eCh MBI HMEEM BECHMA MECTPYH) NEOXHMAYECKYH) XAPAKTEPHCTHKY
BYKAHHTOB. COMETAHME BYIKAHHTOB ¢ FEOXHMHYECKHMMH YEPTAMH H3BECTKOBO-
DICTIOMHOH CepHH H HAXOAKH BHICOKOMATHEIMANBHLIX AHIC3HTOB, HAMIMYHAE KOTO-
PBIX IOATBEPIKIAETCA [EOXHMHYECKHME YEPTAMY, NPHCYIIHMHE ITHM NETPOreHe-
THYECKHM THIMAM, MPOHCXOKICHHE KOTOPBIX CBAJLIBAETCA C YCIAOBHAMM MOYTH
AJCKBATHBIMH TPAGHCQOPMHBIM Pa3sIOMaM, YTO OTMEUANOCH JUTA ApYrux o0jaac-
Tel [Saunders et al., 1987, Bonwven u ap., 1998; u ap.). Haxonxa marxe3uanis-
HEIX AHACIUTOB B NpETEnax KOHTHHEHTANBHOH 4acti BoCToRa A3sHH, BOEpBRIC
npeacTaBicHHad B 2T0H paloTte, BEChbMA AKTYANBbHA, TAK KAK TEOIUHAMMYECKHE
yCroBHA OPMHPOBAHEA BYJIKAHHTOB MPOXOIM HE 10 MEXAHH3MY TPHMHTHE-
HOM cyOAyKuMHE, 3 APH pa3aoMOcOpa’OBAHNY C YIACTHEM NCPBHYHBIX AH/E3HTO-
BbIX PacIiiaBoOB, [EHE3HC KOTOPBIX €llie NPEeJCTOHT 00CYIHTD.

BecrMa OrpaHHYCHHBIC JBICKCHHA KOHTHHEHTANLHHMIX OMOKOB BocToka
A3UH B MO3AHEM ME3030€, H B YACTHOCTH AMYPCKOK METACTPYKTYPBL, IOATBEP-
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SOAIOTCT W IAJICOMATHHTHBIMH HCCNCTOBAHHAMHE POCCHINCKMX F ANOHCKIN yHe-
HBIX B mocnegane Heckonsko aer [Otofuji et ab.. 1995, 1996, 1998],

B naneoueHe-MHOLICHE CMEIIEHHA KOHTHHEHTANBHOrO Omoka Amypckoit
METACTPYKTYPHR OBUIH BEChMA MAIBIMH, BOMOIKHO, CYIICCTBOBANO (PHKCHPO-
BAKHOE NonoxeHue. Tak, Ha ceBepe XAHKAWCKOTO MACCHBA B mpeienax AMaH-
CKOTO pa3ioma B MROLCHE M TIHOHEHe cOpMAPOBAIHCE ABA BYNKAaHA — ba-
oymxa u Hegymid. OHH MpeICTABICHB! WTOYHBIME $a3abTaMH C HCHTPATD-
HBIMH HEKKAMH, B KOTOPLIX BCTPEYAKTCA KCCHOMUTEE ¥ eplOHTHL. BasankTon-
Aol B Jedymkn patuposaust 12 M aer (£ 1 mn ner), a 8.balymixy ~ 4,78 e
net (Pacckaso ® ap. 2000). Hexxn pacmonoseHsl Ha pacTtogHuu 700-900 M
APYT OT OpYra ¥ MO FEOXHMHYECKHM XAPAKTEPHCTHKAM H CNCKTPAMH PeKo3e-
MENbHBEIX MIEMEHTOB BeChMa OMH3KH. JTOT (KT MO3ZBOMACT TOBOPHTB, YTO B
NPOMEAYTKS BPEMEHH Mexy 12 MIH neT ¥ 4,78 MIH ner, T.e. HA NMPOTHKCHHUM
7-8 MIH feT xakie-nub0 JBIKCHHA OTCYTCTBOBANM. De3yCNOBHO, 310 IpeAno-
NOMEHUE CTIPABELMBO TONBKO A4 3anagHore Onoka CHXors-AnMHa, HaxOzs-
werocs 3a LienTpameso-Cuxor3-AnancknM paznomoM. He uHerimoueno, uro Go-
Jee BOCTOMHAA “MacTh CTPYKTYPHI MCUBITBIBAA MEPEMEIICHUA H, KAK CUHTACT
HEKOTOPBIE HCCIEAOBATENH, MPEODIASATH TPABOCTOPOHRNRS ABHKECHAS,

ByxzraduiM CyOAYKUHOHHODO METPOXHMHUECKOTO THIA B MONHOH Mepe B
nepHon Me30304 MOT mpeodmafate mo mepHpepHE AMYPOKOH METACTDYKTYDHL,
TAM, [JI¢ BCTPEUHKIC H KOCOHAMPABICHHBIC IBMKCHHS KOHTHHETANLHEIX OI0K0B,
B TOM YMCIC { OKCAHHMECKHX IUIMT, MOTIH CO3JABATH YCHOBHA, HPH KOTOPBIX
TCHEPHPOBATHCE PACIIABE ¢ XAPAKTEPHCTHKAMH OCTPOBOIYKHOTO THia. [lo-
HOOHBIE IEOXHMIYECKHE VCIIOBHA, B LEAOM And Bocrousol okpansbl Alwm,
PaccMOTpEHS! paHee [THxo0KeaHcKad oxpausa. .., 1991]

Takum 05pasoM, YMHTHBAA NIHTEABHEIH MPOKECC MPOABICHHA IUEOMOBOIO
MATMATH3MA B AMYDPCKOH MCTACTPYKTYPE H €10 CBA3 ¢ NIYOHHHBIMH reocde-
PaMH, BO3ZMOXHO, MPOLECCAMH HA IPAHHUE BHELIHEIO Apa H HIDKHCH MAHTHH,
NPEICTABIICTCS BNIONHE PSaNbHBIM OTHECCHHE €70 K THOAM (OABIIMX CTALHO-
HAPHEIX TUTEOMOB, BO3OYMCICHHS KOTOPHIX MPOXOAHIO BPEMS OT BPEMCHH H Bhl-
SEIBAI) BHEAPSHHE FOPFUX (UIOHTOB B BEPXHIONW MAHTHIO, HPOTPEB, METACo-
MaTHYECKHE NPecOpasoBaHu M 3pyNUHI0 $a3aNBTOBOTO PACIINABA C TECXHMHYE-
CKHMHK HHJKHEMAHTHHHBRMH M BEPXHCMAHTHHHBIMH XADAKTCPHCTHKAMH. Bomb-
eMaciTabHble ROTOKH M3 HIDKHESH MaHTHH U HX NMPOPHIB B BEPXHIGHD MAHTHIO
MO:KeT ObITh WHTCPIPCTHPORAH BA OCHOBAHHHM TOMOTDAQHUCCKHX HCCACAOBA-
HMH, NPOBEIEHKLIX B MOCTCAHME roap B Mcnmapaun, Adpuke H THxoM okeane
[Nakakuki et al., 1997, Wolfe et al,, 1997; u ap.]. C TakAMH MOMAMH CBAAHBL
MOTOKH TIYOHHHBIX (MFOUIOR, MTO NOATBEKIACTCA HCCIEAOBAHUAMH H30TONOB
rexud [Grahan et al., 1992].

OmHH W3 BayKHEIX BONPOCOB HE MOXKET OBITH 0CTABIEH O3 BHUMAHHA — BO-
Ipoc ¢ B3AMMOOTHOIICHHH NMPH BCTPCYHBIX ABHZKCHMAX THXOOKEAHCKOM MIHTHI
1 Espoaznarckoro 010Kka. Panee ObuId paccMOTpPEHEL 0COOESHHOCTH BYNKAHH3MA
OKpauHbl BOCTOYHOH HAacTH AMypckofi MeracTpykTypsl B 00BeMe BocToyHOTO~
CuxoT3-ANMHCKOrO 10ACA. KAk YACTH OTpoMHOTG Bocrouro-Azmarckoro Byr-
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KAHHMECKOTO nHHeaMeHTa. Bee 3meMenTH Takoro B3aMMOAeHCTBUA OBLIH OTME-
YeHbl HA NPHMEPES BYAKIHHTOB 3TOrC TMOACA. CTPYKTYDPHAA, METROXHMHYECKAT H
MCTAMIOTCHIYECKAA YOHANBHOCTD, COCTAB M TCONMMHYECKHH CISKTP MarMaTH-
Yeckux. )opMaNHif, T.€. TO. YTO CBOHCTREHHO BYIKAHMIMY CYOIYKUHOHHOTO TH-
na. Ho Ha py0exe no3anero mems u paHHEro kailHO30d B BYMKAHMTAX CTAIH
TMPOABNATLCA BHYTPHANHTHEIC NETPOTEONHMHYCCKHE YEPTH, B CPEIHEM H no3fl-
HeM KAIHO30e mpOABHACA mepex0d wepes npeapipToBvie CTaam H IedopMu-
POBAHHE BBICOKOTMHMHO3CMUCTRIX 0a3aNbTOB K THIHYHBIM PHOTOBLIM KOMIIIEK-
CaM ITHOMOBOIQ BYTKAHH3MA.

Caegyer pobasuth, W B nepHon HopMHPOBAHAA OKPAHHHO-KOHTHHCHTAIb-
HOr0 BocTouno-CHXOTI-ANNHCKOrO MOACA BYIKAHOTCHHEIE (POPMALMH HECITTH
uepTh! Ha3KTOBOTO BIHAHNA [CaxHo, 1976; 1994 # Ap.], YT BHIPAXKANOCH B KHC-
ABIX BYJKAHHTAX BBICOKHMH KOHUCHTPAHHAIMH (heMAQHIBHBIX /ICMEHTOB, H30-
TOMHBIMH  OTHOLICHHAMH Onu3kuMH K  0a3aJBTOBRIM  XAPAKTCPHCTHKAM
(=0,70504-0,70450 u T.8.). Bolmowso, 310 OBUIO CISICTBHEM HEOOBIMHOTO
CTPOSHHA KOPEl KPAEBOTO BYIKAHHYECKOTO MOACA — COKPAILEHHBIM [PAHHTHBIM
croeM K MOIIHOH MoAyiukoi 6a3aasTOBOTO Cof B OCHOBaHME mosca. Ho 30-
HANBHOCTD, KOTOpAd NOPOLIO BRIPACKCHA A MOACA MPENnonaransd CySIyxuHi
OKCAHMUECKOH MIMTHL MO KOHTHHEHT. BO3MGKEH W Jpyroll BAPHAHT, KAK JTO
nonaraer .M. Bnacos [1999] — pocT ¢BOOOBOTG MOAHATHA AMYPCKOH Meract-
PYKTYPBI CONMPOBOMAASTCA CKYUHBAHHEM B 30HE CTHIKA KOHTHHEHTANBHOIOC 6110-
Ka H OKCAHHYCCKOH MIHTHL I1pH KOCOHANMpAB/ICHHOM ABHAKCHHH 3TO BLISHIBACT
CKOMTBKEHHE H ITOABNCHHE COCHBHIOBHIX PACTOKCHHIL Hepes KOTOPHIE MPOHHEA-
T TTyOMHHBIE MATMATHYECKHE PACIIABEL JT0 CBOHCTBCHHO PAHHEMY KaiHO-
3010 — HAJIHUYMe "NEpexomuex cepuii”. Modens TAKOro pasBHTHA OKPAHHEI pac-
cMaTpueand panee [Tuxookeancakad... 1991; Caxuo 1994: u op.).

Ha cxeme (puc. 55) npeactapieno B3aumMoACHCTBHEe AMypckol Meracr-
PYKTVpBL ¢ riyQuuusiM "rmeM”, Kak uyacts Erpoasuarckot nmimTel ¢ THxooke-
2HCKOH Ha pyDexe No3MHero Mena H KafHo3o4,

Tlo okpanne B MENY PA3BHBAIOTCA MATMATHYECKHE KOMIUICKCH H3BCCTKO-
BO-MISJIOYHBIX CEPHH. B THUTY, B PH(TOBLIX BNAAMHAX H3IBECTHHI BBICOKOMATHE-
IMANBHEIE AHASIHTH B CyOwenoynsie 6azaneTel. B NEHTpanBHOR UacTH MeTacT-
PYKTYpHI B OONee Mo3gHee BPeMA (MHOLEH-TOOUEH) MPOABNCH BRICOKOLICTIOY-
HOil TOMOBLI BYAKAHK3M, KOPHH KOTOPOTO QITYCKAIOTCA [Iy00KO B MAHTHIO H
BO3MOHO HHUIMEPYIOTCA TUIAMEHHBIMH CTPYAMH, NOOHHMAIOMUMHECA OT 13pa.

5.2. BHYTPKTUTMTHBII MATMATH3IM OMOJOHCKOTO KPATOHA

["eonmoruieckoe cTpoeHue OMONOHCKOrO KpPaTOHA HEOJHOKDPATHO 0O0CYH-
nanoce B AuTepatype {Tepexos H ap., 1984; Yuurbaes u ap., 1980; Ymurbaes.
1986, lxno ¥ ap., 1979; JbrMaruu u ap., 1989; Hatansun, 1984, u ap.]. B sac-
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Puc 53 Hempozernemuvecsan Modeds  KOHMUHCHINLIBHOIY  GVARAHHNECKUY  NOACOS
Tuxooxeanckon oxpavnve A3
A - OKpanksio-KOWTHHEHTANRHBle  Noaca  (BocrouHo-CHXOT™ANMHCKRWI)., B -
BuyTprkonTunenTanbibie, C — Josu nmomeoncro synxamima | — Kowrypsl raybunvoro “xuns™

LPATOHA AMYPCKOR MEracTpyRType1, 2 — Kourypsl ogHatia (buble) Ha rpasmie D™ BHEWHErO ALPA #
HnxHeR ManTHi, NoTok §nionges, 3 — PasynnoTtHenHaa 208a B NuTocdepe W BepxXHed ManTuM, 4 -
30H2 reHepdlrH Ba3anbTOMNOB M azaibTORAS “TOAYWIKA™ B OCHOBAKHH OKPAMHHbLIA NMOACOB, 5 —
CelicModokansian 30Ha, 6 — Toorevaromeiica pasorpersii acrerocdepHuit auanup, 7 - Mpansua
murocgepel 8 — KouTypel TIyGHHRLX (OTOKOB

ToAleM o0030pe 3aTParHBANOTCH TONBKO ACNEKTbE MAFMaTH4ECKOR MCTOpHH
PA3BMTUA 3TOCO KPATOHA, INaBHBM 00pa3oM Ha Melozofickem 3Tane. M3 anannsza
paboT, MocBAWICHABIX OMOMORCKOMY MacCHBY, CAERYET 00paTHTL BHHMAHHE Ha
€ro  MOPQOAOTHUECKYIO  XapakTepHeTHKy. OTmevaetes ero  HgoObluHas
MOPHONOrHa — HAKMYHMe KPYNHOre CROAOBOTO MOAHATHA, UEHTPANBHAA HacTh
KOTOPOrC  COXPAHMAR  JIEMEHTBl  KOHUEHTPHYECKH-30HANBHOIO  CTPOEHMA,
MOAMEPKHYTHIX AYTOBBIMYU pasnomamit [Tepexor n ap., 1984; Conosues, 1978; n
ap.].

Ha ocHoBe KOCMHuECKMX, MODPHDOMETPHYECKHX W TEONOTHYECKUX
HCCAEACBAHKI BRIAENAETCA KPYOHAA (2-3 Thic. KM B DHAMETPE) METacTpykTypa ¢
LUEHTPATBHON UACTHED, M PACAOAAraoTeH APesHHe NMopoabl, nephpepHyeckhe
YacTH KOTOpofl NOTpyweHsl u nepepaloTanbl TO3AHAMMU mpoueccaMmu. Tem we
MeHee, TepHbeprMecKie RacTH MEracTpykTypbl JETKO ACWHM(pPHPYIOTCS Ha
xocmuueckux cHumkax [Conoswen, 1978; Kynakos, 1986; n ap.]. 2voT maccus
BXOAHT B CHCTEMY MErACTPYKTYP UEHTPANLHONO THIA, KOTOPbE PACROArarTCcA
BIONL Beeft BocToyHol oxpannm Azul (puc.56).
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Puc 36 CXeMa MeKmORNecKkozo Pationuposanus DMOIGHCKO20 KPamona W ezo
craaduamoze vBparsaenns [Tepexos u op, 1954, Hamaneun, 1984; ¢ dobasrenany asmopal. .
1-7 — Omononckuil maceus: | -4 — KOxarupekas rapida; | — KopkoLoHCKan NEpHKPATOHHAA 30Ha, 2 -
JomoMuanckan nongpeynas 3oua, 3 ~ onoku: P - Paccownneknil, K - Keaoncxuit, 4 - dparmenthl
KOHUESHTPHUSCKH-KONLUSBOH CTPYKTYPH; 5 — DInKHruHCKka mexdnoronan 3ena, 6 ~ HamanasikaHo-
MoONaHGKHHCKAA  OKPaHHHEA 30HA; 7 — pasnedrosad 3oHa {XyiHuyauckndl pudr), 8 -
IMpukoneMckoe noauste, 9 - Cyrofickan ckmanvatan soHa; 10 - Onofickaa 30na (Onoteknif
onywednsil  Gnok OmonoRckoore kpatoual, |l — noauatua Onciicked zomul; 12 - noanaTHa
AbnoHckoro maccuea (AnywnHckoe u Hpaxsaamckee), 13, 14 - okpaurHme enaaune;, 15 —
Onoreko-HykoTckHil svakaHnueckuii noac (KU — Kowrunckuid, K-H — KopkonoHo-HaaxaHckuit
{BYAKAHO-NNYTOHHYECKKE pAdLi}; L6 — paanoMel: | — ApxoaoHckri, 2 — Onoiicko-bepezosekuil, 3 -
OnbunHekni, 4 — Haruguaeknit, 5 — Omkyyanckeii, 6 — TebGannkckuil, 7 — Bepxue-Omonouckuii, §
- Mano-AHI0HCKan pasToMHas 30Ha . 9 — AHrapckas 30Ha pasnoma; |7 - 30Hm HOwno-Aniickoit
prdrosoi cherembl [ — HyTecwnckas, 11 — Lentpanbuaa, 111 - Onoiickan; 18-24 — nporenexna
WENOYHOTO MarmaTiaMa: 18 — yNETPAOCHOBHBIE, TIHKPHTBL, ISPHACTHTLI(NO3AHE RANECIONCKIR), 19
~ TPAXHOOAEPHTHl H WENOUHbE HEPENHHOBBIE CHEHHTHI (PaHHiA 10pa), 20 — SCCEKCHT-NORSPHTL,
NEPHAOTHTEI (NO3AHAA 10pa); 21 — IHOMQHHT-A0CAPOKUTORLIH KOMNIEKE {NO3AHAR Kpa — paHHkil
men), 22 - Kanuepbie WENOMHBIE (NaMnponTeBble?} mopofa (nosamsd wopay, 23 — kamHeebie
wenounsre (Kamadyrutosod ¢epun?) nopozst (panHAaa wpa}, 24 - TOMOLEHOBHE RYMKAHGI
UENOMHO-5a3aNBTOBOMH CEpHH.
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Tlo mpeacrapnexam P.B.Yuurbacea ¢ coasropamu [Tepexos v ap.. 1984,
Yuurbaes u ap.. 1980) e npegenax OMOSOHCKOro CBOAA BEIIEAMOTCH Gomee
MEJIKHE NOAHATHA (B nonepeunnke 500-600 KM ). K BHYTPCHHHM MACTIM KOTO~
puIX (A7paM) BPUYPOYCHB! HHTPYIHH IpaHuToRZoB. (CTAHOBNCHHE ITHX HHTPY-
3HH MPOH30ILTO B 3ITAN PAIBHIHA ME3030HI H MOIYT OMITH HA3BaHBI AXDAMH
HO3JIHCOPOTeHHOR IPaHHTH3ALHH. 37cCh H3BECTHBI DAHHEMPOTEpO3olickie H
Goslee MO3OHHE TPAHHTOMIHBIE KOMILTEKCHI, KOTOPHIE CRATAKT OTPOMHBIS TLIO-
WA, TPSACTARLAOMIME OO0 06MACTH IPAHNTH3ALMH, COBNANANOILNE ¢ TPABH-
TAUIHOHHLIMH MMHHMYMAMHE, OTPAKAFMINE PA3YNAOTHCHHE BELIECTBA IITyOHH-
HBIX ofmactedt ¢cBoda [Yuurdaes u gp., 1980]. I'papuMeTpHuccKHe JAHHBIE MO
UeRTpanbHOH YacTh OMONORCKOTO MacCHBA TIOZBONAKT CUWTATH, YTO rIVOHH-
HBIE KOpHE 06anatoT GONbIOR CTENEHBID PA3YINIOTHEHHA, YeM 3TO CBOHCTBEH-
Ho ero nephdepun. FMenno 3a6Ck pa3BHTH RauGonee rayOHHHME BRICOKOMAT-
HE3HANBHEBIE WICNOMHEBIE OCHOBHBIE H YABTPAOCHOBHEIC MOpOaEl [TepexoB u ap.,
1984 puc, 56].

DyHIAMEHT KPATOHA NOABEPTajcs HEOAHOKPATHOH nepepaloTie TEKTORO-
MATMATHYECKAMH MPOLECCAME B NPOTEPO30S. PAHHEM H CPEAHEM HANe030e, B
ITO3aHeM ME3030¢ i HacTHyHO B KaitHosoc. OH pa3dut cepuedt pasoMOB CeBepo-
BOCTOYHOIQ H CEBEPO-34MAAHOTO HANPARACHWI, WTO TPHBENC K PARACICHUIO
Maccusa pa rasdel HOxarupekyio ¥ Talradckyro, pasaeneHHEIX [ HKHTHHCKOH
MexIIBIGoBoH 30HOH. FOkarupckan ramba pasaensercs sa PacCOLuMMCKMi u
Kenouckuii 6noku, OTPAHHMCHHBIE PAXOM PAIOMOB. Bepxue-OMOIOHCKIM,
HauukaHCKHM B OJBYHHCKMM CEBEPO-BOCTOMHOTO H OMKkydaHekHM u Onoficko-
Bepes0oBcKkuM — CEBEPO-3a03AHOTO HANPABNCHHI, ABIWKEHUA N0 KOTOPSIM H ON-
penenano pasapodNeHROCTE KPATOHA, 4 TAKKS PHPTOBBIX CTPYKTYD, NPEMEPOM
KOTOPOi MoeT OBITh Xynuuanckas snanuxa [Tepexos u ap., 19841,

Tem He MEHee. KAK YKA3HIBANOCH BHILE, XOPOIUO COXPAHHNOCE KOHUEH-
TPHYECKH-30HANBHOE CTPOSHHE, CBOHCTBEHHOE CTPYKTYPAM UCHTPANBHOTO THHA,
(bparMenTh KOTOPOH COXPAHUIHCE H NOMUCPKHYTH] HATHYHEM BHELIHEH W BHYT-
peHHell 30H, OTAHYAINENCE ONPCICICHHBIMY APH3HAKAMH, Taxk Ani BHYTPCH-
Heit 30HB! UEHTPAABHOTO CEOMA CBOMCTBEHEH MOMTH HEHPEPBLIBHBIH KOMIUIEKC
DOpoJ OT IO3AHETO NAAC0304 A0 BEPXHEH HOPH, H, KAK [OTArai0T, 312 CTPYKTYpa
HOCHT YHACTCAOBAHHBIH XAPAKTEP H BIOMKCHA B OONCE IPEBHIOND BYIKAHO-
TEKTOHHMECKYI) JICTPECCHID, CAGKEHHYE) TEBOHCKMMM (KEIOHCKHMH) HIHHM-
SpuTamu, 3AeCh H3BECTHDH WEJICMHEBIE HOPOILL NO3GHENAIE0I0HCKHE KATTHEBRIS
IHKPHTHI, PAHHEIOPCKHE WENOHHbIE CHEHHTSH, HeeIHHOBEE CHEHHTBL H TPAXH-
JoNepUTHL (OMKY4YAHCKHIT koMmnekce) [Tepexos n ap., 1984).

Bo BHemme# 30He, KOTOpaA HECKOMBKO NPHMOIHATA OTHOCHTENLHO BHYT-
pexseiil B Biae AyroofpaszHoil moNoCH, okaliMumomieii ee ¢ wra, Habmoaaetca
KNARHINHAA CHCTEMd NOAHATHH, PATPAHHYEHHBIX PAAHANTBHBIMM PA3ICMAMH,
BRONL KOTOPHIX PATMCLICHH JPeBHHE IPAHHTHRIE IIYTOHEL. B v3kHX rpaben-
CHHK/IHRANAN, KOHTPOTHPYEMBIN JYTOBEIMH DA3NIOMAMH, COCPEIOTOHCHBI KOM-
WASKCH BOPOT OT MEPMU O BepxHEH HOpHL. 3A6Ck sKe pasMeltensl pasHoobpai-
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HBIE IISIOVHER AAHKOBRIC KOMIUICKCH! (IWNEI0YUHBIE rabOponabl. TpaxHaonepH-
TOBBIC TCIICHHUTHI, MEPUAQTUTHL H T.0.) FOPCKOTO H MEIOBOTO BOIPACTA. KOTOPBIE
NPOCACKHBAIOTCA MONOCOH CeBEpO-BOCTOYHOTO HAMPABACHUA OT BEPNOBBHEB
p- XuBau B KOHTPOTHPYIOTCA CHCTEMOH PA3IOMOB 3TOrO HATIPABICHHA.

B cepepo-BocTauHOH yactH (MOIOHCKOIO KPATOHA, MPRICTABAAKLICTO
BOCTOMHBIH MOTpY;eHHHBIH Omok (Onoickas zoma) [Aeinesckni. Crnakos,
1975 Hataneun, 1984 u ap.]. IEPOKO Pa3BHTHE METKHE TENA — CVOBYJIKAHIYE-
CLHE MACCHBBI. Hﬁﬁ‘i(ﬂ, 31)}'HTHBHBIF.‘ Tp_\-'ﬁ‘i(ﬁ, A TAEIRE B)'IIK&I{HTBI QUHOBHBIN H
YALTPAOCHOBHEIN. (THKPHTOHARI) Mopod. bomeimas 4acTe HX OTHOCHTCA K MOpO-
AAM MO3IHSIOPCKOTO-DAHKEMEN0BOTY KOMILIGKCOB. Cpeds HUX HIBECTHBI CvO-
INENOYHBIE, INEI0HUHBIE. B TOM YHCIC H KANHCBHIE MOKPOBHBIC H SKCTPV3HBHBIC
obpasoeanud B Herkauckodt enagune [[vnepuwu, 1975: Haraneun, 1984]. Tlo-
MHMO #3BeCTHRIX paHee K-Na cyBimenosumbpix H ETOYHBIX OOPOA 34eCh 0OHA-
PY’XCHB BHICOKOKAHMCBEIC MATHEIHAJILHBIC, OCHOBHBIC MATMAaTHTHL, OTIHYAN)-
ILHECH elIe H BHICOKHM COICKAHHCM KANBOHA, H MO NETPOIOTHMECKHM M HeT-
POXHMAMHUECCKHM JAHHBIM MOTYT OBITh OTHSCEHB! K KaMmadyrurosoit cepun. OHK
NPeICTARASHE MEIKHMH JuddepeHUuHpOBAHHBIME TENAMH B NpeIenax NOIH:-
Tl HA SOROHCKOM MACCHEBE, A TAKoKe B GOAHATHAX OJIOHCKOH 30HBI (pHC. 56).
3peck we Oblnu OGHAPY)KEHHI TPEURHHHBIE H TPyOuATHE TEIA WOILOHHT-
aGcapoxuToBOi cepun. M HakoHen, BaONb AHTAPCKONA — ANVUHHCKOH 30H pas-
JIOMOB H3BCCTHMBI HETBEPTHHHBIC OA3ANBTHL ANYYMHCKAA TPVINY BYIKAHOB,
Amroficiuii u TIATHCTCHHBI BYIKAH, J€TaTbHO ONMCAHHBIC B pafoTax
E.K ¥Yeruesa (1961), M. UacosureHna (1963), A.®. Ipayesa (1999). E.JI. Ko-
rapxo H A.H. Epgoxisiosa (1999) u ap.

Jeranproe H3YMCHHE YeTBEpTHMHEIX BYIKaHoB Ceepo-Bocroka Poccun,
0COOCHHO AHANH3 HAHHBIX MO H3oTOMHOMY cocraey (Nd, Sr. Pb) no3somwmn
A ®.'pauesy (1998, 1999) cunTaTh HX NPOIBNCHUAMH BHYTPHIUTHTHOIO Marma-
THIMA, ABLFQUICTOCA CICACTBHCM JCATENBHOCTH MAHTHIHOTO MMOMA HA CaMOil
paHHEdl CTafHH €70 PATBHTHA.

Kak GymeT noxasaHo HECKE, AHANM? COCTABA M 0COOEHHO MIOTOMHBIN JAaH-
HeIX (Nd, Sr. Pb) Gonee paHHHX NpoSBNCHHIA BYIKAHHIMA ¢ DAHHEH HOPEI H 1O
HACTOAINSE BPemMA B Opedenax OMONOHCKOrO KPAaTOHA, BHYTPHILTHTHBIH BYIIKA-
HH3M PA3SBHBAICA NOJ ACHCTBHEM TIYOHHHOrO IUEOMA, T.€. < MO3AHETO ME30304
J0 COBPEMEHHOTO TMEPHOAA BIITFOUKTENBHO. DT0 OKAZHIBAIO BIIHAHHE HA [EOIH-
HAMHKY JApIxeHud Eppasuiicioit H Cerepo-AMEPHKAHCKOH MIHT aHTOChHEpH —
3AIOAKCHAUE CePHH PHOTOBRIX CTPYKTYP B PAHHEM H TIO3OHEM KaFHO30€, A TAKKE
B ME3070E — JAKPHITHE AHIOHCKON KOHTHHEHTANBROH ceBepHoti 4acTh EBpasuu.

Taxam obpasor. B mpeaenax OMOIGHCKOTO KPATOHA U ero "nepepaloTak-
Heix" vacreit (Opofickuil G0K) BEIIEMASTCA HECKOMBKG 3ITANOB [IPOABICHHA
BHYTPHILTHTHOTO BYIIKAHH3MA. 1) O3OHENANCO30HCKHI — B MPeIeIax cBoJa Ha
PaccomanckonM 6moke; 2) paHREIOPCKHE: a — B LGHTPANBHOH YaCTH CBOAA HA
PaccowmanckoM u Kenonckom On0kax (OMKydAHCKMIT koMmiaeke, [Tepexos u
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Ip.,1984]. 6 — na OgmoficrkoM Onoke MPOABICHHA NOPOA KaMadyTHTOBOH H, BO3-
MOKHO, TAMIPOHTOBOH CEPHI; 3) MO3MIHSIOPCKHIT-pAHKEMENOBOH — B PEACTAx
Kegzorckoro Omoxa i I'iiemruHckol MEKTIBIOOBOH 30HH H B XYIHIAHCKOM
pudre; 4) panremenosol ~Ha OnolickoM G10ke B Apeenax NOJHATHH ¥ BIAIHH
(Heurarckuad w Ip.), 5} 4eTBePTHUHBIN ~ WEI0UAO-0a3a0BTOBRI B HpeIenay
pasiaomos Onoiickoro Onoka (ANIHHCKHH, ARTapCkHil u Ap.), 4 TAKKE B UEH-
TpaneHoit vacTi Omonokckoro ceoza. B KegorckoM Gore (Keaouckuii ByKaH,
[Korapko, EsaoknnoB. 1999].

BoabIaf YACTe BYMKAHHTOR 3TAnoB OMOIOHCKOTO KPATOHA MOMET ObITh
OTHECEHA K MOPOH3BOOHEIM MAHTHIHBIX IUIOMOB HA OCHOBE H3OTOITHO-
TCOXHMHYECKHX JAHHBIX, KOTODBIE JAKOT BO3MOMKHOCTE OONCe HAJCHKHO HX
HncHTu(puunposats [[paues, 1999].

1. TosoHenaneo30fckmit AHKPHTOBLIA (IMKPAT-TA0a30BR) KOMTIEKC
MpEACTABNCH PALIHYHBIMH TENAMH, KOTOPHIE IPYINHPYIOTCA: a) BIONS CKIATYA-
Toro obpamierus OMOTOHCKOTO MACCHBA. IT0 MPEHMYIIECTBEHHO TratGpo-
ZHaba30BhIe Tena; O) Apyrad rpyana nopan rabopo-nuadazoBoro CoCTasa B BRIS
KOMILICKCA ¢BHT IDOTATHBASTCA B CEBCPO-3ANATHOM HAMPABICHAH. 3TH HHTPY-
3HH APHYPOMEHH K Kpaeroi vacTi Onolickoll 30HEL, B) TPeThA CPYINA pacmona-
raercs B npeaenax OMONDHCKOIO MaCCHBA H NPOCHSKHBACTCA BAOHEL HIHPOTHOI
3OHEI YEPEs BEPXOBLS p. AHILUIHBAH,

XapakTepHsIM I BCEX TPYIIN ITONO KOMILIEKCA ABMACTCA BHICOKAA MAr-

€3HANTBHOCTE H BBICOKAS IMCNOYHOCTR C MpeobSamaHueM HATPHA HAI KATHEM.
CYTCTBHE JaHHEIX T P33 ¥ u20TONMY HE MO3BOAST OJHOTHAMHO Ompese-
1Th HX OTHOLIGHAE K MTOMOBOMY HCTOUMHHKY.

BeceMa YCIOBHO K MHKPHT-THA0A30BOMY KOMIUICKCY OTHECEHBI TEMA YBT-

ada3uTOB H, BOIMOXMKHO, MHKPHTLL KOTOPBIC TIABHBIM OODA3OM PACTIONATAITCA

Pacconmuckom Hroke. Haxoaku yasTpaccHOBHBIX Aopon B Oacc.. pekit Kera-
TM, [3¢ PACTPOCTPAHEHE! MENOYHBIE OCHOBHBIC MOPOILL, NOATBEPMIALT, HT0
OHH HMCIOT LTHPOKOE PAcHpoCTpaHCHHE., OTCYTCTBHE JAHHBIX MO aAGCOMOTHOMY
BO3PACTY MO3BOIAET OTHECTH KATHEBLIC MHKPHTEL M yARTPabasHIEI K NO3THEMY
naneo3oo [Tepesor u ap., 1984].

OCO0CKHOCTRID TTETPOXHMHUECKOTO COCTABA THKPHTOR H YMETPaGa3HTOB
SBIIETCS MX BBICOKAA MATHSIHMANBHOCTD (TABN. 36) M BBHICOKAS OTHOCHTETBHAS
IETIOMHOCTE MPH IOMTH PABHOM OTHOLUCHHH HATPHA K KATHK).

2. PaHuelOpCcKHE INENOUHBIE OCHOBHBIC TIOPOIB KaMaqiyrHTOBOH CEpHH
Onolickoi 30Hp, Kak 0TMEHAIOCH BHIIE. K 3TOH CEPHH OTHOCATCH MEJIKHE TEIA
TPELMHHOIC XApakTepa, a TaKke CYOBYNKAHIMECKHE HHTPY3HH, 0CODCHHOCTRIO
KOTOpPBIX AB/ISETCA BRICOKOE COACPMAHHS MOHOKIHHHOIG MHPOKCEHA, OROTHTA,
OJTMBHHA M 3HATHTENLHO PSS — KAJIHSBOTO NOJICBOTO WINMATA H OTCYTICTBHE IUTA-
THOKMA3A. Cpend HHX MOMKHO BBLASTHTS TIOPOJEL B KOTOPBIN PE3KO Mpeobnama-
o1 mupoKceHst Hax 6HoriToM. OnuBHHOB B mopoae e Gonee 10-15 % u on yac-
THUHO HIIH MOJHOCTRI) 3aMEHICH BTODHMHEIMKE MHHEDATAMH.
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B 1afn. 56 maRel MPeCTABMTSITBHEIC AHANHIBL IOPOA KaMa(VTHTOBOMH ce-
puH (Ne [, 3-8, 10,12.14.17.18), ROTOpBIC XAPAKTCPHIYEOTCA BEICOKHM COIOCPHA-
meM Ca0, MoyTH NOCTOAHHBIM NPEOOIaIaHHeM KATHA HAT HATPHEM U CPaBHM-
TeABHO HH3KUM rainozemoM. Ha wnaccnduxavuonsoft mmarpamme CaO-AlQ,
[Tlasmponrsr, 1991] TOYKH COCTABOE MOPOA JAHRAMANT BEPXHES TI01€ KAMAPYTH-
TOBOI CEPHH, OTNHHAACE OT JIAMIPOHTOR BBICOKHM COREPMKAHHEM KaTbIHA, MTo

O0YCMOBACHO BEICOKHM COACPHAHHEM B NOPOAAN MOHOKIMHHOTO MHPORCEHA.
TaGawna 56

Xipeckiie €O0CTABE BbICOROMATHEIHALHLIN KADKBEIX NOPOJX
Onolickoit 101b1 {Cepepasni Omoson)

1 2 3 4 5 6 7 3 9 10

§i0, | 41,80 | 42,96 | 40,29 | 41,64 | 43,00 | 43.00 | 4570 | 41,49 | 4360 | 41,70
Ti0, 1,39 1 129 | 08 | 098 | 087 | 039 | 126 | 250 | 099 | 128
AO; | 847 | 845 | 273 | 20t [ 307 | 7259 | 362 | 544 | 1312 | 988
Fe0; | 988 | 793 | 894 | 820 | s61 | 843 | 6,74 | 887 | 597 | 841
FeO 668 | 597 | 782 | 761 | 771 | 668 | 703 | 604 | 750 | 792
MaO | 024 1 020 | 030 | 026 1 022 | 026 | o9 | o021 | oz0 | 02
MgO | 1001 | 1675 | 23.4 | 22,93 | 1926 | 12,90 | 1555 | 17.38 | 7.64 | 1023
Ca0 16,25 | 1049 | 10,92 | 12,05 | 1400 | 1735 | 16,41 | 14,10 | 13,72 | 15,60
NaO | 0,64 | 077 | 020 | 005 | 014 | 039 | 0,18 | 023 | 248 | 096
K0 307 | 282 [ 138 | 087 | 212 [ 064 | 227 | 319 | 265 | 139
P,0: 095 { 116 | 017 | 002 | 029 | 040 | 033 ) 014 | 082 | 056
HO' 0.16 | 000 | 043 | 006 | 020 | 009 | 018 | 019 | 013 | 020
Tino 035 | 092 | 259 | 294 | 1,i9 | 073 | 087 | 066 | 082 | 1,34
Cymma | 99,89 | 99,53 100,59 [ 100,46 | 99,68 | 9977 | 9973 | 99,53 | 99,64 | 99,70

Ni* 200 310
Co 43 3g
Cu Jo0 S0
Cr 500 1000
¥ 260 250
Rb** 85 72 23
St 1186 219 245
Y 41 62 4]
Zr 1407 62 76
Nb 2 15 5
Ba 283 142 1094

La 32 19 20
Ce 26 7 17
Nd 20 17 40
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Oxondande tabn. 56

11 12 13 14 15 16 17 18 19 | 20
8i0, | 4620 | 43,43 | 45.09 | 44,23 | 42,40 | 3930 | 43,90 | 41,95 | 51.91 | 5542
TiO, 095 | 179 | a97 | 140 | 134 | 134 | 142 | 1,23 | 060 | G456
ALOs 11580 ) 905 1506 | 328 [ 1572 | 1267 | 324 | 350 | 2038 | 19,7
Fe.05 | 624 1 10 | 451 | 887 | 942 | 874 {1257 [ 1217 1 397 | 284
FeO 530 { 761 | 708 | 769 | 431t | 617 | 742 | 844 | 328 | 286
MO | ere | 017 | 000 | 017 | 621 | 018 | 62t | o2 | 009 | 607
MgO | 772 11122 ] 732 113901 735 1 1099 | 1256 | 1305 | 571 | 2.54
Cald 13,30 [ 15,07 1 13,93 | 1691 { 1372 | 1533 { 17,57 | 1791 | 342 | 5,10
Na:0 | 210 ] 102 | 229 1 639 | 146 | 118 | 037 | 048 | Sd44 | 448
K20 240 | 128 | 2,14 | 084 | 2,06 | 1,65 | 623 | 028 | 349 | 482
Py0s 064 1 036 | 077 | 033 | 084 | 070 | 0,17 | 0,14 {0,030 | 0,31
H.O 031 | 0,00 | 008 | 009 | 006 | 012 | 060 | 008 | 0080 | 025
TInn 068 | 108 ) 159 | 097 | 077 | 0,74 ) 682 | 093 | 653 | 0,74
Cyuma | 99,83 | 100,28 [ 100,35 | 99,69 | 99.56 | 99.6} [ 100,72 | 100,42 ] 99,66 | 99,65
Ni® 73 100 69
Co 36 38 36
Cu 340 90 40
Cr 130 130 6t
v 320 306 270
Rb#* 93 69 62 56
St 1118 | 284 1203 3988
'Y 43 54 49 16
Ir 73 64 75 146
Nb 15 9 7 g
Ba 1353 | 37t 329 1120
La 35 16 14 53
Ce 26 13 5 )
Nd 42 6 7 36

Tlpinstertaptite, 1-18 ~ OCHOBHBLC UISROUBHES KATHERHE ROPOTL! KaMadyTHTOBOR K TAMRPOH-
ToBO# cephii; 19-20 - wenodanbie cHEHUTLL * — oNpeNeseHEA KONHYECTBSHHEIM CNEKTPaLHLIM ARATH-
som (JIBIH BBO PAH), ** - onpeacrensis peHTren-pasHoMeTprIeckiM MerogoM (X JIBO PAH).

61 An jﬂ‘;z“fz{»’

o 0coBeHHOCTAM COCTARA MUPOKCCHE FAMBPOHTOBOH CEPHH OTHOCATCA K
CAnnTaM, CHeHH(HIECKOH HOPTOR KOTOPBIX ABJACTCA HH3KOE COACPIRARME
KPEMHHA H BBICOKOE — AMFOMKHHA. 3TO BRIPAKEHO B (GOPMYMAHBIN €NHHHUAN
KpemHe3eMa H3 Kamadyrutos # xomebnerca B npexeaax 1,908-1.827, r.e. mio-
MopuaM Si &> Al coprnyT B CTOpoHy Al JInd NHPOKCEHOS AaMITPOHTOBOI CepHH
COJepIKaNHe KpeMHesema Brme 1,93, ufo aBmieTcH MHAFHOCTHYECKHM IPH3IHA-
KOM J1aMOpoxTOB [boratwkos u ap., 1989; Jlammpoontsi, 1991},
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Cocras OHOTHTOB B KAMA(PYTHTAX MO »KSNC3RCTOCTH KonebAeTCA B mpeae-
max 44.0-18.7 (vo mpeobnamact 16-18), comepikaHHE TIHHO3EMA BCELJA BLILLE
14%. yro oTamMaer ux 0T GHOTHIOB AAMIPOUTOROH CCpHH.

Kaimesble moxeBple WAATH XAPAKTEPH3VIOTCA HECKOABLKC CBOCODPAZHBIM
COCTABOM — BBICOKOH TJIHHO3ZEMHCTOCTRIY H HHZKHM COTEPIKAHAEM KPEMHEIEMA.

3epHa MNArvoKIasa BCTPEUANTCA OMEHb PARO, BAPBHPVIOT IO COCTABY OT
HH3IKOKANBUHEBHIX [IPH BBICOKOM COIEPHKAHHH KATHA J0 BHICOKOKANBLHEBLEK.

OJHBHH OTHOCHTCA K MANOKSIEIHCTRIM PatHOCTAM (00prn0 = 19-20%).
HO BCTPEUATCA U fomiee skenesHeTeie (= 27 %).

Cpeau BLICOKOKATHEBRIN OCHOBHBIX nopoa Cereproro OMOnOHA BCTPEUa-
H0TCA PA3HOCTH. B KOTOPLIX GuOTHT mpeofnagaer HAZ MUPOKCEHOM (pHc. 37).
Takne nopoasl RO CBOHM XapaKTepHCTAKAM (TIQ COCTABY MHPOKCEHA. e {op-
MYJILHBIE SOHHHUBL KpeMHelema srie 1,500) a3k k nopoJamM JTaMApOHTOBOH
cepun. Ha muarpasme CaQ-Al Oy O0HH momamaoT B 107e TaMIPOUTOECH Ccepum
(puc. 57, aba. 36).
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Pruc. 57 Coornomrenne Ca0 u Al:O; B DAMOPOHTORIEX B JPYTHX KAIHEBRX NOPOTaX OMO-
noMeckoro kpaTona (JlamnponTes, 1991).

1 - NonA COCTABOB OCHOBHBLY KAIMEBBIX OPY: 8 — AAMOPOATORax ¢epHa, 6 — kamadyruToBan
CepHA ¢ - TehpHT-neiiu¥ToRas, 2 —~ KANHEBLIE O0CHOBHBIZ Topombl (MuHeTT. Konopano, CIIIA); 3 -
0031 MAMAPOHTORBY OPOBHHIHE: Va ~ MIBTpaocHOBHbIE H CCHOBHLIE samnpouTsl LleHTpannHoro
Aldana (keprueopckue), 4-7 — ocHOBHME Noponw Orolickoro Gnoka OmomoMcKoTo KpaToHa: § -
kamagyruToBOi cepuy, 6 — K-Na ocrosune, raS6po-tuomonntoroit cepnn, 7 — K-Na ocHopmme.
HIOUIOHHT-20CapOKHTORGH CephM; § ~ MOUIOHATE H nHpokceHnTsl [Hasrinos, 1976] Hynenefickoro
H Hpryueiickoro MaccHBoB AHIONCKON 30Hb, ¥ .~ mMeMOUHEIE CCHOBHBIE NOPOAH (namnponTel) By-
pericxore v OXoTekore MaccHBoB (TOUKR HaNeceub JR cpapenna} [Maxcunon u ap., 2001).
Homepa nipoG na nuarpasue cOOTBETCTYIOT TAKOBLIM B Talbs. 56
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Mudidepenuuanis MACCHBOB TAMIPOHTOBOH CEPHH, KOTOPAsi BCTPEUAETCA
peoxe M mpoasncHa B (opie OBYX (ha3. CABHHYTA B CTOPOHY 00ICE BRICOKOH
TIMHO3SMHECTOCTH (TaGa. 56, No 2. pre. 37). Beckama peIko NPOsBACHA TPETHA
$ha2a - NOABNCHACM INSTOYHKIN CHeHHTOBR (Tafn. 536, Ne 19, 20). B smunepansHoM
OTHOWEHHA AHQpepeHnuanma BHPAKSHA NOABICHHEM IIATHOKIAL. POTOBOR
O0MAHKH ¥ KAMCBOTO MOICBOrO MMATA. TeMHOUBETHEIE MUHSPANK ([HPOKCEH,
OHOTHT. POroBas o0MAHKA). KAK NPABHRO. 0O07CE JKENMEIUCTHE TIO COCTABY. UeM
210 CBOfICTBCHRO 11 NOPOX KaMadn THTOBON CCpHH.

KoHueHTpauss peaxux o peako3eMeIbHEIX 31CMEHTOB H H30TOMHBIE CO0T-
HOILCHHA NPEICTABICHH B Taba. 57, puc. 38, w3 kOTOPHIX BHANO. HTO 0OLMHI
ypoBesb aerxux H opeaHux REE S5m0k k cpeqyemy 3HAMEHMIO AN aHATM3HPO-
BAHHEIX TOPO.T.

TaGnuua 57
Cogeprxaria pemiaix 1 pemoseMe LY 1LIEMENTOR ([/T) M IBOTOHBIE COOTHOIEHIA

B FIEACTARITE. TRHEIX 001131 K MArMATIMECKHY NOPo] IUIOMOBOTD BYIKAHM3MA
Omononckoro kparona

JE-)nemeHT 1 I 2 3 4 5 1 6 7 & 9
Isc 585 | 620 | wa | wa | 2318 | 212 | 1941 | is48 | 136
Ti H.a. H.a. H.a. H.a 5700 Ha. 12248 | 12589 l4lis
v H.a, 340 WA, Ha 2R783 | wa i70,92 ] 16886 | 2050
Mn na. R.a. 0.4a. H.a. 1293 H.A, 733 687 727
Co H.A 54.0 Ha H.a. 3323 H.2 3864 3897 371
Ni H.a 140 H.a. H.A. 11.33 na [ 14541 {1 14475 {400
Cr Ha 470 HA H.A. H.0 B.a. H.0. H.0. H.A
Cu 28.0 53.8 356 48.0 9144 | 450 | 5281 5343 33,3
Zn 67,0 70.5 H.a. H.a. [12,14 | 350 | 113,60 | 11452 740
Ga H.O 109 n.a. B.a. 74,38 H.o 4,96 23,63 239
Ge 168 2.0 N H.A. 1,54 L1t 1,44 1,48 132
Rb 440 6,0 22,0 5.0 3685 | 280 | (1,51 12,37 11,2
Sr 154 131 528 127 9669 | §75.0 | 70724 | 71036 | G660
Y 243 240 9.0 17.0 2743 | 203 | 2033 | 2007 14.2
Zr 48.0 8.5 23,0 270 | 14430 [ 850 | 285,821 281,83 | 1030
Nb HO. 1.0 50 1.0 11,47 | 10.80 | 36,63 | 3524 33,0
Cs 0.66 0.31 H.0. 0.0 0,20 0.1 065 0,50 0,66
Ba 1996 86,7 394 137 6843 643 | 26996 | 277,02 | 2920
La 60 50 6,0 3,0 3233 ] 225 | 26,78 | 2776 237
Ce 187 130 18.0 1.0 6796 | 41,1 | 58,02 | 6047 49,1
Pr 3.61 40 30 20 2,39 3,37 893 7.42 6.93
Nd 29 19.8 16.0 0,13 3666 | 266 | Ated | 2907 274
Sm 6,34 6,0 30 4.0 1.36 5.73 6,87 6,43 6.24
Eu 197 2,0 2,0 10 243 1,76 23% 1,34 2,01
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MpomonxkeHne tabn 57

DneMeHT 1 2 3 4 5 6 7 8 9
Gd 7,33 70 50 40 7.78 5,39 6,17 6,84 . 5,29
Th 1,04 1,0 1.0 1,0 L11 0,77 0,95 0,90 (.68
Dy 570 50 4.0 30 6,03 4,11 5.39 4,98 3,40
Ho 11 1,0 10 1,0 1,14 0,79 (.94 0,96 0,58
Er 2.75 20 2,0 2.0 333 2,09 2,66 261 1.40
Tm 0.43 HO HO HO 0,52 0,35 0,35 0,35 0,18
Yb 2,43 20 1,0 2.0 2,75 1,91 191 1,93 1,08
Lu 0,36 0,10 HoO Ho 0,39 0.3¢ 0,20 0,24 0,13
Hf 2.24 2.0 10 1,0 483 | 244 | 796 | .72 3,0
Ta Ha 0,01 HO oo 0,82 405 391 2,34
Pb Ha 1,0 5.0 1,0 6,82 HO 2,81 2,66 1,93
Th 0,46 0,18 HO HO 2,95 0,40 2,52 2,70 1,72
U 0,05 0,03 HoO HO 0,96 1,08 1,28 L0 0,69
¥ 10,704283 0,703940

14Nd, "Nd[0,512927

2PuYPh | 18,276

2P 2pp | 15,361

Mpp b | 38,008

3‘;: sery | 17884 15044

DneMeHT 10 11 12 13 14 15 16 17 18
Se 30,7 6,13 292 Ha 34,01 29.0 49,0 84.0 17,4
T 11716 1691 1628 Ha 3662 Ka Ha Ha Ha
v 3350 702 18,5 HA 227,83 Ha 290.0 Ha Ha
Mn H17 301.0 2360 Ha 1436 Ha Ha Ha Ha
Co 41,9 1,61 2,58 Ha 60,10 Ha 40,0 Ha Ha
M1 {71 0,99 8,76 Ha 498,16 Ha 110,0 Ha Ha
Cr Ho Ha Ha Ha HO Ha 400 Ha Ha
Cu 71,5 14,6 7,86 57.0 111,07 | £9,0 68,6 2410 380
Zn 738 1 47 | 278 | wa | 101,78 | 540 | 767 | 780 89.0
Ga 18,6 21,0 t5.4 HO 13,22 HO 15,0 Ha Ha
Ge 1.4 1,50 .10 1,00 1,80 1,40 1.0 Ha 1,29
Rb 12,3 82,0 117 830 65,16 34.0 g 31,0 16,0
Sr 6740 7,04 65,9 91,0 | 567,78 | 5250 | 5010 1480 500,0
Y 252 47,1 20,5 230 17.63 14.9 23,8 23,6 19,3
Zr 01 446 9.0 63,0 76,65 570 420 47,0 185
Nb 230 29,0 230 HO 4380 5,2 4,0 10, Ha
Cs 0,85 09 296 2,26 6,05 34 1,0 1,0 0,19
Ba 2930 295 430 357 437,52 | 463 436 735 230
La 21,2 533 304 332 13,42 11,5 110 6,0 20,4
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Oxowvauue Tabn 57

MeMeHT 10 11 12 13 14 15 16 17 18
Ce 46,1 70.1 541 | 60,3 | 2741 | 221 | 180 20,0 36,2
Pr 6,15 11,1 5,95 5,66 3,74 | 3,80 4,0 4,0 458
Nd 26,2 36.9 178 | 205 | 1736 | 154 | 148 21,0 22,8
Snt 517 7,31 324 | 316 394 | 344 | 490 6.0 5.54
Eu 1,48 1,15 052 | 048 130 | 1,06 1,0 2,0 1,83
Gd 5,45 6,91 294 | 335 448 | 3,53 4,0 7.0 5,59
Tb 0,78 1,15 | 046 | 054 | 058 | 0,53 L0 1.0 0.81
Dy 434 | 093 270 | 3.4 3.53 | 3,02 4.0 50 4,19
Ho 0.79 147 | 060 | 073 0,72 | 0,60 1,0 10 0,75
Er 2,21 428 194 | 233 2,14 | 1,71 2.0 2,0 1,86
Tm 034 | 077 | 034 | 034 038 | 031 Ho HO 0.29
Yb 1,82 5,0 2,19 | 2350 | 249 | 1,68 2,0 2.0 1,48
Lu 0,25 077 | 037 | 037 | 032 | 028 | wmo HO 0,22
Hf 2,01 110 | 330 | 243 278 | 1,76 2,0 2,0 454
Ta 0,21 L.10 1,20 Ha 058 | 052 | 0,03 HO Ha

Po 1,01 15,0 13,4 Ha 1004 | 11,01 5.0 1,0 Mo

Th 6,85 7,50 16,7 11,0 3,18 | 2,18 | 1,51 Ho 2,96

U 0,33 472 | 212 | 200 1,61 1,05 1,0 Ho 1,08
o sr 0,704758 |0,703869
NN 0,512979
Hph2Mphy 18,378 | 17,785
W phi2Mph 15,562 | 15,487
PPy 38,075 | 37473
- AL

3(.11]{ neT) 136 Q

TMpivevarne. 1-4 — muxpuThl KaMadyTuToBoi cepun, 513 - Xynuvanckwii pudr, 5, 6 -
ICCEKCHT-00NSPHTH, 710 — GasaneTsl H TpaxnGazametel, 11-13 — ponum 1 Tpaxupuonn, 14—
17 ~ meacyHble ocHOBHE Nopodel Herkauekod snaauusr, 18 — menouyoli Gazam T, ASYHRHCKHI
BY/IKAH

Konuewrpawus REE npu cpasuenus ¢ MORB Gnuzka K eIuHuue, a ypo-
BEHB TAKENBIX AMEMEHTOB — HECKOMEKO manaet [IpH CpaBHEHHA ¢ MPHMHTHBHORH
ManTacH namevaercs oforamerue REE mo yposna 10, yro seckMa 6mmsko k Ga-
JA1BTAM COBPEMCHHBIX HIBSKEMMIl AMyuMHCKMX Bynkaxos (1abn 57, puc. 59)
{I'paues, 1999] Ho omMeMaoTCA BEChMa SHAMMTS/ILHEIC CHIKCHHS KOHICHTPATHU
(TTpH HOPMMPOBAHHLIX K NPUMHTHBHOH MAaHTHH H MORB) Takex 31¢MEHTOB,
kak Th,U,K,Nb,Hf,Zr, suauurensubie koneSanusa Ba,Rb.

B KenonckoM Omoke, B Mpeagmax XyJIHYAHCKOTO pH{ITA, MON KOTOPLIM
OpEItoAaracTcsa OTCYICTBHS KPHCTAUINYecKOro (GyHAAMEHTA, B HEmOCpPEICT-
ReHHOH Onn3ocTH B Bepxae-OMONOHCKOMY Pa3IoMy pa3eHT KOMILICKS HOPO
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Prc. 58 Tpaduk ROHUSHTPAUNN PeflKHX B PpeIkOICMeNBHBIN 31eMEHTOR B 0OpoRax xaMady-
ruTeroli cepun Cepeproro OMONOHA. HOPMHPOBAHHLIX K NpHMHETAEHON ManTHR H MORB

(omonoHckui.) [Tepexos n ap., 1999]. koTopsIi NPEICTABNCH METKHMH TEIAMH
wenoEery mopot K-Na THima — 3CCeKCHT-TOMCPHTAMY, TEMEHHTAMH, TPAXHIO-
JAEPHTAMH . A TAOKE NEPHIOTHTAMH H WETOYHBIMH CHEHUTaMHu (TadL. 58),

Onpenenchue Bo3pacta K-Ar METOIoM 10 ICCEKCHT-OOIEPHTY NO3BOIUIH
nomyuKts Bo3pact 130 £ 4 mam ner. IMerporpadirieckad U neTpoxuMEUECKAA

XapaKTCPHCTHEA A0BONBHO MOIpodHO JaHa B padoTax JsmarnHa 1 ., (1989) u
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Prec. 59. Inarpanova NN

T- YSr™Sr amm cocTaroB usydeHHBIX

ByakaHHToB. UM - pemneTHpoBaHHAS
pepxad mantHa, PHEM - phicokore-
MMEBAN TIPHMHTHBHAA MaHTHA, BSE -
ONHOPOAHLIF NOHAPUTOBLIE pezepbyap,
Moxazanyl Roas as AN MaHTHIHEIY
nMOMOB Tpeyroieiaka Adap H [asah-
CKHX 0¢TpoBoR [[paues, 1999]

1 -~ mencysrre GazanmbTel BY/IKA-
roB o-pa Joxoma, 2 - rpynna ATy4Wh-
CKHX BYJKazok; 3 — Bynxan Bunubnna;
4 ~ Anydunckeil BYIRAH (TAHHBIE GRTO-
paj [ Blu aa -

L P

ByKaRel [IpHOSOTAS, TrByNKan Hmw{w

mﬁi;%— [pYNNa ANOHCKHY BYAKAHOB

Tabnunopa 58

X1MvMeciani cOCTAR BYIKAHNTOB XYMHYAHCKOT0 piidFa OrozoHcKoTo KpaToHa

12134 sieé6] 7] s]ToJwlulfnz]lnli
Si0:  150,31146,93051,68145,56(44,55154,38149,16]46,55 44,98 | 73,30 {74,09(70.65 [ 76 40141 68
Tio: |1,06]1.84 | 0,99 | 2,45 | 2,31 1.01 | 1,48 { 1,37 | 1.86 | 037 | 0.27|0.17] 0,19 ] 3,40
Loy 17251732016, 7715 31 17.87|15.78] 17,96 [ 12.25| 15,21 | 13,31 |13,11[12,54] 972 | 6,12
Fe:0s 16,27 | 4,54 | 5201723 1,98 223 197|138 3,18 § 3,13 | 1,86 | 1,64 | 038} 4,80
FeO | 4,09 (538 |6,45] 4,50 | 802|746 8951906 697 | 079 | 0,72 ] 2.66 | 334 7,30
Mo |06l 018015019 lert{otdatolois] 012 | 00s |e03lo1s|oi0]01s
MgO [3,52]5.03 3,16 645 | 442|453 (293|648 935]| 023 | en. |032]091]15,80
ca0  [9.69 (1097 8661960 | 795 (6,85 {490 {13,31] 823 { en. (098230 1.58{8 70
Na:O |3,02|293 (305|275 | 1,88 (3,30 { 415336 | 322 | 4.36 | 2691 2,16 | 233 | 2,10
K0 15 niziose]toali20) 19 uzs iz oz | 40 Lamala32 307500
P.0s | 0,53 061|087]0,73]058)082)047)0.49] 0,55 0,08 |0,16]0.13]0,08] 1,0
H.O' ]0,5710,78|0,48] 060 | 0,49]069]0.55|0,13| 0,44 | 0.00 | 0.62]0.27| 0,00 0.90
mnn 120203 071|286 1855|120 587 8371 471 | 020 | 0.54 2,32 | 1.47| 2,51
Cymma|99.82[99.66[99,65/99.67(99,91]99.58[99.40199,75 100,04] 100.31[99.7599,64]99,57] -
Ro** (62 148 {46 | 55 1 43 117 {62 {24 85 [ 106 |36{13]| 02| -
sr |1014] 932 [ 916 | 856 | 645 | 176 { 499 | 614 | 261 | 64 | 113 | 86 | 770
Ba | 598|724 460 | 234 | 249 | 155 | 2391 311 | 934 | 126 | 410 | 371 | 500
Zr 159 ) 221 | 1s2 317 [ 310 ) us6 a3z 201 | 197 | 543 | 227 | 168 | 131
Nb 21 a6 |27 | a1 54|27 |26 | 28] 14|35 | 2627118
la s5 a3 [ 61| 47| 46| a7 |60 ] 53| 58| &3 |73 |60]ss
Ce 64 {56 (64 | 47 |49 {20 {39 | 51| 88 { 93 {72 {78 | 61
Nd splas i sshasjaalao |06 s |s0)a7]| 4
Y 57| 41 {45 | 52|30 |20 40 |5s50] 20| 50 |32]32]a0

[pumedarmie, 1 - 3cCeKCHT-TJONSPHT (OMONOHCKHH KOMIUIEKS), 2-9 — GasafbTEI H AHACIHTO-
Gazanbel (Manosnbwraxqanckan Tonma), 10-13 — puonHTEL B TPaXHPHOMHTH {492ravaHCckHad CBHTAY,
14 — nHKpHT naMNponToroi cepan (Gace, p. Keraymm). #¥ — peHITeH-PATHOMETPHYECKOS ONpeeeHHe
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Tepexosa u Ip., (1989) . Cnegyer no THEPKHYTh, YTO H3 OMONOHCKOIO KOMIUIEK-
4, BHOHMO, CACOYCT BRLICAHTH TICPHIOTHTHI, KOTOPHIC IO JAHHBIM 3THX ABTO-
pOB APEICTABACHEI OMHBHHOM (60 %), THTAHHCTRIM ABTHTOM, HICTOYHOH pOro-
BOIt OOMAaHKOH H BHOTHTOM. 3T0 MO3BOIACT NPEANONOKUTE, YTO JAHHBIE NEPU-
JOTHTH SMHIKH B JAMIOPOHTOHIAM. OOIOMKH KOTOPEIX ¢ OMM3KHM MHECpAIb-
HEIM COCTasoM, OBLTH HaiineHH B Gacc. pexut Keramn. OTCYTCTBHE M3OTOIMHBIX
XAPAKTEPHCTHR HE MO3BOAST ¢ NMOIHOH OMPEASIEHHOCTRHY OTHECTH HX K JIAM-
IPOKTAM. XOTA LTA HHX CBOHCTBEHHO BBICOKOE CONMCpkaHue Mg, HH3KO0S FIIHHO-
3eMa H Bbicokoe oTHomeHHe K/Na (Tada. 538, Ne 4, Ne 14),

Xapaxrepuctka koHueHTpauuil REE n RE 3cCeKkcHT-I0nepHTOB maHa B
Tabn. 57 (Ne 3, 6), puc. 60, 61. YpoeeHr koHueHTpaunit REE oGHapyxuBaer
VIMBHTENBHOE ¢X0OCTBO ¢ pacmpesencaueM REE B mopomax xamadyraTroBoi
cepru (puc. 60). Bazansronael Xynmiauckoro pudra (1ada. 58, Ne 4-9) pasae-
JIAHYTCA HA JBA THIA — BBICOKOTHTAHHCTBIC H HH3KOTHTAHHCTBHIC, CPEIH KOTOPHIX
BCTPEMANOTCA KAK BBICOKOMATHEIHAMBHEIE, TAK H BBICOKOMKCIICIHCTEIE PATHOCTH,
OGmu3kne mo cocrasy k Oa’anbTam nmepexoqHoro THna (transitional). ITo xapakre-
py pacnpenencuus REE oM 3HAMHTENBHO OOOTAINCHEE JCTKMMH PEIKO3EMEIb-
HEMMH 3eMenTami Ba,Rb Nb, Ho uactHuko obeaHeHE TorensiMi REE. B npe-
aenax pulTa H3BECTHA KOHTPACTHAA CEpHS, NPECTABIEHHAT DABATLTAMH H DHO-
JATAMH (MAragaHckas ceuta) (Tabn. 38, Ne 10-13). [Ind puomHTOB CBOFCTBCHHA
0CcoBCHHOCTS, MPOSBICHHAA Ijid NOPOJ KHCIOTO COCTABA KOHTPACTHBIX cepuil —
padUHUPOBAHHOCTE B OTHOWEHHH 3MeMeHTos Co,Ni.Cr, yactuuHo Sr (1abn. 58,
puc. 62).

0706 L EM- I
- EM- |
(2] r
< )
tﬂh B @9
R ne
@ Wy
0704 - @
> HIMU
X
DA FOZO
0,702 1 1 1 1 [ [ ] ] I
17 18 19 20 21 22
206 ;2
Po/ b

Pue, 60. CooTHOWEHHA HIOTOMOB CTPOHUHA H CBMHUA B HISIOUHELX TToponax OmonoHckoro
kpatona. [Eudpbi Ha aparpaMMe coDTBETCTBYIOT TaKoBLIM B Tabi. 60
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CsRBbBaTh U K NbLaCe $r NdHYf Zr SmEu iy GdDy Y Er YbLu

Puc. 61 padmg konnentpanuié RE 8 REE 8 noponax 1paanaonspuToBoil B 3CCeKCHT-
Aoneputopoii cepnii OMoToHEKOTO KpaToHa

MonroHAT-aG¢capoKHTOBAA CEPHA TIOPOA, KAK OTMEYANoCh BRILIE, BCTPEMe-
Ha B Henxauckoit crpykrype B ONOHCKOH 30HE CEBEPO-BOCTOYHOI 4acTH mo-
Ipy:keHHOTo Onoka OMONOHCKOTO KPATOHA. 3TO CPABHHTENLHO OAHOOOPA3HbIC
lopoTer: naeer. Gpexvnd naB ¢ 0ONOMEAMH NMOACTHAAIOMMY AOpoA. OHH OTHO-
CATCH K ONHBHH-IHPOKCEHOBBIM MOPOJAM. HHOLAA ¢ OHOTHTOM H KePCYTHTOBOH
POrogoii 06MAHKOH, NOTPYKEHHBIX B CTCKIOBATYHY OCHOBHYIO MacCy, B KOTOPOH
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Puc. 62. Tpadux konnenparit RE # REE p mopogax Xynnuahekoro pHpTa, HOPMHPOBRH-
HbIX K IPHMHTHBHOH MaHTHH H MORB

HAXONATCA MHKDOTHTE ONHBHHA, MHPOKCCHA H HHOIZA HIOMOMKH MIIATHOKIAZA.
OnuBHH, KaK UPABAIO, 3aMEMUCH, MHPOKCEH NPEACTABNEH BBICOKOKANBIIHEREIM
THTAHHCTBIM ABTHTOM, HACTO 3OHANBHEIH, C KENE3HCTOCTRIO 24-29 %, Xumme-
CKHit COCTAR MOPOA 710l Cepuu npeacTaeied B tadn 59 (Ne 1-10), 3 xotopofi
MOXHO CACNAT: BHEBOZA, YT0 CYIIECTBYIOT SHAMHTENLHBIE kKoneOaHus mo Mg (oT
15,79 10 6,73 %), HMEHOT BRICOKYIO IIEIOYHOCTS W, BONBIHEH 4ACTRIO, HADMOA-
€T¢a mpeobaAsaHHe KAmud HAL HATPHEM, YTO TMO3BOSST B MENOM OTHECTH 3TY
CEPHIO K KAMUEBOH,
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TaGauma 59

XiparecsHit cocTas (Bec, %) H KOHUEHT pallliH MIMKPO)e/IRMHTOB (T/T)
B BYJKAHNTAX ceBepHOH HacTH OMonoHcKoro KpaToHa (HenxaHelsni rpabeH)

1 2 3 4 5 o 7 g 2 0|1 12 13

Si0; [46,30] 46,60 | 49,10 147,73 | 4952 [ 47,93 | 50,98 | 50,89 | 51.45 |47.00]51,21] 49,16 | 49,68
Tio, (070 074 | 076 | 103 { 1,06 | 1,06 | 0,84 1 096 | 076 | 0,84 | 0,79 | 2,03 | 2,09
ALOs[11.22] 10,83 [ 12,78 [ 12,13 13,16 | 12,34 | 14,84 | 13,75 | 13.18 |12,13115.,85] 16,16 | 15,59
Fe,0:| 3,61 | 453 | 234 | 436 | 418 [ 396 | 4,15 | 448 | 2,54 [ 241275 | L72 | 3.94
FeO 1691|611 | 8,14 | 6,56 | 5,19 | 7.66 | 6,93 | 5,36 | 7.24 | 8.03| 7,60 | 8,87 | 7.09
MnO | 0,20 0,18 | 0,17 | 022 | 0,15 [ 0,18 | 0,15 | 0,19 | 0,16 [ 0,19 | 0,15 | 0,18 | 0,12
MgO [14,71|15.79| 8,99 111,07| 9,20 (10,03 | 8.84 | 846 | 738 [6.73| 720 | 7.05 | 7,93
Ca0 940 | 856 | 899 | 997 (10,03 9.70 | 841 | 6,65 | 821 |14,53] 6,63 | 7,22 | 6.98
N0l 1350 112 | 243 | 212 | 337 1 294 | 3,73 | 396 | 338 | 1,78 | 3.95 | 4,23 | 3.64
K:0 |084] 1,91 | 264 | 242 | 1,92 | 217 ] 1,42 | 242 { 3.6 | 199 | 1911 2,13 | 1.85
P.0s (044 | 034 | 0,44 | 030 ] 029 | 025} 0,28 | 0,33 | 0,50 | 0,52 | 0,50 | 0,44 | 0,50
Ho | 105|147 | 127 | 051 | 652 | 070 | mo. | 1,20 | 0,79 | 000 | 0.17( 6,00 | 0,26
HO' 065 ] 0,43 | 0,61 | 047 | 0,35 1 1,00 | wo. | 0,71 | 0,21 | 000 v | no. | wo
mnn [241) 1,89 | 1,54 | 1,50 | 1,09 [ 0,87 | wo. | 113 | 1,00 | 3.45 | 0,85 0,90 | 0,68

Ma  |99,79|100,50;100,20]100,39{100,43( 100.39|100.55| 100,43 100,56]99,60 199,68 | 100,091 100,40
Ni* | 480 | 390 | 181 [ 170 { 150 | 256 | 191 | 240 | 250 | 54
Co 60 | 40 40 335 45 30 34 28 37 25
Cu 63 | 91 63 80 1200 79 62 60 71 23
Cr 230 | 180 | 130 | 270 | 210 | 160 | 240 | 48 | 130 | 180
A 136 | 250 | 170 | 170 | 251 | 210 | 250 | 130 | 150 | 190
B 14 | 21 19 18 5 13 21 13 17 | 28
Sn l 2 2 2 2 3 3 2 2 3
Pb p 2 i 1 2 H.0. 4 H.0. 11
Zn 48 | 54 63 63 &0 81 54 65 72 | M4
Ro** | 75 | 95 71 40 47 o7 79 77 75 1 34| 2% | 33 23
Sr 520 | 550 | 601 | 520 | 190 | 354 | 751 | 592 | 617 | 668 | 510 | 524 | 490
Ba 420 | 357 | 470 | 470 | 410 | 440 | 438 | 909 | 619 | 321 | 309 | 237 | 316
Zr 100 | 10§ | 98 60 50| 101 | 104 | 113 | 147 (109 | 210 | 226 | 221
Nb 18 | 22 25 10 17 17 18 19 22 | 16| 43 | 47 45
La 15 15 40 15 10 35 40 44 44 | 48 | 39 | 35 3
Ce 30 19 25 1% 20 27 25 40 39 |28 | 30 | 37 34
Nd 20 | 28 29 20 25 27 34 49 46 | 33 | 23 19 23
Y 20 | ¥ 35 30 30 30 54 37 41 35| 35| 31 30

I pirgeyarode. 1-10 — noponrl paHHEMSNoBOre MSNoYHOTO KoMIAeKca Onofickore Guaoka,
11-13 - GazaneTal  ANYYHHCKHX BYRKAHOB. * ~ OMpeneneHMA KOMHYECTBEHHBIM CISKTPAILHEIM
MeronoM (JBI'H JIBO PAH), ** — onpeneneHes peRTTreH-pajlHOMeTpHISCKHM MeTogom (X TBO
PAH).




248 [NARA 5

Boapact nopon Ha ocHoBaHuk K-Ar Merona onpeleraerca Kak paduui
mes1 (136 + 4 mmu jiet). CocraB REE u xapakTep pacnpeAeacHHA JaHsl B TA0L. 57,
pHc. 63,

KoMraeke 4eTBEePTHYHLIN 0JHBHHOBBIX DA3AN5TOR FPEICTABICH BYJIKAHA-
MH AHIOHCKOH, AMYYHHCKO# TPYON, a TAKCKE OTAE/ABHBLIMH BYTKAHAMM — bumu-
OuHa # TIATHCTEHHBIM, KOTOPHIC MPIYPOUEHB] K CHCTEMbI PalIoMOB B Onolickoi
3oHe (puc. 36). Kpome toro, wieecren Keaonciuii Bynkan. kotopeiil pacnono-
skeH B ueHTpe Kenonckoro 6moka OMonoHCKoro cBoaa.

1000 kT 7T T T T T T T T T
K CH443(1 gQ-2085(4 O CLavd 2
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I_l_l_l_llli_ T
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CsRbBaTh LU K Nbla CeSr NdHf 2rSm EuTi GdDy ¥ Er Yblu

1000

T~ r r rrrororororrrrorTrr T

MORE

VT TTTHF
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LI} IlIIIl]

10

LR REL|

1. L L 1 i 1, 1 1 1 i L L L i ] i 1. 1 L L 1 1 1

CsRbBaTh U K NbLa CeSr NoHf Zr SmEuT Gad0y ¥ Er YbLu

Puc, 63. Tpaduk xonueatpannit RE u REE e noponax momonnt-aGeopokutosoii cepus (Cl-
413/1 u O-2035/4) ¥ yeTeepTHUHEIX GazaNLTaX ANYHHHCKOTO BYNKaHa (Cl-394:2)
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HIOHCRO-ANYUHHCKAA [PYNAA BYJAKAHOB XOpowo w3yyeHa [['payes, 1999;
Keraffito, Erzoxamos, 1999, v ap.]. JaHEL OTOCABHBIC DETPOXHMUEMECKHE H T€0-
XHMHYCCKHE NAPaKTepPHCTHKM 3THX BYIKAHOB. IIPOaHAMHIHPOBAHBEI H H30TON-

HbIe oTHOMWEHHT (Sr.Nd Ye) 4T0 MO3BOAHI0 A P I'pavery OTHECTH HX K MPOH3- k

BOJHBIM MAHTHHHBIY ILTOMOB,

Haum gafHeie nmo coctasy 6a3ameToB AUTYMHHCKOH TpYyNnel BYIKAHOB
(tabn. 59, Ne 11-13) no REE n waotonun (1aba. 57, 60, puc. 59) 8r, Nd 6nxzku
K pe3yabTaTaM, npeacTaeneHHev A O.I'paueseM (1999). IToMuMO 3T0OT0, HAMH
TMPOAHANHINPOBAHET M H3OTONHBIC COOTHOLIECHMWA CBHHLA, YTO JAN0 BOIMOX-
HOCTB pBCCMO‘I‘peTb ABOTIOUHEK) HI0TONHBIX OTHOIMCHHH B MAarMarHMECKHX IO-
V porax OMONOHCKOTO XpATOHA OT DAdHeH iopel N0 USTBEPTHMEIX {azansToB
(rabn. 60, puc 60).

TaGaouna 60

H30T0THLE c00CTAE WETOUHBIX NOPo] OMOTOHCKOT O KPATOHA

Mecto, cepHa, koMOseke,

Boapacr, 1N GANG] FSr0Sr | 2%PbAMPh | 2P/ Ph | “EpbAMpp
nopona MIH 12T
Onofickrit Gnox
Kamadyrurosas cepis 178410 | 0512927 |0,704283 1 18276 15.561 32008
1 Bi-Px-Ol nukpum {B1)
[lIomoHHT-a0capoKHTOBA
cepuR
2 AGcapoxkuT 13624 - 0704758 18,378 15,562 38,075
[[leMoyno~GazansToBas cepia
3 Ilenounol oansuHoBb AYEuY —
GasaIbT ANYIHACKHE BYAKOH Qo 0542979 [0,703869| 1,783 15,487 37,473
4 ToRe Qo 0.513006 |0.703512 - - -
5 Tome Qo | 0512986 10703589 - - -
6 ToWe L= 0.512985 |0,703618 - - -

7 Ulenoynod oanen1oBLIl
GazaneT, AHOACKHE BYRKAH s 0,512827 {0,704485 - - -

8 Towe Q- 0,512860 |0,704346 - - -
9 Touwe Quy 0.512902 {0,7G3796 - - -
10 Bynxay [IatHcrennni Q.4 { 0,512884 |0, 704106 - - -

N B I

OMONIOHCKHH CRON

Xynuuanckwuii padr, oMoToH-
Ckifi KOMRNEKS
Il Becewent 1505 - 0704758 18,215 15,523 37.863

Ipisveyarme, [Janpric ¢ 4 no 10 no AP Ipavesy (1999] Onpedencyue sospacta (Bi) — no
CHOTUTY, ocTaNbKREI: — Mo Ropoge (anamumik M M Apakcenman, r. Mockea, HTEM PAH) Haotonnwe
OllpefeNeHuA MPOBOTHARCE B parTHUHLIY HHCTHTYTax PAH —r Mockea, HpxyTek (em npeincnopne)
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AHEIJ‘IH3PIIJY$I H3OTOMHBIE COOTHOINEHHA CTPOHUMWA, CBHHLA W HEOJIHMa ¢
YYETOM METPONOrH4ECcKHX, H3OTONHO-TEOXHMHUECKHX H CTPYKTYpHO-MOpdoso-
THYECKHX (PH3HAKOB 10 MaHTHHHBIM RoMaM ([paues, 1998, 2000], MoxHo ¢
[MOJHEBIM OCHOBAHHEM OTHECTH BBICOKOKANMHEBBIE, BBICOKOMATHEIHANBHBIE TIOPO-
Abl xaMayruTOBOH CepdN paHuell 10pEl M LI@IOYHbIE TOPOOB! NO3IHEN KPb! H
pPaHREro MeENa, a TakKe YETBCPTHYHBIC LICIOYHBIC 0A3aNLTH K MPpOA3BOAHBINM
NIKMOBOTO BYJ/IKAHHIMA.

B BuAy OTCYTCTBHA M3OTOMNHO-TEOXHMMYECKHX DAHHBIX NO YABTPAOCHOB-
HBIM ROpoAaM (TIHKPHTHL, YATpadalnTel) N03AHeTO naneosod B Paccommnckom
fnoke, a TACKE 110 YeTBEPTHYHBIM Bazanstam KeloHckore BynkaHa B mpepenax
Kenonckore 6noka OMONOHCKOTO CBOA, TPYNHO MASHTHPHLUUPOBATE ¢ NONHOH
YBEPEHHOCTBIO 3TH 00pa30BaHHA Kak NAloMoBele, MMelomuecs aHanM3bl, OCO-
Genno no yneTpabasutam Paccowmncekoro 6noka [Tepexos u ap., 1984] aator
BOIMOKHOCTD YCIIOBHO NPEANONAraTh, YTO OHH UMERT rNYOURHBIE HCTOUHHEH.

TaknM 05pazsoM, MOKHO CYUHTATE, YTO MTHOMOBGLIR BynKaHuzM Ha OMOROH-
CKOM KPAaTOHE pasBHBANICA ANMHTEIBHO U OKA3BBAMT BAHAHHE HA XapaKTep MarMards-
Ma H reoAMHAMUYECKHI peskUM 3TOTO perdoHa. JT0 BAKHO, TAK KAK ITOT PErHOH
npeAcTaBnsfeT cofoil palion COWICHEAHA WM Pa3pble Cepepo-AMEPUKAHCKOH o
Erpasuiickoit nut [Haraneun, 1984; Bornados, 1995; [pades, 1999; u ap.].

AHan{3 H3IOTOMHBIX JAHHBIX [MENOYHBIX NOPOO OMONOHCKOTO KpaToHa
(Tabn. 60) mokaseiBaet, YTO Me3030HCKHe BYIKAHUTEI 10 COOTHOINEHHIO H30TO-
NOB CTPOHIMA, HEOAUMA H CBHHIA W3 PAINHYHBIX Pa3O0ILEHHBIX MECT H Ha Mpo-
TAKSHEH DOMBIIOrO IPOMEKYTKA BpeMeHH (PaHRAA opa — Men) obnatanT yan-
BHTETIBHBIM OAHOOOPA3NEM, YTO NMO3BOMAET NPEANOAAraTh €AHABIA TMyGHHHLIH
HCTOYHHK PACINABOB, Kakum apnaetca EM-1. Moxno mpeanosaraths, uTo 370T
MOMOBEIT HCFOUHUE HA NMPOTAAeHnn Gonee 50 MIH JieT reHepUpOBaN pacnna-
BbI ¢ MHHUMANBHLIM BAHAHUEM KOPOBOH KOHTAMUHAUNH (pHc. 60).

Jia MonofsIX YeTBepTHYHEIX Ga3aNsToR HaviedaeTcd BIMAHME ASNASTHPO-
BaHHOM MAHTHH H, KaK NOKA3BIBAOT PE3YNBTATHI [0 H30TONHY Heonnma {Tabn. 60,
pHC. 59), 310 cylIecTBeHHO AN ANyuHHCKol rpynne HasaneToB. ConocTaBneHHe
GazanbTOB BYNKAHOB OMOMOHCKOTO KPaToOHa ¢ BYJIKAHAMHK OGWHUPHON TepPHTOPUH
Cesepo-Bocroka Poccuy (o-pa [le-Jlonra, Momckoii pudptoBoii cuctems — By/i-
xaH banaran-Tac, [TpHoxoTed M Zp.) BLIABASST YOHBHTENEHBIE OCOGECHHOCTH —
GNK30CTh METPOXHMHYECKHX M HM3QTONHO-TOXMMIYeckHX cocTaBoB [Ipaues,
1999] (puc. 64). 310 HABOAUT HA NPEATONONKEHUE, YTO BCE OHH UMRIOT reHerH-
qeckii "koa", YTe BOIMOKHO OTpede/ideT NPHHAANEKHOCTE HX K 00pa3oBaHHaM
TTABACHHA BEUISCTRA MAHTHIHONO MIKMA WIH ILIIOMOB. bausocts k rpaHuLe
Eppazufickoil n Cerepo-AmMepiKaHcKoi KT, a Takke K paitory, rie npeanona-
raeTca "npoxokienne"” cpelHHHO-OKeaHHYecKoro Xpefta [akkems B Openens
KpaToHH4eckHX Gnokos CesepHoill A3HU, B CBA3M ¢ YeM BO3HHKAET FeOAHHAMH-
ueckan oOCTAHOBKA THNa Adapckoro BapraHTa [[paves, 1999; BoraaHoe u ap.,
1995] co BceMN BOIMOKHBIME NOCNEACTBHAMH — BYIKAHUIM, COPEARHT, celic
MHYHOCTE, CABHTH M COCHBHIOBBIE pHDTHE 1 T.4. (pHc. 64). DTUM MOXKHO 0fbsc-
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Puc. 64, Cxema pace
MONGKEHHA LIEHTPOB LIENOY-
HOIO OCHOBHOIO AArMaTH3Ma
OMOIOHCKOr) KpaTQHA H ETO
CKIAI4aTOr0  o0paMneHt
[Hmaes o op., 1984; Koparo,
Erzoxumor, 1999, boroaHos
# ap , 1995, ¢ aobasrenumMt
aBTopa)

1 — Meraceon Omo-
NOHCKOr0 MACCHMBA H €70
OGHAMEHHLIE M SIOTpYHEH-
Hple GNTOKH W CTPYKTYpHEIE
3MEMEHTH; 2 - PaccowHH-
ckHit W Kemosickuit  Onowu;
3 - OcruMocckub  kpHeTAT-
MHMeCKHH Macce, 4 — JHo-
JTOMAHCKAA H KOPKOI[OHCKBJI
3oHpl; 5 - Cinamuatoe of-
pamnenne; 6 - Onofickuit
&= Omox morpyxeHHoH 9acTH
OMOAOHCKOTO KpaToHa; 7 —
lNorurpkckas  MexrIsGoa

30Ha; 8§ - Xymu<adcexkuit

BEFPHHIOEC pudT; 9 ~ HaggHry o cagwrs;
k MOPE 10 — AxTHBHBIE Pa3NOMEL,
L1-13 = Ueatpst Ipaseicss

Macwra® 1 1 500 000 ILENOUHOre NATMATHING, 14

— l_] - (P — Cefterieckufl mosc xp.
T 2 | @l.? 4 |7_ /'15 » & ‘{epcmm; ]Z _ Oﬁﬂa(‘.'l[:b
%7 DEIHB M-/lg = |1O [ma) 11 m_} s PacCeAHHOA  CETICMUMHOCTH:

1) B wmope Jlanteemx, 2)
B E s (s By (e s w o 16
T Kafinozoiickse  pudmel  Ha

J : o wenste; 134 Hanpasnenue u
CKOPOCTE ABHACHNA THTOCHEPHBIX MIHT, cn;‘ro.u, i Llempu r[omnekaﬁuoaoﬂcmro BY/TKAHH3M a
(B TOM YHGIIE, FONOLUEHOROTO)

HHTH pacCEeAHHBE MMO3AHEMROLIEHOBLIH — TOMOUEHOBBIA BYIKAHU3IM HA oflup-
Hoili mnoiaas Cepepa A3HR H, B YACTHOCTH, Ha OMOIOHCKOM KW BoctouHo-Uy-
KOTCKOM { DCKHMOCCKOM) KPHCTAANHYECKHX MACCHEAX W MHOTOUNC/ICHHBIE [1PO-
ABAEHUA WENOYHOTO BYIKAHU3MA — OT MHKPUTOB H YILTPAKAUEBEIX OCHOBHEIX
H YABTPAOCHOBHBIX KOMIUICKCOB AC WIERCUHBIX IPAHHTOB H KOMEHAHWTOB — B
NO3AHEM ME3030€, A0 LISTOYHBIX 6a3albTOB — B NO3AHEM MUOLEHe H rololeHe
[AnT, 1994; Koparo, Esgokumon, 1999; I'paues, 1999; u ap.).
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I'naBsa 6
PYITHO-MATMATHYECKHE CHCTEMBI

Cpexn Gonsioro pasHooOpasuA CTPYKTYPHBIX JMEMEHTOE OKPAHHHEIN H
BHYTPHKOHTHHEHTANBHBIX NOACOER Bocroka Asun nanbofee BRICOKOH Py.IOHOC-
HOCTBE) OTMEYAKTCA BYIKAHO-KYMONBHEIC, HHTPY3HBHO-3KCTPY3HBHBIC H Mar-
MATOTCHHO-KYITOJIBHBIC MOIHATHA. B NMOCICIHHN BHIICDIHOTCA MOHOICHHBIC H
NONHTeHHBIE CTPYKTYPRL. Kak OpaBunto. Wi noclHeIHHY CBOMCTBEHHB AIIHTEIb-
HOCTE pazBHTHA (50-100 MIH. J1eT), MHOTOTANHOCTE NPOABICHHH H COBMENLIS-
HHE KOPOBOTO H TMYOHHHORO MAFMATH3IMA (0T YIBTPAOCHOBHOTO HIEMOYHOIO J0
TPAHMTOHIHOTO).

TaxHe CTPYKTYpPB! HMCHOT THYOHHHEIC KOPHHA. XOPOIIO (MMKCHPYEMEIC FEO-
GHIHHECKHMH METOJAMHE, 30HBI PASYNVIOTHCHHA B 3¢MHOH KOPE M YXOMALIHE
ray0oko B MaHTHIO [JImmHeBckwii, 1980: ImvOmrunbie:, 1992: u ap.). Jna HuX
CBOFCTBEHHA BBICOKAf PYOOHOCHOCTh. TG TAK HA3HIBAGMBIC PYIHO-MarMaTH-
YeCKHE CHCTEMBL. H3YHEHHI0 KOTOPBIX MOCBAIMEHB HCCISIOBAHHA NETPOIOTOB,
reo(hu3HKOB, PYTHHKOB H reOXHMHKOB [Bnacos, 1979. Pomarosckmit, 1987,
Toacon, 1988; u 1p.].

Dopuuposaune PMC npoxomnao B cioxHOR reo MHAMHYECKOH o0CTa-
HOBKE, XaPAKTCPHIYIOWEHCA IeTEPOreHHBIM CTPOSHHEM CIPYKTYD OCHOBAHMAL
FlpuypouyeHHOCTE K MAHTHHHBIM HEOTHOPOMHOCTAM H 30HAM PASYILTOTHEHHA
NO3BOJLAET CUMTATH, YTO HX OPTAHH3AUMSA CBA3AHA C I'T) OHHHBIMH IPOLECCAVIH,
KOTOpBIE HA MPOTAKEHHH JCCATKOB H TAXKE COTEH MJIH. JIET ONPEISIANH YCTOH-
YHBBIH TIPOPHID MATMATH3IMA W OpyIAcHEHus. [ coHIMICCKHE HCCNETOBAHHA
FTYOHHHBIX KOPHEH PYIHO-MATMATHYOCKHX CTPYKTYP HE3ABHCHMO OT IPOQHIA
PYEOHCCHOCTH TOKAIHIBANOT, MTO OHU XAPAKTEPHIYIOTCA YPOBHAMH [TyOUHHO-
CTH OPTaHM3ALMH BLICCTBA (puc. 65). BepxHad 4acTe. CBOJOBOS MOAHATHE.
00YCNOBIEHHOS HHTPY3HBHBIM BHEIPECHHEM — HANHMMEM CKPBITBIN MATMATHC:
CKHX Tell (KPHNTOOATONHTOR), ANHKANBHEIC YaCTH KOTOPBIX MPEICTAaBIEHE! IPa-
HHTOMIHBIMH HHTDPY3HAMH. [To nepuiepi cBOOOB CTPYKTYPH BIONE Pa3TOMOB
npoABNeHK! OoNce TIYOHHHBIC HHTPY3HMH, DTO MOrYT Obrrhb rabOpo-mMoHLO-
JHOPHT-rPAHATHEIA TH{WpepeHUMPOBAHHBIH KOMILIEKC, a Takcke Gonee paHHHE
BHEAPEHMA, IPEICTABICHHBIC LIETOYHO-YILTPAOCKOBHBIMH H OCHOBHBIME (asa-
MH — IOPOJAMM JAMIPOHTOBOH, LIOIIOHHT-20CAPOKKTOBOH HIH TIHKDPHT-INE-
704H0-0a3aN6TOBOH cepuamu H T.4. Takum o6pa3oM. BELABRSETCA MAHTHIHHBII
dakTop, BIHAIOWIHA HA XaPAKTEP CTAHOBJICHHA MATMATHUCGCKOH CHCTEMBI M HMX
PYOHBLA DpOQTE. 3THM (DAKTOPOM MOMKET ObITh MAHTHIHHBIH IUTIOM, HACHIDCH-
HBIH CTYOHHHBIMH ()EOHIAMH.

Mpennonaraerca. ur0 reodHIMUECKH YCTAHOBNCHHBIE HEOFHOPOJHOCTH
(TPABHTALMOMHEIE, MAFHHTHBIC H AP.) B NPEACAaX TAKHX CTPYKTYP CBA3aHB C



253

Ypoeny cayfunnoemu
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Prc. 65. Cxeva 1IvGREHOTO CTPOEHHA PYAHO-MarMaTHuecKkol cue rempl (PAIC) (TnyGupnoe.
1992).

F - rpanHua: a - korcomigHporaHnao# kophl. § — MOXO: 2 — cion 3kemMuoil xopel: a — kos-
CONHANPOBAHEOH, 6 - Jexma; 3 — KPHCTAUIHYSCKHE PYRIAMERT: A - TPAHHTOHIHEIE, § — MeTaMop-
bHugcknif; 4 — NAOTHOCTE MANTHI, 2 -~ HOPMATBHAA (CTAHAAPTHAA), 6 - RHOMALHAA (PA3YILIOTHEH-
HaA), 3 - rPAHUTOHAHLIE Tesia; & ~ BYKAHOCTPYKTYPEL. 7 — MArMonpoHHUaeMLlit kaHan; 8 — pyaHble
TN

BO3AEHCTBHEM MPOLECCOB TEKTOHO-MATMATHYCCKOH AKTHBH3ALMH K BHEAPEHHEM
TTYOHHHEIX PACILTABOR, HACHIICHHBIX (DTFOHAAMH.

AHanu3 pyIRO-MAarMATHYECKHX CHCTEM OOBOHOCHEIX. 30AO0TOHOCHBIN M
APYTHX B PYJHEIX paHOHAX. A Taloke o0nacTelt aKTHBH3ALHH APEBHRX KPATOHOB
(Lentpanerore Angana. KonkCKoro n-ea M T.1.) MOKA3BIBACT, UTO ANA HHX Xa-
PAKTEPRBI O0IHE JAKOHOMEPHOCTH. MPHYPOUESHHOCTE PYIHBIX PAHOHOB K AHO-
ManBHBM YMACTKAM 3eMHOH KODBI H MAHTHH H 00I{HE NPHHIMIE NpeobpasoBa-
HHA TMYOHHHON CTPYKTYPHL CBAZAHHON C MOTOKOM MAHTHHHBIX ()THOHIOB 1101~
HHMAKOIIETOCS TUTHOMA.

THROBLIE PYAHEIE PAHOHBI ICTANBHO HCCACIOBAMHCE TeOdHIHYCCKHME Me-
TOAAMH (CEHCMHMYESCKHMMH. TPABHMETPHUECKHMHE. MATHHTOMETPHYCCKHMH H Ap.)
Ha TeppuTopul Hanbwero Bocroka u Bocrounoi Cubupu Poccuu, 3anagmerx
mraros CIHA [[ayGunnbie. ... 1992: Povanosexnit, 1987 Jummesckuii, 1980;
Kutina, Hildenbrant. & ap.]. BriaencHo onpeaciteHnoe crpoenue urocdeps ¥
NOCTPOCHBI THIOBBIE TEO(HIMUCCKHE MOACTH. N0 KOTOPBIM MOYKHO CIEAaTh piag
BeBOIOB [ myOuuHEE. ... 1992]. Tak. n0 JAHHBIM CEHCMIYECKUX HCCTETOBAHMI
B T0OMHBE THTOC(EP! BHLIACIACTCA HHBEPCHAA rPAHANA. KOTOPAS MBIACTCA
KpOBICH HH3IKOCKOPOCTHOIO AcTeHOC(EpHOTO Cnog. B autochepe TamKe ore-
YAHTCA HHBCPCHBIC TPAHHLBL KOTODBIE VKATBIBAIOT HA CVIMECTBOBAHHE HH3IKO-
CKOPOCTHBIX 30H B 3eMHOH KOpE R B BepXHEH ManTHH. [IpH 370M. KAK VKA3bIBA-
FOT HCCACTOBATCIH, ITH PAIYILIOTHEHHA YXOIAT KOPHAMH B MAHTHIO Ha 80-100
kM. T.e. B OONMACTL TEHEPalHM OCHOBHBIX PACTABOB. 31a "CKBO3HAA" 30HA,
BHOIHE BEPOITHO, HHHUMHPOBAHA MOTOKOM TEIL1a. JJaHHBIE MO AMYPCKO#H Mera-
CTPYKTVPE NOKA3BIBAKOT. YTO MOABEM NoBepxHocTH Moxo socturaer 20-30 kv u



254 THABA 6

Habmoparorcy BHICOKHE TEMMEPATYPHEIC TPATUEHTEI, ocobeHHO B pH(TOBOH
3oHe i pnamuuax (Cyniso).

Yyyreead TIyOHHHOE CTPOCHNE Ha NPHMEPE AMYPCKOH MEracTpyKTVPHI H
€¢ CBM3p C JoHAMM TCHCPALHM THYOHHHEIX PACTIIABOE, MOXHO NPEIMOTIONKHTE,
YTO noATek "pA30IPETHIX" PACIUIABOB OHPEIENAN PA3BHTHE LEHTPOB MPOABIIC-
HHA He TONbk0 YIBTPAOCHOBHOTO H IEENOMHO-0a3aMbTOBOTO BY.TKAHH3MA, HO H
60onee KHCABRIY PACIIABOB — BBICOKOMATHEZHANLHBIN AHICIHTOB, KOTOPBIC H3-
BECTHLf 3o MpOTHX Ipabenax H pujtax. bonee Toro, yuuTthiBag 0coGeHHOCTH
reoIorkyeckorO CTPOeHu MHOTUX PMC, CIOKEHHBIX, rNaBHBIM 00paloM, KHC-
MBIMM pacninapAMH, HO TAKKE NPHCYTCTBYIOLIMX 33€Ch YABTPAOCHOBHBIN H OC-
HOBHBIX wieiovHEIX (JTAMIPOHTOB, NHKPHT-IIEHI04HO-0a3aM6TOBBIX) MarMarTHye-
CKMX 0Bpa3zopaHHil, IPOSBAMOUINNCA KAK B PAHHIOK CTAIMIO, TAK H B 3aBEp-
A0, MOXHO CACNATH BRIBOA, YTO paseHTHe PMC HERUNHPOBAHO LiyOnH-
HBEIM HeTOuHHKROM. H20TOHO-reoxHMpyeckue ganbie (Sr u Nd msoTonmsa) H
cnexrp REE no Haubonee w3ydyeHHRM Hamu PMC (Bamxansckoli, KoMcomomns-
CKOft 1 ap.) RoKA3BIBAIOT, MTO CYINECTBYET (HA YPOBHE EOXHMHYECKHX JAHHBIX)
CBA3L ¢ TMyOCHHHBIMH HCTOMHHEAMH. ['eOUIMIECKHE HCCNENOBAHHA NOATBEP-
WIAQT HTO B [OIBOLMOT HAM NPEINONAraTh IUROMOBYIY MPHPOIYy AOITOHKHEY-
WHX 1 ATHYenpHOpaseuBarowxca PMC, nanpumep, kak bamkansckad, 104 Kko-
TOPOii cBOlCTBCHHO HATIMHE CYMEPKPYMHBIX KOHLUECHTPALHE METANIOB — QNOBA,
BOIb(ipama u ap

Kak yme OTMEHANOCh BHIIIC, HOCHTEIMH TEINa M OGECTIEMMBANIIHMH
Maccomeperoc MOTYT ObITh mouas:. JIETANLHOS H3YMEHHE HIIORIHOTO PeKUMA
MarMartdeciuy 00pasoBaHHI BO MHOTHX Pa3HOMPOQHILHEIX PYAHBIX paioHAx
(bamxamcroy, KoMcomosbckoM, OMCYK4aHCKkoM, KonspickoM B T.4.) NMokaza-
10, uto PMC orMHYa0TCA HAHGOIEE BRICOKHM NPOSBNSHHEM Tas’oBoii (askl npw
cTasopaeEny HHIPY3HH u dopmuposanun PMC [Monceenro, Caxno, 1982,
1976, Caxuo u Ap.. 1994; [Tomun, 1986; w ap.]. Ilpu srom, ana kwkmoi PMC,
OTAHvAKIIEHca PYAHBIM HPOQHISM, XAPAKTEPHB COOTHOIICHHA {(NIOHIOB, HX
CTENeHp QruCACHHOCTH-BOCCTAHOBIEHHOCTH. CHCTEMATHYECKHS HCCICIOBAHMUA
COCTABA ra3os KAK B HHTPYIHBRBIX. TAK H THIPOTEPMANBHEIX HOPOARX, ¢ KOTO-
PBIMH HEMOCPEACTBEHHO CBA3AHO OPYICHCHHE, MPOBCAEHHOC HA MHOTHX PMC
Janbuero Bocroka, NO3BOIMIO CASNATE BLIBOL O MPHEMCTBCHHOCTH (IOHIHOH
(azer B MarMaTHUECKOH M MpeIpyanoi CTagMAX BIUIOTR A0 HHBEPCHM, KOTIA
HaGmozaeTca oTIOKeHHe MeTamnos [Mosceeuko, Caxuno, 1976, 1982: Maxcn-
MOB, 1982; u ap.]. BBUIO BBIBICHO, 4YTO HawuGosee OOBEMHBIE MECTOPOMICHHA
OTIHyarTes HanOonee oObEMHON (DMOMIOHACKINEHHOCTRI) NMPEIPYAHOH Mar-
MaTHyecko# (a3l [MonceeHKo, Caxuo, 1982]. B nocaeanse roau nosyyeHo
GONMbloe KkOMUMECTBO JAHHBIX O PoiH ranoreHos (ropa m xmopa) B PyJHOM
npouecce GraroAapa pa3paboTKAM HOBBIX METOAMK 3KCOPECCHOTO OMPEACICHHA
ITHX Fa30B B MaTMATHYECK#X nopoaax. Poms mOMA0R B FeHEPAHHH H ASPEHOCE
BEIleCTa, B TOM YHCIE H PYAHOrO. TOKA3AHA IKCTIEPHMEHTANLHBIMH H TEPMO-
JHHAMMYECKHMH PACOTAMH.
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MeToquka n3vyaeHna

H3yueHHI0 penMa (mOHAOB H 0COOCHHO FANOreHOB B METPO- K PYAOTe-
HE3E YREMIeTC DOMbINOE BHAMAHHE B HCCNEIOBAHIAN POCCHHCKMN H 3apyOen-
HBIN YYEHBIX. 372 MpobneMa pa3palaThiBAeTCA HA OCHOBE IKCIEPHMEHTOR. TEP-
MOAHHAMHMECKHMH HCCTISTOBAHILIMH. H3VUCHHEM COCTABA Ia3oBol (a3el BRIO-
ueHKil TepModapoMepreckuM MeronoM. [TpoBoaurea u3yueHue ocobeHHOCTEH
PacOpeaeneHnd ra3oB B MArMaTHUECKHX H THAPOTEPMANBHBIN MOPOAAX C MPH-
MEHEHHEM COBPEMEHHBIN ONpEJENeHRI ra30B HA OCHOBE Ta3oBoH XpoMaTorpa-
(bHH TEpMEYECKHM BCKPHITHEM BIIQMCHHH B MHHEPATAX, CTEKIaX H HOMHO-
CCACKTHBHBIMH 3MeKTpoiamu {byuumkos, Xomonoe, 1984; Mouceenko, Caxuo,
1932; u ap.]. B mocnemHue roosl ONPeNeieHHE TAIOTEHOB B MATMATHYECKHX
MOPOIAxX CTAI0 BOIMOKHEIM MO COCTABY OHOTHTOB, POTOBLIN OOMAHOK H ANATH-
TOB. 3TO MO3BONHNIQ MOAYYHTH OTPOMHBL MATEPHAN MO MATMATHYECKHM KOM-
MACKCAM PYAHLIX PAaHOHOB. BHIIBHTL ONMPENEICHHYH) JAKOHOMEPHOCTh PEIKHMA
bmouIcR B pyIHO-MArMaTHueckHx cucTemax PMC. Merompmeckas CTopoHa
rA30BOT0 AHAAH3A XpoMaTorpadHvMecKHM METOIOM HOCTATOMHO ODOCHOBAHA
[lethnkos, [Uxapyma, 1977; Mouceenro, Caxno, 1976; Monceenko. CaxHo,
1982]. Cratuctiuecknii MaTepHan no paswonpoduisHeiM PMC moseommn Bel-
ABHTD OCOOCHHOCTH (MEOHIHOIC PEHHMA KOHTHHEHTAJBHEIX H OKCAHHYECKHX
¢TpyKIyYp {Monceenko, Caxno, 1982; Caxuo, Mapremmos, 1990; u ap.).

Hanbonee BaiHbIM cpenn ofmero aHanm3a GIIOUAROTO PEKEMA ABLACTCA
XAPAKTEP MOBEIECHHA TAJIOTCHOB B MATMATHYSCKOM H pyanom nponeccax. Pome
TaJ10TE€HOB BO MHOTOM ONpPeISIICT METPOTCOXHMHYCCKHE MpodHIL H MEeTaIo-
TEHHYECKYIO CTICHHANH3ALHI0 MarMaTusMa. Onpeacnekue rajsoreHoB, H 0Co0eH-
HO (PTOpA ¥ XA0pa. B BHICOKOTEMNEPATYPHBIX MarMATHYECKAN H THAPOTEPMANb-
HBIX CHCTEMAX CTajI0 3KCIPECCHEIM O1aroJapd BOIMOMKHOCTH AHATH3A THX I3~
308 B THIPOKCINICOICP/KAIIHY MHHCPANAX, KOTOPBIC CEQHCTBCHHEI KAK MArMa-
THYECKMM, TAK H THAPOTCPMATIBHBIM MOpoJaM B odmeii ssomouuu PMC. Han-
Gonee MHAMKATOPHEIM MHHEPATOM, OTPSICTAIOIIHM POTb [ANOTCHOB IIPH KPH-
CTAANKRAUME W MMIPOTEPMANBHOR cTaIul 3somouun PMC, aemaercd GHOTHT,
MHHEPa1 MHPOKO PACHPOCTPAHCHHBIH KAK B BBHICOKOTEMIEPATYPHBIX MarMaTH-
YECKHX CHCTEMAX, TAK H HA YPOBHE HH3KOTCMICPATYPHBEIX IHIPOTCPMANHTOB.
T.€, MOABUIACE BO3MOKHOCTE ONMPEACICHHA PEiHMa (TOpa U XNopa B MHPOKHX
npeJeray TEMNSpaTyp B JaBnesns [Caxuo u ap., 1994; u 1p.].

Teopermieckoe 000CHOBAHUE HHTHEATOPHOH POJMM [ANOTCHOB HA OCHOBE
H3yucHnA OHOTHTOB Jar0 B paborax ik Mywoza [Munoz, 1984). A T'yHoB,
C. Jlvaunrron 1 x. Myuos (Cunow et al.. 1980] H Bnepsbie, Ha MpHMEPE MO-
THOAEHOBOTO MECTOPOKACHUA XeHacpcoH, mrat Komopazo, CIIA. ovH mombl-
TANHCh MOKA3ATh, YTO CYISCTBYET BIAMMOCBA3L MEKIY COACIPKAHHEM H COOT-
HOmICHHEM $TOPa M X10pa B DHOTHTAX M METALIONEHWIECKOM Crennanutauneli
I'DAHWTOH/IHEIX PACTIaBOE. BEila MOKa3aHa BO3MOMHOCTE HCmonb3opaHHi OH-
F-C1 mpu o&seMubIx peakumsix Bo (rronguoit dase B 6uornre H pacnnasax. Be-



256 . TTABA 6

JIHMHHA 3MELWEHHA TANCIEHOB B MHOPOKCHABHCH IPYINE IO 3aBHCHT OT Ta-
EHX BKHBIN (l)al\‘TOpOB, K4dK AKTHBHOCTE HOHOB TaJIOTCHOB HIH EICCOHHH]JOB&H-
ueix kHCI0T (HCL HF), 0T KAaTHOHOB OKTAAPHUCCKOH TO3HIMH, OT TEMICpaTyp
THAPOKCHI-TANIOr€HOBOTO 3aMELICHHS MPH NOCTKPHCTALIH3ALMOAHOM BBIILETA-
YHBAHNH WM 00OTAMEHWY npu y4acThu (umowsos. HeficTaue 3THN daxTopos B
Donbuicit CTCNICHH OMPEIEIIeT COCTAR CMON B JOPYAHBIX H NOCTPYIHBIX IPO-
LRCCAX, T.2. XAPAKTEPHIYET OKHCIHTETLHO-BOCCTAHOBHTCNBHBIE Yciaoua. Co-
CTAR CH1 M COOTHOLCHHE TATOTEHOR ~ BIAHMOCEA3AHHER mpoueccht. CooTHO-
wenne Mg u Fe, T.e. MHHANB CIHOA, OTPAKAIT ITH ycaoBHA. HempeMeHHBbIM
vehoegeM npu pacvete QyrutueHoctd H.O, H;, F uw Cl aomxso Geite noasne-
#He cB000IHOH (pa3bl B BUAC OKHCHOTO MHHEPANY — MATHETHTA B DABHOBECHH C
OHOTHTOM. HA TOM OCHOBAHMH, YTO MPH HCMOJL30BAHHH PEAKUHH OKHCICHHA-
BOCCTAHOBJICHHA AHHHTA (B ACCOIHANMH OMOTHT-KAIIHEBBIH MONEBOH IINAT H
MArHETHT):

KFe,+38iAl o(OH), = K(Fe;™+2 + Fe,+2)SiAlO» + Ha,

AHHHT MOXET COMepaTh He Goaee 10% okTaxapiieckoro Fe' [Hazen, Wones.
1972]. Oxucenne Fe™" conpopoxmaerca notepei Hy, a B ruapokcuibkoli rpyn-
nie npoucxomut nepexo OHRO™, 4ro otpakaerca eMUATOM COCTABA B NO3H-
IHH THAPOXCHITLHOH rpymmel. OHAKO. OKHCICHHE Fe™™ He MOXET 06BACHHTH
BeCh AeHUHT B THIPOKCHIBPHOH [PYING. ANBTEPHATHBHBIM ODBACHEHHEM MO-
#eT OBITh HE OKHUCICHHS, A OTPHUATENBHAS KOPPEIALMA MEXTY SHAYHMOCTBED
BCEX KATHOHOB OKTa3APHYECKOH H TETPAAPIICCKONH MOSHUHK H THIPOKCHILHON
rpynmsL, & sapuauus OH/Q pearupyeT K NOSUUMH 3THY KATHOHOB B BHag R +
H' = Si** [Forbes, 1972] . B cBasu ¢ 3THM, onierka cootnoweruit OH k dropy u
XIOpY B THAPOKCHRLHOM rpynne B Buae OH = F u OH = Cl ppuBiaer cnemmgu-
KY KPHCTAUIHALMH MPHPOIHBIX OHOTHTOB M MAPAMETPHI YCTORMHBOCTH MHHE-
paneHBIX accomuauyit. Ilpumepon moxer Obire YCTOMYHBOCTL OHOTHUTOB pas-
nuqHoit kemesucroctH (Mg/Fe coorHOWeHMH) npH ompenencHHOH (yTHTHE-
wocTH F. OH, Cl. Taxue cOOTHOMECHHA (BLTH MOTYHMEHBI MPH IKCIEPHMEHTANI-
HOM H3y4YeHHM OHOTHTOR # MONTBEPKICHEL IMITHPHYSCKH MO MPHPOIHEIM CITIO-
Jam [Munoz, 1984].

Mepecuer GroTaToB Ha MuHANE Xsid = [(3-Si/ALY1.75] [1-XMg] u Xann =
1-(XMg + Xsid) B TOMHOCTH COOTBETCTBYET PABHOBECHI) CHHTCTHUECKHX pac-
TEOPOB QNOrONHT-aHHKT-CHaepodumant o x. Mynosy [Munoz, 1984], uro
no3eonuno [k Bpivxomny v 1 Kpepapy [Brimhall. Crerar. 1987] ncrionszoBath
HX IPR AHATH3C HA MECTOPOMICHHAN Pa3IMMHOrO COCTAaBA B 3ABHCHMOCTH OT
COCTABA [PAHMTHBIN WIYTOHOB [CaxHo W ap., 1994; » ap.]. PaHOBeCH ¢ om-
peneneHHeM AHHHTOBOH M CHACPOHANHTOBOH COCTABMMIOIINX H NpPe1I0KEH-
HEIM 3MIHpHYECKHM YpaBaeHueM [Munoz, 1984] 1aror BO3MOKHOCTE HA OC-
HOBE AAHHBIX MO COCTARAM OHOTHTOB ompede.anTs GYTHTHRHOCTH qrTopa, Xio-
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pa, OH. H;O 1 H. #xX COOTHOICHH B MATMATHYCCKAX H THAPOTCPMATBHBIX
nopogax PMC pasmiyHOre MeTPOTCOXHMHMECKOre Npodmnd. 3TO PACKPRIBACT
BOJMOKHOCTH H3YYSHHA BOMIOUMH (JMIOPAHOTO PEXHMA TAJOTEHOB H JPYTHX
FA30B KaK B PYJHBIN, TAK H Oe3pyIHEIX MATMATHHECKHX CTPYKTYPax. Bonee Toro,
KOJHUECTBECHHAS OUCHKA ()YTHTHBHOCTH 3THX Fa30B. HA NPHMEPE H3BECTHBIX
npoMpiIeHHsx PMC, no3eonter BRUABAATL KPHTCPHM OLCHKH PyaHOR nep-
CNEKTHBHOCTH IPAHHTOHANBIX MIYTOHOB, TAKHE HCCTEAOBAHHA GBUTH TPOBEIC-
Hel HA padmreHerx PMC Jlamerero BocToka: 0I0BGHOCHEIX, J0NOTOHOCHEIX. MO-
MUOICHOCHEIN, METHONMOPGHPOBLIX U T.0. {Tabn. 61, 62, 64, 66, 68); [Caxno u
ap., 1994; Caxso, 1994].

Tatbnaua 61

OCHOBHEI® Ie0JTOrHMECKIHE H eTPe-recXHMHYeCKHe XAPARTEepHCTHE
M BakambLckoil pyIHO-MAFMATHYECR 0T CHCTEMBI

O1anel, haunu 1 aTan 2 »Tan 3 a1am
AcColHalHA, AHFeIHTO-GATRIRT- [panogHopuT-rpanaTHad | MoHuo-raddpo-
CEpHH AALHTOBAR H AAUMT-THNADHTORAA [PAHOIHOPHTOBAA
{rpaHOJHOPHTORAN)

Komnnekcel, MaccHBR! Jakewati Bamicanverni CHamnckuii

CrpykTypa IMporuGst Kynouma, xammepst EYTIGNA

8i0, 55-66 71-77 57-74

K/MNa 0,3-0.8 0,7-1.4 0,4-1,2

AlE+Na+Ca 2 1,5 1.5

Fe*'/Fe®* + Fe** HH3K0S HH3KoE HH3EOCE

TemmoupeTtabie MuEepaw] |Hypt PrtlimtBitMid {Hyp-+Px+lnctBitHbdGr |Hyp+Px+IimtGre
+Hb+Gr +BitHbxTu

AkneccopHble MuHepaiml |Muss+Cor+Sill+C Ort+Ap+ZrtFl Ort+Tu+Gr+Ap

MuzposnemenTH! BHICOKOE, 8n,Pb.Cu,Ag.Zn,B,V,Ni |B,Cr,Ag.Cu,SnPb
Cr.Ni,Cu,Sn.Pb

e sr 0,70635-0,7082 0,7084-0,708% 0,7065

logfO, -14,1-15,0 -14,0.17.5 -12,5-14.8

[TapameTpel razoBoro peskuMa

V(e 10%) g 4 10

C/H 08 12 0,7

CO/CO, 09 0.7 1,2-2,2

FiCl - 0.8-2,7 0,2-0,7

Pynuag creunannzauns, W, 8n - rpeiisenosnii; Kst — xiopropsrii v

dopManHoHHBGT THI Kst — ¢ GopoM H dTopomM
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TaGannma 62

CocTas O10TITOB, YOPMYIEHLIC IHAEHHA H NapaMeTphl H/TOITHOTC PEsHMA
MACMATHUECKHY KoMILIeKcoB Baxsamscxoit PMC

[ el fs]sefelr]els|w

cocTap GHOTHTOB

Sih 3521 | 3531 | 3510 | 36,40 | 35,11 | 3523 | 3662 | 34,62 | 3582 | 35,56
Til», 4,78 533 5,01 4,92 5,26 5,82 5,10 4,25 4,54 3,96
AlO; 1534 | 13,66 | 13.67 | 14,34 | 13,00 | 13,78 | 14,70 | 1341 | 1482 | 1526
Fe:Ososu | 2534 | 2449 [ 2633 [ 2324 | 0,00 | 000 | 000 | 0,00 | 2551 { 24,70
FeOQ 0.00 0,00 0,00 000 12504 | 21,87 | 1804 | 26,53 | 0.00 0,05
MnO 068 | 025 0,49 0,20 0,39 0,23 0,11 0,45 0,31 0,32
MgO 583 6.65 5,29 762 5,19 965 | 10,13 | 4,82 6,28 735
CaO 0,00 0.00 0,00 0,00 0,45 0,68 0,06 0.00 0,00 0,00
Na,O 0,11 0,46 0,40 0,49 024 0,27 0,46 0,25 0,25 0,11
k.0 9,71 9.24 932 3,40 8,50 7.20 7.46 835 945 9.81
F 0,86 1,72 1,32 1,51 0.60 0,48 0,35 (.69 1,07 | 0,57
Cl 0,19 0.23 0,20 0,26 0,00 0,00 0,00 0,20 0,20 (0,20
H.O" 0,00 | 9,00 0.00 0,00 2,68 4,41 4,39 3,94 0,00 0,00
PaOs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,17 0,00 0,00
CyMMa 08,05 | 97,34 | 97,13 | 98,38 | 99,15 | 100,06 | 99,71 | 99,75 | 98,25 | 97,84
hopMYALRBLIE THAYEHHS SHOTHTOB
S 2,822 | 2873 | 2,880 | 2,897 | 2,877 | 2.769 | 2.855 | 2,848 | 2,860 | 2,816
Al LI78 | 1127 | 1,120 ) L,103 | 1.123 % 1,231 | 1,145 | 1.152 | 1,140 | 1,184
AM 0,271 | 0,183 | 0,203 | 0.242 { 6,133 | 0,046 § 0,206 | 0,149 ) 0,255 | 0,240
Ti 0,288 | 0326 | 0,309 | 0,294 | 0,324 | 0,344 | 0,299 | 0,263 | 0,273 | 0,236
Al 1,449 | 1310 | 1,322 ] 1,345 | 1,256 | 1,0277] 1,351 | 1,300 ) 1,395 | 1,424
Fes(n 1,698 | 1667 | 1,807 | 1.5247 ] 0,165 { 0.026 | 0,134 | 0,141 | 1.704 | 1,636
FeO 006 | 6,00 | 000 | 000 | 1,716 { 1.438 | 1,176 | 1.825 | 6,00 § 0,00
Mn 0,046 | 0,017 | 0,035 | ¢,013 | 0,027 1 0,015 | 0,007 | 0,031 | 0,021 | 0,02]
Mg 0,696 | 0,806 § 0,647 | 0,504 [ 0,634 | 1,131 | 1,177 | 0,591 | 0,747 | 0,867
Ca 0,00 0,00 0,00 0,00 | 0,040 | 0,087 | 0,003 | 0,000 | 0,000 | 0,000
Na 0,018 | 0,073 | 0.064 | 0,076 | 0,038 | 0.04) | 0,070 | 0,040 | 0,039 | 0,017
K 0993 10,959 | 0976 | 0,954 | 0,889 § 0,722 | 0,742 | 0,876 | 0,%3 | 0,99]
OH 1,756 | 1,526 | 1,620 | 1.585 | 1.844 | 1.88% | 1.914 | 1,820 | 1,703 | 1,830
F 0,218 | 0,443 | 0,343 | 0,380 | 0,156 ) 0,119 | 0,086 | 0.180 | 0,270 | 0,143
Cl 0,026 | 0,032 } 0,028 | 0,035 | 0,000 | 0.000 |0,0000( 0,000 | 0,027 | 0,027
f 0.709 | 0,674 | 0,736 | 0.631 | 0.682 | 0,554 | 0,473 | 0,714 | 0,695 | 0,653
Al 0,217 3 0,197 | 0,159 | 0,201 | 0,189 | 0,192 | 0,202 | 0,194 | 0,208 | 0,211
napaMeTpel GrIFOHAHOT O PekIMA N0 COCTABY OHOTHTOB
Nen 0,232 [ 0,269 | 0,216 | 0,301 | 0211 [ 0,377 | 0,392 | 0,917 | 0,249 | 0,289
Ko 0.415 | 0,267 | 0318 | 0337 | 0209 | 0.057 | 0,250 | 0,239 | 0,382 | 0.341
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Mpozonwenues Tabn 612

1 2 3 4 5% 6 7* g* 9 1Q
ann 0,353 | 0,454 | 0,467 { 0,361 { 0,579 { 0,566 | 0,338 | 0,564 | 0,369 | 0.370
F % 0,86 | 172 ) 1,32 ) 151 J 060 | 048 | 0353 ) 0,69 | 107 | 0,57
Ci% 019 | 023 | 020 | 026 ] 000 | 0,00 | 0,00 | 000 | 0,20 | 0,20
{ogXsin 923 | 1,145 | 1.091 { 1,036 ( 0.000 { 0,000 | 0,006 | 0,000 | LOO | 0,724
logF/OH 0,507 | 0,537 1 0,677 | 0,620 | 1073 | -1,199 | -1,347 ] 1,005 | -0,800 | -1.107
logfiso'fue | 1,666 | 1,448 | 1,636 | 1,358 | 0,000 | 0.000 | G,000 | 0,000 | 1,603 | 1,557
logfu:o'fie | 3,648 | 3,352 | 3,423 { 3,456 | 3.857 | 4179 | 4302 | 3,747 | 3,568 | 3,928
logfir/fuc | -1.932 ) -1,805 | -1,787 | -2,097 | 0,000 ; 0,000 | 0,000 | 0,000 | -1.965 | -2,371
Infi: -0,768 { -1,054 [ 0,618 | -1,268 | -0,601 | -1,448 | -2,10¢ | -0,429 | -0.778 | -0,764
11 12 13 14 15 16 17 18 19 20*
COCTAR GHOTHTOB
810 35,21 3 34,15 | 34,70 } 35,18 | 3647 | 36,81 | 3580 | 3630 | 36,30 | 34,40
TO: 247 | 373 | 430 | 291 | 490 | 459 | 476 | 4,88 | 338 | 335
AlOs 1482 [ 1596 | 1288 | 1561 | 14,4 | 1489 ( 1505 | 1513 { 16,12 | 12,95
Fe2 05 00w 294 | 3241 ) 461 | 3,22 | 039 | 20,52 | 16,34 | 19,29 | 2231 | 5,50
FeQ 2823 | 000 | 2736 | 2463 | 20,66 | 0,00 | 0,06 | 000 [ 0,00 | 2531
MnQ 036 | 065 1 045 | 066 | 023 | 011 | 606 | 011 | 045 { 055
MgO 230 | 015 | 3,72 | 444 | 976 | 10,21 ; 13,75 | 11,32 | 9,40 | 4,65
CaO 0,00 | 000 | 000 | 023 | 00 | 000 [ 0,006 | 000 [ 0,00 | 011
Na,O 024 | 006 { 006 | 0,19 | @41 | 023 | 431 | 036 | 0,11 | 0,14
K0 T8 | 945 ) 703 | 779 | 883 | 963 932 | 944 ) 3,76 | 163
F 134 | L13 | 071 1,22 | 066 | 041 1,83 | 060 | 016 | 09
Ct 000 | 0039 000 | 000 | 000 | 052 | G118 | 012 | (.05 | 0,00
H, 0" L9 § 000 | 0449 ) 436 | 3,05 | 0,00 | 000 | 0,00 | 0,00 } 3,43
P20s G600 | 060 [ Q00 ) 0,00 ] 000 | 000 | 0,00 | 0,00 | 000 | 0,00
Cymuia 100,08 | 98,08 | 160,414100,44 ] 99,80 | 97,92 | 9740 { 97,55 | 98.04 | 100,01
dopMyABHEIE 2HAYEHHA GHOTHTOR
S 2,925 | 2,856 1 2,845 | 2,865 | 2,853 | 2854 | 2,744 ] 2,795 | 2,796 | 2.798
Al L075 | 1,142 | 1,155 | 1,135 | 1,147 | 1,146 | 1,256 | 1,205 | 1,204 [ 1,202
AlY 0,376 | 0,432 | 0,089 { 0,363 | 0,184 | 0,215 | 0,104 { 0,169 | 0,259 | 0,135
Ti 0,154 | 0,235 ) 0,265 | 0,178 | 0,288 | 0,268 | 0,274 ] 0.283 | 0,196 | 0,205
Al 14151 1,574 | 1,245 | 1,498 [ 1,331 { 1,361 | 1,360 | 1,373 | 1,463 | 1,337
Fe.0, 0,184 § 2268 | 0,284 | 0.167 | 0,023 { 1,331 § L047 | 1,242 | 1437 [ 0337
FeO) 1,961 | 0,000 | 1,876 } 1,677 ] 1,352 | 0,000 | 0,000 [ 0,000 ) 0,000 | 1,722
Mr 4,039 | 0,046 | 0,031 { 0,046 ¢ 0,015 | 0,007 | 0,039 | 0,007 { 0,029 | 0,038
Mg 0,285 | 0,019 ) 0454 1 0,539 | 1,138 { 1,180 | 1,571 | 1,299 { L079 [ 0,564
Ca 0,000 | 0,000 { 0.000 | 0,020 | 0,00 | 000 | 000 ; 0,006 | 0,000 [ 0,010
Na 0,039 | 0,010 | 0,025 { 0,030 { 0,062 | 0,035 | 0,046 [ 0,054 { 0,616 | 0,022
K ¢,825 | 1,009 | 0,735 | 0,809 | 0,881 | 0,953 | 0911 | 0,927 { 0959 | 0,792
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OkoHYaHKe Tabn., 62

[ 2 3 4 5t 6t | 1 3+ 9 10
oH 1648 | 1,646 | 1,816 | 1,686 | 1.837 | 1,831 | 1,533 | 1&g | 1,954 | 1.743
F 0,352 | 6,299 | 0.184 | 0314 | 0,163 | 0.101 | 0.444 | 0,196 | 0.039 | 0.255
ct 0.000 | 0.055 [ 0.000 | 0.000 | 0.000 | 0,068 { 0.023 | 0,016 | 0.007 | 0,000
f 0,807 | 0992 | 0.717 | 0.695 | 0538 | 0,530 | 0,400 | 6,489 | 0.571 | 0,657
Al 0,213 | 0.23¢4 | 0186 | 0.221 | 0199 | 0,202 | 0,203 | 0,205 { 6.216 | 0,198

napaMeTpsl QIHOHAHOTO PERiMA NG COCTaRY GHOTHTOR

Xt 0,005 | 0,006 | 0.151 | 0.180 | 0370 | 0,393 | 0,524 | 0433 | 0,360 | 0.188
X 0679 | 0,857 [ 0,151 | 0,504 | 0,228 | 0,260 § 0,099 | 0,191 | 0.331 | 0,219
Xom 0,226 | 0,137 | 0,608 | 0,266 1 0,393 | 0,346 | 0,377 | 0,376 | 0,309 | 0,503
F% 134 + L33 {071 | 122 {os6 | 041 | 1,83 | 060 | 016 | 0,99
Cl% 000 1039 | 000 [ 000 1000|0652 018|012 005 | 000
logXrer 0,000 [ 0,735 [ 0,000 | 0,000 | 0,000 | 0,172 | 1,286 | 0.960 | 0,746 | 0.000
logF/OH | -0.670 | -0.741 | -0.994 } -0.730 | -1.052 | -1,258 | 0,538 { -1,100 | -1,700 | -0.835
logfinoiier | 0.000 | 1742 | 0,000 | 0,000 | 0,000 | 0.955 | 1.097 | 1.508 | 2,036 { 0.000
logheofir | 3204 | 3037 | 3,705 | 3,375 | 3997 | 4212 | 3,671 | 4112 | 4600 | 3572
logfigfua | 0,000 | -1,390 | 0,000 | 0,000 | 0000 3,257 2,574 | 2,604 | 2,565 | 0000
Infie 03781 0396 | 0439 | 0937 | 21,535 §-1,547 | -2,619 F -1.790 | -1,139 | -0.744

TIpinsesasmee. Bapxantexuil Kosnaeke: 1 — rpaHuT-nopdHp; 2 — SKCTPYINEHBLE THIAPHTHL.
TepBrrckan dasa: 3 — pokposuste NkNapama [eplunckan daza; 4 — skeTpy2HEHEBIE JMGapuTsi, [ep-
GuBackan dasa, 5 - MHOAPHT. SKCTPYIHA AHMKCKOTO “MaccHBa”™. YpMRitckad daza; 6 — nauur. Apo-
KOTCKad hasa. 7 — aHIESHTO-TALMT, ApokoTckas (asa. 8 — rpannaT, OarocHHckui MaceHs, 9 — rpa-
HHT, YTanakckHil Maccas; 10 — rpannt, Cronravanckuii Macche, 11 — rpaunt, Bepxue-Ypmaiickui
Macens; 12 - 1 panut, Bepuue-Ypunitckuit maccus, 13 - rpanut-nopdup, Hpanckeil maccus; 14 = °
rpannT, Crouravancknii Maccns: 15 — mauut. sketpysua, xp. Jixaxw; 16 — rpanonuoput. Kypys-
I'iasnncruit MacoHs, cHNHHCKER KoMILIeke: 17 — anopuT, CunuHekit kommnere: 18 — rpanomyo-
PHT. CHIHHCKHE KOMILICKS; AMuKcknil Maccus, Rakckui Kommureke: 19 — rpanoawopuT, 20 — rpano-
SHOpUT. ¥ - Mo Aanneiv C.0 Makeumoba

Komwuecreennan oucHka dvrutierocrd fH.O. fH,, fOH. fHCI, fHF. a
TAKKE MAPAMETPOB P M | HA OCHOBE H3BECTHBIN METOOHMK IO COCTABY MHPOKCe-
HOB, TDAHATOB M ApYrux MuHepanos [Mapaxywee, 1973; Asuenko u ap., 1991:
H Ap.] MO3BOMOT BRIMOTHHTE IPA(HUCCKOE MOCTPOCHHE ITHX COOTHOLIEHHII.
YTO AAET HATIAZHOE NPEICTABACHHE O POJIH FTHX NAPAMETPOB B PARHO(ALHA T
HeIX H pazHompodmaeHery PMC {Aque . Brimhall, 1988: Caxyo w ap., 1994
Caxno, 1994: w 1p.J.

Hapagy ¢ onpeaencHueM ()YTHTHEHOCTH TANOICHOB, 4 TAKKE HY OCHOBC
aHaM3a OHOTHTOB MO BBHULEMNEPEYHCISHHBIM METOIHKAM, ompeacncHus ¢yru-
THBHOCTH BOAOPOIA. T.€, CTENCHH OKMCICHHOCTH-BOCCTAHOBICHHOCTH [PAHHTO-
WAHBIX cHCTeM [ApanoBay. 1989; u ap.]. ananxs coaepxanus razos (H, CO.
CO.. CH,. HyO, Ny} [Caxnro. 1997; Caxno, Makcumob, 1998 B MEHepanax pas-
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auyHbIX $auui DIyOHHHOCTH H TEMREpaTyp KPHCTANIH3ALWH NO3BOLACT CIE-
ATH CREAYIOIIHE GCHORHBIE BRIBOMLI,

YcranoBiaeHo, yto PMC u MarMaTieckie KOMINCKSH CYINECTBCHHO pas-
JIHYAKOTCA MEKTY COO0H HE TONMBKO NEPBHYHONH ICOXHMIMECKOH CICLHANHIALM-
¢if. HO U COCTAaBaM M COOTHOIHGHHEM FA30B H [ANOTEHOB, YTO JAeT OCHOBAHHE
Pa3leNnTh HX HA DAL THIOB, XAPAKTEPH3YIOIIHXCA ONpedeieH ol cnetudukoi
IPAHHTOHMACE H PYIOHOCHOCTHIO: (roporsnuelx (Sn, W, Be. Ag u op.) H xuropo-
THnHBIX (Cu, Mo, Au, Pb o ap.) H, COOTBETCTBEHHO, NETPOXHMUHMESCKHM COCTA-
BOM MATMATHHECKHN KOMISKCOB {cootHomenne K/Na, Ca/Al u T.1.), a Takxe
MHHEPATBHBIMH ACCOLHAUMAMH H HX COCTABAMM.

HauGornee apxmn npeactaBHIeneM nepsoro thna PMC ¢ ooeaxHol M-
HEPAnH3auMell 1BAMOTCA MHPOKO PASBHTHIC KAK B OKPAMHHO-KOHTHHCHTANBHBIX
M0ACAN, TAK H BHYTPHM KOHTHHEHTAMSHBIX 30HAX, OCoOeHHOCTH rayOHHHOTO
cTpocHud Takux PMC u cocraBa nopos pacCMAaTPHBANHCE BHILE (PHC. 65, 66,
tabn. 61). Tipumepom crpykryp moaoBHOTO Tuma asmorca Bamxamsckad, Ka-
panepopckad, OMCYKIAHCKAA U 1.

Magens onosotockod PMC
Nst-S/ fse-q

ry
+ + ;J_w/

kY
Y] \\ + _,.;‘:7’, Kst-Tur-@

11\ + 7
N A
BN~ sn,Fen8.1,0
LT —
- + -+ % 2-‘-]’,' - -
(-I- + + l"/ -
\-...._

G fomit
4 825 ¥+« il K2
[+°¢]g (Mstg]; [ A7) 4

Pue, 66. [Tetponoryeckan sonent oopoRocuol PMC,

1 — NHH2a aHOMANBHON (pazyIAOTHeHHON MAHTHH), 2 — (UIOHAcHINEAHad AHOMAIbLHAS
MAATHA; 3 ~ HHTPY3HH MOHLUOHHTOHAHOTO COCTaBa;, 4 — THH3AIPAHHTOHZHOIO £0CTaBa; 5 — rpaHHT-
Hble NNy ToHB B cYOBYRAHUYECKAS HATPYSHE: & — Tpy0dathle H cyOBYIKAHRUSCKHE TeNa ¢ KACCHTe-
PHT-TY pMAMH-KBAPHEBEIM PYIONPOABACHHEM H APYTHX THIOB, 7 — PYAHLIE OpPMalikK: KACCHTEPAT-
CHNkKATHAA, KACCHTEPRT-KBAPISEAA H Ap

[TpeactasuTeneM CTPYKIYP BTOpore tima aensoTcs Hanpneropexaa, Ce-
JTHTKAHCKAN, MyHHEAHO-TOHYMCKAA, MATMATHYECKHE KOMILICKCHI CTPYKTYP Ko-
ABIMCKOrO GATOHTOROTO MOACA C 30M0TOPYAHOH Muxepamusauueii (Cubepauk-
CKHH K ap.). IT0 TAK HASHIBAEMBIH XanLkogmnbHbi THT PMC.
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OcoBeHHOCTH COCTABA MarMaTHYECKHX KOMIUIEKCOB PaccMATPHBAIHCEH
MHOTHAMHE MCCIEJOBATCIUIME M OHM INHDPOKO DPEACTABICHBE IYOIHKAHMAMH
{Bynranumeckne.. , 1984. Mouceenko. Caxno, 1982; Makcumos, 1982: Tuxo-
OKCaHcKad..., 1991; u np.]. AHanu3upyd BCE 3TH OAHHBIE, CIEOVET MOTUESPK-
HYTh, 4TO I GTOPOTHIHEIX (OMOBOHOCHBIY, BONL(PAMOHOCHBIX H AP.) NApak-
TePHB! TEMHOLBCTHERIC MUHEPANBHBIE ACCOUMALMH C BBICOKOH JKEICIHCTOCTHIO.
YCTOHMUBOCTE MUHEPANIOB ¢ BHICOKOH JKEICIHCTOCTRIO TIO MEpe 3BOIOLKY Mar-
MATH3MA ABLICTCA OTJHHMHTCABHOH ocobeHHOCTRIY onooHocHelx PMC Gan-
HANBCKOTO THOA. TakAd 0COOCHHOCTD, HPESKOS BCRro, QOBACHACTCA BHICOKOH
BOCCTAHOBICHHOCTBEO rA30BOH (Ja3BI OT PAHHHX A0 MO3AHHX HTaNOB KPUCTANIH-
3ALHH MATMATHYECKHX KoMrekcos PMC. YeroiuuBeiit mOTOR BOCCTAHOBACH-
HEIX FA30B NPH HAMMYMY BLICOKHMX KOHUEHTPALME ONOB3 (Sn*z) B ABVXBRJICHT-
HOH {)opMe HE NOIBOILANT PACCEHBATHCA B (OPME AKUECCOPHA OT PAHHHX 30
no3aHux §as MarMaTH3Ma BIAOTh A0 HHBepCcHU QmoMAHCH (a3el B NpeApY THYO
cragmo, uro odecnevnsand GopMHPOBaHHE GONbLEOOBEMHBIX MECTOPOMKICHHH
(Bepxre-Ypuiiickoe u ap. B BamKansCKol By AKAHRYSCKOIT 30He) (Taba, 61, 62).

Huoit xapakrep marMaTu3Ma oTMedaetca B Omcvivanckoif w Kasanepos-
ckoil 0noBoHOCHBIX PMC, B rucnbeix Marmarax — 3gy3usEbx promrax, cyh-
BYJIKAHHYECKHX TPAHHTAX JKENCIUCTOCTh GHOTHTA CHHKASTCA, MOABIICTCA JKe-
JIE3HCTAsA POTOBad OOMAHKA H MACHETHT, YTO B LEAOM OHPEASICT BBICOKVED
CTENEHb OKHCICHHOCTH (MOHIOB B MarMaTHMECKOH CHCTEME, 3aTeM B HOCIe-
ayromek $ase cHOBA BO3PACTACT BOCCTAHOBISHHOCTE (MITFOMAA M KPHCTAMIHIY-
HOTCA OMOTHTHI C BHICOKOH JKEJIE3HCTOCTEI) B NAPAIEHEINCE C HIBMEHHTOM. JTH
KOMIUIGKCE MOTYT OBITh OTHECEHBI K, MIBMCHHT-MATHETHTOBOH CEPHM (KABATE-
poecknit THn PMC). K 310l rpynne OTHOCATCA PaHHTOHIHBIE MACCHBEI OM-
cyruanckolt PMC — Maax, Hescxnit. Jlepo-Omcyxsiancrnit # zp. buotuth 310-
ro THOA TPAHATOHAOE OTMHYAIOTCA 3HAMHISIBHBIMH KONCOAHHAMH TO HEMSIH-
CTOCTH (0T 74 10 99 %) M ruMe03eMHCTOCTH (0T 17 10 28%). 210 ke oTHOCHTCA
H K COACPHHAHHIY (JTopa H XJI0pa, COOTHOIISHUA KOTOPLIX KoneOmarcs or (ha3bl K
(ase (Taba. 63-66).

Tabnupa 63

OCHOBHBIE MeOIOTHYECKHE H l'lE’]'pO-I‘eOXlIMH‘IECKHE IAPAKTEPHCTH
H OMeyresanckodi PMC (Kokexas 30Ha)

Srane!, daunn Paunnit CpemHuit Mosnuaik
3ddyzupro-nupo- | Fpdyzupno-nupo- | ddynrac-nrrpy- 13¢dyraeuo-gak-
EARCTHAI2CKMHE, KACTHYIRCKHH, IHBHLIE KoaLle
JAHKOBO-3KCTPY-  |3RCTPYIHBHO-cYO-
IUBHLIH RYMRANUSeckHR
ACCOUHAUHA, Jnnapir-bazans- [ARIE3HT-JalidTo- |TdnapHT-rpaHdt- | emoutio-6azane-
CEPHH Topan * (runepba- |Baf {MOHLOAHOPH- |HaA TOBAA
2HTOBAA) ** TOBAN) Hasxamckaa Hefuntopste
fa3ankThi C KCEHO-
JTHT&MH J'leleOJ'[H-
TOR EE 23
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Okonyaupe raba

63

Franel, Hanuu Pannui Cpeannit Tloamunit |
Komnexken, AckonbaHHCKHE | Tapatymexnii
MACCHBE]
Crpykrypa “Fretpyrad poro- | Tloxposes, skcTpy- |TToKpoBR. Kameae- | Tpempuuns 180,
BOOGMaHKORKIX  |3uM, pribTOBRI  (pBI 2KCTpY3HBHO- | TpYORM BAONE
NEPHAOTHTOR nporub HHTpY3UBHBIE N0~ |paziioMOB
BIOJIb PatoMOB HATHA, KYROJIA
SiGsy 1. 69-76 (3. mTpa- [52-65 68-77 43
FAHeREH) aMna-
paT), 120 MIH NET
2, 39-41
KNa L1726 0.3-0% 0.9-2.2 4,74
2.0,34-0,71 rpanaTy: 8244 MM [Men-naneoreH 7
JieT
Al'K+Na+Ca
Fe'/Fa® + Fe**
Temuouperneie  |1. Bign.oo-Cresae  {Cpx-Hyp-HbtB 1. Bi g7 2Hb-Ort Ol Cpx
MHHEpaNL! 2. Hb-Ol-CpxBi (AHDApATHSY,
2. Biss g tHbtAlm
(HeRallBTRY),
3 B]".s,go-oﬂiTl.l
(neAKOrpaHHTEL)
ARugecopHele 1. Kat-Zr-Ont-Gr- | Ap-Ze-lim-TidMt- 1. Zr-Kst-Tim-Mt-  [Sp, Zr, Ag, Sn
MRHEDA D! Mttlim Kst-Tu-Mo-F1xOrt | Mou
2. Ap-Ilm 2. Ap, Zr, Kst-Ort-
Al Winceht, FL,
Tu, Ag. C, Sn, Pb
3. On-~Zr, FL, Tim,
Mt
Mekposnesicemss {> Ba, 8, F, Cl > Mo, B, F, W, Zn, > 8a, Mo, W, Pb,
Sn, Zr, Ni, Ba, 81, |Zr, ¥,Ca, F.B<
Ba. 8r
82 0,70398 — nenap-
TH
logiQ.

YlapameTpul razoBoro pexima

4;'

V(en® 109
C/H
COICO,
FiCl

1.=2
2.>0,3

=2

Pyauan cricuma-
HH3RIHA, popMa-
DUOHBLIR THR

Qnono-cepebpiHan QopmaLiisg, onoso {cepebpo)-nopduporas, cepelpo-cympHIHLL
KaccHTepuT-cHIRKATHO-CYTLGHIHAR

[Ipievenasnte, * — no ganwei A A, Crpopody (1989Y, ** — no M. Pyb (1970% *** - mo
P.B. ¥uut6acsa (1986) u gasuei JL.T. Owmmonosoii.
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TaGonuua 64

CocTap SIOTHTOE, POPMY/ILHEIE THAMEHHA H NaPAMeTPR] NAIHOTO PeXMMa
MArMaTIteckKHx mopon Omeyiancioit PMC

|t {2 s [ elsfel]els
Cocrae GHOTHTOB
SiO, 3518 | 3667 | 3612 | 3620 | 36,12 | 3545 | 3468 | 36,59 [ 35351
TiO: 1,56 3.08 2.50 2,41 1,38 247 1,48 1,25 3,02
AlO; 13,27 | 1137 | 14,84 | 1520 § 1841 § 13,22 | 16,12 | 16,14 | 13,74
Fe204 o0 30,24 | 3035 | 29.73 | 3263 | 2890 | 32,09 | 3050 | 30,74 | 30,16
FeO 0,00 0,00 0,00 .00 0,00 0,00 0,00 0,00 0,60
MnO 0,56 0,49 1,43 0,53 0,57 0.41 0,61 0.64 0,31
MgO 3,7n 4,05 3,04 1,33 0,57 2,64 0,58 0,57 4,49
Ca(r 0,02 4,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00
Na;0 0.19 0,00 0,14 0.00 0,20 4,00 0,16 0,00 0.20
K:0 9,34 1033 | 9,32 10,51 9,27 10,06 | 9,62 10,15 | 9,53
F 1,93 1,80 1,80 1,33 237 1,44 313 2,57 2722
Cl 0,56 0,57 055 0,66 0,50 0,52 0,41 0.41 0.62
H,O (4,00 .00 0,00 0,00 0,00 0,00 (1,00 0,00 0,00
P05 .00 0,00 0,00 0,00 0,00 0.00 .00 0,00 0.00
CyMma 98,57 | 98,76 | 9847 | 101,42 | 98384 | 9839 | 9762 | 99,06 | 99,80
DopMyIbHBIE 3HAYSHEA GHOTHTOB

Si 2,504 | 3,048 | 2,966 | 2,959 | 2997 | 2,945 | 2,960 | 3062 | 2,885
A 109 | 0952 | 1,034 | 1,041 | 1003 | 1046 | 1,040 | 0938 | 1,115
Al 0195 | 0,162 | 0.402 | 0,423 | 0,798 | 0,252 | 0.582 | 0634 | 0201
Ti 0221 | 0,193 | 0,154 | 0,148 { 0,08 | 6,155 { 0,095 | 0,079 | 0,185
Al 1201 | L114 ) 1436 | 1,464 | 1,801 | 1,298 [ 1622 | 1,592 | 13)6
Fs 2,087 [ 2,110 | 2,042 | 2,230 | 2,006 | 2,236 | 2,206 | 2,151 | 2,049
Mn 0,039 | 0,034 | 0030 | 0,037 | 0,040 | 0029 | 0,044 | 0,045 | 0,021
Mg 0458 | 0,502 | 0372 ) (4,162 | 0,070 | 0,328 | 0,074 ) Q.071 | 0544
Ca 6,002 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
Na 0.030 ; 0,000 t 0,022 | 0,000 { 0032 | 0,000 | 0,026 ; 0000 | 0,032
K 0984 | 1,101 [ 0976 | 1,09 | 0,981 | 1,069 | 1.047 | 1,084 | 0,988
OH L418 | 1447 | 1456 | 1,405 | 1163 | 1,547 | 1096 | 1,262 | 1,344
F 0,504 | 0473 [ 0467 | 0,504 | 0766 | 0,379 | (843 | 0,680 | 0570
Cl 0,078 | 0,080 | 0077 | 0,091 | 0,070 | 0,073 | 0,059 | 0,058 | Q085
f 0820 | 0,808 | 0846 | 0,932 | 0,966 | 0,872 | 0968 | 0,968 | 0,79¢
Al 0,192 | 0164 [ 0211 | 0215 | 0262 | 0,190 | 0,236 | 0,232 | 0,194

TapameTtpr hmoRIHOrO pexima Ro cocTapy SHOTHTOR

Xl 0.153 | 0,167 | 0.124 | 0,054 | 0,023 | 0.109 | 0025 | 0,024 | 0,18]
Xa 035¢ | 0,269 | 0.703 | 0,799 | 0977 | 0448 | 0,975 | 0,976 | 0328
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[Iporormenne Tabn. 64

1 2 3 4 5 é 7 E 9
Kam 0,518 | 0,563 | 0,173 | 0,147 [ 0,000 | 0443 | 0,000 | 0,000 [ 0,490
Fi 1.93 1,080 1,80 1.95 292 1,44 3,13 2,37 2,22
Cl% 0,56 0,57 0,55 0,66 0,50 0,52 0,41 0.41 0,62
logXric O8I0 | 0.772 | 0.783 | 6,743 | 1039 | 0,715 | L1556 | 1,069 | 0826
logeion 0,449 | -0486 | 0.454 | 0,445 | 0,181 | 0,611 | -0,113 | 0,269 | ~0,373

logfo/fucy | 1,249 | 1218 | 1,321 | 1,368 | 1,459 | 1,399 | 1,505 | 1,576 | L138
logfimo/tie | 3.123 | 3.189 | 3034 | 2908 | 2.443 | 3281 | 2469 | 2,592 | 3078
logfipifue | -1,874 | -1.978 | ~1,733 | 1,539 | -0,984 | -1,812 | -0,964 |-1,0174| -1,945
Infis 0,332 | 1.850 | -0.371 | 2,000 | 0,765 | 2,148 | -0,524 | 1,693 | 0496

10 11 12 13 14 15 16 17 18

Coctap GHOTHIOR

SiO; 36,61 | 3546 1 3862 | 36,46 | 3595 | 3439 | 36,53 § 3660 | 37,74
TiO, 312 | 331 1 337 | 365 | L1l 123 | 440 | 455 | 230
ALO; 1250 | 1504 | 1267 | 1788 | 1967 } 1919 | 1496 | 1185 | 12,60
FerQyoom | 29,48 | 30,08 | 2641 | 21,80 | 2880 | 2835 | 23.46 | 23,70 | 25,80
FeO 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 | 000
MnO 039 | 032 | 047 | 028 | 059 | 05 | 022 | 029 | 015
MgO 482 | 293 | 517 | 746 | 069 | 061 | 809 | 848 | 696
Ca0 000 §{ 000 | 000 | 000 | 000 | 000 I 000 | 000 | 000
Na,O 000 F 013 | 0,10 § 000 | 000 | 024 | 051 | 062 | 000
K:0 1028 | 917 | 949 | 1045 [ 1034 | 934 | 932 | 927 | 1030
F 236 | 1,71 228 | 069 | 114 | 274 | 2358 | 317 | 279
| 055 | 0,72 | 045 | 013 | 05 | 0358 | 035 | 034 | 0,58
H.0 000 | 000 | 600 | 000 | 000 | 000 | 000 | 000 1 000
20 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | ©0.00
Cymma 100,12 | 98,87 | 9903 | 9889 | 98,25 | 9753 | 100,42 | 9887 | 9992
DOpMYNEHELE 3HAYECHHA GHOTHTOR
Si 2,984 | 2,904 | 3,033 [ 2,838 | 2,940 | 2,909 | 2,863 | 2955 | 3,058
A 1,016 | 1,096 | 0,867 | 1,162 | 1,060 | 1,001 | 1.138 | 1,045 | 0942
A 0,186 | 0,356 | 6,345 | 1,478 | 0837 | 0,812 | 0.244 | 0083 | 0261
Ti 0,191 | 0,204 | 0206 | 0214 | 0678 | 0,078 | 0,250 | 0,276 | 0,140
Al 1,269 | 1452 | 1212 | 1,640 | 1.896 | 1902 | 1382 | 1,128 | 1,203
Fe 2010 | 2,060 | 1,792 | 1425 | 1970 | 1,994 | 1,537 | 1600 | 1748
Mn 0027 | 6,022 | 0.032 | 0,185 | 0,041 | 0040 | 0,015 | 0,020 | 0,010
Mg 0,586 ¢ 0358 | 0,625 | 0,865 | 0,084 | 0076 | 0945 | 1,020 | 0,840
Ca 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 { 0,000 | 0,000 | 0.000
Na 0,000 { 0026 | 0,016 | 0,000 | 0000 | 0,055 | 0,077 | 0,097 | 0.000
K 1,060 [ 0958 | 0982 | 1,038 { 1,079 | 1.002 | 0932 | 0955 | 1.065

OH LL316 | 1,437 | 1,353 | 1,813 | 1,627 | L188 | 1314 | 1,144 | 1205
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Mpoaonxenuwe Tabuon. 64

10 11 12 13 14 15 16 17 8
F 0,608 | 0,443 | 0,585 | 0,170 [ 0,295 | 0,729 | 0,635 | 0,810 | 0715
Cl 0.076 1 0,100 | 0062 | 0,017 | 9078 | 0,083 | 0,046 | 0,047 | 0,080
f 0774 | 0,852 } 0.741 | 0,622 | 0959 | 0963 | 0,619 | 0,611 | 0675
al 0177 | 0,214 | 0179 | 0.242 | 0,275 | 0,276 | 0,205 | 0,168 | 0,176
[TapaMeTphl GIIOHAHOTO PeskHMA N0 COCTARY GHOTHTOB
Xen 0,195 | 0,119 { 0208 | 0.288 | 0,028 | 0,025 | G315 | 0340 | 0,280
Ne 0,299 | 0,626 | 0545 | 0,679 | 0,972 | 0975 | 0334 | 0,209 | 0373
Lo 0,506 | 0,255 | 0,247 | 0,033 | 0,000 | 0000 | 0352 | 0.351 [ 0345
F % 2,36 1,71 2,28 0,69 1,14 2,74 2,58 3,17 2,79
Cl% 0,55 0,72 045 0,13 0,56 0.58 0,35 0.34 0,58
logXeic 0003 | 0,646 | 0975 | 1,000 | 0,578 | 0944 | 1,143 | 1,236 | 0952
logrion -0,335 | -0,517 | 0,364 | -1,028 | -0,742 | 0,212 | -0,313 | .150 | -0,227

loghno/fie | 1145 | 1217 | 1221 | 1755 | 1,549 | 1391 | 1,132 | 1.014 | 0,921
loghino/fir | 3.063 | 3,089 | 3,052 | 3,774 | 2993 | 2471 | 3164 | 3,078 | 0,030
loghirifuer | —1.917 | 1,872 | -1,831 | ~2.019 | —1.444 | -1,080 | -2,033 | -2.064 | -2,109
Infip 1,470 | -0.364 | -0,999 | 0.682 | 1,909 | -0,730 | -1.640 | -1,635 | 0,812

19 20 21 22 23 24 25 26 27

CocTapsl GHOTHTOR

Si0n 37,74 | 3640 | 3508 | 3723 | 37,83 | 36.58 | 36,88 | 35.62 | 3649
TiO: 235 [ 196 | 194 | 2,16 | 203 | 339 | 362 { 261 | 238
AlLO; 1471 | 1377 | 1677 | 1089 | 12,85 | 1444 | 1294 | 13,03 | 1336
Fe:Opesm | 2405 | 2823 | 2898 1 2393 | 2630 | 2551 | 2745 | 3201 | 3078
FeO 0,00 } 0,00 | 000 [ 000 | 000 | 000 | 000 | 000 | 0,00
MnQ 015 [ 019 } 021 | 014 | 016 | 0105 | 104 | 022 | 033
MgO 777 | 509 | 420 | 814 | 720 | 597 | 563 | 226 | 293
Ca0 000 | 600 | ooo | 000 | 000 § 000 | 000 [ 000 | 000
Na,0 015 | ¢o0 | 018 | 022 | o0e | 013 | 000 | 015 | 000
K0 938 | 1009 | 960 | 1022 | 1057 | 919 | 1017 | 974 | 10,39
F 280 | 274 | 187 ) 353 | 262 | 149 | Liz | 136 | 211
cl 057 | 065 | 060 § 064 | 060 | 033 | 034 | 008 | 069
H:0 000 | 000 | 000 | 000 | 000 § o000 | 000 [ 000 | 000
P:0; 000 | 000 | 000 [ 000 | 000 [ 000 | om0 | o000 | 000

Cymma 99,67 | 99,02 | 99.53 | 98,10 | 100,25 | 9808 | 99.19 | 9708 99,46J
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Okouyande Tabn. 64

—

19 20 21 22 23 24 25 26 27
DOpMYIbHEE THANEHHA GHOTHTOB
St 2979 | 2981 | 2,828 | 3,061 | 3.026 | 2,934 p 2,964 | 2,954 | 3026
Al 1.021 | 1,018 | 1172 | 0,539 | 0974 | 1,066 | 1,035 | 1,006 | 0.974
ar 03418 | 0311 | 0417 | 0214 | 0,238 | 0,299 | 0,191 | 0,286 | 0,332
Ti 0,140 | 0,121 | 0,117 § 0,134 | 0,122 | 0,204 | 0,219 | 0,165 § 0,148
Al 1A6% | 1,329 | 1,589 | 1152 ) 1,212 | 1365 | 1,226 | 1.2%1 | 1,306
Fe 1,588 ) 1,934 | 1,948 | Led46 ) 1,760 | 1711 | 1845 | 2,251 | 2,133
Mn 0,000 ) 0013 | 0014 [ 0,010 ) 0011 | 00671 | 0071 | 0.016 | 0023
Mg 0914 1 0621 | 0,503 | 0997 ) 0869 | 0,714 | 0,674 | 0,283 § 0,362
Ca 0000 ¢ 0,000 | 0,000 | 0,000 ) 0000 | 0600 | 0000 | 0.000 | 0000
Na 0,023 | 9,000 | 0,028 | 0,035 } 0,000 | 0.020 1 0000 | 0.024 | 0000
K 0,945 | 1,054 1 0985 | 1,072 | 10790 | 0940 | 1043 | L1045 | 1099
oH 1,225 | 1,200 | 1443 | 0993 | 1256 | 1577 1 1669 | L627 | 1350
F 0693 | 0,710 | 0475 | 0218 | 0,663 | 0378 § 0,285 | 0,362 § 0,353
Cl 0,076 | 0,090 | 0082 { 0089 | 0,081 | 0045 | 0046 | Q012 | 0,097
f 0635 | 0,737 | 0795 | 0623 | 0669 | 0706 | 0,732 | Q0,880 t 0853
Al 0,200 | 0,194 | 0231 | 0,168 | G176 | 203 | 0,183 | 0,189 | 0,191
TMapameTphl fuizoHAHOTO pekHMa 0 COCTaBY BHOTHTOR

Ken 0,305 | 0,207 | 0,068 | 0,238 | 6,332 | 0,290 | 0,225 | 0.0%4 | 0,121
Ko 0483 | 0452 | 0693 | 0455 | 0,285 | 0,337 | 0,29 | (0,517 | 0,583
Xarn 0,212 ] 6,301 | 0.140 | 0307 | 0,382 | 0,373 | 0,480 | 0,389 | 0,297
F% 2,80 2,74 1,87 149 3,53 2,62 1,12 1,36 211
Cl % 0,57 0,63 0,60 0,33 0,64 0,60 0,34 0,08 0,69
logXeer 0964 | 0857 | 0,763 [ 0924 | 1,013 | 0913 [ 0792 | 1480 [ 0,756
1oge ou —0.244 | 0,228 | -0.483 | 0,620 | -0.034 | -0,277 | -0,76% | -0653 | 0,388
logfipaffue { 0,903 | 1,009 | 1206 | 1369 | 0,690 | 0915 | 1,410 | 2.234 | 1,195
loghno'fe | 3,051 | 2,926 | 3093 | 3360 | 2,915 [ 3,100 | 3,528 | 3221 | 2970
loglig/fhey [ -2.148 | -1,916 | -1.887 | -1,991 | -2,225 | -2,185 | 2,118 | -0.987 | -0.776
Infy, -1.628 | 1,130 [ -0,579 | 0,893 | -1,687 [ 0,946 | 1,590 | 0,268 | 1,711

piresasmie. Maccrs Mang; 1-6 ~ kpymHOZcpHHCTRE NOPHHPOBBIE TPAHHTLY, 7, § — Menko-
WPHKCTLIe AfUIMTOBWAEEIE TpaunTyl, Hepcxul maccun: 9, 10 - menkolepAMeTbIe ATLIKTOBMINbIE
TpaneTL); 1] ~ KPYIIHOICPHHCTEIA FpaHuT, 24-27 — KpYOHOCPHHCTRIE ROPDHPOBHIHEIS [PANHTLL
Jewo-OMoykuanckuit MaccHe: 12, 13 — aelikokpaTobble MOpGHPOBKIAREIZ KPYIHOZEPHUCTEIE [PAHH-
Tor; 14, 15 — menkozepHHCTLIC MTelikokpaToBLIe IpaHHTEL (HeB4AHTEI) KYNONEROIO NOARATHY, 16, 17 -
Hafxapckue HrHERMOpUTE (Nepepant Kanporosckuit); 18-23 — poronoo0maHkokbie MEPHAOTHTEL
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THABA G

Tadauua 65

QOCHOBHBIE MEXIOCHMECKIE H ETPO-TE0XIMMYMECKHE XAPARTEPICTHE
1 KaBanepoBoroil PYRIO-MATMATHUECKOI CIICTeMbl

Iranel, haunn

L atan

2 aran

3 atan

ACCOUMALHH, ¢epHH

MoHLo-radopo-rpaHo-
THOPHT-3IAMEUTHTO-
gaA TaTHOHHCKAA ce-
pHa

1. bozanbT-aHne3nT-1a-
LIHTOBAA ¥ TIIOBCKAR
CepHA

2. Janni-pronut-nehi-
xorpaTtosas [Ipasop-
CEAf cepas

AHTEINT-AAUHT-PHO-
naToBad Ky THRCKAn
CepHA

KoMImekctl, MaccHBBI

Crpyxtypa

8i0, 55-65 1. 50-64, 56-72

2. 73-78
K/MNa 1.2-19 1. 0,6-0.8; > 1520

2.1,2-19
Al/K+Na+Ca > 21,5
Fe®*/Fe®* + Fe™* BH3KOS HH3KOS HH3KOS—cpenHes
TeMuoueeTHble MEREPa- |BizHb+Hyp+PxtOl |1 Pxt HbtIlm Mt |Bit Hb+ Mt +Iim
Tkt 2.BitlmEMt
AxueccopHble MBHSpAML] $Him+Ap+ZrEMitKst  [Kst+Muss+Ze+Ap+Sp Ap+ZIiCuﬂ'\zﬂi[|m.
MHxposeMenTEl >8n
Qe gr 0,7049-6,7052 1. 0,7053-0,7058 0,7039-0,7039

2. 0,7059-0,7078
logfO, -12,0-13,5 -12,0-16.0 -

[TapaMeTphl rasoporo pexnMa

V(en’ 10 {0-15 15-20 17-20
C/H 1,2-1,5 2-3 4009
CO/ICO, 0.9-1.2 1,2-2,0 0,6-3,5
F/Cl 4,5-1.0 1.0,25-0,9;

21,447

Pynanas encinammsaumna,
dopMalHOHHEI THI

W. Sn - rpefizeHonnii

Sn — TypMANKAOBLIA B
AIOPHTOBEIH
Kst — cunukarabii

Sn — onoRAHKO-CYIL-
GHARBIA K Ipefizeno-
BBIH
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TaGnuua 66

CocTar GHOTIHTOB, GOPMYTEHBIE THAYEHITA H IAPAMETPLE GTICHTHOrO PesKHMA
MATMATHMECKIY KoemDaekcos Kasaneponckoil PMC

o] 2 [ s [+ s e | 7 1 s

Coctas GHORTHTOR
S0, 16.33 38,26 3497 | 3545 3497 3743 36,10 35,55
TiO: 464 416 5,02 5,44 5.54 146 4,50 4.96
AlOy 16,70 14,45 16,74 1536 1565 13,34 14,45 15.93
F2105 oo 16,62 15,54 1776 18,56 1938 2314 16,24 16,94
FeO 0,00 0,00 0.00 0,00 0,00 0,00 0,00 0,00
MnQ 0,04 0,08 0.15 0,21 0,17 0,94 0,15 0,08
MgO 11,39 13,34 10.91 10,59 9,92 6,92 13,01 12,57
Ca0 0,00 000 0,00 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0.00 0,00 0.00 0,00 0,00 0.00 0.00
K0 9.90 14,90 9,58 984 9.7¢ 9.30 8.79 9.54
F 0.24 1.43 0,54 0,73 1.06 1.94 1,71 2,07
al 0,28 0.34 0,16 0,26 0.07 0.13 0,21 6,16
H0 0,60 0,00 0,00 ¢.00 0,00 0,00 0,00 0,00
Py0s 0,60 0,00 0,00 0,00 0.00 0,00 0,00 0,00
CyMMa 96,01 98,52 96.13 96,49 | 96,60 | 9330 96,46 97,80
PoprynsHble 2HAYEHHA GHOTHTOB
Si 2,813 293 2728 1.784 2,757 2930 | 2313 2,734
AlM 1187 1,069 1272 1.216 1.243 1,070 1,187 1,266
v 0279} 0236 | 0268 | 0206 | 0211 | 0450 | 0140 | 0178
Ti 0,270 0,240 0,295 0,321 0,328 0,146 0287 | 0,287
Al 1,466 1,303 1,540 1422 1,454 1.520 1,327 1,444
Fe LO76 0,996 1,159 1,219 1,278 1.527 1.058 1,089
Mn 0,003 0,005 0,010 0,014 o.on 0,063 0,003 0,005
Mg 1372 1,523 1.269 1,240 1.171 0,814 L511 1441
Ca 0,000 0,000 0.000 0.000 | 0.000 0,000 0.000 0,000
Na (.000 0,000 0.000 0,000 0,000 0.000 0,000 | 0,000
K 0,978 1065 0,983 058 | 0,985 0,936 0,973 0,936
OH 1.904 1,603 1.846 1,784 1.726 1.498 1,551 1,476
F 0.059 0,351 0.133 0.181 0,264 | 0,484 0,421 0,503
ci 0,037 | 0.044 0,021 1,035 0,609 0.017 00 | 09021
f 0.440 0395 0477 | 0,496 0.522 0.652 0.412 0,431
Al 0218 (.193 0,230 0.213 0,218 | 0,224 0,198 0.215
TlapaMeTps! GMORIHOTC pesMa No cocTaBy OHOTHTOR
Xenl 0,437 0,508 0,423 0,413 0,350 0,271 0504 | 0430
Xsa 0302 0,232 0309 | 0,241 0,257 0.654 0.139 0,185
Xam 0,246 | 0.260 0,268 | 0345 0,353 0.074 0,358 | 0,335
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MMpomon:xenue 1aln. 66

1 2 3 4 5 6 7 3
Fo% 0,24 145 | 0354 | o7 1,06 1,94 1,71 2.07
Cl % 028 | 034 | o016 | 02 | o7 | o013 021 0.16
logNerc 0203 | 0902 | 0802 | o714 | 1467 | 1444 | 1177 | 1379
logr.om ~1509 | -0.660 |-1.142 |-0994 |-0815 |-0491 {-0566 |-0468

logfioo/fuc: 1.113 0.866 1.412 1.154 1.813 1.695 1,053 1,204
logfiea/fur 4.524 3.746 4.118 3974 3,767 3223 3,668 3.5M
loghiwfum | -3.411 | -2.880 |-2706 |-2,780 {-1953 |-1.,528 |-2.613 |-2,330

Infyz -2.249 | 2621 |-2,059 |-1.897 |-1797 0.554 |-2,534 | -2,612
| o T w | o | 2w | o | s
Coctap GHOTHTOB
Si0 36,91 40,75 35,86 36,28 34,15 35,14 35,68
TiO: 377 4,49 3,80 3,95 3,90 4,13 4,64
Al 1573 12.42 12,20 15.18 14.69 16,15 14.80
FerO3 osu 17.12 12.55 2977 2,04 28,79 18,32 27.86
FeO 0,00 0,00 0,00 12,86 0,00 0,00 0,00
MnQ 0,05 0,07 0,40 032 0,23 0.33 0,19
Mg 13,20 16,11 2,53 14,90 421 10,05 6,03
Ca0 0,00 0.00 0.00 1.37 0,00 0,00 0,00
NayO 0,00 0,00 0,00 0.55 0,00 0,60 0,00
K20 9,61 9.77 9,12 707 92,41 9.57 10,k1
F 1.13 2,34 1,33 0.36 3,28 1.45 2,43
d 036 0,31 0.33 0.00 0.33 0,16 0,20
H,O 0,00 0,00 0,00 4,01 0,00 0,00 0,00
P20 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Cymma 97.88 98.82 95,59 98.89 99,59 95,50 101,94
GopmynbALE 2HaueHHS GHOTHTOB
Si 2,799 3,056 3.057 2,763 2,785 2,190 2,804
av 1,201 0,944 0.943 1,237 1,215 1.210 1,196
AM 0,205 1,54 0.283 0.126 0,197 0,302 o175
Ti 0,215 0,253 0,244 0.226 0,239 0,247 0,274
Al 1.406 1,298 1,226 1.363 1,412 1,511 1,371
Fe 1,086 0,787 2,123 0,117 1,963 1,217 1,831
Mn (0,003 0,004 0,029 0,021 0016 0,22 0,013
Mg 1.492 1.801 0,321 1691 0.585 1,213 0,706
Ca 0,000 0.000 0.000 0112 0,000 0,000 0,000
Na 0,000 0,000 0041 0,041 0,000 0,600 0,000
K 1,930 0,935 0.992 0,687 0,979 (1,969 1,014
OH 1,683 1.406 1.594 1,913 1,108 1614 1,364

F 0,271 0,555 0.359 0,087 0,846 0,364 0,604
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OKouvaHpe Tabn. 66

b 10 11 12 13 14 15
Cl 0,046 0,039 0.048 0,000 0,046 0.022 0,027
f 0.421 0,304 0.868 0,312 0,771 0,301 0,722
al 0,208 .163 0,182 4,202 0,209 0.223 0.204
[MapameTpn diORAHOTO PEEHMA IO COCTaBY DHOTHTOB
et 497 0,600 0.107 0,564 0,195 0,404 0,233
Ko 0,206 0,123 0,504 0116 0,317 0,359 0.267
Ko G.297 6,277 0,389 0,327 (0,488 (1,237 0,498
Fo 1,132 234 1,33 0,36 3.78 145 2,43
Cl% 0,36 031 0,33 4,00 0,33 0.16 0,20
log¥pa 0,770 1,153 0.876 0,000 1,265 1,219 1,350
logrion ~0,793 -0,404 -0,648 | -1,0342 ~0,117 -0,647 -0,355

logfuao/ e 0,387 0,682 1,601 0,000 1,289 1,369 1,535
logfizo/fir 3,873 3615 3,233 4,516 2,840 3591 3,134
togfie/taa -2,986 -2,933 -1,631 |* 0,000 -1,551 -2222 -1,599
Infiz -2,363 ~1671 -0.036 -3,281 -1,048 2,093 0,857

Tpsvtervanme. Karaneporckan PMC. Bepezoperad HHTpy:aa (1-6): 1-3 — MenaHokpaToBbIe
MOHLIOT PAHOTHOPHTRY, & — neiikokpaTopbiil MoHUorpannt. Hororopernit xommuexe (7-10) 7-8 -
rpatossoprtel, Hogoropokas aaTpysng, 9 - rpasossoput, S6acunas utpyans, 10 - rpaHonnopur,
YrioBeKad HHTPY3RA; 11 — nafika annHTa, WYMHHHCKHA KOMILIeXS; 12 — Tyip aauHTa. ap3amazoB-
ckHif koMnneke; Boronoaeckhit xoMmneke (13-15) 13 - arapMOpHTeL, 14 ~ FPAHHT-TOPPHD, HH-
Tpyaua, 15 — nakixa nunaputa.

Kak orMeuaioce BhIUE, ANA ONOBOHQCHBIX CTPYKTYD XADAKTEPHLI MPOAB-
ACHUA PA3HOFAYOMHHOTO M pazHO(ALMANLHOrO MArMaTH3Ma HHIPY3HI — MOH-
HOHHMTOHIHOTO H ACHKOKPaTOBOTO KOPOBOTO (pHC. 66). 410 H OOYCTARIMBACT
NpH YCTOHYHBOM BOCCTAHOBICHHOM (WIFOHIHOM IOTOKE BRICOKYHO PYAHYIO MPO-
JYKTMBHOCTL CHCTeMEL (Baxmanm).

K xatexoduaeusivt PMC orhochHTea Gonbillan TPYNNa CTPYKTYP B BYJIKA-
HEYeCcknX noacax Bocroka Asuu. Dto mpexae Bcero, 3OOTOHOCHEIS. NMOMMME-
TATHYECKHE, MONHOICH-MCTHOTOPGUPOBLIE H apyTHe (puc. 67). B rayecrme
npuMepa TpLBOIATCA JaHdAble no Hanbheropekod u Torym-MyHnukanckoit PMC
H 1p. (tabm. 68). THnOMOPGHBIME MHHEPATAMH JUTS HHX ABJLAFOTCH ACCOLMALIMH
CPeTHOKEIS3HCTLIX DHOTHTOB, POTOBLIX ODMAHOK, AHPOKCEHOB W MATHETHTOB.
D10 THNHMHG MATHETHTOBAA Cepui. HauGonee MHOPMATUBHBIM MUHEDAIOM.
TIO3BOMSEOILIMM JABATE OUCHKY (JVTHTHBHOCTH KHCIOPOAA H IPYTHX IA30B ABILACT-
e GHOTHT, BHOTHTH N0 JKEMEIMCTOCTH OTHHMATCA GONBIKHMH KONCOAHUAMY
{07 30 30 65%). Hambonee MATHEIHANBHBIMH AB/troTCA GHOTHTHI H3 JHOPUTOB H
MOHONHOpUTOR. B rpauTOMIAX U FPAHMTAX C POCTOM KPEMHCKHCHOTHOCTH
pacrer xeme3HcTocTh Nopoa. Ho aake B eHKOKPATOBLIX TPAHHTAX OHA HE Mpe-
Bengaer 70-75% (npu OTCYTCTBYMM POroBoil o0MaHKH B MAPATrCHE3NCE C MATHE-
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Puc. 67 Mogens zomoTopyanoft (MHoronpodmaLHoi) MarMaTHYeckol cHeTews (MoHceeH-
ko, Diipusn, 1996}

1 - BynKaHHTEI RHCTOrC cocTaBa (a) H cpeqnero (6), 2 — HHTPYSHH [PAHHTOMIOB PAHHHE
HATPOBBIE (a) H MO3THE-KanHerbie {6). 3 — pyassie GopMALHH 3000TAA (a), pedkoMeTanstpia (6),
30M0TO-peaKOMeTAIBHAA FHGPHAHAR (B). 2000TO-cepeOpatHan

tHToM) [IpH CpaBHEHMH COCTABOE OMOTHTOB ¢ GHOTHTAMM ONOBOHOCHBIX PMC
OOHAPYKHMBAETCA WX BBICOKAA H CPETHAA MATHE3HMANBHOCTB, KONCOAHHA B CO-
OepyKaHHUK rajoreHoB H cooTHoWwenHH F/Cl

TaGanuna 67

CocTa SHOTHTOB, GOpPA).ThHEIE JHAUEHHA H NAP2METPS] IOMIHOTO PelHMa
MarMaTIreckan konmaexcos JansHeropexoit PMC

| ¢ [ 2 [ s [ & ] s} 6 [ 7

CocTak SHOTHTOB

SI0; 34,33 35,81 34,78 36 64 37,82 36,34 38,44
TiO- 3,90 139 415 423 5,35 422 3,17
ALO; 13 54 12,66 12,45 12,76 12,74 13,92 14,58
Fe:0s o 26.35 25,10 6,75 2502 15,59 25,79 1465
FeO 000 000 0,00 0 00 0,00 0,00 0,00
MnQ 0.22 0,28 0,20 0.47 0,07 0,40 0,22
MgO 7.82 739 6,48 774 1263 711 14,81
Ca0 0,00 0.00 0,00 0,00 0,00 0,00 0,00
Nax0 0.00 0,00 0,00 0,00 0,00 0,00 0,00
K20 3,82 9,77 943 9,16 9,87 §,78 9,53
F 0,33 0,95 0,40 0,64 233 1,22 0,47
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Mpozonxenne Taduo. 67

1 P4 3 4 5 6 7
Ct .25 3,33 0,46 032 0.27 0,28 0,28
H.O 0,00 .00 0,00 0,00 0.00 3,00 0,00
P.0s 0.00 0,00 0,00 0,00 0,00 0.00 0,00
Cymma 95,56 96.28 65,04 96,98 96,64 987,76 96,15
Dopuyneable 3HaYSHAL DHOTATOR

Si 2,75% 2,905 2872 2924 2,983 2,872 2,908
AlY 1,241 1,095 1,128 1.076 1,017 1,128 1,092
AV 0,042 0,116 0.084 0,124 0,168 0,169 0,209
Ti 0,236 0,268 0,238 0.254 0,317 0,251 0,180
Al 1,283 1,211 1.212 1,200 1.185 1,297 1,300
Fe 1,771 1,703 1,847 1.670 1.025 1,703 0,927
Mn 0,615 0,019 0,014 0032 0,650 0,027 0,014
Mg 0,937 0,894 0,797 0,921 1,485 9,814 1,670
Ca 0,00 0,00 0,00 0,00 0.00 0,60 0,00

Na 0,00 0,00 0,00 0,00 0,00 0,00 0,00

K 6,904 0,970 0,993 0,933 0.993 0.885 0,920
OH 1,882 1,711 1,840 1.795 1,378 1,658 1,852
F (,0845 0,244 0,104 0,162 0,586 0,305 0,112
Cl 0,034 0,045 0,056 0,043 0,036 0,038 0,036
f 0,654 0,656 0,698 0,645 (3,408 0,667 0,337
Al 0,190 0,180 3,180 0,179 0,177 (.193 0,191

Tapamepst PMOHIEOTO peAMa N0 COCTRBY DHOTHTOB

Xen 0312 0,298 0,266 0,307 0,495 0.283 0,557
Ned 0,058 0,163 0.123 0,172 0,169 0,242 0,185
Nem 0,630 0,539 0.611 0,521 0,336 4,475 0,258
F% 033 0,93 0.40 0.64 235 1,22 047

Cl% 0,25 033 0,40 0,32 0,27 0.28 (28

logXpi 0,393 0,734 0,269 0,576 1,212 0,905 0,493
logF/OH 1350 | 0846 | 0125 | 1045 | -037m | 0735 ) 1218
logtiafum 1.424 1,289 1,288 1,312 0,912 1,378 0.923
loghino/fig 4,259 3,717 4,091 3,923 3,457 3,572 4.368
loghe/fun | -2.835 | 2,427 | -2803 | 2611 | -2.545 | 2,194 | -3447
Iinfu; 1.525 1,270 1,715 4,726 -2,851 1,110 -0,711

3 9 10 11 12 13 14
Cocrag GHOTHTOB

SiO: 35,24 36,61 38,08 35,04 37.05 37,37 37.47
Ti0y, 576 5,09 4,14 4,12 4,30 4,43 4,29

ALO; 13.45 13,72 11,41 12,06 12.62 13,47 13.79
FerOs otu 19,75 17,71 19,15 13,85 16,06 2.87 2,14
FeO 0,00 0,00 0,00 0,00 0,00 15,85 13,77
MO 0,24 0,14 0,11 0,08 Q.09 0,18 0,26
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OrouvwaHme Tabn 67
8 9 10 1l i2 13 14
MgO 10,45 11,70 13 66 19,54 13,72 12,79 15 48
CaO 0060 0,00 0,00 (.00 0.00 0,34 cn,
Na.0 0,00 0.00 0,00 0,00 0.00 0,23 0.45
K20 9.20 2,46 2,51 9.76 9,26 8,73 8,82
F 0.66 0,33 1,75 1,66 0,88 0,36 0,60
Cl 0.24 021 0,40 032 0,38 0,00 0.00
HyO 0,00 0.00 0,00 0,00 0,00 2,90 2,89
PO 0,00 0,00 0,00 0,00 0,00 0,28 0,23
Cymma 94,99 95,62 98,21 94,43 9496 99 80 100,19
DoPMYNBLHBIE 3RAUCHUA GHOTHTOR
S 2812 2,880 2926 3,019 2,854 2,868 2,809
AlY 1,188 1,120 1033 0,981 1.106 1,132 1,191
AM 0,078 0,152 0000 0,137 0,056 0,087 0,028
T 0,346 (4,301 0,239 0,244 0,53 0,256 0,242
Al 1,265 1,272 1,033 1,118 1,162 1,219 1,219
Fe:0s 1,318 1,167 1.230 (0,911 1.088 0,166 0,121
FeO 0,000 0,000 0,000 0,000 (3,000 1.017 1,863
Mn 0,016 0,090 0,007 0,045 (4,006 0,012 0,017
Mg 1,243 1,372 i.564 1,704 1,597 1,463 1,730
Ca 0,000 0,000 0,000 0,000 0,000 0,028 0,000
Na 0,000 0,000 0,000 0,000 0,000 0,034 0,065
K (,937 0,953 1,932 0,979 0,923 0,855 0.844
OH 1,801 1,885 1,523 1,544 1,732 1,913 1,858
F 0,167 0,087 0425 0413 0217 0,087 0,142
Cl 0,032 0,028 0,052 0,043 0,050 0,000 0,000
f 0,515 (0,439 0,440 (0,348 0,403 0,384 0,318
Al 0,191 0,190 0,156 0,166 0,172 0,181 0,181
MapaveTpst QUIHOHAHOTO PeAHMAa O COCTARY GHOTHTOB
N 0,414 0,457 0,521 0,568 0,532
Xod 4,091 0,165 0,000 0,118 0,052
KXo (3,494 0,378 0,479 0314 0,415
F % 0,66 0,35 1,75 166 0,88
Cl% 0,24 0,21 0,40 0,32 0,38
logXruy 0,718 0,492 0,912 0,986 0,636
logFiOH -1,033 -1,336 0,354 -0,573 -0,901
logfyso/fact 1,235 1,229 0,744 0,747 0,794
logfhzoffir 4,047 4,381 3,706 3,750 4,050
logfiur/ T -2.812 =3.151 -2,962 ~3.003 -3,260
Infyy 0,397 0,054 -1,911 0,975 0,206 J

Mpivenarmie. Jansneropekdil kovimutexe, Janugeropekuit Gaok, Janeueropokuii Maccas T
1-4 — TpaHHTHI, FPAHOIHOPHTH, 3 — [paHodap, 27 oM, 6 - rpauT, IlaptHianckuil maccHs Kpac-
HopeyeHeknd ok 7-9 — rpansTel, Maccus kn JKentoro, 10-12 - rpanmmy, k1 Manmwna, 13-14 -
TPaBOIACPHTEL, MaccHB JosmoTol  Axanmeiz GHoTHTOB Ne 1-12 - no MaTepHamam A A CTpHKROBOH.
Ne 13-14 - no gauneini B A Mubaiinosa * - Fe:(O,
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Tabauua 638

Coctan 61iioTiron, GopMynLHLIe 3HAMEHHA H NapaMeTPL] GuooHIHOTe Pexaiva
MarmaTirsecsax nopon Toxymcroif n Mymwoancroil PMC Cemmrrrcancioii soHnl

v d2 [ j el s s 7 [ s |2

Cocrag BHOTHTOR

80, 36,02 3547 3I783| 36,87 37370 3630| 3772 372221 36,51
T, 5,41 4,00 3,33 4.02 419 371 3,59 4,04 3.92
AlOy 1344 } L1BR | 1560 ) 13,73 | 1360 | 13,78 13,34 11,65 | 1527
Fe:0s c6m 20,03 ) 17,79 | 18,09 ) 18,55 | 1890 | 17,83 | 1172 19,56 | 27.56
MnO 6,28 0,73 0,29 0.26 0,30 0,56 0,52 0,59 472
MgO 10,35 858 | 1207 | 1166 | 11,355 [ 11,90 | 12,61 9,05 5,75
Cad 0,04 .00 0,00 0,60 (.00 0,00 (.00 000 a0
Na;O 0.19 015 0,11 0,13 a,11 0,11 0,08 0,15 0,10
R0 9,57 7.81 9.30 296 9,89 975 1 10,30 10,95 963
F 0,50 1,23 0,61 0,76 0,66 0.98 0,70 0,00 1.11
Cl 0,09 0,18 0,20 0,16 0,13 Q.12 0,10 0.00 0,27
Cymma 9088 | 8796 | 9843 [ 96,12 | 96,70 | 9526 { 97,18 93,21 | 100,85
POpMYSLHEIE SHAYSHHA GROTHTOR
5 2,854 3,070 2,864) 2,894 2912| 2,831) 2908 30891 2.850
at 1146 U 0930 ) 136 ) 1106 | 1088 | gl 1092 | o511 [ 1150
Al 0,109 0.82 1 0,236} 0,164 | 0,161 | 0164 | 0166 0,229 1 0,254
T 0322 | 0266 | 0,218 | 1,237 1 0246 | 0220 { 0,208 0252 | 0,230
Al 1,255 | L212 | 1,392 | 1,270 | 1249 | 1282 ) 1238 1,140 | 1405
Fe 1,327 | L2828 { L1450 1,218 | t.232 | 1179 ] L.143 1,358 | 1,799
Mn 0,019 | 0,057 ) 0,019 ] 0017 | 0.020 | 0,037 | 0,034 0,041 | 0,042
Mg 1,222 | LI07 | 1,362 | 1364 { 1341 | 1400 | 1449 Lii9 | (649
Ca 0000 | 0,000 | G.O0G | 0000 ) 0.000 | 0,000 0,000 0,000 | 0.001
Na 0029 | 0025 1 0006 | 0023 ] 0,017 | 0017 | 0012 0024 | 0015
K 0967 | 0862 [ 0,947 0997 | 0,983 | 0982 ) LDI3 1,160 | 0,959
OH 1,863 | 1637 ( 1,828 ¢ 1,790 | 1820 | 1,739 | 1,816 2,000 | 1690
F 0125 | 0,337 | 0146 | 0,18% 3 0063 | 0245 t 0,171 0,600 | 0,274
Cl 0,012 | 0026 | 0026 | 0021 % 0017 | 0016 [ 0013 0,000 | 0.036
F 0,521 | 0538 [ G457 | 0,452 | 0479 | 0.457 ) 0,441 0,543 | 0,729
Al 0189 | 0182 ) G206 | 0188 | 0,183 | 0,190 [ (186 0,170 | 0,209
IapaMeTpet daronIiore pesxaMa No coctasy bruoTyToR
Xemi 0407 0369 0454 04551 0447 0467 0483 0373 0.223
Xod 0,129 03551 0,279 0179] 0,178 0175] 0,171 0,287 0,354
Ko 0464 02760 00,2670 0367 0,375] 0,359] (346 0340 0.383
Feop 0,50 1.23 0,61 0,76 0,66 0,98 0,70 0,00 111
Clyg 0,09 G.18 0,20 g,16 213 0.2 0,10 0,00 0.27
togXme 1,018 1,131 3,749 0954 0982 1,185) 1,11% 06001 0,831
logF/OH -1,173| -0686) 1,008 -0954| ~L048| 0,851y -1,026 0,000 -0,790
logfuotfuer | 1,689 1,371) 12557 1,377 1451 1419) 1457 0,006 1,523
logfizo fir 4471) 3,592 4,11] 4016| 4079 3904| 4098 0000 3,527
loghe/fact | -2,482| —2,222| -2,859( -2,678) 2,628 —2.4851 2,601 0,000 2,002
Infyz -1,4651 -1948} —2057] -1,765| -1714| -1.916( -1,908y -1098| -0,58¢

Nipiveumme. Mynykanckan cipyxtypa: 1- GHOTHT-PoToBOOIMAKKOBLI MOHIOTPAROILNO-
PHT, Gyprairckhi KoMIeke, 2 — MeliKOKpaTORLIA ANNUTORKMAHLIA MPARAT, MyHHRaHCKRA Macche,
Tonymekas cTpykTypa: 3-7 — GROTRT-poroecobMatxosble rpanoaHopurT-mopdmpsl, Tonymckul
MaccHp; 8 ~ GHOTHT-poropoOMaHKoBkif nopdHpoBHARLIA TpannT, § — GuoTaT-porosocdMankosbii
feifkorpaToRLIH MPaHHT-NOpdKp.
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JpyrHe TeMHEOIBETHBIE MHHMEPATBL — KIHHO- H OPTOMHPOKCEHBI. POTOBLIE
O0MAHKH B IPYIUC MATHETHTOROH COPHE TAKKE ABIAITCA GONEE MATHE3HAE-
HRIMH, 4€M ITO CBOHCTBEHHO 114 (GTOPOQUALHBIX THIOS ONOBOHOCHBIN NOPOX
PMC. ConocraeneHHEe ABYX CEpMH — HIBMEHHTOBO H MAaTHCTHTOBOI BbLIBIACT
HE TOJIBKO ONPEIEICHHBIC PAVIHMAL B COCTABAX MUHEPAIOB, HX 7Ke1E3HCTOCTH-
MAFHE3HAJBHOCTH, HO [IABHOE — B COCTABAN (WIHHIHOH (Da3bl CTENEHH COOT-
HOWIEHHIT OKHCICHHBIX B BOCCTAHOBJICHHBIN I'230B. COOTHOLEHHSX FANOTEHOB H
B KOHEYHOM HTOr¢ — METPONXHMHMECKOM THNE MATMATHUECKHX (a3 H PyJHOM
npodwmre pyaublx dopMauuii, ¢ HEMY CBA3aHHBIN. Hanbonee ueTkO 310 mpen-
CTABMEHO HA IPAGHKAX, MOCTPOCHHBIX HA OCHOBC ONPEAENCHHA (HYTHTHBHOCTH
ITHX Ta30B. C HCTIOIB3OBAHAEM AHATH3OB H METOAME, OMHCAHHBIX BBHILIE.

Pe:iM ranoreHos

YCTAHOBJICHO, YTO OOHHM H3 OCHOBHBIX (JAKTOPOB, BIIMCLIIMX HA TETPO- H
PYJOTEHETHYESCKHE TIPOLECCHL, ABMAKTCA OKHCIHTERLHO-BOCCTAHOBHTEIBHEIE
YCIIOBHA MPH MarMOrcHEpPaHH M OTIOMKSHHH METAIOB B 00NACTAX PAdPy3KH
rgapoTepM. B KavecTRe MHOMKATOPA KHCROTHOCTH-MIEMOMHOCTH M OKHCIIHTEb-
HO-BOCCTAHOBICHHOCTH MHHEPATBLHEIX (b3 ¥ ¢per MOkeT ObiTh OGHOTHT — MHHE-
pan, HMERIHH WHPOKHA IHANA30H YCNOBHH KPHCTANAM3ALHH H OTYETAHBYIO
3ABHCHMOCTE OT TEPMOIHHAMHYECKUX nAapaMeTpos T, P ¥ XHMHUECKHX KGHUEH-
TpaitHil KOMICHEHTOE Cpemsl. OIHUM K} MApaMETPOB CTENCHH OKHC/ICHHOCTH-
BOCCTAHOBJICHHOCTH ABMETCA (QYTHTHBHOCTE KHCIOpoAa. PacueTHBle mapamer-
PBI JIETYYECTH KHCIOPOOA MOMVT OBITH OMPEJEAEHEl HA OCHOBE KOMIBIOTCPHOH
nporpammsl "Cenexrop-C* [Kapuos 1 ap., 1998], aubo Ha ocHOBE paBHOBECHA
MHHEPANBHEIX accounauuit mo Yorecy u I0rectepy {Wones, Engster, 1965]. Ho
NOCNEAHUIT METOR HMEET Gonbliue norpewnocTd. KOMNBIOTCPHBIH BAPHAHT BO
MHOTOM Oonee onpedeneH, HO HMEeT pAn yenoeHOCTeH. Onpeaenchue Gyrurus-
HOCTH KHCJIOPOJA IO AKTHBHOCTH AHHMTA B IPAHUTOMIAX HO METORMKe [Apano-
Bid, 1983; Apueniko, Baxyit, 1991 u mp.] maeT HaM BOSMOAKHOCTH TOAYYHTH
JKCMPECCHO OOMACTH KPHCTAILM3aLMH KHCIBIX MATMATHYCCKHX KOMIUICKCOB B
asomolkH PMC Ha pasnuvHBIX ee CTAaguax, a TAKoKE B 3Tan MHAPOTEPMAJIBHOTO
PYIOOTAGKCHHA H B PASHOMPOQUIBHEIX PyIHBIX CHCTEMAN: OTOBOHOCHBIX, 30-
NOTOHOCHBIX H T.11. (puC. 66, 67), Tax, ANg ONOBOHOCHBIX CTPYKTYD HA BCEM JTa-
ne 2BOMOLMH MArMATHIMA (QoHIHb pesaM 0ATKANKCKOTO THITA, AN KOTO-
POro CBOMCTBEHHO (DOPMHPORaHKE GONBIEOOLEMHOTG MECTOPOKIECHHA, OTIH-
YAJICA YCTOHUHBBIM BOCCTAKOBHTEIBHEM PEAMMOM. [IPH 3TOM. H HA 3Tame paH-
HEro MArMaTHAMA (JAKCKHH KOMMICKC) OH HMET 4eTKO BHIPAKCHHYIO TCHIOCH-
IH0 BHICOKOH BOCCTAHOBACHHOCTH IPH BBICOKOTEMIEPATYPHOM DEEKMME HA
ypoBHe OydepHoro paBHOBeCHA MW (repdunckas H YPMEHCKAd pazel bamxans-
ckoit PMC). To sepe 3BOTIOLIH CHCTEMDI, B (pa3e cpeaHero 3rana (tabn. 61, 62)
BEICOKOTEMMECPATYPHEIX 3Py 3HBHO-IKCTPYIHBHBIX (Paumii HAOIMONAETCA pe3Koe
koncOaHue CTeNEHH OKUCACHHOCTH, T.C. XApAKTepeH nepexon daunli 3 HabME-
HHTOEO!H B MEPCNOMHYH) HIBMCHHT-MATHETHTORYHO CEpHIO. PymoHocHeie ¢ha3bl
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PMC - nefixoKpaToBbie FPAHHTH Kak HHIKOTEMTEpaTypmeie {>630-670°C) n
Haubonee HIOMIOHACHILESHHBIC, TEM HE MCHEE OT/IMYANTCA CTENEHBID BOCCTA-
HOBJEHHOCTH [A30B, HO B OTJIIMUHE OT BBICOKOTCMICPATYPHEIX KCTPYIHBHBIX
OGpasoBaHUy ITH [PAHUTOHIE HMET HECKOMbKO NOBLINCHHY QYTHTHBHOCTD
KHCA0pOaa u fonee HHAKYHY PYTHTHBHOCTE BOAOPOJa. (JOHAKO BOCCTAHOBICH-
HOCTh CPABHATENBHO BBICOKA (l0g0; = —16,5-17.1), none aKTHBHOCTH AHHHTA B
mpegenax 0.3-0.4.

DYrUTUBHOCTS BOZOPOTA AMA ONOBOHQCHRIX HHTPY3HI PEIK0 MOBBINEHA B
CPABHEUMH C OPVTHMH GOPMALMONHBIME THIIAMH CTPYKTYP (HATIPHMED, CHANH-
CKuit Kommieke Bagmanmsckol 30HB, HosOropckuil — Kasameposcxofi PMC u
r.1) [Caxyo 1 ap., 1994]). FriM 0OBACHAETCA BEICOKAA FKENESHCTOCTE GHOTHTOB
H JPyTHX MHHepasios. TIOBHILICHHES MATHE3HAIBHOCTH CHOTHTOB B MOHIIOHHTO-
HTHBIX KOMIUIEKCAX ~ CHAHHCKOM, HOBOIOPCKOM H AD. HOST NPH CHIDKCHHH (y-
ruTHEHOCTH Hy M mopenueHHY GyTHTHBHOCTH O,, AKTHBHOCTL aHHHTOBOI CO-
craBsmoledi HaxoauTes Ha w3omaHEH 0,01 (pic. 68, tabn. 65, 66).

5 an-t',‘\ o
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Pue, 68, A — QYrUTHBHOCTE BOZOPOSA N0 AKTHRHOCTY aHHKTOROH cocTarUtomel B GHoTRTAX
PMC (Ha npumepe pazuorpodAbHBIX PYAHBIK paHoHor). ITYHXTHDEHBIE JHHHY — JIMHHH PABHKIN
oTHoweHH QyrUTHEHOCTH BONOPOAA H KRCIWX moponax ¢ Maparekezdcom Bi+KITII+{(+1lm) npu
onpegeneynoll TeMrepaType (Auenko. 1991; Caxuo, 1994; i ap.). B — cootnomenus Ig x F/xCl 1
durorenuTopod cocTasamowed (XMg) B SHOTHTAX KHCHBIX MarMaTHYccKHx nopol PMC {onosonoc-
HbIX, MonuneHOCHRX H Ap.) HA NPEMEpE pymoHocHMX paifonos Jlamnero Boctoka # 3amanmelx
wratos CUIA, IIyHKTHPHEIE THHAK — IHHAR PABHOBSCHEIX COOTHOIMEHHHT dTopa H xnopa B raapo-
KCHITLHOMN rpymme SHoTHTOR (pacyetst Mo Munoz, 1984)

DOTOPHCTOCTL H XIOPHCTOCTD (UIOHIA, KAK OTPAKEHHE CTENCHH OKHCTEH-
HOCTH NPH 3BOJIOLEM CHCTEMBI, MOXKeT OBITE PACCMOTPERA Ha MPHMEPS ONOBO-
HocHX PMC Janesero Bocroxa (bamxameckoi, Omcykuanckoli, Kasanepos-
CKoif u ap.). B kaxmoif H3 HHX, HECMOTPA HA CXOKECTD, T.€. BBICOKYIO BOCCTa-
HOBIEHHOCTH (NEOUAOB, IBOMOLKA Hmeer croi Tpera. Hna Bamxamsckoit — or
HAYANbHBIX a3 K JaKDOMKTEIBHBIM OHA OCTACTCH HA OJKOM YPOBHE., JTO BECh-
M3 BLRHBIL QAKTOP, T.K. OFIOBY (Sn'?) OFpaHM4EHB VCIOBHA PACCEHBAHMA H Tie-
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Puc. 69. Jrarpamma cooTromeRHi F/OH 1 ¢noro-
MHTOBOH ¢OCTAaBMAOMICH B OHOTHTAX KHCIMX MATMATHYe-
ckhx nopoa PMC Manemere Boctoka (0n10BOROCHBIK. MO-
THOOEHOCHBIX, MelHO-NOPPHPOBLIX B Ip ) M 3anaassx
wratos CUIA {Mo-Henderson, Cu-Santa-Rita) (Caxno.
1994, Gunow et al., 1980, Brimhall, Crerar. 1987,

1 — nong GurypaTHBHBIX TOYCK BHOTHTOB H3 pPYAo-
HOCHBIX KOMIUIEXCoB; 2 — MHHMM paBHBIX oTHoweHHi log
(fHF/HC!), paccuuTadapix 00 AKTHBHOCTH MMHANOB GHO-
THTa W cootHomenni dTopa n xnopa B THApOkcHILHOK
rpynne GROTHTOB ¢ YHETOM TeMOepaTypsl, 3-4 — MarmaT-
deckHe KoMMaekebl Bamwansckoii (3) 1 Komcomonbekoii
(4) PMC; 5 - rpasnTonibl MONTHEIECHOBLIX KOMIICKCOR
Cemnncxoit PMC; 6 — rpandTonas: ¢ Mo-Cu nopduposcit
MHHepanuiauHeH 1owHOoTo obpamnenHa KylnveyHokoh
20MEL ([IpHoxotee), 7-11 — rpanutonam Kapanepobekoit
PMC: 7 — nonoropeknil kommieke, 8-9 — apapatckHid kom-
nieke, 10-11 — GorononbckHit kommaesxs: 10 - xpHeona-
JHHCKHe rpadeTel, }1 — nafiku W nagel; 12 — Soronoasexas
HHTpy2HS IMbarovekoil PMC; 13 — marmaTuueckHe cepHi:
Il - uneMeHuToBad, ln+Mt — HALMEHHT-MArBETHTORAS,
Mt — MArHETHTOBAR H HX PA30CIAOIHE JIMHHH

pexoa x onosy (Sn™) mo sa-
KIOYHTENBHBIX  TIPEIPY.IHBIX
(a3, KOrAa OPOHCXOIHT HH-
pepcs umoraa. B Oacvk-
varckoit PMC s10 cootno-
ILCHHE 3HAYATCNBHO Komnch-
JeTCA WM vacTh QOBA KpH-
CTATH3YETCA B MAarMarHic-
CKYH) CTAJHI0 B BHAE AKLEC-
copua. PadyIM4HAA BE/DLTHHA
log(fHF/fHCI) cpoiicTBEeHHA
11 ITHX CTPYKTYP (puc. 68B.
69, 70; tabnm. 63-66).

B onoBopyOHBIX HOMH-
TEHHEIX CTPYKTYpax, MOMHMO
TPAHHTOHIHEIX HHTPY3HH,
DAM3OAHOBPCMEHHO BHEApeE-
HbI [TyOHHHBIE MOHLUOHHTOU-
1wl (prrounEas ¢aza KOTOPEIX
ormaerca Oosmee  BRICOKOMH
CTENEHBED OKHCNICHHOCTH
(fO,=—12,5-14,0) 1 BECOKOIT
(DYTHTHBHOCTBIO XJI0pa
(logfHF/fHC1 = -3,2-3.5).
Takoe COBMECINGHHE HMeECT
OOMBUIOS 3HAYSHWE IIA Xa-
pakTepa pyaHOH dopMaLHH.
B xnopoTMmHEIX  (XAnbKO-
¢uapuerx) PMC  ¢yrurus-
HOCTh KHCIOPOJA 3HAMHIETb-
HO BSIIE KAK B BHICOKOTEM-
nepaTypHol, Tak M Truapo-
TepManeHOH crammax. Bos-

pactaer GyTHTHKBHOCTS Xnmopa. TIpH 3ToM, HabMmOAAKTCH SHAMHTENbHEIE kole0a-
HuA napametpos fHF | fHCI (1abn. 67; puc. 70), B kauectse mpumepa mpusee-
HB HHTPY2HH Mynukano-ToHyMckol H Apyrux PMC, ¢ kOTOpEIMM CBA3AHBI
nopdupoBLIE, MOAHOIEH-MCIHO-NIOP(HHPOBLIC H 30J0TOPYAHbIe dopMarmn, Jg
HHX XapaKTepHbl, kAK NPaBuio, HO He Beerda (Tabn. 67,68), 3HAYMTEABHG MEHD-
LIH¢ KOHOCHTPAlMK PTOpa. YeM 3T0 CBONCTBEHHO 111 ONOBOHOCHEIX PMC, co-
otHoweHHA F/Cl v F/O oTam4aiTeA HH3KHMM BeXHMHHAMH. B TuapoTepMans-
HEIX {(palMAX — CABHF B CTOPOHY 00AeE OKMCIHTEIBHBIX YCIOBHIT # Golee BBICO-
KHX KOHICHTpAIHH x/10pa eme 6olee SHAYATENBHBIH.
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COOTHOLIEHH  niapa-
METPOB H BSIMYHH Gyri-
THBHOCTH KMCIOPO#A, XI0pa,
¢ropa B pazmambix PMC.
OT/IHYAIOWMNCA  COCTABOM
MarMaTH4eckix popmanmit B
PYvAHBIM mpOdmIesM. npea-
crasaeHsi B T1abn 69, 70
[Maxcumos u gp., 2000]
Tlosminmo Bamkanbexkoii PMC
31ece MpeacTaricHsl Jleyp-
BAAMCKAA ¢ 301M0TO-cepedpa-
HOCHBIM TIpo(yiteM, YHHelH-
BaaMckad ¢ cepebpo- H ono-
BAHHON MWHEPATH3AIHEH, HA
Yykorke ¥ Kuposckas (KaM-
varka, MyTHOBCKaA rpyrma
BYIKAHOB} € 3Q710To-Ceped-
PAHBIM  PYUONPOABICHHEM.
Kax BHTHO U3 aHAMH3a JaH-
HBIX, 3aKOHOMEPHOCTH. OITH-
CaHHBIC BBIHIC, [TPOCICHKH-
BArOTCA M 1A apyrax PMC.
HANOAAIMXCA 3a MpeaenaMH
Hamerero Boctoxka.

He paccMmarpueas ae-
TAITBHO PEKMM H IBOTHLHIQ
ipmoumos o1a PMC pas-
TYHOTO OpodHIA cremyeT
HAMETHTE OCHOBHBIC 33KO-
HOMEPHOCTH:

Imemt Mt

log(on )Bi
&

$
St e
®
-20 ; . !ag’(f‘ff?/ el 5{
EY -g5 0 a5
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Puc. 78. Tuarpanma cootaomwennéi F/OH H ¢uoronn-
ToBOH CoCTABNAOIEH & OHOTHTAN MaTMATHUSCKHY KOMIICK-
¢0B H THAPOTEpMATBHNX GHOTHTOE pydoHocHEX 3on PMC
Jascwero Boctoxa w1 3anmagwert wvator CHIA (Caxne,
1994; al , Gunow et 1980; Brimhall. Crerar, 1987},

1-4 — Bamxamsckan PMC: 1 — pepxue-vpmaiickde
rpanyTel, 2 — CHJAHHCKHE, 3-4 — SKCTPYIHBHBIE NOKPOBHEIG
hannA GamEANECKOTO KOMILIEKSA; 5 — YanOHHCKHE TpaMHTLI
Komconmonbckoli PMC; 6-7 - Bepxae-Amnaxcrkas omoso-
poasppamosas PMC; 89 -~ KomcoMonbekag # Cepatckad
PMC (monnbnenorsie -8, Meanonopdupopsie — 9);, 10-11 ~
KOMIUIZKCH TPAHHTORIOR IKHOTO oDpamnenna KyiaycyH-
¢K0H 30HBI (MeIHBIE H 20NOTOHOCHBIE) ; 12-13 - KoMnneKcsl
OMmcykdanckoii  PMC  (ofoBonochme #  omoso-cepeGps-
nocHbie), 14-16 - nond ragpoTepMansHEIX GHOTHTOBR pyIo-
HocHmx PMC: 14 - poapdpamMoHOCHBIX H OAOBOHOCHBIX,
15 — monHGaeHoBHIX, 16 — MeaHoMopHHPOBLIX (N0 NaKHLIM
MecToposkiteHHd JIB @ 3ananumx wratos CIIA (Ague,
1988), 17-18 - ofmactv pazsuTHA unpMedwTosmx (o,
HibMeHRT-MaHeTHTOBBIX ([Im+Mg) n MarHeTATOBRIX (Mg}
MArMATATECKAX KOMIIIEKCOB HX PA3fe/IAOMHe IHHHH

1. Hanbonee BHICOKOH PYIOHOCHOCTBIO OTNHMAKTCA rpaHHTOMIHEIE PMC.

B KOTOPBIX OTMEHAETCA HAaH(O/Iee BLICOKAA (UEOHIOHACHILEHHOCTD, YCTOHYM-
BB peKHMM ra30B B PACIIABAX OT PAHHHX (a3 K 2AKTIOUMTEIBHBIM 3TamaM H
THIPOTEPMANAHBIM CTATHAM,

2, OnoBoHOCHEIE, 010B0-BoNbdparonocHele PMC Xapaxrepusyrorcd, Ha-
PAAY € BLICOKOH (MIOHIOHACEILICHHOCTEH PACIIABOB, BHICOKUM COOTHOLIGHHEM
{ropa K SIOpY U VCTOIMHBRIM PESKHAMOM BOCCTAHOBICHHBIX Ta30B (HIskoH dy-
THTHBHOCTBIC KHCIOPOJA) OT PAHHHX Marmarideckux $a? BIUIOTE A0 Mpeapyn-
HOH CTATHH, KOTAA MPOHCXOAMT HHBEPCHA [A30B, Pe3koe BO3PACTAHUE CTENECHH
HX OKHCIEHHOCTH H JOMIH XA0pa B COCTABE FANOICHOB, YTO MPUBOAHT K IKCTPAK-
MU 0710BA 3 PACIUIABOB K €ro okicIeHiro (Sn- - RSn'") u pyroornowenmo.



280 TRABA 6

Tabaunua 69

IMapaMeTpEI §UOOIAHOTO PeFIDIA MAMATHYECKHX KOMILAEKCOB (N0 cocTapy GHoTHTA)
PYIHO-MATMATHHECKHK CHCTeM BYJIKAHHYeCKHE noficoB lamuHero Bocroka

rﬂ?‘l Mg | oo} Sam [ F% ) CL% Xl::fm Fioogﬂ fﬂzlc(:‘%m fml;g}m ﬁ-ll?écl nfi

1 [6,232]0415]10,353| 0,86 | 0,19 | 0,923 | 0907 1.666 3.648 | -1,982 [ 0708
2 (0285034 10,370 0,57 | 0,20 | 0,724 | -1,107| 1,557 3,928 | -2,371 | 0,764
3 | 0,006 |0857 10,137 1,13 | 0,39 | 0,735 0,741 1,748 3,137 | -1390 | 0,348
4 |0393]0260]10346| 041 | G.52 0,172 -1.258] 0,955 4212 1 -3,257 |-1.547
5 | 0,457 0,302 0240 ] 0,24 | 0,28 } 0,203 |-1,509| 1,113 4,524 | 3,411 | -2,2499
6 [0,271 0654|0074 1,94 | 0,13 | 1,444 | -0491| 1,695 3223 | -1,528 | 0,554
7 (0600 | K123 0,277 | 2,34 | 0,31 | 1,153 |-0404| 0,682 3615 | -2933 |-1,671
8 | 0,107 0,504 | 0,389 | 1.33 | 033 ] 0,876 | ~0,648| 1,601 3233 | -1,631 | 0,036
9 [0,153])0350|06518]1 1,93 | 0.56 | 0810|0449 1249 3,123 | -1,874 | -0,332
16 | 0,054 0,799 | 0,147 | 1,95 | 0,66 10,743 | 0445| 1,368 2,908 | -1.539 | 2,000
11 (0,208 0,543 10,247 2,28 | 0.45 0,975 -0,364] 1,221 3.052 | -1.831 | -0,99%
12 10,028 | 0,972 | 0,000 | 1,14 | 0,56 | 0.578 | -0.742] 1,549 2,953 | -1.444 | 1,909
13 10,312 | 0,058 | 0,630 | 033 | 0,25 0393 | -1,350] 1,424 4,259 | -2.835 | 1.525
14 10,307 ]0,172 0,521 0.64 | 0,32 | 0,576 | -1,045| 1,312 3923 | -2,611 |-0,726
15 10,368 | 0,118 | 0,314 | [L66 | 0,32 | 0986 [ 0,573 0,747 3,750 | 3,003 | 0,975
16 {0,532 10,0521 0415] 0,88 | 0,38 | 063610901 0,794 4,050 | -3,260 | 0,206
17 (8407101291 0464 | 0,50 | 0,09 | 1,618 -1173 | 1,689 4,171 | =2,452 {1,465

18 | G447 101781 0,375 | 066 | 0,13 (0982 -1,048] 1451 | 4079 | -2,628 |-1.714

IIpuvevanne. Onosonocusle rpadnTongst PMC (1-12): Bagxamsckas PMC (premenuToBan
ceprA): 1 — >keTpyIus repGuHckoll astl; 2 - 3xcTpysHa apakoTekoit dazel, 3 — Bepxre-Ypuuiickye
[PAHHTE, 4 — MONDOrpAHOAHOPHTHI, CHAHHCKHEA komnnexe, Kapaneposckans PMC (wnsmenmr-
MarseTHTOBAA cepHA). 5 — MOHUOHHTH, BepezoBcknil MaccHB, 6 - neiikorpanntbl, Gepezobckwi
KOMILEKS, 7 — TPAHOTHOPHTEL, AOBOTOPCKMI KOMIASKS, YINOBCKaA YCTPYKTYpa; B — anmum., urym-
HHHCkHEA xommteke; Omcykaanckan PMC (MarneTHT-HIEMeEHTORAA ceprA) 9-10 - KpynHOzepHH-
CTHI rPaBHTE, MAccHB Mank, 11-12 — kpynHO- H MENKO3SPHHCTHIC TPAHHTE H HeBamuTh JleBo-
OMCYKUaHCKOrO MACCEBA H WSTOKA, Xafbkodunskse PMC (13—18). Maruetntoran ceprs: Nanehe-
ropekan, nanwHeropekhit Suox (Ph-Zn): 13-14 - rpamoasopuTsl, BatbHeropckniéi KoMmueke; Kpac-
HOpeYeHCKHi 610K (010BO-NOMAMETATNHYecKHA apodiib opyaeenna). 15-16 — rpaHHTRL, A2/IBHE-
ropekAiE KoMmaeks; Tomymo-Mysnkanckag PMC (Mo—Cu nopoupoesil THN opyaeneHus): 17 -
MOHLOHHTOHAL!, Oy prameiickiil koMoaeke, 1§ - ToHYMCKHE rpaHHTLI, TOHYMCKHIT KOMILISKC.

3. 3onoronocrbie PMC, a Tarxe MeXHOTOPGUPOBLIE, OTNHYAKOTCA BBICO-
KHM QTHOIICHHEM XXOpA K (PTOPY, BRICOKOH CTENCHBH) OKHCICHHOCTH (EOHT-
HOH a3kl B pacmnaBe. 2TO COOTHOLICHHE HA PARAMMHBIX FTANAX IBOJIOLHEH
PMC menserca.

4. leTaneHble HCCHCOOBAHHA PEHKIMA TATOICHOB 0 COCTaBY GHOTHTOB MO~
3BOSLAFOT HPOCACSTHTE 3BOMOUHIO PEKHMA B NMPOHECcce (POPMHPOBRHHA LTy TOHA
H PYJIOOTAOKCHUA HA PAIIHMHBIX CTAIWAX,



Tadawna 7T
Coctak razosoii ais Bl MUNEPRACR-REPALICHMHKSR MATMATINCCRNK gopoa PMC Tamuuero Bocroka

Muscpan o Coacpkatng rasos, 00bemube % Tun sione- o o
Ne npobet (nopoaa) C H, N co | cr. | co. | w0 CO/C0 | HOH- &3;21221‘3] og fO:"Yog 0. log 10,
Faax®alhcKkuil BYVIKAKHO - NAYTOHHYCCKHI noMnaexc
M-%51% Qi G8% | 374 ] 0,60 1 345 | 057 | 4.60 |B358) 133 S L WI -1432 1 -12,50 | -12,99
M-p85 Fsp (v) 0§ 277 ) 0,00 1 369 § D02 028 (93241 0073 | 3366 | QIFfl] -23.50 1 -17.84 | 1859
M-802 Q (1) 620 | 275 1082 [ 823 {606 | 275 185261 033 | 3077 1 QIF -2493 | 2028 | 178
M-1417 Fsp (v} 610 1907 1018 [ 907 1 0,09 | 907 |7233] 10 7.99 1 MWW -2435 | 2178 | -2241
M-G03 PL{H 970 (1667 233 | 6,67 1 10 | 633 149 3,79 | MW-QIF -14.35 1 -1396 | 14,20
ReypraavcoKUil BYREAHO-NAVTOHMUYCCKHE xoMOIeKe
TTH-42-380 Fsp (L) Hog T1333 10,025 749 L 149 [ 11,80 [65,84] 57 493 MWW 1354 | 1305 1T -13.41
MNH-32-281 Q) 980 P18.8L | 037 31494 012 F12,76 |36.42] 040 LAY MWIW] -1523 | -14.31 | 14,72
MNH-32-277 Fsp () 955 13060 | 000 | 083 {0A2 1 866 |94058] 201 3124 MW[W] —1432 | -1232 | -12,82
[MH-2566-1 QHRL (L) HOO | 243 | 009 | 1,04 | 0.21 | 1,08 {95.I5] 104 {3905 [ MW-QIF 1250 1 996 | -1040
NH-203-1328 | Q+PI () 1io0 | 388 T 063 { 156 | 020 | 189 f9242] 121 | 2381 | MW|W| 12,30 | 10,40 | —10.50
YHucraaCRHH BYVIKAHG-DIVIOHAYECRHHA KOMIASKS
TIH-123-1354 | PI1+Q (&) 850 | 707 | 0,04 § 386 | 018 | L.75 [87.09] 045 1232 { Wi -17.92 | -15,17 | -13,58
11H-123-1353 [ Q+Pl(x) 930 | 844 | 0067 {1 919 | 038 | 2.84 [78.97] 031 936 | WIQIF -16.11 | —13.32 | ~14.17
OH-122-1344* | Q+PI () 950 | 4,72 [ 0,21 {492 | 0.27 | 1,57 |83.32] 032 18,7t | WI-QIF 16,08 | -1291 | ~13,38
TTH-125-1366  PI+Q (3.) 950 | 346 1 002 | 289 [ 000 | 035 [93.27] 012 | 2696 | QIFH) -1692 | ~12.60 | -13.11
Kuposckof BYIKABO-NAVTOHHUCCKHHE KOMMACKS

HOM-13826 Fsp (&} Mo [ 546 1 004 | 134 [ 012 [ 590 |8744) 4440 16.94 MW IR ~106% | -10.75
HOM-1826 Q+PL {8} LI0Q F 455 1 000 | 1.87 | 0.07 | 4.70 | 8842 251 17.86 | MW ~11.5% | -1036 | -10.77
HA-234 PHFsp (ga) | FO00 | 7,32 | 006 | 2,77 | 015 | 3,78 |8392] 136 | 11,73 | MW{W] -13,82 | -1242 | -1267
HA-942 PI+Q {15} 1000 | 2,66 | 0.04 | 1,15 | 060 | 0,92 [9523| 080 | 3580 | MWDW] —1427 | -1145 | -1L.74
HA-235 Q+Fsp(p | 1100 | 265 [ 0,04 | 1,13 | 0,16 |19.07 | 7696 1687 | 2904 { OMF -993 | -10.14 | -10.22

Hpirvieususie, Bomewma lopfO; (6ap) oucwmranacs no napam xovnoresror H-0-Blogf0.". CO~CO(loafO: ) u no panosowy cocTasy
rasosoi Jrain {logfO:) npn dasnernu 1 Gap. T°C - renncparypet. MCnoabsyemsie npy custke logfQ- Yenosuume 000 Hauenun MuHepanos u nopos,
CODTRETCTBAIOT QGUICAPHHATEIY AHANU3 BHINGIHGR HA rajosoM xpomatorpade IXM-81 Awammex - H [T Konosatosa. IBCH [BO PAH (Max-
CHMOB # Tp . 2000},

MWALIHD T TRHLYFLIVI-OHITAd
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5. Henonb30BaHEE JAHHBIX MO (JIEOMIHOMY PKHMY, OCODCHHO FANTOTCHOB,
€ YHeTOM TeOTOTHHECKHY, NETPOIOTHYECKHX i TeOXIMHYSCKHX Q0COOCHHOCTEH H
YCIOBHH KPHCTATNIHIALKE MOIBOIAST NPOTHOZHPOBATH XapaKTeR, THI OPYACHE-
HHA U NEPCIEKTHBHOCTE TPAHUTGHIHOTG MarMaTuaMa PMC.

CHCTEMBS YTIEBOTOPOAHOTO Ipodus

B orawiue o1 HiBecTHRX PMC, rae 0603H3YeHA B3aUMOCBA3AHHAL Napa —
MATMATHYCCKHH KOMIICRC—PYIHAA (QOPMALHA, B KOTOPOH MAarMaTH3M ABBIETCA
HCTOUHKKOM PYIHEIX KOMIIOHEHTOB M €ro 3BOHUHA NMPHBOTHT K (OpMHpOBa-
HHIO PVAHBIX (DOPMALHI NPH OMPETICACHHBIN TEPMOTHHAMHYECKHN [TPOLECCAX, A
(hmoKa BEICTYIAET KAK NCPSHOCHHMK {KOMANEKCOO0PA30RATENL) PYAHBIN METAT-
7I0B, TO B CHCTEME YIIEBOJOPOIHOTO THITA {€CIH TAK MOMKHO HAZBATH) YIIICBOI0-
poaneift ¢monn (B OOMBLIIMHCTBE METAH M €ro FOMOTOIH) MMEET TiTyGHHHBIC
KOPHH H CBA3QH ¢ ONPEIEIEHHEIME 0§OMO4KAMH 3eMITH, TA¢ OH CHHTE3HPYETCA
BosmoxHBIE [TVOHHEL €T0 CHHTE3A MOMHO TOJIBKC RPSIANONaraTh IO TEPMOIH-
HaMmMeckuM pacueram [Mapaxymes, 1992; Kapnos u ap., 1998, Hukoasckuii,
1978 Kponotrnn, 1995; Boiitos, 2000; 1 ap.].

JJABHO YCTAHOBICHO. UTO METAH, ¢I0 BBICOKHE KOHUCHTPALHH CONpPSKEHBI
¢ CelfiCMOAKTHBHEIMH J0HAMH 3eMIM — pa3NoMaMH KAK H2 KOHTHHCHTANBHBIX.
TAK H OKCAHHUCCKHX ILIHTAN. YCTAHOBICHO, 4YTO XONOXHAA ACTA3AIMA METAHA B
TONOCGEPY (MO0 H3OTORHLIM JAHHMEIM) BO MHOTO PA3 MPEBRINIACT GHOTCHHLIC HC-
TOYHHKM. BypeHHe CBepNIIyOHHHEIN CKBAXKUH HA KOMBCKOM MOMyOCTpoBe elue
pa3 MOATBEPANIO, YTO JPCBHHE KPHCTALTHUCCKKE MOPOI DVHIAMCHTA Coaep-
AT OrPOMHOC KOJNHYECTBO A0HOTCHHOTO METAHA. JTO S OTHOCHTCA H K BYJKA-
HEMECKKM LCHTPAM, 0CODEHHO K OOMTOKHBYMINM LEHTpaM. IlpuMepom MomxkeT
6LiTe KanpIepa Y30H, IAe GbUTH OTMCUCHH! TAKEIBIC TOMONOrH MeTAHA. H3Bect-
HBl H ApyTHE npiMepel. Tak. HA wiene(e BreTHama J066BAIOT HE(PTE HI MECTO-
poxacrus "Beastit Turp” u3 rpaHUTHOrO Maccusa ¢ ryOHHBL 3000-3500 u. ITo-
KPHIINKAMH 3afekell ABJLEOTC MANICOTEH-HEOTEHOBRIC TIHHHCTHIE TAUKH MOLI-
HOCTBK) Beero 10-20 M [Ofxupop. 2000]. B Kurae, 8 aenpeccuu (JIroxs) pudra
TaHemy, c10sennol Ha 70-20% nokposamu 6a3a75TOB, JOOLIBAIOT HE(TH C LY~
6uHE 800-1000 M.

Cazoesifi aHAIHI MHHEPAIOB H CTEKOI U3 JA3AABTOBLIX BYIKAHOB BOKPYT
Braaunsl Cynafo, B XoTOpoil cocpenoToueHs! Ooapuine 3amacel HedTH [Ma el
al,, 1989]. nokasamu BBICOKHC COACpP:KAHHA METaHA. HA TOPATOK BBILIE NPH
CPaBHEHHM C MOFOOHEIMH 0OpasoBaHAMH Jpyrux paiioHoB Jameeero Bocroka.
IT0 e MOXKHO CKA3aTh H O COTEDKAHKA METAHA B MHHEPANAX H3 mopod (ryHIa-
MEHTA (f13:1e0305CKHX) XACAHCKOTO PaifoHa. MPHYPOUCHHBIX K MO3IHCMETOBLIM
LEHTPaM ByNkaHu3Ma [Ofxupor, 2000], rae takke 0DHAPYKEHB MOBBIICHHBIE
KOHUEHTPALMM METAHA.

HMEI0TCA MHOTHE IPYTHE OPHMEDE! BHICOKHX KOHICHTPANHA MCTAHA, IPH-
YPOUCHHBIX K BYNKAHHYCCKMM UeHTpam. Eciu paccMarpusars AMypCKy:y Mera-
CTPYKTYPY ¢ TeMH OCOOCHHOCTAMH TTYOHHHOLO CTPOSHHA R 3BOMOIMY, YTO OBI-
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AH JAHBL BHILE, TO MOMHO NPEANONOKHTE, UTO He(TE M ra3 prnagHHel CyHLio
MOryT GBITE AGHOTEHHOTG NMPOHCNOKICHHA, a JEra3aHHA rajoB. B TOM 4YHCIE H
METAHA, CBAIAHA C IUTIOMOM. DT0 MAPEANONMKECHHE CTPOHTCH HAa OCOOEHHOCTAX
H30TONMHO-TEOXMMHIECKOH IBONFOLHHE, 4T0 PACCMATPHBAJIACE BBILLE.

TomydeHHBIE Pe3yALTATH ONPEACTCHH HI0TONOE VIVIEPOAA H3 BYIKAHU-
YECKHX NAB BYJIKAHOB. PACMONGKEHHBIX HENOCPSACTBCHHO Y BOAZHH CYHIIO
nokasaan B cpenaeM &' °C ot - 24.0 A0 44,0%. T.e. Ha 20%, H GoNce APOMAINE
G0ibe BEAMYHH VITICBONOPOIA OHOTEHHOrO MPOHCXOXACHWA. CpaBHMBAA 3TH
JAHHBIE C H3BECTHBIMH H3MGPEHHAMH COCTABA YIACPOJd METAHA XHOHM MO H3-
BECTHBIM JIHTCPATYDHBIM HCTOMHMEKAM, KOTOPBIE OTHOCATCA K MAHTHIHBIM. a
Tarke M3 pudmosblx sou [Gamo Tshitaca et al, 1987, lanumoe, 1973 1 ap.].
MOKHO 3aMETHTh CyitecTeeHHsd pastpoc. Ho Gonee Bhicokne Benmmmsl 5°C =
= -14,0-24.0 ¢cBoiicTBCHHBI ITyOHHHBIM daLanL.

BepoarHo, cMenIanHBli XapakTep pe3yiasTaToR BOONHE 3JaKOHOMEPEH, TaK
Kax Mbt Spany npodH W3 TOBSPYHOCTHRIX YACTER BYAKAHHMECKHX TIOCTPOEK.

Kax orMeuanoch Bbllie, BeChMa WHTEPECHH! JAHHBIC MO BYTKAHHYCCKHM
UCHTPAM MEA0BOTO-MANCOFEHOBOTO BYJIKAHA3MA XacaHCkoro paitona Ilpmmo-
pbA. PACMONONCHHOTC HEMOCPEACTBEHHO vV OOIIMPHOH MeakOBOAHOH OyXTH
Jkcnenuuki. He NCKTOYEHO, YTO BYIKAHHYSCKHE LEHTPHl HMEHT ONPEeICICH-
HBEIH TMOACOC YICROAOPOIOB H3 ONH3Ieaamux OaccefiHor. Ho Hammue BRICO-
1ux conepwanuii CH, B nopogax gyHoaMenTa (nerMaTHTax), HA KOTOPOM pac-
IOTATAETCA BYAKAHWHECKAA NOCTPOHKA, BOE JKE YKA3RBAET HA TO, YTO JETAzauus
METAHA MMENa PECHOHAIBHBIE XapakTep, a4 BYJIKAHHMECKHE LCHTPHI ABANHCH
TIPOBOAHUKAMMY ADH A3BESPHCHEH B CODTBETCTBYIOLIYIO DIIOXY.

Hecnea0BaHHAMH TMPOBEICHHBIMH YYEHBIMH MHOTHX CTPAaH, PeIyMbTATEHI
KOTOpBIX cyMMupoRaHsl B padote I M. Bolitora [2000] nokasaHo, uto xonoguad
JACra’amps METAHA B TonoC(epy JOCTHIAET OTPOMHBIX pasMepos. TouHble 13-
3¢pHbIE HCCIEIOBAHHA HAX H3BESCTHBIMH KPVIHBIMH MECTOPOKICHWAMH JAIOT
orpoMHbe Luper HexOaa Merana B autocepy. Kax cuntaer asrop, ¢cimu moi-
CYHTATBH OOBEM ITOrQ HCXOZA 32 BPeMA CYLISCTBOBAHMA TAKHX MecTOpoKIeHuit
(OECATKM Y COTHH MWINRHOHB! fET), TO MOKHO NOIHOCTHIO YBEPOBATH, YTO OHM
AapHO ObiH OBl RCUEPHAHBL, eCid 6B He OBITO MONTOKA YIACPOIA H3 FIYOHHEL
T.€. M3 MaHTHIHBIX oOmacTeli. Takoe moTOXKeHHE MOXeT MORazaTecA abcypa-
HBIM, HO TMABHGIM HCTOUHMK HE(TH — MAHTHA, BOIMOMKHO HIDKHAS MAHTHA HIH
Jacke o0NACTh BHEIMHETO AApA M HIDKHeli MauTHH. [Tocneanne reodmsmieckue
TOMOIPAdHYECKHE HCCASTOBAHMA ¢ MOMOMIBIC ATHHHOBOIHOBOTO ceHoaorpada
TOKAATH HAMTHYME HA BHEWIHCH IDAHHIC AIpA ONPOMHBIX NOAHATHH (mporyde-
pasee waw "buble"), koTOPLIE AAXT MMIYILCH LA ABIGKSHUA TIDOMAReH —
TA30BRIX CTPYH (IMaBHEIM 00paszoM BCICpOIR M IpyvrHX rasos) {Wolfs et al,
1997 u ap.}. Liemoyka cBA3M: AKTHBHOCTE BHELIHETO AApA H NOABICHHA 5OIML-
IIHX NOTHATHH HA MOBEPXHOCTH VCTAHOB/AEHHBIN CCHCMHMECKHME METOJAMU —
BYNKAHH3M H AKTHBHBIA Ta3OBLIA PEKHM ¢ 3MAHANUHEH BBICOKOBOCCTAHOBICH-
HBIX TA30B. YCTAHOBJICHLIX KAK HA COBPEMEHHBIX BYIIKRHAX. TAK B JABAX JPEBHEX
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BYTKAHAY, AKANCYTHPOBAHKEIX B CTEKAAX H QOPMHPOBAHHE ra3oBelX H He(ITa-
HBIX MECTOPOXICHHUH — TAKOH BOIMOSKMEIH TYTH PA3BHTHA TA30BLIX MOMOCTEH ¥
TIOBEPXHOCTH 3eMAH, MOA NOKPHILKOH, HE MolposLmoLIeH YXooHTh B TOMOGHEPY
METAHY. [a3y, KOTOpsIH MPpAKTHYECKH HE PACTBOPASTCA HH B PACIVIaBE HR B BOME,

Yx0x Merana 3 3eMHOH ofomouru B tomocdepy duxcupyerca HHOPa-
KPACHEIM H3nyucHHeM, Takumu »pdexramu SbLIH 00YCIOBICHBI OFPOMHEIE [10
MJIOWAAH AHOMATHH B PAHOHAN PA3IOMOB. A TAKKE 30HbI CHUBHCHIIHX 3EMNC-
Tpacennii 8 Cpeaneit A3ud B 1984 u ap. Bonsimme aHoOMANMA yXOIAWEr0 MeTa-
H2 DACROAMKEHB! HAT KPYIHEHINHME MECTOpoxIcHHAME CHOHpY, ApaBmicko-
I'0 MOTYOCTPOBA H MIP. PAiOHOB. CCACIOBAHMA H30TOMOB YX0AALIETO ¢ MOBEPX-
HOCTH 3eMuH MeTaHa, MPOBEACHHBIE AMEPHKAHCKUMH H POCCHICKAME ClICLHa-
nuctamu [Bambridge et al., 1961; Keftnuc-bopok, 1989 u z1p.]. nokazami, yuro
pHTOBBIE 0HBI KAK H JPYIHE AKTHBHBIE CTPYKTYPBI — THHSHHEIC H KOJbHCBBIS
PAa3JioNMb] SBATOTCH APEHUPYIOLIMMH cHCTeMaMy. MEPOBOH OKeaH Xax M KOHTH-
HEHT 00NAJAI0T BBICOKHM MOTOKOM BBIXOJOB YIJICBQOOPOJHBIX raszor [Boiftos,
2000]. M cpeau Beex CTpYKTYp MHpOBOH OkeaH obanacT HAHOOJEE BBICOKOQI
MAOTHOCTBH) HCXO0TA Fa3a: BOOOpOJa, TeTHA, MeTaHa. B 31oM pamly ByIKaHMME-
CKHE LIEHTPEL, 0COOCHHO JONTOMHBYIIHE ([LTFOMOBBIC TOYKH) HCXOAA #3 H30TON-
nbix narkEex Haggerty, 1994), nmocTapamor HA MOBEPXHOCTS GOBIIOE KOMHME-
CTEO BOCCTAHOBJICHHBIX TA30B. BOAOPOAA, TEMHA H TKEIOTO METAHA,

(OJOMH H3 [IaBHHIX BONPOCOB B HE(TAHON TEQMOTHH — 3TO HAMWMHE CTPYK-
TYPHBIX NOBYIICK. TAKMMH CTPYRTYPHBIMH JOBYLIKAMH MOTYT OBITH OCAJOMHBIC
TO/MIH, SKPOHHPYIOWHE BBIXO HY MOBEPXHOCTE ITYOHHHBIX Ta308. Ho £CTh OpH-
MEPHL, KOTJA B KAYECTBE KOMNGKTOPOB OBUTH NOPMCTHIE MATMATHUMECKHE NOPOIBL
30HE! BHBCTPHBAHHA TPAHKTOB. MOLIHAA TOMIUA TIOPHCTHIX 0a33/BTOB H T.40.

HssectHO He(TaHOE MeCTOpOXACHHE B pu@TOBOH 30He Tanway (Kuraii,
MpOBMHLUKA JIA0HHH), IO B MPHPA3IOMHOM IpafeRe, CTomeHHOM Ha 90% ma-
JEOTEHOBEIMH DA3ANBTAMH MOINHOCTEXD OKONC 2000 M, BMECTHIMIESM HE(hTH
ABamoTCA nopucTele SazaneTel, Kuraiickue reororu OepyT u3 gux Hedrs [Lu ¢
al., 1998; O6xupoe, 2000 u ap.].

Eme pas paccMmatpueas smanuHy CyHIN0, Iae HAXOAUTCA KPYMHOE MeCTo-
poxacHHe He(TH H ¢ MOUIHOCTE ME3030HCKMX OCAAKOR = 5-6 KM B HEHTpe, 3
TONMNA CNOMKEHA OJCPHBIMH, C3CPHO-PEUHLIMM H TEPPTEHHLIMYE OCATKAMHM NPU
OCOOEHHQCTAX TMYOHHHOIO CTPOEHHA — PE3K0E COKPAIUCHHE KOPbI H MOABEM
acTeHoCHCPHOH MAHTHH, AKTHMBHEL{ BYIKAHH3M Ha NPOTS:KCHHH Oolee COTHH
MJTH, JIET BOKPYT 3TOH BNAIMHEL IPH HATHMHE H3OTOIHBIX JAHHBIX MO YTAEPO-
Ay, OMH3KOMY K MAHTHHHOMY, BOSHHKAET MPEANONOKEHHE OTHECTH MPOHCXOMK-
AeHss He(iry K aDHOTEHHOMY THITY.

YCaoBHA BRICOKOH BOCCTAHOBICHHOCTH, KOTOPHIC NPOCIHSKHBATICA B 3BO-
HOLHHE MArMaTHIMA, CONPOBOMKIAIOIIETO (JOPMHPOBAHME ITOH BNAXAHEL MOLYT
GBITE KOCBEHHBIM QOKA3ATEALCTBOM IBOIOUHH (MIEOHAOE ITOIl CTPYKTYPHL
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Jeranaums W3 mOOMOBEIX TOUYEK XaK CUHTAIOT YYCHBIE JOCTHTACT GOMbIIMNX
MaciraGor. OHa BIMACT HA O3OHOBHIE CHOW Semm GIarosapa TOMY, Y10 B TO-
nocepy BMECTE ¢ TAKMMMH TA3AMH K2K XA0p H €70 COSOUHCHHA BBIHOCHTCA
Gonpioe KOAHMECTBO BOAOPOAA, MCTARA, YIICKHCIOND [a3a M T4

Ha cxeme (puc. 71) moxA3akel 30HLl MHTCHCHBHOW JEraszaliid rajos H3
HeAp 3eMIIM B COMOCTABJICHHHH ¢ OGIACTAMY CTAOWABHOIC Pa3PYILCHHA €& 030-
Hoporo cios [Mapaxyines, 1999; Comoporkut, 1993). Kak BUAHO, HEHTPH HH-
TEHCHBHOH ICTa3anuH M ofJacTH pPaspyLICHHA O30HOBOTO CAOA COBHAIAKT ¢
roOpAYHMH TOMKAMH BOCxOmAlIMero mmoMa (Mcmauaua, Kpacnomopekuit pudr,
Iapaiickas # ap.). 3TH paiioHBI HA OCHOBE TeQ(HIHUSCKHX HCCACIZOBAHMI 1
rayOHHHCH TOMOTpaditi OTHECCHB! K IUIFOMAM.

Puc. 71 CTpVETYpH HHTEHACHBHOH qerasalliH 3eMNH k COMOCTARICHAHN 0OMACTAMH cTAOHb-
HOTO PARyONOTHEHHA 8 030HOBOTO ClIo.

1 — mupeBad cHeTema pudTORBIX CTPYKTYP, HHTERCABHOCTE AETAZZUHH BIOME KOTOPLIX OTpa-
WeHa TOAMKAOH Annuii. 2 — NeHTph AerasaMH 3eMAH ¢ COOTHOMEHHEM CORepAayni H30TOMOB
repua *He/'He sbiwe 10 3 — ofnacti panpyiticHns 030H080ra eNiod JerglH (0l0u0Bbte Aupb(: [ —
Antaprmrueckan, II - Huanrupekaa, I - Bemanackas, I'V — Kpacaomopexan, V - Napalickas

Bce 3TH mpuMeps! THIIHKHI pa3 DOATBEPHKIAT, 4YTO 000S BOCNOMKACHHE
ToMA, a TeM Boslee MEOTOKPATHOE. KaK 3T CBOHCTBEHHO ANd AMYPCKOH Mera-
CTPYKTYPHI COMPCBOAIAIOCE BEIHOCOM OTPOMHOrO KOAHYECTBA TAl0B, B TOM
uncne ¥ Merana. CTpykTypa, B x0TOPO#H ¥Aan0Cck COXPAHHTE NOCTOAHHOE MOCTY-
LICHHE TA30BBIX CTPYIl. B HACTOAMEE BPEMA ABMACTCA BMECTHIMMIIEM MECTOPO-
saeHui HeqiTH | Tasa. .-
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Tadruna 71

Coctas razopoii $azbl 112 MIOE PATOB-BRPAIUICHHHKOE MArMATHYeCKHY Nopog
BY/IKAHIMeCKIX HeHTpoBR

N Munepan . TV, Comepaxalia razop, o0temuLie %o
2 npoGsl T™C 3

(nopena) ekt [ g, 3 N, | cO | oy | cos | HO
0-1950/2 | cTekno 900 | 6034,71 | 0.07 | 0,00 | 0,15 | 0,00 | 0,07 | 99,71
0-1950/2 QJIMBHH 900 | 997537 | 0,09 | 0,00 | 0,09 | 0,00 | 0,17 [ 99,64
0-1950i6 | oM. Q00 [ 172023 ] 1,62 | 0,00 | 1,08 | 6,17 | 6,41 | 91,82
0-1947:4 | creno 200 | 500588 | 009 | 0,00 | 006 | 0,04 | 0.37 [99,435
0-19492 CTRKTO Q00 | 4953,21 | 0.28 | 0.00 | 0,21 | 0,00 | 0.57 | 98,93
0-1950/5 CTEKNO 900 | 212519 | 0,00 | 0,00 | 0,23 | 001 | 1,84 | 97,92
0194373 CTEKM0 900 | 351765 047 | 0.00 | 0,58 | 0,69 | 0,42 | 98,53
0-1950/1 CTEKITO 900 |14077,98| 0,05 | 0,00 | 0,06 | 0,00 | 0,16 | 9973
0-1930/3-4 | crekno 900 § 193986 | 2,26 | G00 | 3,43 | 046 | 3,12 | 51,07
0-1949:/3 | crekno 900 | 408234 C04 | 0,00 | 0,08 | 0,01 | 0,55 | 99.22
e e B E R B A E
0-1344 SasammT (cTekno) | 1000 | 4586 | 0,17 | ¢,0¢ § 0,11 | 0.23 | 0,49 | 98,00
04748 J—— 1000 | 7600 028 | 0,00 | 0,89 | 1,17 | 6.G6! | 91065

9748 247 | 600 | 403 | 199 | 5,01 | 86,50

Ipivesarnie. Onpensichie rator NPOBOIMAOCE Ha ratoeoM Xpomatorpade JIXM-8]1. Ana-
smma H.II. Konoranoga. PeaynbTaTel aHaNH20B MPOBSPANHEE Ha KOMUOPOBANABIX CMECHX.

[Tpofibt Nz 1-10 - Jlapel 9eTRepTHYHLIX HiBepkennd B B, XHAYAMAaHL H Nowmoyroy (TpyRna
YaanHuau). Ne 11- 13 - TloneoreHoBale Bynkasideckie UeH PR 1o ['paGbe, [Tpumopee.

[pencrasngercd, uro HeoOxomuM Oonee rayOOKHi aHANM? PAIMEILEHHA
OPCOI0B PACTIDOCTPAHEHNA KHMOSPUTOBLIX TPYOOK H RE(TCTa3OHOCHEIX paH-
oroB Cubuph.

Jaxke mOBEPXHOCTHBIH AHAIH3 MOKA3BIBACT, MTO CYIUECCTBYCT OMpEIENcH-
Hay 3ABMCHMOCTD CBASH MPOABNEHHA [ITYOHHHOTO MATMATHIMA (HIKCMARTHITHO-
r0) ¢ OOWHPHBIMH HeTannME posHHIHAMY CrOHpH. Mokno cuutars, 110
TAM, TAC¢ CYUIECTBYET rAYOHMHHEIA BYJIKAHH3M H MEPEKPHIBAIOIMHE HX MOPOIIE,
KOTOPLIE CITYKAT NOBYIIKAMH, TAM BOSMOJKHSI H KPYITHEIE MECTOPOXKICHHA HE(PTH.

HauGonee qeraneno u3yueHas AMypcKas MEracTPYKTYPa, PAcTiOKKEHHAS
B Mpelenax AMypCKofi IMNHTHL NPeICTAB/eT OBOHI C ONYIUCHHBMM LCHTPATb-
HBIM f7poM (Braduma CYHIA0). TPEINOICHKHTESIBHO B PEIYILTATS NO3IHE-
KAHHO30HCKOH akTHBH3AIMY. T My0HHA BOAAMHEI OKONO 6 KM, OHA BRIMOJHCHA
KOMTHHEHTATBHEIMH He(rerazoHoCHeIMHE ocanxkami. B npeienax Om0koB (MHK-
POKDaTOHOR) HIBECTHRI TPYOKH KHMOCP/IHTOB H JAMIOPOHTOB. 3/1€Ch K¢ H3BECT
HBI MHOUCHOBEE, NCHCTOUCHOBEIC H TONOUCHOBEIE MHOTOMHCEHHEIE TPOABIIC:
HHA [HCNOYHO-5a3a/IbTOBOTO BYAKAHH3MA ¢ BRIOUEHHAMH PAHATORBIX, TPAHAT-
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ITRARHCICBHIX NEPHAOTHTOR, CBASAHHEIC KAK ¢ PHOTOBEIMH CIPYKTYPAMI. TAK H
aPCATBHBIMH MOSAMH (BYJRaHB! ¥ 1amiHum). [TocneaHue NMPHYPOUSHE! K KPACBOL
uacTi snagutst Cysmso. [To nepudepry kparoHa B CKAaIMaToM OO0paMACHHH
PACHOMATAKOTCA PYAHO-MATMATHYECKHE cHCTeMB! (PMO) MAHTHIHO-KOPOBOrO
MATMATHINA C KODHEBBIMH ZOHAMH (3OHH PATYNNOTHSHHA B MAHTHM), yXOIA-
mHMH Ha TIyOHHY 60-100 kM. 370 30HBI BRICOKOH PYAOHOCHOCTH C BBICOKHM
YCTOHYMBBIM DIOTOKOM TEYOHHHBIX BOCCTAHOBIEHHHIX ()THOWIOB ¥ TAJOTCHOB.
Hm ceolictsenne dopmuposatine GONbICOOLEMHBIN MECTOPOXIACHHN 0IOBA,
BOMb(PaMA, 30J0Ta H T.A.

AHanu3 u30TomHBIX JaHHelX (Sr. Nd, Pb) no rayGrHHBIM OCHOBHEIM H
YATPAOCHOBHBIM TIOPOJAAM M MAHTHHHBIM BKIOYEHHAM B HMX. XapakTep pac-
mpegenenus REE. LIL u ratoe B MEHEpanax payuquerx Qaimi rayOHHHOCTH, 2
TAIGKE TEOIOT0-TeOHHIHYECKHE JAHHBIE NAKT OCHOBAHKE CHMHTATE, YTO KPATOHEI
METACTPYKTYPH HMEKT rayOunubie "kuan”. [Topomel MaHTHH, 0COOCHHO UCH-
TPANBHEIC YACTH METACTPYKTYPHI, OTTHYAKTCA BRICOKOK IEMNCTHPOBAHHOCTEIO.
310 xopowo GUMECHPYETCH MO COOTHOMICHHIQ H30TONOB CBHHUA. 3TO XAPAKTED-
HO H B OTHOIICHHH THTOQHABHEIY 3nemMenTol (Li, Rb. K w T.4). crenens memne-
THPOBAHHOCTH KOTOPSIX YBEAUMUBACTCA B (OMEE MONGIBIX PACONABAN. YTO BO3-
MOMHO CBAAHO ¢ HEOAHOKpATHOH akTHBH3auweH. B IIyOMHHEIX mOpOIAx, BO
QIECHIHEIX BKMOUEHHAX OTMEUASTCA BHICOKAA MO BOCCTAHOBICHHBIX TA30B
(H;, CH,, CO). a rarxe dropa. B PMC, pacnonoskeHHsIx M0 nepu{icpHi cBoa
(Bamkan u ap.), 310 onpeaeaneT cBocoOpaHbl TOPHMCTEIR THR OPYICHCHHA
NpPH BBICOKOH BOCCTAHOBNCHHOCTH rA308 H BRICOKOH KEMEIUCTOCTH MHHEpab-
Helx (a3, C Apyroif CTOPOHB! — BHICOKRI MOTOK YTICBOIOPOAOE MOKET Hpeato-

~ maratek HOPMHPOBAHHE HETEIA30BBIN MECTOPOkISHUIT BramHbl CyHIAO0 B USH-
| TP AMYPCKOH METACTPYKTVDSL

AHanN3 H30TONHBIY JaHHBIX (Sr. Nd, Pb u ap.) no noposaM H BEMOYCHHIM
nepuaoTUTOB. ocodeHuocTelt pacnpenenemua Lil u EE. dmonnsolt dasst B MR-
Hepanax rayOHHHEIX (ailuit, A Takke reonoro-TeoH3MIecKy HCCIea0BanHiT
MO3BOACT CASAATH CICTYIOUINE BHBOIRL

@) ILTGOMOBEII BYJIKAHM3M HMECT HIDKHC-MAHTHHHYIO NPHPOIY. BOSMOMKHO
cBmau ¢ "D" coem:

0) TepMansHad HCTOPUA W 3PO3HA CYOKOHTHHEHTANbHON JritTocqepsl Gbina
CJAOMKKOI ¥ CBAIAHA ¢ MEPHROIIMH TEKTOHO-MATMATHYECKOH AXTHBH AN

B) rivéunHeie Qumouns! (B ocHoBuoMm H: s CH,) npH ABIoKCHHH B MAHTHH
H KOpE HCTIRITAIH CHKHYH 380momn0. OHH GBITH [TABHBIMA HOTHTELAMH Me-
{ TANIOB U COIOCOOCTBOBANH (DOPMHUPOBAHHIO PYAHBIX H. BOBMOKHO. HE(TAHBIN
MECTOPOKACHNH,

[myfHHHOE NMIABACHUE MPOTEKAST HOM BO3ACHCTEHEM BOCCTAHOBICHHEBIX
METALIOHOCHEIX (IHOHIOB. 310 CIOCOOCTBYET BOZHHKHOBEHHED MATMAaTHYECKITN
PACTINAROB C BRICOKHM COOCPMKAHUEM pyIHelx MeTam108. Ho 310 BO3MOMKHO NpH
OTPOMHOM H YCTOHMHBOM MOTOKE BOCCTAHOBACHHBIX (rronnos. Ilpu stom pya-
HBIE METAILTH IPAKTHUECKH HC BXOIAT B COCTAB NMOPOA00OPAIyIOUMX MHHEPAIOE,
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KOTOpBIC IO MEPE KPHCTAANHIAHHE H3BICKAIOTCA H3 PACIIABa. @ pacmiaB ofo-
ramaeTcA MONCIHMMH MeTamiamMu H dumongHoi ¢asoil. BonbmeoGbeMHOCTH
MECTOpOKICHHH 0DBACHASTCH 3THM (PAKTOPOM — HATHUMEM TOBBIULCHHOH KOH-
LEHTPALMH 3IEMEHTOB. COCTABOM (BOCCTAHOBNCHHOTO) (UIHOMIA H YCTOIMHBO-
CTEEO €ro pexxmma. [Ipumepont MOTyT OBITE MECTOPOMKASHHA 01083 bapkansckoil
BYAKAHHYICCKOH 30HBI, [¢ HAMH JCTATbHO M3Y4YeH (IUOMTHRIH PEKHM H NETPO-
FeOXHMHMECKHS OCOOCHHOCTH €r0 NPOABICHHA

Paccmatpusas ocoGSHHOCTH H3OTOMHLIX COOTHOIREHHI ITYOHHHELX IOPOX
AMYPCKOH MEracTPYKTYPBl HA npuMepe 0a3aapToB IUHOMOBOTC BYMKAHH3IMA,
MOKHO BIOJTHE OTPCICICHHO Mpeanonoxurs srinan EMI pesepsyapa.

Y4uTHIBAA OCODSHHOCTH CTPOCHUS AMYDCKON MEracTPYETYPHL, Xapakrep
pacnpeleieHHa NOpoJ IUTIOMOBOTO BYJIKAHH3MA H OCODCHHOCTH H30TONHO-
TEOXHMHYCCKHX NApaMETPOR MOXKHO [0JAFaTh, YTO 3BOIOUHA CIPYKTYPHI mpe-
AUIE BCETO ONPEISIAIACE TIYOHHHBIME (PAKTODAMH.
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Fnasa 7

BOCTOUYHO-AZHATCKASN CHCTEMA
KOHTHHEHTAJBHBIX TOACOB.
HPOBJIEMBI TEOAHHAMHWKA H MATMATHA3IMA

Panee Obuto oTMeueHO, 410 gad Bocrounolt Azuy kax ofmacTi nepexona
OT KOHTHHCHTA K OKCAHY XAPAKTEPHZ BRICOKAA AKTHBHOCTH TCKTOHOMArMATHYE-
CKHX MPOLECCOB HA MPOTLKREHAH BCEre (paHepolon. Ho ocobeHHO axkTHBHOM
ObIa BO3RKEMER030HCKAR INOXA, APHMEPHO Havamaacs 200 Mim jer Hazad o
CONPOBOKAABHIAACA TOPHIORTANBHBIM NEPEMEIUCHHEM O7OKOB KOHTHHEHTAIb-
HOi murocdieps! 3TOrQ PerHoNa M COOTBETCIBYKILAS YHACOHOBCKOMY ITHIUTY
PAIBHTHA 38MJEH, JTOT MIEPHOA COOTBETCTBYET HAYAMY aKTHBHOCTH MarMaTHsMa
Tuxoro okeaHa, HAYAMy PACKPHITHA ATIAHTHUCCKOFO OKCAHA, JecTpykid [an-
rel o, TaxuM obpasom. rMeeT rnobanbHbe MACIITAGH TPOABNCHIA

K 310My mepuomy OTHOCHTCA (BOPMHPOBARAC HHPKYMINAUHMIYECKHX My~
TOHHMECKHYX H, HECKOMBKO NO%KE, BY TKAHHYECKHX NOACOB B 00/TACTH KOHTHHEH-
TATLHOTO ofpamacHus THUXOTO OKeaHa, T.€. ¢ OOHOHK CTOPOHH, PACIIMPECHHE
OKEAHH4ECKOTO JHa, A C APVIOH — CKATHE BOO.IE CTHIKA OKCAH-—KOHTHHOHT H
HAYANO PAIBHTHA KOHTHHEHTANBHOTO MATMATHIMA. CONOCTABNCHHE MATMATHME-
CKHX Ipoueccor THXOTO oxkeaHa, AMCPHKAHCKON H A3HATCKOH wacTell THXOOKS-
aHCKOro OOpAMICHHA TOKABBIBACT, YTO 3TOT NMPOLECC IPOTEKAT OAHIKO OJHO-
BPEMEHHO H WMCH YepTH OSINEro PEIBATHA, XOTA HMEHOTCA M CYMECTRCHHBIC
pasIHYEA. JTO NMPEKIS BCETO ONMPEACHCHHAA aCHMMEIPHA B CTPYKTYPHOH 30-
HANMBHOCTH 00cHX BeTB¢H, B AMEPHKAHCKOH YCTKO NMPOCTIKHBAETCA 30HA/b-
HOCTH OT JPCBHAN MYTOHHYECKHMX JI0ACOB ¥ OEperosoi moNocs x 60:3ee Moo=
JbIM Ha 3anmage. PopMUPOBARMS THHCHHBIN BYTKAHHYECKHX NOACOB. KAk NMPaBu-
710, M0 BPEMEHM 3aMalBIBACT MO OTHOMICHIIO K PABHTHIO TIYTOHWMECKHN. 30-
HaJILHOCTE MOKET OBITe Q0fee CIOKHOM H HE BE3AS BHUACKAHHOH, KAk, HANPH-
nep, B Beperosos nogce 6atonuros Bpuranckoit Komymbun, Uro xacaerca co-
CTaBa, TO B LEMOM A MIYTOHKIME AMCPYKAHCKON BETBH BHINCDKHBASTCA OC-
HOBHasd NPHHUMIHATLHAA €10 30HANBHOCTh, HaubOIee XOPOMWO NPOABICHHAS B
GaromToBoM nodce baits (Kamudophut) cmeHol ¢ 3anaza Ha BOCTOK 0T Gonee
OCHOBHBIX K KMCIBIM H KanueshiM., Ho 3Ta 3AKOHOMEPHOCT HApYIIACTCA TIOMAB-
JICHHEM CTOKHOH 3OHATBHOCTH: B UCHTPABHON 4alTH 0SCa MPOJBICHET Domee
KHCNBIC KOMUACKCH MO OTHOLCHHI) K 3aMAAHBIM M BOCTOYHBIM {(Geperosoit
nryToHmreCKkHl noAc Bpuranrcxoit Komymbum). Tlepyancruit beperopoit 6ato-
JHTOBBIH [OAC ABMACTCE HAHOONEE HHTEPECHBIM B OTHOUIGHHH DPOABICHHA
KOMBUCBEIX KOMIITEKCOB, (OPMHPOBAHHE KOTOPHIX OTHHYACTCH ONMPENSACHHBIM
HIATOBBIM HHTEPBAJOM, PABHBIM 35-30 Knt.
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Ha Asparcroii cropone THXOrO OKEaHA 30HAMBHOCTD NMPOABACHUA YCI0MK-
HCHA B CBA3H CO CTPYKTYPHBIME QCOOCHHOCTAMM: HANHYMEM CHCTEM OCTPOBHBIX
IVT. OKPAHHHBIX MOpEit, GNIOKOBRIM CTPOSHHEM KOHTHHEHTAMLHOH 4ACTH M 0CO-
OCHHOCTIMH TCONHHAMMMECKOID PEKHMA UN PA3BHTHA. TeM HE MEHEe 3Oech
MPOCISAKHUBACTCA 0011A% 3AKOHOMEPHOCTD OMORQKCHHA MATMATH3MA K OKCAHY H
CMeHa cocTaBa dopMalmit ¢ fonee KPEMHEKHCABIN H KaIHEBLIX HA Doee OCHOB-
Hete ® Harpopele. Tawun ofpasom. CpaBHEHHE MarMATH3MAZ AMEPHKAHCKOH H
A3HaTCKOW BeTBEH, ¢ OHOH CTOPOHBL. MOKASHLIBACT, uTo 0OWEH 2aKOHOMEPHO-
CThEQ ABMACTCA 30HANBHOCTE PA3BHTHA MArMATHIMA OTHOCHTS/IBHO OKCAHR, HO B
OTHOLICHHM HANPABICHHOCTH (BOCTOK—3aMAI-BOCTOK) — NPOTHBOIONIOMKHAA.
ITpHHHEL 3TOTO ABACHHA HE BIIOTHS ACHEL

OB1eH3BECTHO, YTO MATMATHIM BOKPYT THXOTO OKCAHA ABIACTCA MOTH-
UHKIHIECKHM H MOMMXPOHHAIM. [IOAMXpORHOCTE €0 Pa3BHTHA ACKA3BIBAETC,
Apescde BCero, NPHYPOYCHHOCTHE) K OMHUM H TeM JKC CTPYKTYPAaM, Yaile BCero K
FAyOHHHBIM PA3AOMAM PASHOBO3PACTHBIX MATMATHYECKHX KOMIUIEKCOB. Tak,
Iuta BocToka A3HH MHOTHE PA3NOMBI CYHICCTEOBANM HA NMPOTAKEHHM BCEro da-
Hepo3oa. K HuM kak MATMOTEHEPHPYIOWHM CTPYKTYPAM MPHYPOUSHEI MAFMATH-
4eCKHE 0DPA3OBAHHEA, CAATAKIHE MPOTAKCHHBIC MHOTO(AIHEIE, NOIHXPOHHBIE
MaccHBEL JIOTHPOBKH BO3PAcTOB MHOTO(ASHBIN BHEAPCHHA B (aTONHTOBBIX TIOA-
¢ax, ocHoeaHHbie HA K-Ar, U-Pb u Rb-8r meTogax, noxazany, 4r0 HeKOTOpLIE
MaCCHBBI MPEACTABICHB PASHOBOIPACTHRIMH TEIAMHA ¢ JHANA3OHOM {(IOpPMHPO-
BAHMA OT PAHHCTO MATIC0304 A0 no3AHero Memd. Tax, MHOTHE MAacCyBhbl ILTYTO-
Hu4eckoro nosica I0ro-Bocrounoro Kurag cnoxeHwr aszamMu © BO3PACTOM OT
210-230 oo 80-140 saH GOT, T.¢. MATMATHMECKAA AKTHBHOCTL HEOIHOKPATHO
npoAsIAnace Ha npoToxeHud 100-120 aaH ner u Oba CBA3AHA C OOHMMH H
TEMH 3KE CTPYKTYPAaMH H 30HAMH reHepaumn MarM (WxyryanmaneCckuii MaccHs).
310 K¢ CBOHCTBeHHO MaccHBam Garonwrosoro nogca Ceeppa-Hepaga, FOuwol
Anacku (Alaska Ranges Talkeetue Mountains plutonic belt; 180-160, 80-45, 24-
40 Man ner), IOro-BocTounoil ATACKH (TUIYTOHMYECKHE NOACA ¢ BO3PACTOM OT
110-105 no 20-30 mzr meT) ¥ ap. TaruM o0pa’oM, MOKKO KOHCTATHPOBATD, UTO
JIHTENBHOCTD PA3BHTAA ITYTOHHYECKHX NOACOB, NPHYPOMEHHBIX K OMPEICneH-
HBIM CTPYKTYPAM, He ABJIAETCA PEIKOCTEHY, a HHTepBan B 100 MIH ner sBIACTCA
BEChMa OOBIMHBIM.

Kak yxe 0TMEMAIOCH BEIWIE, CTPYKTYPaMH, KOTOPBIE KOHTPONMHPYIOT AIH-
TCABHOCTD DA3BHTHA MATMATH3MA, ABAAKTCA [IYOMHHBIC pasfoMbl, nped-
CTABILHOINNE COGOH CYTYpHBIC [HHHH WM 30HBl CTONKHOBEHHA (KOMMH3HH)
KPVIIHBIX TEOCTPYETYPHBIX GJIOKOB, BNOJIB KOTOPHIX NMPOXOIAT ABHNEHHI [OpH-
3OHTA/MBHEIC H BEPTHKANBHEIC. BepTHKANbHEIC ABICKEHHA CONPOBOKIAIOTCA pas-
BHTHEM PA3TOMOB, [CNYOHHA KOTOPRIX G¥ACT OMPEICMATE NAPAKTEP MATMATH3MA
OT CTCIEHH BJIHAHHA MAHTRIHOIG NOITOKA BewecTsa no wuM. Ilpm ropusos-
TANBHOM JBHKCHHH MPH (DPOHTANBHOM (HKATHY HIH KOCOM CKO.IbKEHUH B 3aBH-
CHMOCTH OT 3TOFQ BOSHMKAKOT JHOO VCIOBHA CHKATHA H IVIABNCHHA B BEPXHEH
kope 0¢3 yMacTHR IMyOMHHOrO BeINECTBd W A)OPMHPYIOTCA TPAHKTOMAL! S-THIA.
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MO0 yCNOBHSA PACTAKCHHN W TPOHWKAHK 0 PA3NOMAM THYGHHHBIN BLIITABOK C
onpeJeneHuoil fonel nnapneHHA KOPEBOrQ BEIECTBA. Tak GPMHPYIOTCH rpa-
HHTOHIBI J-THDQ.

DopMHPOBAHHS TIYTOHHYECKHN H BYNKAHHYECKHX MOACOB ABJLACTCA 0CO-
OeHHOCTEI0 He TONMbKO TuxoOKeanckoro ioacd. OHH WHPOKO HIBECTHB! B Afb-
nuicko-I uvanatickoit crxaamuarol o0JacTH, Ha bupMaso-TAHTAHACKOM YUACTHE
CIag9atolt CHCTeMbl, HA Manakkckom nonyoctpose H B Hunosesun (0. Bopreo
H 1p.). Kak # B UMpKyMO2I(pUIEcKoM BYIKAHO-IUTY TOHHYECKOM MOACE. 3MECh
oHu (POPMHPYIOTCA HA TPaHMLE JABYX KpYIHeIX naur, Humwiicko#t M EBpazuat-
CkoH. POPMHPOBAHHME HX CBA3LIBACTCA C BCTPEYUHBIM JBEDKCHHEM 3THX ILIHT B
O3 THEM ME3030€, C 3aKPhITHEM [laneoreTHca B HHAOCHHHACKOE H AHBLIAHBCKOE
BPeMA TeKTOHHYCCKHX IBIDKCHHH, NPHBEIMY K "CKYUMBAHMIO" H HAXBHTO-
ofipa3oBaHHIO HA rpaHHUe OTOKOB BAOAL CYTYPHBIX IUBOB, C KOTOPBIME CBA3AH
o(uomuroBstil MenamK. TlapasiensHO MM BRITAHYTH IPOTHKCHHBIC HOAca GarTo-
auroe (IpancraManaiickui, BupMano-Manafciuii u ap.) # KOHTHHEHTAbHEBIE
HOACA BYJIKAHHTOB.

AHATH3 PAIMCINCHHA H BO3PACTHAA KOPPCALHA MATMATHIMA H TEKTOMH-
YECKHX TBHKCHHI B JBYX KPYTHEHINHX perHOHAX 3eMnH —~ THXOOKEAHCKOM H
Anpraiicko- uManaicko-MHIOCHHRECKOM — MO JaHHBIM TEOMOTHUECKHN HC-
CTeA0BAHAH MOKAIBIBAKT, YTO CYLISCTBYET CTPYKTYPHAL H BO3DACTHAA B3aHMO-
CBA3b MECAJTY XAPAKTEPOM ABIDKGHHA, (PODPMHPOBAHHEM CYTYDHBIX UIBOB C
OQHONHTAMH, IUTyTOHHYECKAMH H BYAKAHO-ILTYTOHHYECKHMH MOACAMH. JTH
JAHHBIE HY OCHOBE abComoTHBIX aatHposok (K-Ar, U-Pb, Rb-Sr meTos08B 1 ap.)
MO3BOJLAOT JAKMFOUHTE. UTO (opMmupopaHHe O(HOMHTOBEIX, IPAHHTOMIHEIX H
BYJIKAHWYCCKHX KOMIUICKCOB CBAJAHO CTPYKTYPHO, OJH3KO IO BPEMEHH H CO-
NPHKEHO ¢ ITANMHOCTEI0 TEKTOHOMArMATHYECKHX mpoueccos. Monems takoi
B3AHMMOCBA3R OBLIA PACCMOTPERA paHee HA MpHMepe CHXOTI-ANHHCKOH CRIAA-
41Ol 0GIACTH NIPH AHANH3E ATYTOHHYECKUX H BYJIKAHIMECKHX KOMILTCKCOB.

Tlogofmad CTPYKTYpHAA H BPEMCHHAA CBA3L PalBHTHA OQHOIHTOBBHIX H
IUTYTOHHYCCKHX NMOACOB AHAMOIUYHA 19 MHOTHX PETHOHOB CKIIATJATHIX obnac-
Teil BOKpYr THxoro okearHa. Tak, B aMEpHKAHCKOM OTpe3ke THXOOKEAHCKOro
ofpammenna o1 Ajackn 1o Mexcuxu oHa Haubonee xapakTepHa. B wro-
BOCTOYHOIH YACTH ACKHHCKOTO OTPE3KA MOACA BBUICIAIOTCA MGCTh OCHOBHBIX H
WECTh MEJIKHX IUTYTOHHMECKHX MOACOB CPeIHE-TIO3IHEME3030HCKOIO # paHHe-
KaHHO30HCKOrQ BO3PACTa, KOTOPHIC 3aHHMAKT OKOMO 30% Beeil IMoWAIH 1ep-
puTopHH. DOPMHEPOBAHME TOACOB CBA3AHO C TOPHIOHTANIPHLIMH JBWKCHHAMU,
¢yOmyiumeit TuxookeanckoH miHTel N0A (CeBepo-AMEPHKAHCKYH) KOHTHHCH-
TaneHy1o okpausy. QoHOH H3 0CODSHHOCTEH ITYTOHMYECKUX IOACOB 3TOTO pe-
THOHA ABMACTCA MONHXPOHHOCTH HX (popmupopaHii. HaunHad ¢ paHHEro Mena
(0 HEKOTOPRIM JaHHEIM 140 Mitd aer, mo apyruM — 100-115 MaH net) HeonHO-
KpaTHO MPOABIAETCA FPAHMTOMAHBIH MarMartusM (110-115, 74-85, 45-54. 20-
30 MAH J1T) B OTHEX H TEX JKE CIPYKTYPaXx.
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OcHosubie mosca — Myup-Yrdarop, Ammupamsta-Pepmanrureno. Kiyk-
BaH-fok u Beperoroii — mIyToHEMECKHE MOACA CHILIOB, 0DbeIHHACMBIC OBMHM
HA3BAHHEM "BeperoBoil mnToHMUECKHE KOMIMEKS" H COCTABTOIIHE [IABHYHO
nonocy BATOAHTOB 3TOTO PETHOHA, PA3BHBANECE NOITANHO, HO B CBA3K C CYTYD-
HLIM WEBOM, "KOpHeM" KOTOpOro sBIsercs Da3HT-rHIepOasHTOBBIH KTyKBAH-
MOKCKHH KOMIUIEKC, ¢ BO3pactom 8 100-115 mau fet. ['paHUTOMIRNE MIYTOHH-
yeckHi 00AC, CIOKeHHBIH MPAHOMMOPHTAMH, TOHATHTAMHE, KBAPLCBEIMH JHOPH-
TAMH H MOHHOHHTAMHE, HMEET BOPACT Tawke B npegenax 100-115 man ner. Tlo
reoJOrHYECKHM JAHHBIM OH ABMAETCA (oNiee MOJOABIM MO OTHOLICHHIO K KOM-
MACKCY Ga3HT-THNEPOAIHTOBOTO COCTABA. B CBOIO OMEPEab, HHTPYIAHPOBAH Ipa-
HHTOMIAMM T0ACAa AaMUpanTH-Peruaarureso ¢ Bospactom 74-84 mnn ner. Huc-
KOPJAHTHBIMH 10 OTHOINCHMEO K MCPSHHCISHHMM BRROC ABLAOTCA 0OpasoBaHia
RAAYTOHHYSCKHX MOACOB KAMHOZ0HCKOTO BO3PACTA, CPEXH KOTOPBIX H3IBECTHEI
KPYIHBIE H MENIKHE [0 pasiepart. ORH OTIHYAKTCA BECbMA NMECTPRIM COCTABOM:
OT KOMIUICKCA PAcCaoeHHoro rabopo 40 memouHsIX TPaHHTOB. BeckMa BEMHKR
METAINONEHHYECKAA Cetu(pHKA ITHX NoACOB. C HHMH CBASAHBI PAIMYHBIC Py-
JOTIPOABNCHHA — MEITHO-HHKSNEBHE, MERHO-NOPQHPOBEIE H MOMHGICHOBEIE,
BOB(DPAMOBEIS, 20N0TO-CepedpsHbIE H NOMHMMETANIHYCCKHS H T.IL

Kak 0TMEYaNoch BHIIIE, XAPAKTEPHBIM AN JAHHOIO PETHOHA ABIASTCA MO~
NHXPORHOCTE IIPGABIEHHA MAarMaTHIMa, OIHM3KAA 0 BPEMEHH B3AMMOCBA3D Ipa-
HUTOHIHLIX TIOACOB PAHHETO JTana (Mywp-Hmdaros ¥ AnMupanTH-PeBwinre-
rego) ¢ GasHT-runepbasHTOBBIM MarmaTuamMoM (Kiyk-BaH-J[0K), npencranlieH-
HBIM B HCROTOPBIX CIYYAAX KOHLCHTPHYCCRH 3CHANBHBIMH MACCHBAMH, UTO A3€T
OCHOBAHHE HEKOTOPBIM HCCNEIOBATEIAM 3TOID PETHOHA CUHTATh HX "KOPHAMH"
axxpenHonHoro 61oka (Gravina terrane), a rpaHULY MEXKAY ABYMA TDAHHTOHA-
HEIMH ROACAMH ¢ IPHYPOYCHHOH K Hel ofuomuTosoH acCoumManHedi, BO3MOMKHO,
rnaBHoH Mo3IHeME3030HCKoH CYTYPOR,

B CEECPOAMEPHKARCKOM 3BEHE MIYTOHHMECKOro nodca ocofoe MECTO 3a-
unmaer baromnt Creppa-Herana, BEITAHYTHIA Conee ueM Ha 400 KM ¢ ceBepa Ha
10T 4epes BOCTOUHYE 4acTh Kannopauu v mupunod# B 80-100 k. B reonorn-
YECKOM QTHOLWICHHH HTO NOJHATHIH OM0K 3eMHOH KOpBI, € BOCTOKA M 3amana of-
PAHIYSHHEH COPOCOBRIMM Pa3MOMHBIMH 0HAMH, OTIC/HIOUMMHE €10 OT METa-
MOP(HMECKOTO MOACA [IABHEIM 00PazoM B KaifHo3olckoe BpeMi. BoctodHee O
rpanyyuT ¢ Bonbism BacceifinoM (Great Basin), BIoMb BOCTOMHOTCO KPas KOTO-
poro B Beperosou xpefte passura ¢QHONHUTOBAS ACCOMAAUMSA, CONMPLKCHHAA MO
CepHH paznoMOB cucTembl Cau-AHapec ¢ ¢paHuHCKanckol TomueH. baromar
Creppa-Hepana ABNACTCA CTOKHBIM H COCTOHT H3 MHOKECTBA THCKPETHBIX TUTY-
TOHOB, HMEHIIMX CEKYIIHE KOHTAKTBI OPYT ¢ APYIOM, C BO3PACTHBIM IHAmalo-
HOM (DOPMHpPOBAHHS OT TPHACA O MO3amero mena. ITo JaHubiM ADCOMOTHOrD
BO3pacTa Ka ocHose U-Pb meTona 210T guanaszoH H3mMepaercd or 210 muH nmer
a0 88 MmH ner. Beinenserca meckomeko (as: 210, 186-135, 155-125, 125-
88 snn ner. Cpean MeNoBBIX FPAHUTOHIOB OMOJIOYKEHHE (a3 oTMeuaeTea B 3a-
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nagHoM HanmpaejaeHuH. LlentpanbHas 4acth OAaTOAMTa NMPEICTABNEHA BHEApPE-
HHAMH C HHTEPBANOM B 155-125 MuH neT.

Taxnm obpazom. dopmuposanne 6atomnTos Ceeppa-Hesaga Gei1o nosH-
XPOHHBIM ¢ O0IIHM OMOJOMKEHUEM B 313 THOM HATIPABACHHH,

Her xeobxommmocT $01e¢ ASTANBHO OCTAHABIHBATLCA HA OCODCHHOCTIX
COCTARA M SBOMONUMH Nopon 6aTomira. Ol ORYOIHKOBAHE B H3BECTHBIX TPYIAX
CCREPOAMEPHKAHCKHY TCONOIOR, MHOIUE H3 KOTOPHX CTRIH KNACCHYSCKHME
[Bateman, Chapell, 1984: u ap.). Cneyer noguepKHyTh, YT0 OATONHT CTPYE-
TYPHO H 0 BPEMEHH COMPMKEH ¢ 3OHOH CHATHA, NpOABJICHHOH B NICPHON HEBA-
JUHCKOH OpOreHHH H (JOPMHPOBAHHA OQHOMHTOBOH ACCOHMALMM, KOTODYHO
MHOIHE HOCICIOBATENH CBAZBBAOT ¢ cyOmyruneil THXOOKEAHCKOH IHTH 1OA
Cepepo-AMEPHKAHCKHE KOHTHHEHT. B Tedenue Menma m J0 Hadana KaHHO304
c(hOpMHpPOBaIACh CIUIOMIHAA CTPYKTYPA CEBEPOAMEPHKAHCKOH KOHTHHEHTAJIb-
HON OKpauMEl C JBY}MA OCHOBHBIMH ODOTEHWHCCKHMH (PPOHTAMY. HAZBHIUBLIM
noAceM B ropax Pokxu MoyHTaliH H2 BOCTORE K IpaHIHCKAHCKOH dopraupe K
CTPYKTYPHBIMH ieMeRTamu B beperosos xpefre Ha 2anaze.

MarMaruss paHHero KaiHo304 3anaga H socroka CILIA B Gonsiuedt crene-
HH ONPEICIAETCA CTPYKTYPHOI CBAIBI0 ¢ CHCTEMOH TOPH3OHTANBHEIX IIPABOCTO-
POHHHX CABHTOB BAGNb THYOHHHRIN pa3tomO0B. Taxo# CHCTEMOH ABIAETCA M-
Heament Jlesue i Knapk Ha cesepe u auneaMents! Texac u Kaaram Ha wore, ®a
rpaniue ¢ MekcHkoit. K Heli npuMblkaer cucteMa pasnomoB CaH-AHApeC.
JBHKCHHA BIOME 3THX Pas/oMOB CO3JAT FEOJHHAMHYECKYIO Mapy, KOTOpas
ORPEASTSIET PAIBUTHE NOMEPEYHBIX K HUM PA3ABBIOBBIX 30H PadIEoif TayOHn-
HBL SANOKSHHA, ABIMFOMMNCA MY TAMH BHEAPEHUA PATHOCIYOHHHE MATMATHHE-
CKHX pacmiaeoB. Takug¢ mosAca BYJIKAHHTOB NPOTACHBAKOTCA MO 00€ CTOPOHEI
Garomura Creppa-Hebaga (ByNKAHO-AYTOHIMECKHE KOMMIEKCH rop Kmamar,
Creppa-Hepana, bav-Mayurus u 1p.).

Ha Gonee nmoszmreMm 3stame BIOTE HHMX (DOPMHPOBAMHCE NMOACA HEOISH-
YETBEPTHYHBIX CPEIHEOCHOBHEIX BYTKAHHTOB H MOWMHKEC MOKPOBH 0a3aIbTON-
noB CHeiik-Preep, mmato KomymOun, pudta Puo-I'panie. Bacceitnos u Xpeb-
TOB. B mosuume 6435 TOHAHBIN IOKPOBOR H CBAMHHBIN C HHMH KHCIIBIX BY/IK3-
HUTOB KalbJEPHHIX HCOTCH-UCTBEPTHYHBIN (TUIHOUCH-TCHiCTOUCHOBBIN) KOM-
TINEKCOBR MHOFHE AMEPHKAHCKHME HCCISOOBATSIN YCMATPHMBAKT CTPYRTYPHYH
cBA3b ¢ rayOuHHON ¢HeTeMol BocToMHO-THXOOKEAHCKOrS MOIHATHS, "HEIPAO-
wero" B padione KanudopHuiickore samuea mojx 3amaguyio uacte Cesepo-
AMEPHKAHCKOTO KOHTHHEHTA H (QHKCHPYEMOTO MOBBILCHHBIM TEIIOBRIM NMOTO-
KOM., AHOMATHSIMH TCOQH3HUCCKUY, MOJISH B 7.1,

Bosepamance k npodnese cooTHomenna Garonntop Ceeppa-Hesaaa, syn-
KAHO-TUTY TOHHYECKUX TOACOB H ofuonutos Gacceita I'pelit Bammm, aoxn0
NOT4EPKHYTh, 4TC OHH (JOPMHPOBATIHCE IOCICAOBATENBHO H CTPYKTYPHO CBA3a~
HEL MexaHu3MoM, 0DYCIOBHBIOHM UX NPOABICHHA, KAK MPABHIO, MPEATATaeTca
CyGMyKUHA OKeAHHMECKOH TUIHTHI NoJ KOHTHHEHTAABHYIO. T.€. BCTPEUHBIE JBH-
seHua IByX 0;10x0B, BatomuToBriit noac GOpMHPYETCA HA TPAHHIE BIOTL CYTY-
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PEL B MPEOETAX KOHTHHEHTANBHOIQ OJ10Ka, B KOTOPOM (DHKCHPYETCH MOBHIICHHE
MOILHOCTH KOPEL (1o 50 kM), MaHTHA XapaKTEPHIYETCA 20HAMH Pa3yNIOTHEHHA,
CBA3AHHBIMH C MOBLIIIEHHBIM TEMNOBRIM DOTOKOM [Bateman, Chapell, 1984}

[uprymmanp@uaecknil Iy TOHHMECKUE NOAC HE MCHES AKTHBHO MPOABICH
u B IOmw0H Amepnke; B bonusmiickux, [epyanckux u Ynnnickux Amaax. Ho
HAHOO/IEE OTUCTAHBO B3AHMOCBA3E NPOABICHHS O(HONHTOBLIX TIOACOB. 30H Me-
MAWKA H DUIVTOHHMECKMX TPAHHTOHIHBIX H BYJKAHO-IUIYTOHHMECKHX FOACOB
YCTAHABNHBACTCA B KOMYMOMICKOM CekTope AHA. 3/eCh BRLISAMHOTCA OBA Pas-
HOBO3ZPACTHBIX NoACA oHOIHTOB H GAaTONUTOB, (QOPMHPOBAHKE KOTOPBIX HPO-
XOOH/IO ¢ HHTEPBANOM BO BpeMeHH B 40 M ner u Gonee [Jacques et al., 1987 B
PaHHEM METY H TO3JHEM CSHOMAHE — paHHeM mateoncHe (80-60 MiH 1eT) B Ne-
pHOX (POPMHPOBAHMA TBHKEHHA OKEAHHMECKOH NAMTHI H MOJABHTA €& MO KOH-
THHECHTAITBHYIO.

Brinemaoted asa meprona cyOIyKIMH, ONPEIETICHHBIX PATHOMETPHMECKH:
pannuif — B HHTepBate 110-160 muH net n nozauui — 30-100 MaH ner. B pan-
moo  cybmyrmmo Osun  obayumposamn opmommter (Rio San Francisco
ophoplitic complecs) [MoaaHat cyOayxug seI3Eana COXYKUHPOBAHHE BIONE 3a-
nagHo-Kopanisepekoro pasaoma Kayka, ApyManscCkoro O@HONTOBOLO KOM-
mekca. B oTHMEe 0T NepBOro 3T0T KOMNACKS COCTOHT H3 CEPHH MOPOA, BKIO-
YAROILEH TOMCHTSI, TYPOHINTEI, rab0po M MepUIOTHTEL

TpanuTonaHEe MTYTOHR ABYX BO3PACTHBIX KOMINIEKCOE (110-160 H 50-
100 mmH 1er) B Lenrpanshpix KopammbepaX pasBHRAXTCA VHACTCTOBAHHE M
CTPYKTYPHO CBA33HBE ¢ ABYAA ICPHOIAMH CYOIVKIMH H NPOABNCHBI B BHIE ABYX
LEMOHER, COBMEIUEHHBIX B NMPOCTPAHCTEES, HO PASIHYANMIHXCA HE TONBKO BO3-
pacToM, HO M coctaBoM. CreqyeT MOTYEPKHYTE, YTO, TakK e KAK H B APYTHX
PerHoHaX, MIYTOHHYECKHE NOACA (ATONHTIOB CTPYKT) PHO COMPSDKEHBl ¢ odwo-
JHTAMHE, HO PA3BHTH MapaancibHO HM B Mpelciax KOHTHHEHTANLHBIX OJOKOB,
NPeICTABNSHHBIX APSBHHMA 0OPA30BAHHAMH JOKCMODHA-NANCO304 .

O6ayxkuHa O(HOIMTOR CONMPOBOMIANACE OOPA3OBAHHEM ITAYKO(AHOBEIX
CHAHLEB, BO3PACT KOTOPLIX 10 JAHMERM K-Ar MeTona onpenendrecst B 125 Mm ner.

B asuarckofi BerBH THXOOKEAHCKOTO MOACH PAIMEIICHHS INTYTOHMYCCKHY,
BYNKAHHYECKHN M O(HOIMTOBBIX NMOACOB ABAAcTCH Gonee CNOKHBIM. Ecmu
YYeCTE (A0KOBOE CTpocHHE BOCTOUHO-AIMATCKOH OKpaWHBL, 2 Tawke 1Oro-
3anagHOH 4ACTH THXQOKCAHCKOTO CEKTOPA, BRIMAMMIHX ABCTPAIHHCKYIO,
HHAHHACKYIO MIHTHL H HATMHE OKPAMHHBIX ¥ BHYTPCHHHX MODEH, TO B COOTHO-
IMEHHAX ILTY TOHHYECKHX TMOSCOB OTHOCHTENBHO CYTYPHEIX JIHHHH HAMEYAeTCs TA
ke TeHaeHUMA. Hawbomee moapoGuo 310 paccmorpeso Ha mpumepe HOro-
BocrouHol A3uu, a Taxske B 00NACTH CTHIKA KO/KHOH OKPAHHBI A3HH H CEBEpPHOH
yacti Wnauiicko muuts! (puc. 72).

Qfpamaer Ha ceba BHHMAHHC TOYTH HACATBHAA PUYPOUCHHOCTL MTYTO-
HHYCCKHX TOACOB K 30HAM CYTYDHBIX NHHHH, PA3IeMIOIMX KPYMHBIE re0bIoKH,
COCTABILTIOMIHE CYMEPKOHTHHEHT manco-Eepaium u [oxasady, KOHCORMIMPO-
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CKHX NMOACOB IOra W }Oro-Boctoka
ATMATCROTO  KOHTHHEHTA 00
[Mattauer. 1986] ¢ zononHeHHAMH
aBTOpOD.

1 - naneo-Erpazua, 2 -
lonnsana, 3 - ouonnToBEE MOACa
B CyTyphl, 4 ~ Nodca rpandAToHAOR
{a - mameorodickne G — Merozo0fi-
e —— : y CKHe), 5 — ByIKaHWueckHe ModAca,
g 6-- pasoMel, 7 — TPAHCKYpPaHTHME
paToMel, § — "KONMAK" PRaHYHRX
MenxHy Bmokes [TameoreTHea
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BAHHBIC B €IMHOC UENOC MO3NHC-NANCO3OHCKAME M WHIOCWHMICKHMY TBIKE-
HHAMH, HO AKTHBM3KDOBAHHBIX B TO3HEME3030iiCKoe—KaliHO30HCKOE BpeMA
(AHBIMAHBCKHE H FHMANANCKHES ABHKEHHA),

CyTypHBIE JHHHH, BAOJL KOTOPBIX HaSTFOOAKOTC MENAMK, O0IYKUMA
O(HOJHTOR, 3 TAKKE B HHIPY3HH, ObITH ZKTHBHEIMH B MO3OHEM NANE0O30S, B
PAHHEM H MO3NHEM ME3030¢ (HHIOCHHHHCKHAC M AHBINAHLCKHE NBIHMCHUA).
O{ro/mMTOBBIC TOACA MPOTATHBAOTCA HA COTHH H THICAYM KHIOMETPOB, (PHKCH-
PyA BAOAL CYTYP PAa3fencHHME HA OTICHBHEIC pajHopoaHsle GnokH. Haubonee
XAPaKTEPCH B 3TOM OTHOWIEHHH "“KONTAK". BOZHHKIUMA MEATY nanco-AsuaT-
CKHM KOHTHHCHTOM H I'OHABAHOH B NEPHO JAKPHITHA K TIOCNCAYIOHIHE IOXH (B
merosoe Teruea; puc, 72).

ARATH3 TEOJOTHYECKHX JAHHBIX B HociuenHee gecarmnerue [Tapponnier et
al., 1986; Le Fort, 1986, Girardean et al., 1985; Mattauer. 1986; Suensilpong et
al., 1983: The Geology of China, 1986; u ap.] mokazeIBaeT, ITO PAIBUTHE [IV-
TOHHMECKUX MOACOB B NO3aHeM (aneposoe B IOro-Boctounoit u ¥0xuoit Asun
COMPAKCHO BO BPEMEHH H CTPYKTYPHO C 3ITANOM KOJUNIM3HH HA [PAHHLEC 3THX
OI0KOB | PA3NEATOIME HX CYTYPEI ABLIOTCA HAHOOMEC AKTHBHBIMH B OTHOLIS-
HHH TEKTOHHHMECKHN M MArMaTHYeckHx npoueccos. Kax 6,10 0TMEUCHO B TEABE
2, ¢ HHMH CBA2AHBI MO3AHC-ME3030HCKHe TUIYTOHHHECKHE moAca LieHTpaabHoro
Cuxory-Anuna, KOro-Bocrounoro Kuras w H0ro-Bocrounoii Kopeu. Mozame-
ANSO30fCKHE H HHIOCHHHHCKHE ABIKCHHA, HAHOOIEE AKTHBHO MPOABHBILHECA
e Knrae v Huzokutae, chopMUpOBATH NPOTAKEHHBIE MIYTOHHYECKHE MOACA
BAONL CYTYPHBIX AuHHH, pasoensmomux Cepepo-Kuraiickyio mnatdopmy ot Ce-
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gepo-Bocrounore Kuraiickoro 6aoka; Anrem-Tar, Conyvee-Cuwmamyityss ("Hu-
WAHL-SIHLWARLCKAA JBHHHA"), BIOIb CyTypHOH muHHM — CH Yoy-MacuHs,
Mansas-Tyruss ("HuHbIHHCKAE THHHA").

B HOro-Bocrouton Kntae maytoHIdeckue TOACA COTIPKEHEL C CYTYDAMH,
KOTOPBIC PACTIONOKEHEN MuO0 B koHTHHEHTANBHOH wactd (laocur-CHHUAAH-
ckas). mud0 mo Kparo. B nperenax Taieans (Xyvansd-Hyr-tafickas). C HEMH
CBA3AHE! NANCOIOACKHE M ME3030HCKIE Moaca OATONHTOB.

Ha rpannie Muaniickoit u EppatuaTcioit nIMT MO3IHCIANCO0HCKAT 1 Me-
3030HCKAA KOMUTH3HH COPMHPOBATH CIOMKHYK) CHCTEMY CKIATYATHIX KOMAIEK-
COB. 3OHBI HaABHIA. OHONHTOBOMO MEMAHKA H NMIYTOHHYECKHE TIOACA, C KOTO-
PEIMH CBA3AHEI KpVIHEHEE MeCTOPOXKICHNHA 00BA. BONR(PAMA U JpPyTHY no-
neHbIX HeronaeMbIX Taunanna, bupsmer ¥ Kuras.

Harbonee APKHM NPUMEPOM ITHX COOTHOMICHHH MOTYT OBITH CTPYKTYPHI
IMimanaep, rNaBHON 0COOEHHOCTRI) KOTOPBIX ABJACTCA THHCHHOE PACONOKEHHE
OCHOBHBIX JICMEHTOB OTHOCHTEIbHO rpasuubl Muauifckoit mute! (puc. 73), pas-
JeNeHHBIX cepreil Napae/bHBIX Pa3aoMos. Baone Hux otMeyaroTcs 836pOCH H
HAABUTH. A Taloke cyrypHelii mop fpaye-Llawrno ("Huno-Llaurno cytypHas
aurua”). Ha BCeM €ro MpoTAEeHIH OTMEHAKITCA BBIXOIBL M10P0] OfMHOMHTOBEIN
accoLMAUHH, JAHHBIE MO KOTOPEIM OBLIH MOMYMCHEI B PE3VIBTATE KHMTAHCKO-
($paHIy3CKHX M KHTAHCKO-AMCPHKAHCKHY COBMECTHBIX paloT B 3TOM PCTHOHE

Pue. 73 OcHOBHbIE cTpykTypHBle 2NemenTnl Iunanacs W Tubeta ([Le Fort, 1986;
Tapponnier et al . 1986, & ap | ¢ noMoASHHAME ABTOPOR)

1 - opmoauTsr, 2 — Tpanc-THmanaiicknii SatonnTossiil noac; 3 - MAyToHHueckhit noae Ce-
Bephelx [Hmanacs, 4 — mayToHnueckyii moac BoicokHx THManaen; 5 — Tpanc-Tnmanakcknfi nosc
OCHOBHBIX {A) M KHCBLX {G) BYhaHKTOR;, 6 ~ HeoTeH-deTBepTHuU B DasanbTobbic nnato CepepHoro
TuGera (Lunaxaif). 7 - 20HM Hanexra M nogneura: a - [napdad norpaddutan, 6 — Tnaskas ucH-
Tpafbaad; 8 — 30Ha pasBHTHA TOAYORIX CRadeR; 9 — OCHOBHEIE PaioMEl H cyTyper: 1 — [namxag
NOrpaHryHad 3082 pastoMos Mamamaes, 2 - Apayi-Hasrmo (Muane-Uanrno), 3 — Anayoe (pasaomsl
32 rpagyca n ap ), 4 - Uennrimanzsn, 5 - Curoy-Machns. 6 - Anteig-Jlar
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[Girardean et al., 1985; Le Fort, 1986, u ap.]. Ha cesepHoil cropode 31oii cyTy-
PBI. HEMOCPEACTBEHHO K HeH mpuMmikad, passur Tpadc-I'muanaiickuft nmyto-
HideckHi BaTOMHTOBRIE NOAC, APEACTABJICHHEIH copHell KPYOHBIX IUIYTOHOB,
OJHHM H3 KOTOPHIX ABJACTCA DayToH [aHamcy. BaTOMHTOBBIH IOSC BRITAHYT
Bi0ne Apmya-Llaarno cytype or Jlxaca 1o Jlamaxm Goaee wem na 2300 ml
Bospact rpadurougos no ganrAbiM U-Pb Mmeronma onpeneieH B 95 MAH NET H
Omu3ok Kk BO3pacry ouoMETOB (93-97 wan 103-114 sutH fer). OOHAKO €CTh H
JPYTHE TAHHBIE OTHOCHTENEBHO BO3PACTA O(HONHTOB B rPaHUTOB. OHH KacarTCa
PAsTITHEIN YYACTROB HTOro NPOTHKEHHOTO HoAca. MoXHO JOMYCTHTDb, YIO Ha
BCEM CBOSM MPOTSLKCHHH OH (OPMHPOBANCA HE OJHOBPEMEHHO. (neayer ocTa-
HOBHTBLCA HA TOM, YTO NOAC FPAHMTOHIOE PACTIONATACTCA CPSIH APEBHHX TOpOA,
BO3PACT KOTOPBIX ONPEJSAeTca JOKeMOpHeM. ['cOXMMHYECKHE, H30TONMHBIE H
JOPYTHE AAHHBIC AT OCHOBAHHE CUHMTATH, YTO MOPOAEL GAaTONMHTOBOTO MOACA
06pa3oBaHe! MIABICHHEM NOPoX cyOcTpata. BMecTe ¢ TEM MPOHCXOKICHHE Ipa-
HUTOWIOB CBA3LIBACTCA C CyOIyKuMeH aHANCKOro THIA B PE3VILTATS KOATH3HH
Hinauiickol # EBpasuarckoit nuur,

K wory or cytypuoii muuie fprye-Llanroe mapannensHe €My npoTd-
THBAETCA €Ie ABA TLUTYTOHHYECKHX MOsca: nefikorpanuTopeiii Bricokux I'nmana-
¢B 1 rpaunToBblil CepepHbix Numanace. OcoSEHHOCTRIO ITHX MOACOB ABILACTCA,
TAK JKE KAK W mPeZbLOyilero, Gomiuan npoTxeHHoCTs (Donee 1900 kM), Ouu
NPeICTABNCHB! OTICHEHBIME MACCHBAMH ABYCTIOAAHBIX NEHKOIPAHHTOB H Jeii-
K0AAAMEIUIHTOB, IO BO3PACTY OTHOCAIMMXCA K NMANCOLEHY, 4 THOKS XAPAKTEPH-
3YKOTCA BECBMA BBIEPIKAHHBIM MHHEPANBHEIM COCTABOM. HO TETEPOTEHHBL IO
CTPOHIHEBOH HIOTOHHH H TOMOTCHHBI O CBHHIOBOH. OTANMAIOTCA KpaiHe Hi3-
KHM COZCPKAHHEM PEAKO3EMENBHBIX ICMEHTOR H TopHA. [Tomararor, uro HX
APOHCXMKACHHE CBA3AHO ¢ RIABACHHEM ROpoA CyOcrpata (rHeHcoB). JauHbie
ro m3oronun Nd, Sr. Pb H "0 no HekoTopbIM MACCHBAM TPAHHTOB (MaccHe Ma-
HAcaa, JBepecT-Makamy W Ap.) COTACYIOTCA ¢ TAKOBBIME MO nopogam dyHIa-
Menta [Le Fort, J 986; u ap.].

K cepepy or cyTypHOii 20H! SAp.TyH-LIAHI IO BRLABNCHA CEPHA LIYOHHHBIX
PajIoOMOB, CPEAK KOTOPHIX HAHOOMIEE NMPOTAKCHHAIM ABETCA PA3NOM ARAYVO
(um Bauryn-Hymancxkuit). Booms pasnoma, npencrasamouero coboit CyTyp-
HYK) JIHHEIQ, OTMEYAIOTCA BRIXOOB MOPOL OJHOAKTOBOH accoHMAUHH, PaznoMel
H CYTYPHEIE 0B AB/LTIOTCA 30HAMH TOPH3OHTAMBHLIX JBIKCHHI. Mexay pas-
nomaMiu SpayH-11aHrnoe B AuIZy0 HAMEYAETCA LEnad CEPHA Pa3ABHIOBBIN 30H,
OPHCHTHPOBAHHBLX NOJ, PA3IHHHBIMH YIIAMI, HO HAIIE NONEPEHBIX K HUM. OHH
ABHIKHCE CTPYKTYPAMH, BAONE KOTOPBIX B IO3IHEM METY H MANCOHSHE OBLTH
H3BEPTHY TRl BYTIKAHHTS! CPEMHEKHCNOTO COCTABA. KOTOPBIS BBITAHYTHL NAPAIl-
ACABHO DATONMMTOBOMY TNOACY. OJBOBOLMA BYJKAHHIMA TPOABNEHa 0T Oonee
KHCJABIX H LISJIQUHBIN K CPEIHHM THIAM B CEECDHOM HATIPABICHHHE (puc. 74).

Kak cuntawt ConBIMMHCTBO HCCTcAoBaTenelt IHMAnacs ByTKAHMIM CO-
APEKECH ¢ KOHSUHBIMH (pasamu MarMaruiMa Tpasc-I HMATaiCKoTO IWIYTOHHYEC-
KOTO GOACA, BHOADCHME KOTOPHIX HPHYPOUEHO K CeBCPHBIM ero SopraM. XoTa B
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Puc 74 CremaTHIHpoBaHMag vonete pazeutid DuManaes v TrOeta 8 NO2AHEM Me3030¢-
walnosoe ([ Tapponmer et al JIS&6] ¢ aononeHlinaMe ABTopos)

{ = rnyGHHNLIE pAzIOMBL M HATIPABACHARA TOPHIONTANBNLIX ABHKESHHE 0o HAM 1 — Hpiyu-
Haxrno, 2 - Aamso, 2 - [nagHag TpaHHYHAA 20HA PA3IOMOR H HATBHTOB. 3 — MeJiKHe NoNepeyuHELle
30HBL PASIOMOB H FOPHIOHTAMBHBIX JBHKEHHA 0o Hus., 4 - HanpasmcHue ABHACHHA Huawiekoi
MAKTEL, 5 -- 30HA pasIBHIOE PHTOCEHHOTO \apakTepa, 6 odwmonat, 7 — Tpanc-Iumamaiickni
noas GaToNHTOE, § ~ MIYTOHRYSCkHe moaca a — Cepepo-DuManatichul, 6 — Briconnx Dumanacs,
9 — BynKaHBveckHil moge, 10 — mokporsl 6azampros (N-Q), 11 - 30Hbl RoOnEpeHEIN PACTAKESHHT H
BIATHH

OTZENHHBIX pPalOHaX. B NEPEKPHIBAKOLIMN WX 0CAA0UHBL OOPATOBAHHAN, OTMe-
YAOTCA OONOMKH IPAHHTOB. KOTOPEIE, B CBOKO OMeDENb, MEPEKPHITH BY IKAHWTA-
mi FEme ogHa ocoGeHHOCTE CBOHCTBEHHA BYJIKRHHTAM OHH [0 JIaTepalM co-
NPAKEHB! C 0ONACTRIO PAIBHTHA TPAHHTOHIOB IUTYTOHHMECKOTO FOACA BBICOKHX
Pivanaes

K cewepy or paznoma AHTyo B paifone Tuberckoro IMmato (Lan-Tawn) pa3-
BHTHI COBPCMEHHEIS §a3aBTOBBIC MOKPOBH {IHENOYHBIC H CYOLIET0YHEIE), KOTO-
PHE NOKPLIBAKT IHAMKTEALHYIO WAOLANs (~90000 R I COMpPAKEHBL C PA3No-
mavie \peOta Kyep-Jlyeb. aBmmomerocs samaaxoil yactsio (Croroy-MacuHb)
LuapmBcKoi cyTypsl

Kpatkuii ob620p MarMarmuecknx obpazosammii TuOeta  [umamace eme
Pa? NOKA3ILIBACT. YTO TAE NPOABHAACH YCIOBHA BCTPEMHBIN CXATHH. obycno-
BHBLUIHY CTPECCOBBEIC HANPAMEHHA, CKYMHBAHAA. HAIBHIO0Opa30BAHMA, CASICT-
BHEM KOTOPBIX ABJIAIOTCA HEOOBIYHAS MOIIHOCTE 3eMHOH KOpBI (10 70 kM), TaM
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BOSHHKAKT YCROBHA MArMaTHiMa (o0pajoBaHHE PAHHTOB OONBIIHX 00BEMOB),
KOTOPHIE, KaKk 3T0 BHIHO H3 RHAMH3A MCONOIHYECKHMX JAHHEIN, NMPHYPOUCHB! K
IpaBHLe KeCTKUX OJI0KOB KOpsl H onee MOOHMBHBIX 30H, TAKHN, KAK CYTYPHBIE
LiBLI ¢ OONYLMPOBAHHBIMY TUIACTHHAME O(HOANTOB. CHATHA, KOTOPHIC 31€Ch
BOSHHKAIOT. 110 JAHHEIN ETPANOTHMECKHN Heehenonanuil, socruratot 8-12 xGap
H TeMepatyp (o pasiaHuHbiM JAHHBIM) OT 500° go 8507 C, mpH 3TOM NMpPOABU-
Jack OCHOBHaA CTAOHMA Meramopduiua, CBA3AHHAA ¢ HATBATOCOpPAa30BaHHCM
BI0ITE [ TABHOTO UEHTPATLHOTO HANBHTA.

OrmMeqaeTca ONPEICNCHHAA 3TANHOCT: PA3BHTHA TEKTOHHYECKOTO H MAr-
MaTHYCCKOFO MpolieccoB: opMuposanne Tpaxc-I mManakickoro 6aToauTa Mpo-
XOZHIO B NEPHOA MAKCHMANBHOTO CKATHA H HAABHTOOOPA3OBAHHS BCRCA 32 00-
JvkRUEeH opuoNUTOR. B skecTiux OmOKAX BICHB CYTYPH CO3TATHCE YCIOBHA
NIABACHEA H BHCAPCHHA OCHOBHOH MacCHl mopond CaToNHTA ¢ MOCHONYIOINHM
BHEApeHKeM Donee no3aHuX (a3 BXOTE ceBepHoit rpanuubl 0atoauta. OcHOBHASA
KOJUTH3HA MPOXOIHIA B MEPHOA MENA-HAYAJA mancoucHa, Hopwri »tam komin-
3HH B IIATCOLCHS BBI3BAT (JOPMUPOBAHEE K KTV OT Cyrypd Apayn-Llanrmo B
mpenenax Brcoxux [umanaes apvx mogcos 6atonuros: Buicokux I'Hmamaes o
Cesepupix Ninanaes, FOPH30OHTATBHEIMH ABIOKCHIAMUH BIOAL CYTYPH SIpavH-
Lanrno u AHIY0 COPMHPOBATH CHCTEMY PasABHIOB, IOICPEdHBIX K HX IPO-
CTHPAHKEO, BAONbL KOTOPEIX BHEAPHIHCh NABRI KHCIOTQ H CPEOHETO COCTABA.
[peanosaraeres, YTO PasBHTHE BYJKAHNYECKOTO NMOACA K ceBepy oT TpaHc-
MIManafckoro CONPMKCHO MO BPEMEHN ¢ BHCAPCHHUAME K IV OT HErQ OAYTO-
HOB MosAcop Bricoknx u CesepHbix THMANaeR.

Baoas Bocrounoro kpad Muamiickolf mumTel M KPaTOHAMH A3HATCROTO
xonTHREHTa — Llantaft, Kuraficxun n HATOCHHUMNCKEM — DA2BHTA CHCTEMA
IUIYTOHHMECKHX H BYJIKRHIMECKHX MOACOB, CONPLKEHHBIX ¢ CYTYPHBIMHA 30HAMH,
PA3ICIVHOIHMH 3TH KPATOHBIL, 4 TAKKS CRIAIYATHIC 30Hbl. BO3SHHKIUHC IDH KO-
AH3HH HHaHACKO#® IHTs! ¢ AZHATCKOM.

Haubo1ee WPOTAKEHHBIM ABIECTCA MOAC GaTONHTOB. NMPOTATHRAXCHIMECA
OT BOCTOMHOTO Kpasa Tubera mo Mamarkckoro moayocTposa BIONME CHCTEMbI
CYTYP, PAICIMOMIHE KPAaToHsL [ TapHsM U3 Hux semercq cyGMepHINORATEHAA
cucrema Uanusir-llyanusanckan (Ha cepepe Kuraa) — Haw-u Yrrapawnr (e
ceseproM Tawdanne) — BenryH-Pay0 (sa ManakkckoM NOIYOCTPOBE). pazde-
wmomas kparoHsr 1laHe-talt or HHznocHrufickoro. Bocrousee nporsTHeaeTca
pasnoM [2eHpwaizas  XyHxd (Kpacsas pexa), BIOAb KOTOPOTC (PHKCHDYHOTCA
BBIXOIH N0POI OQHOMHTOROH accouuaLyH. Kak y>Ke OTMEYAIOCE BBIIC, IApan-
JCIBHO HM PAsMELAIOTCA MUIYTOHHYECKHE H BY/JKAHWMECKHE HodAca BHpMmBbI,
Tannaraa 1 Mazaznu, a Taoke moaca Kuras (nposnsus FOuHAHE) 1 BeeTHaMa,

COOTHOIEHHE HXYTOHMMECKHX, BY,IKAHIMECKUX # OQHOMHTOBEIX TIOACOR
HauGO0Mee OTYETIHBO NMPOABICHO B CEBEPHOM M UcHTPalpHOM Taunasme H Ha
rore Manazun [Suensilpong et al., 1983; u gp.], rie HAMEYRETCA CTPYKTYPHAA
CBA3b B XAPAKTEPE HX PAMEIUCHHA H FTAMHOCTE pazeuTiul. Onmol n3 ocobento-
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CTeit pasMelfeHHA MATMATHYeCKHX O0pA30BAHHH 3TOTO PErHOHA ABIAETCA HE
TOILKO COHPAKEHHOCTE ¢ CYTYPHEIMH WIBAMH, HO TalKe MOCHCIOBATEIBHOS
pasBHTHE NOACA OATOTHTOBRIN HHTPY3HE H BYIKAHO-ILTYTOHHUESCKHX KOMIUIEK-
COB. pa30OIICHHEIX B MPOCTPAHCTBE M BPEMEHU, HO CBA3AHHBEX ODINHM LMKJIOM
TEKTOHHYUICCEHX ,ElBlfDKCHHﬁ‘ TJIABHBIMH H3 I(OTO]J]:IX ABTAKTCA I‘OpHSOHTE'IJ'IbeIB.
BykaHmyeckue 04aca CBA3AHL ¢ 30HAMH (POHTAJIBHOTO CHATHA H KODOBBIM
MNABACHREM (TPARUTOHIBI S-THMA W YACTHHMHO J-THNA HA MOZIHHX JITANAX). A
BY.IKAHO-[LTVTOHIMECKAS CONMPKEHBI ¢ TTVOHHHBLIME PA3JIOMAMH M 30HAMH Da3-
HBHIOB, BOIHHKAKILHX KAK CKONOBBIC MPH TOPH3OHTANIBHOM JBHKCHHH BAOIB
HUX. BYNKAHO-IFYTOHHMECKHE MOACA. KAK CNEXYET H3 MHOTOMHCIICHHBIN €00~
THYECKHX H JAHHBIX a0COMOTHEIX BO3PAcTOB, (HOPMHPYIOTCA BCJIEN 34 UIYTOHH-
YCCKHMH.

K roryv or Manazsu Ha octpoBax HWHMOHeIMH TaK#e PpasBUTHE IUIY-
TOHHYCCKHE H BY/TKAHO-IUTYTOHHYECKHE NOACA, CONPAKCHHEIE C CYTYDHBIMH LUBA-
MM (JIyHapcKad cyTypa H My TOHHUECKHE NoACa 0-Ba bopHeo, banka, benuTyHr).

Takue K¢ COOTHOIICHUA XAPAKTEPHBL H ML APYTHX PETHOHOB BOKDYT TH-
xoro okeaHa: 8 Hoeolt 3enanmuu, Bocrounoit Asctpanun u .4 {Tulloch, 1983;

H ap.].

TeoanBaMIUECKHE YCJIOBHS PA3BHTHA IIYTOHHYECKHX
11 BYJIKRHITMECKHX NOACOB

OG3op ocobeHHocTeH pasMelCHHd IUTYTOHMMECKHX H BYJIKAHHMECKHX
MOACOB B CTRYKTypax obpamicHuA THXOI0 OKCaHA MOKAa3hiBaET, YTO CYIIECTBYET
ONpedeIeHHAS JAKOHOMEPHOCTE M 3TANHOCTE B UX DA3BHTHH. IT0 00NAcTH
GOJBIHX [OPH3OHTANLHEIY CKATHH, KOTOPBIC BOSHHKAKT MPH BCTPEUHBIX (JPOH-
TANBHBIX JBHAKEHHAX, 00NACTH CKY4MHBAHMA, YBETHYCHHA MOLUHOCTR KOpH. OHU
XAPAKTEPHIYIOTCA H ONPEISICHHBIMY TeOQHIHMECKHMHE 0COOCHHOCTAMH, NOBH-
IISHHBIM TEIUIOBEIM HAOTOKOM. 30HAMH PAVILIOTHEHHA B KOPE H MAHTHH IOJ
HHMH, H30CTA3HYECKOH HECKOMICHCHPOBAHHOCTEH), BBICOKOH CKOPOCTBIO
"BCMBBAHKA" (Kak OPAaBUIIO, 3TO BBICOKHE TOPHBIE MACCHBEI) H T.4.

TDTyTOHHMECKHE N0ACA TPAHHTORAOR IPHYPOUCHEL K KPAl0 KECTRHX CTPYR-
TYP, K ITyOHHHBIM PA3NOMAM LTHTETLHOTO PA3BHTHS, KAK MPABHIO, SBIAIOUIMNCA
B NEPHOI FOPH3OHTAIBHEL JABWKCHHI CYTYPHBIMH MUBaMH. UacTo x HHM IpHYPO-
YCHBI H ¥3KHME TEOCHHKIHHAMBHEIC TPOTH, PABHBAIOLIMECT HA TPCBHEM JKECTKOM
(yHIAMEHTE KPATOHA HIH BIOAL €T0 Kpaf [ToMHMO reomormeckiy H reodHsu-
YECKHX OCOOCHROCTEH OHW XapaKTepH3YIOTCA H CBOe0SpasHeh COCTABOR.

ByIKAHO-ILTYTOHHMECKHS MOACA PA3BHBANTCS MAPALIEIBHO MY TOHHYEC-
KHM, HO ABIUTOTCHA He BCRTIA ODAATEABHBIM 3MEMEHTOM Taxoil accouuaumn. B
HEKOTOPBIN CITYYAIX OHH OTCYTCTBYEOT (AJMCKHMHCKHIT OTPE30K AMEpPHKAHCKOH
BETBH MUTYTOHMMECKOTO I0ACA) MAH PCTYLHPOBAHEL TeM HE MeHES, B OOIbLIHH-
CTBC OHA CONPKEHB C IUTYTOHMMECKHMH H, Kak OyZeT MOKA3AHO HILKE, 00y-
CROBNICHB! CAMHBIMH OHYHHAMH.
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Jna o0pacheHus GOPMHPOBANMA NAYTOHWUESCKHUX M BYRKAHMUSCKHN NOA-
COB, PA3BUTHIX HA KOHTHHCHTAJBHOU OKpANHE, MPEINONATAETCA MEXAHMIM Cvh-
E}’KHHH aHLIHf{CKOFO THIOA. B KOTDPOM TIABHEIM FICMOHTOM ABIACTCA UOAIBHT
ONHOM MUIHTH MO MPYIVIO ¢ MOCTCIVIOIIHM IVIABICHHEM HA ONPeICHCHHBIX
rIyOMHAX [PH YBOTHUCHHE TEMICPATYPHL H JABACHNA H T.4. 370 MEXAHHIM pac-
CMATPHMBANCH HCOMHOKDATHO. HO B MOCHCIHEE BPeMS CPEJH FeOJIOroB # reodH-
IHKOB BRIZHIBACT COMHEHHS, A NO3TOMY MOLMPHIMPOBAH.

PesyabtaThl [FyOOKOBOAHOIO OYpEeHHA BOIM3N OCTPOBHEIX J¥T 4acto He
NIOATECPKIAKT HATHYHE HEOOXOAMMBIN CTPYKTYDHBIX 3nenenToB |THxoOKeaH-
CKas okpauHa. Feonornd, 1989]. B nocrexfHe roasl BO MHOTHX DETHOHAX OBLTH
OTKDHITHl H MOJTBEKICHO NPOABICHHE HATBHIOOOPA3OBAHUA. OKYVUHBAHHE. B
TOM MHCNE H B OKEAHE. a TAKKE B OCTPOBHEIX Ayrax (ceBepHHIH duraur Tonra n
1p.). ODIyUHpOBAHHBIE IOKPOBBI H "KONIAK" HAHGONEE APKO UPOABICHBI MEK-
Iy Mnamiickod # Eppasuarckoll mInTaMH (PHC. 72). B 30HAX CTHIKA THXOOKCAH-
CKO# IUTHTHI ¢ FOTO-BOCTOMHOM MACTRIO AsHaTckoil (0-Ba TaiiraHb. Muoonesuu u
Ap.). 3TO J0KA3LIBACT NPOARICHHE (PPOHTANLHOIO CKATHA M HAIBHIOOOpazoBa-
HHA ¢ o8 TyUHPOBaHHEM MOPOA OPHONHTOBOIO KOMIUIEKCA BIOMb CYTVPHBIX
uisoe. B 30Hax cxatHa. kak ObINC MOKAZAHO BRlE, GOPMHPYHOTCA DOA 0aTONH-
TOB NAPAIUIEIBHO CYTYPHBIM IUBAM. CIGIYFOIIHM 3TANOM TAKHX JBHKCHHI SB-
JeTCA TMOABMEHHE UCNOH CEepHM NAPAJUICIBHBIN PAIOMOB, YAacTO IPEBHHX.
BIOJE KOTOPBIX HAYHHAKOTCA TOPH3OHTANBHBIC JBHKCHMA RPOTHBOTIONOMKHBIX
HantpasneHuil. 310 ObL10 Mokazano HA npuMepe Cuxory-Anunt. Cucrema ma-
PANNE/IBHEIX PA3IOMOE H HICMCHTH! FOPH3OHTAMBHBIX ABHKCHHI BAOTE HHX OT-
MEUAROTCA MMOrMMH Hecnegosatewimu 1o FOro-Boctounoit m HOxuoii Azum,
HOro-3aI.IHOM YaCTH THXOTG OKeaH: H AMEPHKAHCKOTO NO0EpeskDL.

UHTEpECHE! JaHHBIE OTHOCHTCNBHO TOPH3OHTATIBHBEIX ABIDKCHHH BIOJB
paznoMoB Ha rpaHuue Muauitckolt muutel A FOro-3anagHol A3ub B y4ACTKAX
PARBHTHA IUIYTOHHYECKHN TI0ACOR TammaAna m Mamasuu npHBOILIICH B MOC/ET-
Heii pabore I TanmonHuepa M ero koiuner [Tapponnier et al,, 1986), a Takxe B
padorax kuTaickux reoaoros [Xu et al., 1987).

B c¢Basu ¢ 3T (OPMHPOBAHHE BYJIKAHHMECKOTO M0SCA NPHYPOYCHO K
3TOH CHCTEME MOMepevHBIN PAIPLIBOB, KOTOPHIE PA3MEILAITICA BAONb CEPHH
rryOHHHBIX PAZIOMOB. KOTOphIE B JAHHOM C/Iy4ae BBICTVIAKT KAK JHHAMIMC-
ckHe mapel TTpHMEpoM TakuX pasaoMOB ABLIOTCT pasnomsl FOro-Boctotxoro
Kiras, Juoryii-Xai@auckait 1 Jann3-Haubao, MEKITy KOTODBIMH PA3MEIEH
Boctouno-Kuraitckuii By kanHueckuii noac, Bocrounetit u Llerrpansno-CHxo-
To-AuHHCKHH 114 Boctouno-CHX0T3-ANHHCKOrO nogca; pasnoy Spryu-Uanrno
n AHapo anis Tpasc-T uManafickoro ByITKaHuuecKoro nofca u ip. I'mybuna npo-
HHKHOBEHMHA JTHX PARIOMOB. 3 TAKOKE PA3IBHIOB MEKT, HHMH ONPEACIAET Xa-
paKrep NPOCTHPAHMA DACMNABOB, CTCNMEHb BIHAHHA MAHTHIHOTC BEILECCTBA
(Qrougos u pacinasor). POPMUPOBAKKE e CAMOTO NOACA CBA3AHO C PalBHTH-
eM pHAITo-NoA00KOT0 NporHGa, B OCHOBAHHH KOTOPOTC CO3AACTCA "Ga3anmpToBas
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nooviuka“, YTO MOATBEDKIAETCHA TeohHIHUCCKHMH MOAHHBIMH H TEONHMH-
HUCCKHMH H NETPOXHMHUICCKHMH OCOBSHHOCTAMH.

PassuTHE TOPH3OHTANBHBIN JBICHHH NMPH GOKOBOM H KOCOM JBIMCHHH
NOATBEKIACTCA PAROM HecRedoraHHI no CixoT3a-Amnio (puc. 6, 7), I'iMamamv
(puc. 74), Cepeprory u Lientpaneromy Tamnanay {Tapponnier et al.., 1986] u ap.

371a Moaeas ObLIA NOATBEDHACHA JKCIICPHMEHTANILHO (pHC. 73). FIpH 10M
B KQ4ECTBE QTMPABHOIO MOMCHTA MOJCFHPOBRIHCE VCTOBHA TOPHIOHTANBHOLO
C/KATHA, BOSHHKAKIINE MpH ApxeHuH Mumutickodl itk Ha ceep. Ha prcvh-
Ke BHIHO, MTO TPH YBENHYCHHH JABISHHA (CM. puc. 73) dopsupyerca cucrema
CKONOB H JBIDKCHHA BAOML HHX OTACTbHBIX O1okos [Tapponnier et al.. 1986].
Hurepnpetupya 3TH JAHHBIE, MOXKHO JAKITIOYHTE, YTO CHCTEMA PA3IOMOB M Xa-
PAKTEp ABMKCHUH [0 HEM, 3 TAKOKS MIEMEHT PACXOKICHHS ONPEASIAOT Xapak-
Tep MarMatHima: npeobrazaromni 6azansToBbI — nmpu GONBLIHX CKOPOCTAX
pacxoKIeHHd, WEROMH0-0a3aNbTOBEI — NPH MELICHHBIX M CPeTHCKHCIBLE —
Mt BECBMA CTPRHIMICHHBIX, KOTIR POTs CRvONEROTO MaTcpHan’ CBOAHTCR K
BIMAHHIO [TyOHHHELX (JIFORT0B, IPOHHRAROLIAN B KOPY H CNOCOOCTBVIOMIHX €€
UIABACHHEO.

Prc. 75 CXeMa pasBHTHR pa3IoMOB H TOPH2OHTANbHLIE ABHACHIS N0 HHM B CBeTe 3KCMEPH-
MeHTanbHbIX Jasdelx {Tapponmer et al | 1986]

a - HAYANC JBHAEHNS ILTACTHHEI H HAUATO TIPABCCTOPOHHEro ABk¥eHHR Giokos (B)) sroje
paznomos (Fi) ¢ Touyxamn dukcHposaknbix nosoxennid (I, Ky u Ti), § — naneuefiwee aenkenns
RECTKOM MIACTHHE] ¢ YAMHHEHAEM e Y TR NPHMEPHO B TPM paza; apw:xenne 6aoxos (B, 82) soone
paznomor F| 4 F; v cMemenne Touek K, K3, T\, Tz

AHATH3 MATEPHANIOB N0 TUTYTORMYECKHM H BYNKAHHUECKMM Toacanm Boc-
TOKA A3JHH NOKA3HIBACT, YTO 3T3 MOZETb MOKET OBITH YCTIEIIHG TPHMEHEHA AT
ofpAcHEHUA OCOO0CHHOCTEH UX PAIBHTHA.

H3 anannia marepuana, MPHEEICHHOTO BBILIE CIEHYET. UTO POJib CYOAYK-
UHH Kax MH(HISCKOT0 MENAHH3IMA, BNIAIOILIETO HA NPOHCXOKICHHE BYTKAHHYEC-
CKHX MOPOI, BPAN IR MpHeMAenma. bomee MOTHYHA MOIEnb, PACCMOTPEHHAR pa-
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Hee Ha npumepe [Ipumopea u I MManaes, rie MPH BCTPeYHBIN ABlokeHuax Erpa-
JHHCKOTO KOHTHHEHTA H OKEAHMYECKOH TUMTH, 0CODEHHO MPH KOCOHANPABNEH-
HEiX. BOSHHKAIOT HAMPAOKEHHA H B 30HE CTHIKA PAa3BHBACTCA CEThb PA3IOMOB. B
TOM YHCIE, H CCHCMOMOKATBHAS MIOCKOCTh — KAK 30HA CHATHA W CKOJbKEHHA,
BosHHKAIOT COBMIH H COCIBHIOBBIC pa3aBury [Tapponnier et al., 1986, Vrrun,
1980; TuxooxeaHckad..., 19911 u ap.). T.€. 30HBI PA3PAAKH H JASKOMIPECCHH, B
KOTOpHIE YCTPEMAMOTCS QruokIn K 08pazyiorTcs ofnacTh NIABIEHKA CYCTPATa
(MAHTHITHOrO HIH KOPOBOro B 33BHCHMOCTH OT NTYOMHBL TPSHAKHON CHCTEMBI).
MoiHO OpeImOIOMNTE. YTO CCHCMO(POKANBHAL 30HA, KOTOPas (DHKCHDYETCH
reo(pH3IHYCCKHMY METOJAMH H KOTOpas, MOMKHO CHHTATH, PeajibHO CYLUECTBYET,
ABIACTCA TWIOCKOCTRED, TN cOpacHIBAlOTCA HANPSKEHHS H BOIHHMKAET ACKOM-
npeccyoruslil 3ddekT. Brsmatommii TnaBaeHse ¥ QOPMUPOBAHHE PACIUIAROE
OPH BBICOKOM (DOMAHOM JABNCHMU. PaHeS PACCMOTpEHHBIE OCOOCHHOCTH pad-
MEHICHHA BYIKAHHMECKHX CTPYKTYD, NPHYPOYCHHBIX K 30HAM pA3gBHIOB (HA
npmvepe BocTouro-CENOTI-AMMHCKOr0, I'MManaiickoro ¥ Op. MOSCOB Marma-
TH3Ma) MOATBEPATAOT MOJENE OCTPOBOIYKHBIX H OKPAHHHO-KOHTHHEHTATBHBIX
NOACOB HA CTHIKE KOHTHHCHT-0KeaH (pHC. 76).

B mociesHHe TOAR B CBA3H C HOBHIM 3TaNOM FeCdH3HNECKHN H HETpono-
THHMECKHX MCCIenOBaHui MDoMoB kak B okeane (Mcmannckaa, Yagaiickas n ap.
TOpAUME TOYKM), TaKk M HA KOHTHHeHTE (HA Adpukanckom, leHTpaisHo-
A3HaTckoM, Ha BanTHHCKOM IMMTE M Jp.) AOKA3HIBACTCA OrPOMHOC BIIHAHME
MTOMOB HA TEKTOHHKY JHTOC{SPHBIX ILTHT.

Kak 0b110 mpencrazang JLx YUNCOHOM, pasphie JHTOCHECPHEIX TUTHT MO-
HET MPeH30HTH TONBKO MO CHCTEMe NMOMOB. Kak MOAraioT MeCIemOBATSIH
{IMapkos u ap., 2000; Ipaues. 1999, 2000. fApmomoxr u ap., 2000, u ap.} Ay~
KEHHE IUIOMA CO3MAET ONPEENCHHOC ABNCHHE HA ANTOC(EPHBIE ILIHTbI, ITPH-
BOAA HX B ABIDKCHHE, T.¢. IeQIHHAMHYECKAA AKTHBHOCTE CBAAHA HEC TONBKO C
KOHBECKTHBHBIMH HPOLICCCAMH B MAHTHH, HO H C IOXBEMOM H PACTEKAHUECM MAH-
THIHHBIY TUTOMOB, YTO OPH BIAMMOICHCTBHM ¢ *KECTKHMU NOPOAAMH THTOChepEI
MPHBOJUT K TSKTOHO-MATMATHHECKM mponeceas [Borarukos, 1984; Jobpeuoe,
1994; u ap.}. 31U MpoueccH BOSHHKAIOT HE TONLKO B (PARSPO30S. HO MOTYT OBITH
apocnekensl ryforo BOyOR HCTOPMH 3eMIH — B apxeH H NPOTEPO3OH
[Bogatikov et al.. 1999]. 3ra momens paccMOTpeHa HA mpuMepe bamruiickoro
LIHTA # MIOKA3AHA AHANOIHA H3VYEHHBIX CTPYKTYD H NPOLECCOB ¢ NO3AHEApNei-
CKHUMM TIPOUECCaMu HA fore Adpurascroro w Kanaicrore worroe [[Uapros u
ap.. 2000). IokazaHo, YT0 KpymHbE 00IACTH BO3ILIMAHKA H PACTLKCHILA CBAA-
HBI C TIOOBEMOM H PACTCKAHHEM CYTICPILTHOMOB.

Merponoryyeckue HCCACIOBAHUA ¢ NMPHMEHEHHEM H30TOMHO-FEONHMEYRC-
KHX METQIOB BEICOKOKAMTHEBBIN MATMATHUCCKHX 1TOP0. AMYDCKOTO MEracroia, a
TaKHe OMOOHCKOTC KPATOHA, PACCMOTPEHHBIC B ITABS 5. MOKA3ANH, 4TO [UEO-
MOBBIH BYNKAHHIM 27ECh TIPOABMACA C TIO3THETO NAMEO304 M A0 COBPeMEHHOH
moxi, Ha OCHOBE H3IOTONMHBIX JAHHBIX TPSANOIATASTCA, YTO OH CBA3AH C IMy-
OHHHBIMH HCTOUHHEAMH (EM-1).
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Ha npmmepe Amypckoro meracsona MOKHO NMPEANOIOKHTE. YIHTHIBAA
AAHHBIE M0 IIYOHHHOMY CTPOSHIIO 1 NCTPOROTO-HIOTOMHEIM HOCIEHOBAHKAM, 3
TAKKE AHATH3E TEONOTHYECHKY OCOBEHHOCTEH PETHOHA, YTO BOIABIMAHHAE CBAIR-
HO € MOIBEMOM H pacTekanHeM mmoma, Hag NOJHHMAROWHMCA TWIEOMOM ¢op-
MHPYETCA 00MIACTH PACTSLKCHHS THIIA PACCEAHHOrO CApeHHTa. HE JOXOMIIWIETO
AQ PACKPBITHA OKEAHHYECKHN BHANHH. Noasem u PACTCRAHHC IIHOMA COMPOBO-
KIANOCH YCUNEHHEM Ae(OPMALHH CKyYHBANNA Mo NepHQICPHH H NEPEMELLE HHH
OnokoB muroceprr. dswxenue TAKOro 6J10Ka, BO3MOMHO. H ONpPEAS I pac-
KpeITHE ANOHCKOTO MOPA H IBIDKEHHE SINOHCKHX OCTPOBOB B CTOPOHY OKeaHa,
Tposenennsie POCCHICKO-AMOHCKIME reoloraMu HCCTEMOBAHIA NANeOMarHuT-
HBIX HANDABICHHH BIO/b KIKHOH OKDAHHEL Boctoka Asuu W 0COGEHHO BIOME
nobepexkba  SmoHckoro MOPA B MO3AHEMENOBBIX WrHMMOPHTAX KHMCHHCKOI
rpynmer (Ipumopckas cepus) Bocrouno-Citxors-A mrckoro BYIKAHHYECKOTO
[0ACA NPEATIOIATAT TAKOH MEXAHMIM. BriBOg 0CHOBAH HA MANCOMATHHTHBL:
HCCACTOBAKNAX He TOMbKO TTpuMops (BocTouroro Cuxory-Anuuda), Ho ¥ MoH-
rosuH, Kopen, Kurag [Otofuji, Matsuda et al.. 2001].

Hcenenosums nokasamu paswomanpassensos BpAlleHHE OTIJeNBHBIX 6.10-
kOB BocTouroif oxpansst AMYPCKOH IUTHTEI 110 OTHOIEHMIO K IOpyTHM Brokam
A3HATCKOTO KOHTHHEHTA (puc. 77),

Pirc. 76, MpocTpancTeennan v EHHCMATHYSCKAA CBAIL CKBOTHBIX IAYGHHHBIX CTPYKTYP pac-
TDREHHA Co CABAramMH (ByakaHHuecxkue Mosca - 1984},

1-8 - CTPYKTYpHO-hOpManioHHbIe KoMaNekcbl: | — BEPXHHI MHOUCH (COBrapanckuii kom.
RA2Ke: GAIAMBTE ONHBRHOBBIE, INENOYNbIE B cyGuwenovntle. [Tecku, ranupl); 2 ~ HHXHHE-Cpenuni
MHOLEH {RHINHCKHI KOMITneKe: SasanaThi, AHDLIHTH, KX PHANOKAACTHTEL H AHCIOMEPATORBLE TYEI,
APTHILTHTHI, aNCBPONHTLI, MECHAHHKH), 3 — oNMHTOWeH (MakcHMoBCKan cRHTA: ANCBPONNTE], ONMOKH,
DECYIHHEN, + kodraomepaThl. Bypaie Y¥TJH, JHTHHTHL); 4 - s01ey (KkeaporckHil KommIekc: JHIEPHTLL,
TPRXATHIA-PHTD, TPaXHAAURTS, Ty(u JMIAPHTOR, oOOKH., Ty(onecuanuku); 5 — manconen { Ky3He-
UOBCKHH KEOMIIIEKS; HazanLTel, AHAE3HTEL, DAUHTLL, HX TV B FHANOKTACTHTEL TdeOKOHI'—fIOMePaT'bI,
NeCzHHKH, APTHILINTELY, 6 — BepxRUil Mel (MpHMopCKal, camapruHcknll, NeBocoBoneBeKni, BY.IKa-
HO-MAYTOHHYECKHE KOMRAEKCE! HepacuneHeH ale); 7 - uimanui Men (TeppHr¢hHEIS OTAOKeHHT); § —
HHAHHIE Men (nymcanoreuuo-reppureuume OTNOKEHRA), D-13 — dMemenThi CTPYKTYPH: 9 — MiaBuble
PA2TOME CIBHTOBEIX 20H, 10 ~ CABHIOBBIE 30HK! 1.1 mopanka (1 - Boctounas, 2 — BypMatorckas) n
2-r0 nopagxa (3 - Bypemuuckan, 4 — Maxchvonckas, 5 — Amruncxas, 6 — Ceermnckan), 11 - ga-
JCOTEHOBLIE CRBOTHEIE S0 HE pacTkenHA (I, — Cnernoaonuunckaﬂ, L. ~ MakcHMoBCKax, I, — KC.HPOB-
CKaH), 12 ~ HEOreHOBLIE CKBOTHBIE 20HL] pacTakenna (H, — KaGansa, 11, - BHnoxuuckas, H, — T'pa-
HaroBaa, " - Cpenesesunckas, II: — Kwnosexan); 13 - 2omp1 PACTAHEHHA ANHTENLHOTO PASBHTHA
(-, -Kyznemorckan, 1-1 1, — Me#ickan, 1-11, - Bepxnezesuﬂcmu"; 14 — OCHOBHBIE Hanpasnenus
-[3TEPANTEHOTO Néperte el GhokoR Huarpavmur (zepxnss Rofyediepa) cTATHCTHYSCKONO aHaNH3a
VACCOBLTN 3AMEPOE PAIPLIBHBIX H KEHEMATHUSCKHY HIEMCHTOB OCHOBAHMS BSPXHEMENOBEIX BY/IKa-
1OreHRBIN ofpazoanuii: | - opHentHposka PRZPLIBOE C MpUAHAKAMY cMemEHHA (3aMepos 3624), I -
OPHERTHPOBKA TEKTOHHYECKHX IITPUXOR (3amepop - 3005)
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Pruc. 77 Menosrle DATCOMarHHTHEIE
HANPABNEHHA B TeKTOHHIeCKAS MOJeNh BOC-
Tognofl okpanrsl Asuy, (Otefupi. Matsuda,
Enami, Sakhno, 2001).

N :’: {A; Coppemennsiii Tan) Cpenres Ha-
npaeneHie KucHHCKoH [pynnel DpeacTaenr-

ST NO3THEMENOBOE MANCOMATHUTHOE HATPAB-

azdde  CHxoT»-AmuRA.  Pannemenopoe Ha-

arh [parlcHHe Ha XOpeHCKOM NOIYOCTpOB: MO
oy Heo [Zhao, Coe. Chand,1999]. Menosue

nanpapneHud benxen B Kyrmaito oo Vum-
upe  Mype [Uchimure, Kono, Tsunakwa etal.,
1996]. Menopnte RaTcoMarRATHMLE HaNpap-
MeBMA pacuuTaHRbie ama cubupu (120°F,
58°N) pna 70 ManneT nomoca no Fnngepy B

bt s Kyprugoty [Gilder and Courtillet, 19997),
nas Cepepo-KuTafickoro Saoka (TCB) (10°E,

30°N) nosneemencecro momoea ne lao [Zhao, Coe, Chand,1929]. ITancoMarHuTHSE HAMNPABISHAS
SnoHcksx ocTpoROB oT paHHero MHouena [Otofuji, Matsuda, Nohda, 1985), sanicannoe & Cuxoro-
AnHne ppallieHue MPoTHB 4acosoll CTpeskH pacmpoctpanserca » rayde Mosroaeckoro 6noka, a
BpalleAHe o acoBoif cTpenke oT Kopelickoro nomyoctpora B Cesepo-Kutaficknii Grox (NCB).

(B: Panrnii Muonen) Ionmoskenne SnoHcKHY OCTPOROB MOKazano g0 oTKpstTHA fnoHckoro
MopA. JlokafuEble CHIBL HANPABCHHEIE K OKeaHy (CTPetika) BEITHIBAIOT BPAMISHHE cepepo-
rocTouHoll SINOHNK ApOTHE YacoBol CIPSIKE H BPAmEHHE KoTo-1amagHoll AnoHHN mo Yacoroli
CTpelike B CBAZR C OTKPHITHEM SINOHCKOTO MOpd MpHMepHO 15 MM TeT Hagan,

(C, Nonannii men) Mosomenne Chxom-Anuas H Kopelickoro moflyoctposa peRoHCTpYHpY-
¢TCA TOBOPOTOM NG Hacobol cTpenok Ha 377 1 npoTHe Yacosofi Ha 227 COOTRETCTREHHO, BOCCTA-
HAB/HBAS HX M/IOBOS MANOMATHATHOS HAMDABNSHKE NApaIeNbHO NMANeOMATHHTHBIM HAMPABIS-
HHAM RO BHYTPEHHSR 9aCTH ASHATCKOTO KOHTHHeHTa. JIOKaMbHadA ropH30OHTASLEAA CHIA Hanpas-
AcHa R oKeany (CTpenka) JeficTayeT Ra uTocdepy BOcTOUNON okpaHHEl ATHH OT NO3ZHCrG M&Ia
Ao maneolieHa. BocTounax oxpaunnad vacte Mokronkexoro Gnoxa W Cepepo-Kutaficknil Gnok
CONBEPTAIOTCA PAIHBIM [0 HAMPARTSHHED BpamiaTenLHEIM JBHACHHAM, BOCTOMHAR YacTe MoHrom-
ckoro GlioKa BpallaeTea NPOTHB Yacopoll CTPenkH, a BoCTOMHAA gacTk Cepepo-Kutalickore Gaora
0¢ uacopo B Mo3nHeMeA0B0H neproa.

N




BOCTOYHO-ASHATCK AR CUCTEMA KOHTHHEHTAMBHELY [IOACOB 307

Taxum 00pazoM, MOGENs O BHYTPHIUINTHON TEKTOHKKE 3TOTG PeTHOHA CO-
TTIACHO KOTOPOH TMABHBIM MEXAHHIMOM JBHAKCHHA H BPALICHHA TEKTURWUECKHN
CTPYKTYD B NO3ZHEM ME3030¢ AMYPCKOro OTpezxa A3HATCKOrQ KOHTHHEHTA,
BOSMOKHO OBUI MOTHEM H PACTCRAHHME NMOMA, HAA KOTOPBIM DPACMOAATAMACH
0014CTE PACTAKEHHA B BYNE NPOTUKERHEN PudTOB, A B 41pe CBoka copmupo-
BANACE OTPOMHAA prpTonmono0Has Bnanuua CyHII0 BHYTPHKOHTHHEHTATBHOTO
CEeIHMEHTAUMOHKOTO XapakTepa [Ma et al | 1993] Takas HHTEpNPETAUHA BNOA-
HE COrNMAacySTCA ¢ MOJCALIO MEPeMeINCHUA, PACCMOTPEHHOH HA MpHMEpPe A0Ke-
abpua bantuitckoro minta [Iapxos u ap , 2000).
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JAKTKOUYEHHE

KouranentaneHas Yacte BocToka A HA TO3IHEMEIO30HCKOM-pAHHE-
Kaifo30HCKOM JTane palBHTHA npeacTasiaeT coboH aKTHBHYIC OKPAHHY 30HBI
NEPeX0Ja OKCAH-KOHTHHEHT. M3yueHMe MATrMaTH3MA JTOTO 3Tanma MO3EONWIO
CAE/ATh CIEAYKINHE [NABHEIC BHBOIB!:

Bymkanmss b1 COCPEADTOUECH B JTHHEHHBIX BYJKAHHUSCKHX NOACAX, KO-
TOpLIC ARIAIOTCA MG NAPAKTEPY BIAHMOOTHOWIEHHA ¢ MOpoJaMH (yHIaMEHTa
KOHTHHEHTAIEHBIMHE, JANONKCHHBIMH HA CTPYKTYPAX PAITHYHLIX ITANOB KOHCO-
JHIALHA; APCBHEN KPHCTAINHMECKHX MACCHBAX, CKIAAMATBIX 0DJaCTAX BIAOMB
TIyOBHHEIX PA3IOMOB.

BeLaens0TCa TP THOA BYJIKAHHMECKMX MOACOB: 1) OKPAHHHO-KOHTHHEH-
TAJIbHBIC, THHCHHEIC HPOTAKEHHEIC CTPYKTYDPHL, KOTOPLIE CIIATai0T MOUYTH HETPE-
PHEHYIO forocy oT Yykorss 30 Hwuoro Kutas M mpeacrasmmonive cofoit
IARHCTAPHEIC OOPA3OBAHUA, KOTOPBIE (POPMHPOBATHCE B 30HE B3IDOICHCTBHA
KOHTHHEHTANLHOTO Onoka ERpasHM ¢ OKEaHMMECKOH TUIMTBI, 2) BHYTPMKOHTH-
HEHTAbHBIC TIOACA H 30HBI PACMIOIATAIONCA B NPEACTAX TEoONOKOB KAK BHYTPH,
TAK M TI0 MX OKpaHHe. Cpend HHX BRUISTAIOTCA. ) NOTPAHHYHEIE, KOTOPHIE (Pop-
MHUPVIOTCH Ha CTBIKE Te0DNOKOB, HACHeIyA JPeBHHS PA3/IOMH H CYTYPHBIC IUBBI,
obpazya pudrononoGHEIC CTPYKTYPHI BAOAL HX OKpatH, §) TPAH3UTHBIE MOACA H
ICHBL. MPETCTABMAICNIHE COOOM CHCTeMY NHHEHHBIX IpalenoB H BNAIHH BAOTH
MPOTAKESHHBIX PA3NIOMOB, Nepecekarouinx reobnoku (cucrema Kykad-Taubiny).
3) 30HH WTOMOBOTG BYIKAHA3MA B MPSICTAN KPaToHOB BOCTOKa AzuH.

OXpaHHHO-KOHTHHCHTANBHEIE nosca BocToKA AHH, KAK CTPYKTYPHI
TPAHCPErHOHANBHOTO MACINTA(A. KOTOPHIE BMECTE ¢ AMEPHKAHCKUMY CRATAROT
HupryynanudHaeck il MArMaTHICCKHH NOAC BOXPYT THXOTD oxeaHa, 001a3ai0T
O0LKME YepTAMH PAIBUTHA. ITVOHHHOTO CTPOCHMA, 3TANHOCTHY) (POPMUPOBA-
HMSl, YCTOIMMBRIM XAPAKTEPOM DCTPOXHMHMECKOTO MNpOditia  BY.IKAHO-
TUTYTOHMYCCKHX 00pazopannil, nepeokcaHH4eCKOH 20MAILHOCTHIO, CBOWCTREH-
HBIMH BCEM N0ACaM THXOOKSAHCKOTO 00paMICHHS,

BHYTPHKOHTHHCHTATLHBIE NOACA, KAK CTPYKTYDHI PETHOHATBHOTO MAc-
wrada. BYIKAHHYECKAA AKTHBHOCTD B KOTOPBIX JABHCHT 0T MOOunpHOCTH Gno-
KOB H MExXOMOKOBEIX KOMIM3MA, A TAKOKe JHAOMCHHOH AKTHBHIAULK, OTIHYAOT-
cq pazuoodpatuen MIVOHHHODO CTPOCHHSA, IBOMIONMEH H ITAMHOCTBID MarMa-
TH3MA, NETPOXHMHYECKHM npoduieM, koTopeiil B Gonswest cTenehu (0coGeHHO
AIA CPETHE-KHCIBIX TIOPOA) onpenendeTcd cocTasoM (yHIaMeHta. Ho B mpese-
RAX KLKI0ro reolIoKa HAMEHARTCA ONPSICICHHBIE YCTOHMHBEIC YEPTRl NETPO-
TEOXHMHYECKOrO COCTABA BYJIKAHHMECKHX mopod. [nd BYJIKAHHYECKHX ACCO-
OHALMH BHYTPHKOHTHHSHTANEHBIX TOACOB H 30H NapakTepeH TNEPHKPATOHHELH
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THH 30HANBHOCTH. HauGonee YETKO 3TO MPOABICHO MPH CPABHCHHH BYJIKAHHYC-
CKHX MOPOI NMOTPAHHYHBIX H BHYTPHKPATOHHBIX 30H.

AHAH? PeOA0rHYeckHy JAHHBIX MO3BOMAET BBHLACIHTE 3TAMNBl MATMATH3MA
KOHTHHEHTANBHBIX 101cos BocToka Aszui. B OKpaHHHBIX [0CaX BBIACTAKITCH
TpH 3Tana; [) 3tan Gonpieo6EeMHBIN H3BEPKEHHH — TABOBEIX 00pa3OBaHUH OC-
HOBHOTO COCTABA B 30HAX PAcTAKCHUH, HIHHMOPHTOR "O0MbWKX nojieil” B 30HaX
cHEATHA: 2) yTan QOPMUPOBAHAA (HATOBBIX CTPYKTYP H KAIbISPHBIX KOMILTCK-
COB ¢ "MpOTEKSHHLIMH" accouHALTAME Da3anbT-IHNIAPHIOBOTO PAna. 3) 31an
BHMOFANEHOrO BYIKAHH3MA B OJATOBBIX CTPYKTYPAX M NOKPOBHBIX H3NHAHHI B
HAYANBHLIX (pazax pHIToBRIX CTPYKTYP.

ITanel MATMATH3MA OKPAMHHBIX NMOACOB BHLICP/KHBAOTCA BO BCEX 3BCHBAX
BOCTOMHO-ATHATCKON CHCTEMB! B COOTBETCTBYIOT TEOIHHAMHYECKOMY PE/KHMY
HX PASBHTHS.

BO BHYTPHKOHTHHCHTATLHBIX NIOACAN H 30HAN ITAMHOCTR PA3SBHTHA BYJIKA-
HH3MA BBELICD/KHBASTCA TOJIBKC B OPEACIAN OTICHBHBIN 30H H CIPYKTYp. B me-
MPECCHOHHBIX OHA HMEET MOHOMHMIUIHIECKOE CTPOCHHE, MPEACTABICHHOE (hasok,
MPEHMYILECTBEHHO, Ga3ansT-aHIC3HTAMH PaHHEro WHkia ¢ HeGonpwoit aomei
KHCTBIX 713B. B CBOZOBMIX MOIHATHAN ITANHOCTL MPOABICHA HONee 4ETKO: paH-
HEMH aHZeINT0-0a3aI6TOBBIMA H $07ee MO3IHUMH JIHMAPHTO-JALHTOBEIMH H3-
BEPACHHAME., B cTpyxTypax. 3AT0MCHHBIX HA TETEPOTCHHOM OCHOBAHWHM # B
KPYIHBIX OHArOBSIX CTPYKTYPAX, PAHHHH LMK/ PeOyLHPOBAH, HO IMHPOKO MPO-
ABNCH KHCIIRL, A Gonmee nosJHHA — MOPOJAMY ¢ MOBBIMICHHON LWENOYHOCTEIO H
QCHOBHOCTBO (TATHTOBBL! KOMILICKC).

AHANH3? NCTPOXHMHMECKHY NAHHBIX [MOPOA KOHTHHCHTANBHBIX NMOACOR MO-
3BOJIAET OTHECTH GOMBIIYH) YAaCTh MATMATHYECKHX 00pasoBaHmii K M3BECTKOBU-
WIETOUHOH CepHH, CPeAK KOTOPBIX I YPOBHIO KANHA MOXKHO BSIACTHTE He-
CKONBKO NOATHNOB. B OKpaHHHBIX MOACAX OObLIAA YaCTh TIOPON H3BECTKOBO-
WENOUHOH CEPHM OTHOCHTCA K CPEIOHE- H BHICOKOKANHEBBHIM NOATHIAM, NDH
3TOM HAMEUACTCA MOTEpeYHaA 30HANBHOCTS. YBEIMYCHHS KOHUCHTPALME KaJTHA
¥ HEKOTEPEHTHBIN YICMEHTOB K BHEIHHM 30HAaM. K 3amagHeiM QuanraM mnosca
TATOTCIOT BYJAKAHOCTPYKTYDPSHI, B KOTOPBIX Pa3BHTEI LIOMIOHHT-ATHTOBLIC pas-
HOBO3IPACTHBIC KOMIINEKCH ¢ YCTONYHBOH IBOMOLMEH OT PAHHHX [HMKIOB K
no3IHUM. B mpesenax akTHBH3HPOBAHHBIX KDATOHOB BBUICAIOTCA BRICOKOMAr-
HESHATLHBIE AHIC3HTLL,

"HecrawnapTHeii" THN 3BOMOLHY CBOHCTBEHEH AA, 0MATOBBIX CTPYKTYD,
A KOTOPBIX XAPAKTEPHA BBICOKAA PYAOROCHOCTE.

B uenom a1 opox OKPAHHHBIX TIOSCOB B BEPTHKATLHOM Py (opManuu
HAMCUACTCA YBENHUEHRHE OGMICH IEROMHOCTH M OCOOCHHO HATPHMEBOCTH K 3a-
KIFOUHTENBHBIM (Pazam.

Bo BHYTPHKOHTHHEHTABHBIX MOACAX IHPOKOS PA3BHTHS HMCKOT NMOPOIL]
M3BECTKOBO-ILETIOMHOM cepur. B pHPTOTEHHBIX IeNPECCHAX BHYTPR-KPATOHHBIX
30H W3BECTHH 0aaneToMaR! € APKQ BBIPKCHHON TOMGHTOBOH 3IBOMOLMEH
( THIpMHHEKAST JEAPECCHA).
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BEICOKHM YPOBHEM IUENIOMHOCTH H OCOOSHHO MO COACPKAHMIO HATPHA B
CPEAHE-OCHOBHBIX MOPOIJAN OTIIHMAKNTCE MArMATHUCCKHC KOMILUICKCHI ]_[CH-
TpansHo-Kurafickoro 6a0ka. s HHX CBOICTBEHEH BBICOKHI YpoBeHb OapHA H
AeGHIHT CTPOHUHS.

AHANH3 PACMIpEIENeHHA MHKDOIEMEHTOB, HIOTONHLIE JAHHBIC NMOKA3BI-
BAKOT, YTO NIOPOIABI HIBECTEOBO-IICTOYHOH CCPHH KOHTHHEHTAJBHBEIX NOACOB
HMEIOT CYOROPOBOE MPOMCXOMICHHE. JTO K& OTHOCHTCA H K KHCIBIM Marvam
OKPAHHHEIX MOACOB, MTO MOXTBEPAKAACTCA OTHOCHTENBHO HH3KHMH BE/IHYHHAMH
OTHOIICHHH H30TONOB CTPOHLHMA. B OTMiHE OT HMX, B KHMCHBIX BY/IKAHHTAX
BHYTPHKOHTHHCHTANBHBIN 20H KPYMHBIX CBONOBBIX NOJHATHH Po/lb KOPEBOTO
MatepHana 6sima 0oee CYIIeCTBEHHOI.

Hiyuenne (QMOMTIOB NMOKAZAN0, ¥TO MATMATHYECKHE CEPHH OKDAHHHBIX
MOACOB HA PAHHHX 3Tanax dopMHPYIOTCA B 0OCTAHOBES MOBBIIICHHBIX KOHICH-
Tpaukit IeTVYHX KOMIIOHEHTOB, B MPHPOJS KOTOPBIX 3HIOTEHHAA COCTABILMOIAL
Hrpana SoaslVio polb. [IOHIKEHHAA MPOHHUAEMOCTE MOPOA CHOCOOCTBOBATA
KOHUCHTPALHH JIETY4HX B OCHOBAHHH KODBI, YTO ONPEACHHIO IHPOKOS Pa3BH-
THE KHCHBIX MOPOJ H3BECTKOBO-IIENOUHOH cepud. (COCTAB IEPBHYHBIX TAa30B
xapakTepuzosaicd suicokaM C/H.

Bo BPHYTPHKOHTHHCHTANBHEIX 30HAX (DOPMHPOBAHHE BYIKAHHYECKHX fO-
POA U OCOOCHHO KHCIEIX PACILIABOE NPOXOIWNC MOA BOIACHCTEHEM Jonee BOC-
CTAHOBJICHHBIX TA30B ¢ YCTOHYMBEIM MOTOKOM OT PAHHHAX 100 mo3gHHX ¢a3. Ero
COCTAB ONMpPEICIANCA BHICOKHM OTHOWeHueM H/C, Ho B 00BEMHOM OTHOLUEHHH
OH DBLT HA MOPAAOK HIDKE, HMeM B OKPAHHHEIX OACAX. YUHTHIBAA TCONOTHYCCKHE
0COOEHHOCTH, A r1aBHOE TeO(HIMMECKHE NAHHBIS, MOHO NPEANONAraTh RY-
OMHHBIH HCTOMHMK (NIFOHIOB. TIABHBIM 0OPA3OM, BOTOPOIHOTG cOCTaBa ((Top-
BOJOPOTHBIH COCTAB) H CBA3BIEATE €10 C [OJbEMOM MAHTHHHOTO KTHHA (IUTO-
Ma). PudroreHHeIit XapakTep BYIKAHUIMA, BHICOKAA MPOHHUAGMOCTD KOPBI ITHX
CTPYKTYP. 00YCIIOBHIH CHICKEHHE KOHLEHTpaudu (NIOHAOB BO BHYTPHOMOKO-
BLIX MOACAX, TOSBACHHE TOJCHTOBRIX CEpHil MpH BEICOXOM YPOBHE BOCCTAaHOB-
JcHHOH razosodi passl B 30HAN. B CBOMOBRIX MOIHATHAN OYMAroBBIN CTIPYKTYP,
DABBHTBIX HA TPAHHIE NOTPYKCHHOH HACTH KPHCTAINIMUCCKOTO MACCHEA H
CRITAMIATHIX KOMIUIEKCOB, BBICOKAA KOHICHTPAUHA (EOHICB M BHICOKAS HX BOC-
CTAHOBJICHHOCTE CNOCOOCTBOBAMH IUTABNCHHEO MOPOA KOPBI H PA3BHTHI) H3BECT-
KOBO-IUECTROUHOIH CePHH BY/JIKAHHTOB KHCITIOTO COCTABA.

PynoHOCHOCTL KOHTHHEHTANBHBIX MOACOR, MIABHEIM 00pa3oM, PealH30Ba-
MAch B QUATOBRIX CTPYKTYPAX MIHTEIRHOTO pazsHTHA. Kak mpasuno, pyaoHoc-
HOCTh TAXHX CTPYKTYP OTIHYAJACH INHPOKHMA PASBHTHEM KHCIOIO MAIMATH3MA,
BLICOKOiT konueHTpauHeH gmronanoil Gasnl ocofeHHO K 3aKMOYHTENBHBIM Ta-
OAM. BBICOKOH DONLIO FANOTEHOB B MArMATHYECKOM M PYIHOM [polieccaX. ITH
CTPYKTYPSL, KaK PyIHO-MAarMaTHueckue cHcTemsl (PMC), mveromme riryGHHHBIE
"KOPHH" H3 OCHOBE HIYYCHMA [AJIOFCHOB B THAPOKCHICOACKALIHX MUHEDANAX
(buoTHTHL, amdubonsr) B rpaHuTONax PMC MoryT OBITH pa3aeneHbl Ha THIIEL
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a) TPAHHTOHAMBIX MACCHBOB ¢ BBICOKOH ()TOPOHOCHOCTRIO M BEICOKHM
YPOBHEM BOCCTAHOBRCHHSIX FA30B.

0) TPAHHTOHIOB! C BBICOKHM COACPIKAHHEM XJHOPAa H BLICOKOH CTENMEHBIO
ORHCIEHHOCTH ra30B, [I14 MEPBHIX CBOHCTBCHEH NCHKOKPATOBBIA (KHCABI Mar-
MATH3M) ¥ OAOBOHOCHBIH THT pyaHex dopmannd. Jnd onosonocHeEX PMC Bu-
JENEHB! TBA TIOITHNA -0aTKANBCKHIT. C BRICOKOH BOCCTAHOBMEHHOCTBED, YCTOI-
YHBBIM PEKHMOM Ta30B W BRICOKHM COACPXaHHEM (ITOPA OT PaHHHX K NOIIHHM
(azan;

BTOPOH TIOATHI — KABAACPOBCKHIE, AT KOTOPOTO MApaMeTpsl ra3osoit ¢a-
3BI H 0CODCHHO TANIOTCHOB MME/TH HEYCTOHUNBEIH peasm. Kak nnd mepeoro, Tak
1 BTOPOTO MOATHNA POUIb TAYDHHEOTO (PAKTOPA BEIMKA, HO UL KOMCOMOIBCKORO
OHA THAYHTSABHQ BBIME, YTO W OMPSACIACT CX0 PYIHBIR MpOdHIb. 2T0 COrMacy-
erca ¢ npencrasnennamu ALl Iernosa [Illernoe, 1993).

Jlna "XJ0poHOCHBIX" TPAHHTOMMIOB XAPAKTEpEH IMHPOKHE COCKTp rpaHu-
TOMJ0B MarHeTHTOBOH CcepiM (rpanuTouabl J-tuc, J-we M np.}, ¢ KOTOPBIMHU CBA-
3aHBI pYAHLEE hopMaLHH XaTbKOMPHABHOrC HpOdIA.

Kamarif THU TPaHHTOMAOE XADAKTEPH3YeTCd ONPEnCleHHBIMH Yapa-
MeTpaMu (YTHTHBHOCTH fy. fou. fuqy, fip H T.A., TEMTIEPATYPHEIM PEXUMOM KpPH-
CTANVTH3AIHH, YTG TACT KOIHYCCTBECHHBIC KPHTEPHH JHATHOCTHKH PYACHOCHBIX H
OE3PYAHBIX CHCTEM, a TAKKE OMPEISICHHE BOSMOMKHOI) THITA MHHEPATH3ALUAH.

T'eon0THYECKHE, FCOXHMIMECKHE H IeO(H3HYECKHE JAHHBIE O KOHTHHEH-
TanbHBIM TOfAcar BocToka A3HM RO3BOSLAEOT PACCMOTPETH MOAETSs MX QOpMHPO-
BaHUA. CIPYRTYpHAA, TCOXHMUMECKAA ¥ pYAHOMATMAaTMUecKas 3OHATLHOCTH
[IO3BOJLIOT NpEANONaraTe, 4re QopMHPOBAHHE OKPAHHHBIX MOACOB CBA3AHO
ceticmodioransuolt soHoH, [JIABSHCTBYIOWAS OOCTAHOBKA CKATHA H HANHUHC
acTeHOC(lepHOTO NMOJHATHA BAONb BCelt AKTHBHOH KOHTHHCHTANBHOH OKPaHHBI
onpete/LmoT ol XapakTep BYIKAHKMIMA OKPAHHHBIX [OACOB, CHOCOOCTBYEOT
NCPEPACTIPCACISHIIO BEIICCTBA, A HOTOMY 3TOT HPOLECC MMCET KOHCTPYKTHEB-
HBLI XapakTep, CHoCoOCTRYET "KOHTHHTAMHIAIME" KOpEL.

Bo BHYTPHKOHTHHEHTARBHLIX DOACAX, BYJKAHHIM, CBA3AHHDBIH, TNIABHBIM
0bpazoM. ¢ PU(TOTEHHEIM MPOLECCOM, ABAETCA ASCTPYKTHBHBIM (14 BHYTPH-
KPATOHHBIX 30H B TPAH3HTHBIX MOACAX, HO B MOTPAHHYHBEIX OH crocolbCTROBAN
GOPMHPOBAHHI) HOBOH KOPbBL),

TlmosoBsIi BYNKAHK3M BUCPBLIE BHINCHCH B NPSNENAX CHARMJECKHX Oio-
KAX KOHTHHCHTAMbHOH YacTH Bocroxa Asmm. Bnoku mpeacraemmot coboit of-
JACTH BO3ABIMAHHA, 00pasyIOLLMIE KPYMHEIC MErACBOAbL, JHAMETPOM A0 2-3 THIC,
KM, ~ Osmontoncknil. Bocrouno-Uykorckuii, Oxorcknii, AMypckuit, LienTpars-
no-Kuraiickuit W K:xno-Kuradickuii, Kax npasmno, neHTpanbHas 4acTh Merac-
BOOOB ONYLICHA H 3aTIOAHEHA OCATOYHO-BYIKAHOTCHHBIMU 0Opazosamuamy. Flo
nepudiepii METacBOZ0E PA3BHTH MPOTAKCHHLIC pHYTH U pHTo-rpalens, 3a-
MIOJIHCHHBIC KOHTHHEHTAILHBIMH OCAIKAMH.
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TepMmHEyecKas HCTOPHA KKIOTO METACBOAA HMEST CBOH OCOOCHHOCTH, HO
BCC OHH 651.[1[‘1 MOaBCPIKCHDBI T&KTOHO-M&I’M&TH‘-[@CKOﬁ AKTHBH3AUHH HA DPOTA-
JKeRud (JAHEPO3OA: B MANIEO30C, ME3030€ M KAHHO30¢, H mepepaboTaHbl BHEIpe-
HHEM KAK KOPOBHIX, TAK H TyOHHHsIx Marm. Ho obuieit ocoBeHHOCTRIO 112 HHX
ABMIOTCA MHOrGITANHBIC BHEAPSHHS B JaHeposoe HauQoaee ruyOUHHBIN pac-
NIABOB — YABTPAKATHEBBIX OCHOBHBIX H YIBTPAOCHOBHBIX TPYOOK. H3BEDHREHMUA
BYIKAHOB MENo4HLIN 0a3aneTousoe. Gouonutos, TeQpPHTOB, j1eHuyTHTOB H Op.,
¢ MAHTHHHBIMH KCEHOIHTAMH INTIHHEIEBLIN M [PAHATOBLIX JICPHOIHHTOB H Ii¢-
PUICTHTOB.

Haufonee oeTtanbHO H3VMCH IUTHOMOBBIH BYJNKAHH3M AMYPCKOIQ METacBoO-
oa. LleHTpankHas 4acTh 3TOTO MACCHBA B MO3AHEH Ope U Hawane Mmena Obina
omyLeHa, 06pa3oBanca npoTakennsi rpaben CyHLIAO, KOTOPBIH HA MPOTILKE-
HHH NIO3THETO MENA H B KAHHO30¢ HCTBITHIEAT NOTPYXEHHE, H CHOPMHPOBANIACH
OCAIOUHO-BYIKAHOTEHHAA, MACTHYHO HE(TEra30HOCHAA, KORTHHEHTANBHAS TO/-
3. MOIHOCTsI0 Gonee 7w [lapanmensHo rpabeny CYHBAO. BOCTOUHEES H 3d-
mAJHEe, PA3BHAACE CHCTEMA MPOTUKeHHBIX PUdTOBBIX rpabeHoB (CHCTEMA
TaHI:.TI_V), KQTOpBIC BRITIQMHEHEL EOHTHMHCHTAIBHBIMH OCElIlO"IHO-B}’J'lI(aHOl"eH-
HBIMH, YACTHHMHO YITCHOGHBIMM, OCATKAMH. POPMHPOBAHHME MEracTPYKTYPH
COMPOBOKAANOCE BHEAPEHHeM rmyOuanelx B kopoBbIx MarM. Haubonee mpive-
YATEMBHEIM ABIAETCA NPOABNCHHE VRTPAKAIHEBOTO OCHOBHOIO M VIBTPAOC-
HOBHOFO BYMEAHH3MA. H30TOMHO-reoXnMHYecKoe H3yyeHHe (mioromer Nd. S,
Pb, REE n 1p.) mOKa3HBAET, YTO OKH XAPAKTCPH3VIOTCA HIDKHEMAHTHAHBIMH
ncrouHHKaMH [Monceenro Caxso, 2000a, 6]

Teoduirieckne HCCIEAOBAHMA MOCICRHHX JET NOATBEPAMIH, MTO TOJ
AMypckoit mmuTolt H. B 4aCTHOCTH. moa rpaleHoM CyHIAO pacmonaraerca od-
LHPHAS 30HA PA3yIOTHEHHA H 0ONACTE NMOBLILEHHOTC TPAAHEHTA TeMIepaTyp.
MoOWHOCTE ROPBL COKpAIICHA 33ech 00 15-20 x (Ma et al., 1989). K arum 30-
HAM Pa3yMAOTHEHHA TPHYPOYEHEl UCHTPH! MO3OIHEME3030HCKOTO, KAHHO0HCKO-
IO H COBPEMEHHOIO VABTPAKANHEBOTO OCHOBHOTC H VIBTPAOCHOBHOICG BVIIKA-
HIT3MA. TAMIEPOMTEL, MEHMETHTHL (OHONTHTE, NEHIMHTHTLL H T.1, ¢ MAHTRAHLIMH
KCEHOUTAMH [IMHHENEBLIN H IPAHATOBHIX IEPLONKHTOB,

JeTansHele NETPONOrO-TeOXHMHYECKHE MCCICAOBAHHA, A TAKKE H30TOI-
Hble gauEkie 00 Nd, Pb, Sr no3BomsOT OTHECTH 3TH TIOPOAET ¥ MPOH3BOAHBIM
nmoMosoro Byakammsma [Haggerty, 1994] ¢ HIKHEMAHTHIHLIME XapaKrrepi-
CTHKAMH, BOIMOKHO C IpaHm4HOro cioA D" (Hofmann, 1988; Haggerty, 1998 n
Jp.|. ¥ MPOCNCINTD FTANEI PAIBHTHA IIIOMA C MO3AHETO MANCO304 A0 COBPEMEH-
HOFOC YPOBHA HA OCHOBE AHATH3A MOPOX MIOMOBOFC BYJIKAHHIMA (KiMOEpIHTOB,
RAMIPOUTOB, YILTPAKANHEREIN 0A3ANBTOB), TATHPOBAHHEIX JAHHEIMH AGCOMOT-
HEIX BOipacroe [Makchmos, Monceenko, Caxno, 2001; Caxno, MomuceeHko,
2001; Caxno Mattonmn, Mouceenko, 2001; uap 1.

Ha nmo3nHenanco3oiicko-mMe3030HCKOM JTame NMEOM NPEACTaBILAN coDoi
CTAHOHAPHYIO CHCTEMY, HA 3TaNle PARHCTO-TIO3HErO KAHHO304 OH NPOABHICA
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KAK MVJIBTHCHCTEMA €O MHOMECTBOM BBIXOZOB TPYOMHHEIX PacMiaBoB KiK B
uertpe. Tak H no nepudepnn (Mouceenro. CaxHo, 2000).

(DOPMHIJOBEIIHJC METAcBOIR CBAZAHO C TMOOBEMOM H pﬂC‘I‘CKﬂHHeM MMEMAa
(Bogatikov et al., 1999; [Hapkoe u Ip.. 2000). Hax moIHHAMAIGINEMCA TUIIOMOM
(dopmupvercs 006IACTD PacTLKCHHA THNA PACCCTHHOIO CNPSIHHIA. HEJONORA-
LEro A0 PACKPBITHA OKCAHWMECKHX BOATHK. FIpHMEpOM Takoro THNA 3BOMOLHH
MOMA MOKeT ObITh AMYpCKHH Meracpon, IloabeM H PACTCKIHHE IHOMAE CO-
APOBOMIANGCE YCHACHHEM AS(OPMALHHH CKYUMBAHHA N0 MEpHQEpHH H nepe-
seieHne OMokoB THTOChEpsl. Jpxerne Takoro GmoKa. BO3MOMKHO, H Ompede-
JIHTO PACKPBITHE AMOHCKOTO MOPA H NMBHKeHHE SMOHCKUX OCTPOBOB B CTOPOHY
oxeana {Otofuji. Matsnda, Sakhno et al.. 2001]. Buisox ocHoBad Ha masncomar-
HHTHBIX HCCAETOBAHKAX TOPo BOCTOUHOH okpauHsl A3HH ([Tpumopsa, Monro-
nun, Kopew, Kuran) Hecnenopansts nokasany pasHOHATPABASHHOS BPALIEHHE
OTACTbHEEX OJIOKOB BOCTOWHOH OKPAHHE! AMYPCKOH TUTHTEL TIO OTHOIIEHHK) K
OpyruM Onokam A3MATCKOrC KOHTHHEHTA. WHTeprpeTausd rOpH3OHTANBHBIX
ABIGKCHHIH MO HANPABJICHHED K OKEAHY, BOIMOMKHO, CBA3AHA C AIBJCHHEM BOCXO-
aswero mmoMa [Bnacoe. 1999). Takad HHTEpIpETAUMA BNOJXHE COINMACYETCS C
MONENbI0 NEPEMEILCHIA, PACCMOTPEHHON HA MpHMeEpe Zokembpus Bantuiickoro
nmra [Ulapkoe n ap., 2000].

C nopozaMH TIOMOBOIO BYIKAHH3MA (Ha NPHMEPEe AMYPCKOTO METACBO-
Ja) 0TMEYaKoTCd NOBHIUCHHBIC KOHUCHTPALHY MAATHHOMIOB, 300Ta. Beckma
NMOKAJATENBHE H JAHHEIE O BBICOKOM COOCPMKAHHH TA308 METAHOBOIO Psia B
BY/IIKAHHTAX BOKpyr rpafeHa Cywwso u pudra Tanpiy. HroTonmo-
FEOXHMHMECKHE M T€0NOr0-Te0(HIHHCCKHE JAHHEC AT BO3MOMKHOCTH NPEa-
noaarath A0HOTeHHYIO TIPHPOTY YIACRCIOPOIOB ITOT0 peruoHa [Lu et al., 1998;
O6sapos, 2000, Mouceenko, Caxuo 2000; u ap.).
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CONCLUSION

Continental East Asia in the Late Mesozoic-Early Cenozoic stage of its de-
velopment was an active margin of the ocean-continent transition zone. The
study of magmatism of this stage allowed the following main conclusions:

Yolcanism was concentrated within the lineal volcanic belts. which in pat-
tern of their interrelations with the basement rocks were continental occurring on
the structures of different consolidation stages: ancient ¢rystalline massifs and
folded areas along the deep-seated faults.

Three types of volcanic belts have been distinguished; 1) marginal-
continental linear extended structures that compose a nearly continpous band
from Chukotka to South China and are the planetary formations originated
within the zone of interaction of the Eurasia continental block and oceanic plate;
2) midland belts and zones that occur inside geoblocks or along their margins
and may be a) boundary ones that were forined at the block joint and inherited
ancient faults and sutures and made up the rift-like structures along their mar-
gins, and b) wansitional belts and zones representing a system of linear grabens
and depressions along the extended faults crossing the geoblocks (Kukan-Tanlu
system). 3) Zones of the Plume Volcanism.

The marginalcontinental belts of East Asia as the structures of the transre-
gional scale that together with American ones compose the Circum-Pacific
magmatic belt around the Pacific Ocean and show common features of develop-
ment and deep-seated structure, formation stages, a stable pattern of petrochemi-
cal profile of volcanoplutonic formations, and perioceanic zonality characteristic
of all belts of the Pacific surrounding.

The midland belts as the structures of regional scale, the volcanic activity
in which depends on the block mobility and interblock collisions as well as en-
dogenous activity, show diverse deep structures, magmatism e¢volution and
stages, and petrochemical profile that to a greater extent (especially for andesite-
acid rocks) 15 controlled by the composition of the basement. However, within
each block, certain stable features of petrochemical composition of volcanic
rocks begin to show. The volcanic associations of the midland belts and zones
show a pericraton type of zonality. This is best demonstrated by comparing the
volcanic rocks of boundary and intracraton zones.

Analysis of geological data allowed distinguishing the stages of magma-
tism of the continental belts of East Asia. In the marginal belts there have been
distinguished three stages: 1) the stage of big-volume eruptions - lava formations
of basic composition in extension zones and ignimbrites of "big fields" in com-
pression zones, 2) the stage of the formation of vent structures and caldera com-
plexes with the "extended" associations of basalt-liparite row; 3) the stage of
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bimodal volcanism in the vent structures and cover eruptions in the initial phases
of the rift struciures. The stages of magmatism of the marginal belis are kept in
all chains of the East-Asia system and correspond to the geodynamic regime of
their development. In the midland belts and zones the stages of voilcanisi devel-
opment are kept only within isolated zones and structures. In the degression
belts, volcanism development is a monocycle represented by a phase of basali-
andesites of early cycie with minor acid lava. In the arched uplifts the stages are
most distinctive: early andesite-basalt and later liparite-dacite eruptions. In the
structures originated on the heterogeneous basement and in major vent struc-
tures, the early stage is reduced, but the acid one manifests itself widely. A later
stage is shown by the rocks of higher alkalinity and basicity (latite complex).

Analysis of petrochemical data of the rocks of the continental belts shows
that most of magmatic formations belong to calc-alkaline series. among which
several subtypes can be distingnished by potassium content. In the marginal
belts, most of rocks of calc-alkaline series are of mid- and high-potassium sub-
types. In this case, a transverse zonality is outlined: concentration of potassium
and non-coherent elements increases towards the outer zonmes. The volcanic
structures, in which shoshonite-latite different-age complexes occur evolving
persistently from early to late cvcles, gravitate to the western flanks of the belt.
"Non-standard" type of evolution characterizes the vent structures with high ore
content. As a whole, in the vertical row of the formation, the rocks of the mar-
ginal belts demonstrate increasing alkalinity, especially sodinm content towards
the final phases. In the midland beits. the rocks of calc-alkaline series are com-
mon. In the rifting depressions of the intracraton zones, basaltoids are found with
pronounced tholetitic evolution (Tyrminskaya depression). Magmatic complexes
of the Central-China block show high alkali, especially sodium content in the
intermediate-acid rocks. They are characterized by high barium and Iow stron-
tium. Microclement distribution and isotope data show that the rocks of calc-
alkali series of the continental belts are of subcrustal onigin. This is the case for
acid magmas of the marginal belts that is supported by relatively low values of
the strontium isotope ratios. In contrast to them, in acid volcanites of the midland
zones of large arched uplifis, the role of the crustal material was more signifi-
cant,

The study of fluids showed that magmatic series of the marginal belts were
formed at early stages under the conditions of hgh concentrations of volatiles, in
the origin of which the endogenous component was very important. Lowered
permeability of the rocks favored concentration of volatiles in the crust basement
that was responsible for wide distribution of actd rocks of calc-alkali series. The
contposifion of initial gases showed high C/H. In the midland zones, volcanic
rocks and especially acid melis were formed under the action of more reduced
gases with stable flow from eatly 1o late phases. lts composition was controlled
by high H/C value, but as to its volume, it was an order lower than in the mar-
ginal belts. Geological features and geophysical data suggest a deep-seated
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source of fluds, mamnly of hydrogen compesition (fluorne-hydrogen composi-
tion), and its relation with the ascending mantle wedge (plume) Rufting nature of
volcamsm and lugh permeability of the crust of these structures were responsible
for decreasing concentration of flinds s the intrablock belts and appearance of
tholeutic series at a high level of the reduced gas phase m the zones In the
arched uplifts of the vent structures that occur on the boundary of the submerged
part of the crystalline massif and folded complexes, high flwd concentration and
their lugh reduction favored the crustal rock melting and development of calc-
alkali senes of volcamtes of acid composition

Ore content of the continental belts was mamnly realized 1n the vent strtic-
tures of long-term development As a rule, ores mn such structures demonstrated
wide acid magmatism, lngh concentration of fluidal phase especially towards the
final stages. and umportant role of halogens mn magmatic and ore-forming proc-
esses The study of halogens in hydrovyl-bearmg minerals (iotites, amphiboles)
from gramtoids of ore-magmatic systems (OMS) showed that these structures as
OMS with deep "roots” can be divided nto the foilowing types a) granioid
massifs with hagh fluorine content and lugh level of reduced gases, b) grantoids
with high chlonne and lugh degice of gas oxidation The former are character-
1zed by lencocratic (acid magmatism) and tin-bearing type of ore formations
Tin-bearing OMS are of two subtypes 1) Badzhalsky with high reduction, stable
gas regime. and wncreasing fluonine from early to late phases, 2) Kavalerovsky
with unstable regime of gas phase, especially halogens The role of deep-seated
factor 15 1mportant for both subtypes, but for the Komsomosky one 1t 1s much
more signuficant that just defines its ore profile Tius agrees well with the deas
of AD Shcheglov (Shcheglov, 1993) "Chlonne-bearing” grantoids show a
wide spectnum of gramtoids of magnetite series ( J-me, J-wc granitoids, and oth-
ers). which the ore formations of chalcophule profile are related to Each type of
gramtords has distinct parameters of fugacity {foo. fin, fur, b)) and the tem-
perature regime of crystalhization that provides the quantitative critena for diag-
nostics of ore-bearing and ore-free systems and allows defimtion of the nunerah-
zZalion type

Geological. geochenucal, and geophysical data on the continental belts of
East Asia make 1t possible to discuss the model of thexr formation Structural,
geochemucal. and ore-magmatic zonahty suggests that the formation of the mar-
ginal belts 15 related wath the seismofocal zone Predomnate compression regime
and availabibity of the asthenospheric uplift along the continental active margin
define a general nature of volcamsm of the marginal belts and favor the matter
redistribution So this process has a constructive character contributing to the
crust "continentalization” In the nudland belts. volcamsm related. mainly, with
nfting, 15 destructive 1 the intracraton zones of the transitional belts. but in the
boundary belts 1t promoted the formation of a new crust

Plume Volcamsm was disingmshed for the first time 1n the contmental part
of East Asia
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Thermal history of each megaarch has its own specific features. but ali of
them underwent tectonomagmati¢ activity throughout the Phanerozoic time (Pa-
leozoic. Mesozoic, and Cenozoic) and were resvorked by injection of both crustal
and deep-seated magmas. The Amursky block. which once was a single craton,
has been most extensively reworked. It was separated into several isolated crys-
talline massifs and intruded by magmatic complexes of different age and compo-
sition. However, they have a feature in common: many-stage injections of the
most deep-seated melts in Phanerozoic (ultrapotash basic and ultrabasic pipes)
and eruptions of volcanoes of alkaline basaltoids (phonolites. tephrites. lencites,
and others with mantie xenoliths of spinel and garnet therzolites and peridotites).

The Mesozoic-Cenozoic stage of magmatism of the Amursky megaarch.
which was formed during Mesozoic activity, has been studied in sufficient detail.
The central part of the massif subsided in Late Jurassic and Early Cretaceous,
and extended Sunlyao graben was formed. This graben continued to subside
during Late Cretaceous and Cenozoic that resulied in the formation of a sedi-
mentary-volcanogene continental series about 7 ki thick. bearing in part oil and
gas. In parallel to the Sunlvao graben. to the east and to the west. a system of
extended nft grabens (Tan-Lu system) filled with continental sedimentary-
volcanogene. often coal-bearing sediments, evolved. The megastructure forma-
tion was accompanied by injection of decp-seated and crustal magmas. Most
remarkable is the manifestation of ultrapotash basic and ultrabasic volcanism.
Isotope-geochemical study (isotopes of Nd, Sr. Pb, REE, and others) shows that
these magmas have lower-mantle sources (Moiseenko, Sakhno, 2000a,b).

Plume Volcanism are distingushie on the Continental Sialic blocks Omolon
and Okhotsk. Jt here are distingushied maggmatic rocks of the kamafugitic, lam-
proitic and alcaline basaltic seriws wilit isotopic (St, Nd. Pb) characteristics of
the plume volcanism.

Recent geophysical investigations confirmed that under the Amur plate and
the Sunlvac graben in particular, there occur a vast zonc of seal failure and an
arca of higher temperature gradient. The crust thickness is reduced here to 15-20
km (Ma et al., 1989). The cenlers of the Late Mesozoic, Cenozoic, and modern
ultrapotash basic and ultrabasic volcanisin {Jantroites. meimechites, phonolites.
leucitites, etc. with mantle xenoliths of spinel and garnet lehrzolites) are re-
stricted to the zones of seal failure.

Detailed petrofogical and geochemical study as well as isotope data on Nd,
Ph. Sr, and O suggest these rocks to be the products of plume volcanism (Hag-
gerty, 1994) with tow-manile characteristics, may be of a D" boundary layer
{Hofmann, 1988. Haggerty, 1998, etc.). Analysis of pluine volcanism rocks
(kimberlitcs. lamproites, and ulirapotash basalts). dated using the absolute age
data, allows tracing Uie stages of plume development from Lare Paleozoic to a
modern level (Maksimov, Moiseenko, Sakhno, 2001; Sakhno, Moiseenko, 2001,
Sakhno., Matvunin, Moigseenko, 2001; etc. ).
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In the Late Paleozoic-Mesozoic stage, pluine was a stationary system. In
the Early-Late Cenozoic stage. it manifested itself as a multi-svstem with abun-
dant outflows of deep-seated melts in the center and on the periphery
(Moiseenko, Sakhno, 2000).

The megaarch formation is refated with the plume ascent and spreading out
(Bogatikov et al.. 1999; Sharkov and others, 2000). Above the ascending plume.
the area of extensicn is developed like that of dispersed spreading swithout
opening of oceanic basins. An example of such plume evolution type may be the
Amursky megaarch. Ascent and spreading out of plume was accompanied by
increasing torsional deformation along the periphery and replacement of litho-
sphere blocks. Perhaps, the movement of such a block was responsible for
opening of the Japanese Sea and migration of the Japanese Islands towards the
ocean (Otofuji. Matsuda, Sakhno, et al., 2001). This conclusion is based on the
paieomagnetic study of the rocks of the Asia eastern margin (Primorye, Mongo-
lia, Korea, and China). The study showed not unidirectional rotation of isolated
blocks of the Amurskaya plate eastern margin relative to other blocks of Asia
continent. Interpretation of horizontal movements towards the ocean is, possibly,
related with the ascending plume pressure (Vlasov, 1999). Such interpretation
agrees well with the model of migration discussed on the example of the Pre-
cambrian Baltic shield (Sharkov, Bogatikov, Krasovskaya, and others, 2000).

The rocks of plume volcanisin {on the example of the Amursky megaarch),
bear high concentrations of platinoids and gold. Data on high content of gases of
methane row in volcanites around the Sunlyvao graben and Tan-Lu rifi are rather
significant. Isotope-geochemical and geologogeophysical data suggest the abio-
genic nature of hydrocarbons in this region (Lu et al, 1998; Obzhirov, 2000;
Moisgenko, Sakhno, 2000; etc.).
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Kpavexondd KE ConephaHAe TRMSMEIX METAANOB B MarMaTydeckoM mape npH 600°C /7
TIpoGnemtl sHAoreRHelx MevTopokdernit M M 1960 Bun 1 C 139-178

Kpayexongy K5 Onpeasnenye cocTaBa MarMaTH4SckON ralopoli dasbl Mo paBHOBECHBIM
pacyeTaM #/ TeoxnmMHueckie neanenosanna M HIT 1961 C 333-357

Kponomxun [T H {Ipobnemst mpoHcxosmeHrt HodTH (0 AHMHEC-THTOMOCHIECKOM H PerHo-
HANLHO-TEONOTHIECKOM NMOAX0AE K MpoGieMe NMpoHcxoxH¢HHA Hedrr) // Cop reomoriua 1995
CGopuuk Ne 47 C 104-125

Kysomun M H CeoamMus Marmatiyeckix nopol fasapazoickiy nogpHuxssy moacop Ho-
pochrGHpex CO Hayka 1985 198 ¢

Kynaxoe AIl Caxwo BT Bpoicocsk A A CTpyRTYpeI BEHTPANLHOTO THOA B BYIKIHOTEHHBX
noscax JlantHero Boctoka /TnoGantuie naneopyMKaHoOTOrHYECKHE PEKOHCTPYKIHH H TeKTOHHKA
XaGaposck, 1979 C 173177

Kynawos AII Caxno BT Cpeane-AMypekag MeraMopdocTpyKTYpa USHTPAIbHOTO THNA —
oco0erHOCTH CTpoeHHA M pasBHTHR /' [nyOMHHOE CTpOcHUE KOHISHTPHULCKHX MOpdOCTPYRTYP
Haaseero Bocroka Bramwpoctok JIBHIT AH CCCP 1982 ¢ 24-42

Kynaros 4 T Mopdoctpyrrypel Boctoka Asan M Hayka 1986 [86¢

e EA Coporun 4 1 Crpykrypro-dopMaimontan 3083 PAH AMyp Hayunwit uentp
ABO  Kuep 1997 B4:c

Kymee BI  Twaenes AE TleTpoXMMHA H 33KOHOMEPHOCTH Pa3MSIUSHHA WESTOMHO-
Ga3aneToRBIX XosMOnencok [ipumopea H [Ipramypen // Josn AHCOCCP 1988 T 298 M C 170-173

Hasepos A A Buroxypos C P Ycnosus obpascBanHA KpyNHLIL DOJHXPOHHBIX MeCTOPOXR-
HBenwi ypaHa (Ha npumepe Cepephoil Asctpanku) #/ Pyaueie Mocroposnenns M BHHHUTH 1988
C 163

Maunponmsi M Hayra 300 ¢

Hapun B H Tunotesa muananso raapuauoii Jemms M Haywka 1975 2135 ¢

Hemnunog @4 ObGpazopanne afiMazop B CUYOHHAMX TeKTOHH4YeckHy zoHax f Joxn AH
CCCP 1987 T 271 Ne2 C 433-435

Hemmuroe @4 Burop 4 8 3onoto B ruapoTepmansaon mponecce b Hempa 1981 224 ¢

Hemnuvoe @4 [Hrapyna TA Meronnueckos pykopomeTee N0 XpoMaTorpaduyeckomy
2HAHIY BOME] B rA30R B TOPHEIL NopodaX H Mudepanax Hpeyter HO3IK CO AH CCCP 1977 25¢

Juwrescrxuy 3 {1 OO akTHBHOH pod HHTpY3HH B npouscee ropoofpasopannd /f Teotexto-
HiEa 1963 Ne3 C 77-84

Hwnescruy 3 1 OCHOBHEIE YePTHI TEKTOHHKH B CNYOHHHOTO CTPOSHHA KOHTHHEHTANBHOH
qacTh Hankrero Boctoka CCCP Mo rpapAMeTpHYeckKHM JawHBIM // CIpOSHHE H pa3BHTHE 3eMREOH
Kopbl Ha coeTckom Haneuen Bocroke M Hayka 1969 C 21-32

Huueegesun 3 H TnyGHHHO: cTpoeiHe KoMCOMOMLCkOTO pyaHoro pafioHa 0o reodmznge-
CKHM BaHHBIM // F¢0NOrHA pYAHLIX MecToposaeHHiE 1980, Mo 6 C 3746

Mo Yacaoynons Kupranoss I Yuaw Cunsvocoy v ap Mezozoiicko-kafinosoiickye Tex-
TOHO-CTPRTHTPaHYECKNE KOMITIGKCH B 20He TpaHcekTa MaHpwxypra-Cvildoue W apuneramomeit
TCPPHTOPHH KAK OTPANSHHE Te0AHBAMHYECKe JBOMOUHN pertoda // Tuvookean reomorns 1997
T 16 C 36-45

Makeumos C O Mouceenno BT Cawio B Kamnessie 0cHOBHBIS TIOPOASL SPYNTHBHLIX
TpvBok Boctouso# oxpanael Bypeuncroro saccupa (Hansunii Boctox) /i Hoxnr PAH 2001 T 379
C 16

Maxcumos C O [eonoro-cTpykTypHas MOMUHA H 0co0eHHOCTH MHHEpATEROTO COCTABA
MarMATHYSCKHX obpasopannil Baxaannckoi 308k // Byakanndeckne zoHp Boctoka Asuu Bnaae-
BOCTOK, 1978 C 21-33
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Marciviog C O [THKPHT eaouHo-0a2aNLTOBLIH MATMATIBM Banaanscxoit By nkaHATecKOH
30HbI ¥ T2ONOTHA, MArMATHIM H PAIOTeHe: 20HB Nepervoa 0T KORTHHEHTA X oheady BraIneBocTok
1978 C B7-88

Mawcmos C O TleTponorsa MACMATHYECKHY KOMIUIeKCoB Bamkanbexol BynKkaHHuE KOl 30-
Hel ArToped KaHTHA aHce Braameoctox Hanemayxa 1982 24¢

Maxcuvos C O, [Homn B @ Yaupn A A Konosarosa H Il Coeunduueckne ocofedHocTH
BMOHAHOTO PeAEMA OMOBOHOCHSIY, 30A0TO-CepebPANBIL H CYBCTEEHHO CepebpOHOCHbIX MarMaTh-
yecKRX Xomnrencos # IV Pervon metperpadr coBem no C-B Poccrr “Marvatias it meTamopdusM
Cepepo-Boutoka AsHn™ Marazan 2000 C 240-245

Meatotues FO @ Tuntwa EH TeoTepvHYeckHe “apaKTePHETIRE CTPYKTYPHMY MIeMeHTOR
3eMHOM kopbl Boctoqnoi AsHH H HX cBA3b ¢ CVGHEHBIM cTpoeHHeM // THAOOKSAHCKAA IeOI0rHA
1994, Ne 1 C 13-28

Mapanyuies A A4 Tlerponerua Metamopdyueckiy ropupix nopos M Ham-so MY 1973

Maparyues 4 4 Tlerporenesuc n pyncoGpasopanue M Hayka, 1979 264 ¢

Maparyimes 4 4 TeolHHAMMYSCKHE pekBME obpazosadnd andazz /1 biona MOHIIL, ota
reon 1993 T 68, euin 2 C 3-18

Mapaiyues AA PyJOHOCHOCTE BIPLIBHBIX KONLUERBIL CTPYKTYP // T'ecnorna pyaksia me-
cropoagenad 1996 T 38 Neé C 500-511

Meapaxyutes 4 4 TepmonusaMHka CHOTEMBI [20NHMUYECKHX MEBEPATLHEIX danuit /' duan-
KO-AHAMHYECKHS OPoOneMBl 3HI0TEHHEX TS0NOrdUeckKh mpolecees M Hayka 1999 C 16-25

Maparywmee A 4 TIpoHesoAJeHHe 3MNH H TPAPCIa 22 dHAereHHol antHRHOocTH M Havea
1999 256 ¢

Maparpues 4 4 Besamen M II HewoTopele acnekTs] koeMAveckod H raeGankHoli netpono-
rhu // Beets MY Cep 4, l'eonorua, 1980, M5 C 3-18

Mapaxywiee AA , Heawnos H [T, Pyxcesus BC 3Havenue NHKBallMH B reHe2uce MarmatHue-
CAH\ TopHbIs tropod // Beet MIV Cep 4, Teomorna, 1979 Me 1 C 3-22

Mapanyvures 4 4 Monceenso B I TIpoHcRodIeHH: 30TOTOPYIHEIX KRBAaPUOBbIX AHT, CBAZAH~
Hbly ¢ rpaHHTOMAZMH // 30/0Toe OpyNeHeHHe H FPAHHTOHNLI MarmaTHaM2 CepepHoit [laundmn
Maranan CBKHHH 1992 C 79-30

Maparywes A4 Hepuyic T TposcxoXIende B 3B0MONHA TPAKCMAr MATHYSCKHR U MeTa-
sopryecany pmonRes /' Tephbifl MeuavRap reoxds korlp M Hayka, 1977 T 1

Mapoxyuwes 4.4 Horeax H A 3axoHomepHocTR ha3osoro pasneNeHns cTabHAbHbBI Y HIOTO-
TOB \HMHRSCKHX JneMenTob /i [eonmua, 1980, Ne 11 C 1387-1663

Mapaxyuies A4 Bozamuipes OC  Penocenos 1 op Hunaktorenes n synkanussm // [lepo-
gorua 1993, Me 6 C 571-593

Mapaxywmes A4 | Hlepyes HH  3omos A 1 ap Hekoropble netponorHvechue acients! re-
HE3HCa anmasa /' Teosiorns pynHbx MecToporgenail 1995 T 37, Me2 C 105-121

Mapaxyues A 4 Pycusce B4 Jomos [ H n np TNoGaNbHbE 4¢MEKTE JHIOTSHHOTO PYAO-
obpazopanus // [eonorua pvadely MecTopokaennii 1997 T 39, M 6 C 483-502

Mopmuinos 10 4 CIpverypHoe nonokenne, nerporpabid B HEKOTOPhle TETPONOTHYECKIHE
0LOOEHHOCTH KOMIAHEKOTC KoMIekea ByxTapunofl ¢Tpysmypht /1 Byokaonuyeckue 2o08m BoeTona
Azpn Bnagueoctok, 1978 C 12-20

Mapmutnog }0 A [leTponorust kRHCIBIX BYJIKAHHTOR 3OUSH-MHOUSHOBOH KORTpacTHOH dop-
sratuy Hiokmero MipRamMypes ABToped AHCC KauA [éon -MHHepal. Hayk Branuesoctox, 1980 29 ¢

hapmwnos K0 4 Tletponorna 2oueu-MHoUeHOBON KoHTpacTHOH dopMauun Huswero [pe-
ampeA Braanpoctox JBO PAH CCCP 1983 140c¢

Yapwmvinos FO 4 Teosunna 6x1aNETOR aRTHBHEI KOHTHHEHTANBHEIX OKPAHH H 3peSIBX OCT-
POBHBIX YT HA IpHMepe ceepo-3aMannoH [Tanaduke Braausoctox HanbHavka 1999 218 ¢ (non
pea HH Fosopopau BT Caxno)

Mapmwres K04 Owamypa C BapHaUMH H20TONHEIX oTHoWeHHH] Sr B Nd nancoren-
nneficroueosri¥ Gazanytos Boctounoro Cuxors-Anuna /f loxn PAH 1993 T 333, Mg 3 C 363-369
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Mapmox M B CootHowexHa >doYIHBHOIO # HHTPYIHBHOIO MAMZTHIMA B Me3o-
KaliHoz0kca0f Hetopr BocToyH0-CHXOTI-ANRHCKOTO  CHHKTHHODHA (B npenerax AMOHCKOTO
Gnioka) Aproped AMcc KamA reos -MHHSpa, Hayk Hopocubuper 1977 28¢

Marmeipnnt EA  Toncomomn HH - Aw pres I'C Kavewciviae M T AnoMarbHbzi H30ToN-
HEIlf COCTAR Tenms B pyikannueckny rasax i/ IAH CCCP, 1969 T 184,)6 5 C 11971199

Mayyo C O Tiporcxomassue sYIKARRYECKHY (2308  TeoXHMHA COBpeMEHHBIX MOCTBY.TKA-
HHweckHx npoueccos M Mup 1965 C 61-77

Menonuros & JT BrmoderHA HedtH W OHTYMOB B roproM xpyctare Angana // ITpofnemst
pyaocobpazosanun Bapua Hoa-so Boarapekoii Akaa Hayk, 1974 T 2

Mutanceckuu E £ Padroree zoHsl KouTHHeRToB M Hempa 1976 280¢

Mutanosciuu EE O KOppeKUNH a3 v9ameHns HIBSPCHH MeOMarlHTHOrO 019 DOHMKEHHS
¥poaHa Muposoro okeana u as YeHAEHHA JedopMannii CKaTHS 3emuolt KOpel B Me3030¢ ¥ Kajino-
30¢ // Ceorextonuxa 1996, Ne 1 C 3-11

Mouceenxo B I TeoxuMHA H MHHSDATOTRA 30/10Ta PYAHED, pafionon Tameuero Bocroka M
Hayxa 1977 304 ¢

Mouceenxos B I OcobeynocTy HOpMHPOBAHAA ROMHMEHNBIX POCCLITISH 3000Ta H MeTOIL HX
otuenky Xabaposck 1997 C 103

Monceenro BI' Muataxoe BB OHIHKO-XWMHYECKHe YCIOBHA PHAOTSHHOrO pydoodpazoBas
A M Haywa, 1979 200 ¢

Monceenwo BT Muxaunoe M A Caxne BT {losemenne sonota n cepelpa npH ocafkosa-
KONCHHA BYJKaHHIME H MetaMophhivMe HosockGupes Havka 1974 100c

Mounceewxo BI Caxne B B2adMotEa3b CIVOHHALIX GIIOHI0R BYIKAHHIME H OpYISHEHEA
(Ha npHMepe THAOOKEAREKOTO MOABHKHOTO NoAca) / Merajutoreus B MEHCpAIBAEIE MECTOPONTE-
uas M Heapa 1980 C 92

Mouceenno BI Caxne BI TiyGuhnele pmounn, avaxanmM R pyroobpazosanne Tuxo-
okeanckoro moaca M Hayka 1982 192¢

Mouceenxo BI" Caano B TInromoBbil BYTKAHHIM H MHHEPArSHHS AMYPeKoil MeracTpy-
Typet Bnarosemench-Braaneocrox Hi-po AmypKHIH 2000 160 ¢

Mouceenxo BI  Cmenanoe I'H  Manaxos BB Polb cocavuenuii yrneponma B dop-
MHPOBAHHH pYIHELy MecTepoxnenuti CCCP // ¥Tnepol u ero cocasHeHHS B YHAOTEHHLIX NPOlecs
cax MHbepancoGpazopatnx Kner Havk dymka, 1978

Mouceenno BI" Xomuy BI' QOcofeshocT# COCTABS raz0BO-AHIANHYX BlTouetul B MuHepa-
Nax, NPOSBISHHA ACCOUHHPYIOUMX ¢ BYMKAHOTEHHLIMH 05patoBAHHMAME pazmHuuLix dopmauwii //
TepmoGaporsoxHmMBA B pyaoreRes Bragdeoctox 1978 C 187-183

Monceenmwo B Caxno 81 I'nyGuuume eoHast, ByAKanyIM # pyooobpazopanne THxo-
oxeanckoro noaca M Hayka 1982 192¢

Mouceenso BI' SDupuw /1 B 3onotopyzuoe MecToposicaue Boctoka Asun Bragasoctok
Aanvuayka 1996, 353 ¢

Hazubuna M C Textondha 1 mMarsatiam Monrono-Oxotekore nosica M Ha-so AH CCCP
1963 464 ¢

Hazutuna M C Tunkl Me3030HCKHX CTPYKTYP THXOOKSAHCKOTO TI0ACA ASHH H OpOSTPaHCT-
BEHHBIE 3aKOHOMEPHOCTA HX pa3BuTHa & TuManafickuéi H anbnnficknit oporehes M Henpa 1964
C 268-283

Hazapenxo T & Baxcenos 8.1 Teonorua Mpumopckoro xpaa U 1 Crpatarpadmn Tlpenp
Bnannsocrok JBO AH CCCP 1987 66 ¢

Henawes A }{ Bonpocsl MarmaTHaMa B pyaoo{pasoBakinz Ha Cesepo-BocToke Skymiu &
ceete abeomororo pozpacta // Hin AH CCCP Cep reon 1963 Mo C 6-17

Henawes H H Kanuii-apronoroe natHpopadie H npoGiesa IBOIOTHH MarMEl BO BpEMEHH U
npocTpaHcTee // ['eoloro-palHoNor RUeckan HHTEPOPeTalHs ReCAGAAWMX 3HAYeHHH BozpacTa M
Henpa 1969 C 103-105
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Henanttee H H 06 9BoMOLUHH 0CTABA M UTHTENBHOCTH (POPMHPOBAHAA CPAHHTOHIHBIY TLTY-
TOHOB (Ha npHncpe BoetouHod Akvrim) /¥ MatepHa M No MUHSPATOTHE [COXMMHH B neTporpad-
1 3abafikanes v jap-¥ay 1970 C 108-11¢

Hunonserun H C TepMoZHRAMHRA MHHEpATLHBIY pagdoBecHii Oatutos M Hayka 1978 178¢

Hurowernr H C OnNpenenenne NapaMeTpoB PABHOBECHA NPHPOJHBLN TA30BbIA CMEceH 0O
AHAMHTHIZCKHM JanHbm 7/ [TetpoiMHA MarMaTRECKH Y (opMaLiii By ThaHHYeCKH Y 308 JlAThHETO
Bocroka Braamsoctok 1980 C 5-14

Huxoneeruu A C O MeTACTASHILHOR KPHCTA UTHAALUAH [IPHPOIHBLL afMasos H3 duTrowaHod
dasel JJAH CCCP 1981 T 256 No ¢

Hurowernu H C [IpHANHMG MOTSTHPOBAHHA PABHOBECHRIX COCTABOB AOMHKOMIIOHESHTHBIY
drosnrmrx $as (va npumepe cretemsl H-O C) B X pons npr Marsataszme // JIAH CCCP 19816
T 257 Me4 C 983988

Hukomecrun HC  OmoHIbH peHM JHACISHROTG MuuepanooGpazoeanma M Havka
1987 199¢

Obxcupos A H TlepcnexTuBrl OTKPEITHA 3anekeil HedTa # Tana g [Ipasopee /¥ T'eosorud n
ropHOe 1¢n0 B [IpHMOpES B NPOWINOY  HacToAWM H GymsweM Matr koud reonoros [IpHmopsa
Bnanssoctok Janbuayka 2000 C 60-62

Ozugros HE Ocnosnpe Yepret Metannorcaul Nentpamucii vacm Nparano-Oxorcaoro
QnoROHOCHOrO noAca // TeHeHe 3HTOTSHHOH MRHepamuzaudH Manesero Boctoka BraassocTok,
1978 C 89-102

Ocrobbl TekToHHER KuTan M Henpa, 1962 527 ¢

Oneunnroe H B HexoTopele BOMPOCKL CTpaTHIpabHH KaiiHozolickux ByaxkaHHUecKHX noaed
Cpeasiero M CepepHoro CraoT3-Aanda /1 Kallhoaol soctoxa CCCP Bnapmeocrox JIBO AH
CCCP 1989 C 50-3

fIraxcenwo 44 Tunomopdusn aKiteccopHbx XPOMINNMASAHIOR YALTPAMadHT-MaDHTORSI ¢
marmatniecknx gopmaunit  Bopores Han-so BI'Y 1980 224 ¢

[eTponoruueckns npoBHHUHH THroro okeana M Hayka 1996 (moa pem akag PAH IOM
Myumapoz.koro , H H I'osopopa)

{logzopnun B 4 Tlocnofikoe RNOTHOCHOE MOASTHPORAHME NHTOCHEPRl (HA OpHMEpe HOTa
Poccnfickore JlambHero Boctoka H Cepepe-BocToxa Kiras) Astopedy wamnm guccep Xadaponek
1999 27 ¢

fTomun B @ TlerponcorHa XoWTpacTHON cephi AMTYaMe-KaHYaTaHeXore »yThaHHYeckoro
nosia YykoTkn Bragmeoctox ABHI AH CCCP 228 ¢

Honun B @ Kowosanosa H [T dmonnsmit peskas QOPMHPOBAHHA XOKTpacTHOH BopMaLiHK
AmMryimo-Kangananckoro synkadigeckoro nous {Bocrounaa UykoTka) // By KaHOTeHHBIE H ByJha-
HOTeHHO-0camodHbIe nopoasl Janekere Boctorka Biaaumoctor JBHI[ AH CCCP 1985 C 3-20

flonos B K K neTpo/orAH NafcoreHOBBIX BYIKAHHUECKRX KoMMAekcos Jepcko-Cobonescko-
ro nodca (Lentpamait Canots-Annne) // Bynkannyeckne 2oupl BocToka Az BaaampocTox,
1978 C 69-81

TTonoe B K TletpoNlorda NancoleH-HSOTeHOBLIX BYJIKAHHUECKHX KoMIiexkcos Boctousoro
CuxoT>-Amina Baagusoctor JBO AH CCCP 1986 152«

Topmugs 4 M DmMoRIHKEA JHAMHPHIM Kak NPHYAHA GopmupoRanua xuMOepAHTOBLIX TPY-
Gok W kapOoHaTHTORLIX MaccHeob // JIAH CCCP, 1979 T 246, Me 2 C 416-420

fipuxodvko BC  Heewep K E Femunzep VI n ap Jlelinuropne Gazamem Bonoseokoro
evnkana (TIpramypbe) // TUXoOKeaRckan Feonordn 1996 T 15 }e 3C 140-143

Tlywaposciun HO M OuHOBHBIE RepTh! TpocHRA THXOOKeaHeNoTO TekTOMMYECKOTO NoAca //
leoTexToHHKa, 1966, Ne 6

ywaposcruu FO M BeefeHHe B TCKTOHHRY Tuxookeahckoro cermetta Jemma M Havka,
1972 222¢

Padresuy E 4 Meta utoréHuueckte npoBHHUHH TuxooksaHchoro pyaHoro mosca M Hay-
sa 1977 176¢
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Pacchasos CB Mapmunos K0 4 Yawpun A [T 1 ap Murpauna nozygHenalinozolickoro pyi-
KAHHIMa KAk NOKa3aTeh IIyGHIHOA TeoTHHANAKE Ha ore CuGipn 1 Hansnero Boctoka /f Teono-
FHA B COpHOS A2No B [IpHMOpLS B NpolioM HacToammen # Gyaymen Marepuamt kond reoxoron
[Iprvopea Baanupoctox Hamtayra 2000 C 63-035

Peurnwo 237 Posmawoscxun H T Hayicu#e KYIMOOBHBIX MarMaTHYeCKHN PYJOHOCHBIX
CTPYKTYP N0 reoHIMTECKHY AAHHEIM (Ha npHMepe BepuHecaneMakHHCKOTO paitona) /f Teororua
Januhero Boctoka Bragueoctor JBHI] AH CCCP 1975 C 110 115

Pomanoscxuu HIT TlerpoduiHka rpaHHTOHIHE Y PYAHO-MATMATHRSCKHX cHCTeM THAOOKe-
aucsoto nosca M Hayka 1987 192¢

e D Tadkos HI [asaos B B [lepuaros B H Hovele ganible ¢ BOIpacTe MarMath-
ye.kHY oBpazosannii zaNatuol natH Kasancposekorn paifona /7 Hag AH CCCP Cep reon 1974,
Me 12 C 36-45

By M [ [Tasioe BA Foneeuvk A lowesuyx B BynkaHo-tuTy TORHYECKHS ACCOIMHALHH
Koncomoauckoro pyaoro paitona // Hae AH CCCP Cep reon, 1978, Ne 12 C 64-77

Pyuisewcem JB ECTb MM MHHEPATEHAYSCKHS KPHTPHH BRIZEISHHA KPYRHBIX H SYOSPKpYIl-
HRIX MeCTOpI:KIeHR // POJIb MHEHEPAIOTHH B Pa3EHTHH MHHEPATLHO-CRIPBEROH Ga3bl GaropoaHkx
MeTannes H anmasor XXI sexa MaTepHam! 2oxmana romueHol ceccun M Hayka 1998 C 75-77

Patuunoe H I Fopuwnos Al Ane Hats Bac 1 dp [TONMARPHCTANRWNECKHE aTPETATH ama-
12 Gopt H3 ruMBepantorcit Tpyora [ennu (Kutad) ocoGeiRocEH pocTa, MHHEPANEHOTO BKIKYS.
HHA, TeHesnc B kM Poib MHHSPANOTHH b PX2BHTHH MHHEpPaNbHO-ChIpbenoil Gastl GnaropoTHeix
METANOB H aMazon Xhl sexa 1998 M C 31-33

Cagonos FO I CTpYKTy DBl AHTBHEIX 3010TOPYABBIX MECTOPOATEHHN PAzIHUHLIX [iyOHH-
HBIx ypoBhed // T'eon cTpyxr 3nnorer pyvar Mectopomaenus M Hayka 1978 € 167-187

Caxro BT OcolerHocti 3dy2HBHOMO MArMaTHIMA MEIQTOACKOTO HTANA ARTHENIAKKYE BOC
TOYHOH T4CTH CeBEpO-BOCTOYHOTO BhICTYMA KuTaifckoli muarhopmst /Marmatnueckue dopMagny
M Hayxa, 1964 C 186-202

Caxno BF MnmHepanuble accOUHAIHH BKPALIEHHHKOB MO3AHEME3030lCKHN 3ddysaBoB
Jansrero BocToka H BONPOCE! DPOHCXOMAZHHA HEKOTOPRIX THIIOB BYJIKAHHYECKHX Tiopon // Marma-
THYECKHS KoMnnekest Hanbaero Boctoka Bragmmoctor 1971 € 296-311

Caxrno B I Bynanngeckue souel Cpeauere [Tpaamypba Hopochbupek, 1976 100 ¢

Caxno B ' Menonoiteknii eynkannsM Cpegtero MpuamMypes Astoped Kaug aHce Braanso-
crok Hig-po 1965 27¢

Caxno 81 KoHTHReHTANBHLIE BYIKaHHYECKHe nodca BocTora Asud [TpobGnemel reommHa-
MHKH 0 MarMaTHaMa i T eonorus, reofiustika TRONHMEA # METANIOTEHHA 30HH TEPEX0Na 0T AIHAT-
CkoTo KOHTHMEHTa K TuxoMmy okeauy Tez Jokn I coB-xuT cum-nios Bramusoctox JBO AH
CCCP, 1987 C 54-56

Caxno BI' Tlozanemezo3olickHe KOHTHHENTANTRHBIE n0Ac2 Boctoka Asun ABToped ok
nuce Bnagwsocrok Janvmayka 1994 104 ¢

Caxwo BT Pexus [a70reHOB Kah KPATEPHH pYTHOH CREUHATINIANEN PYTHO-MATMATHYSCKHA
cacTes // Tez oK1 MexIYHAp CHMIIO2 RO MPHKIAZHOH reoxusnd crpan CHI M HMIP3 1997
C 247-248

Caxrio BI Maxcumos C O Mammonun A 77 OMoHIHO-MarMaTHUeckHe pyIOHOCHbIE CHE-
TeMBl 30H aKTHBE3ALHH Bocroka Asau // Pyaneie GopMalHH cTPYETYD 30HLL TEpeX0oa KOHTHHEHT-
okean Tes ok Beecowo cosemy Marapan CBXHHH IBO AH CCCP 1988 T 2 C 145-146

Caxno B  Mamwormun A0 Yauwpun A4 Marsatazm  [Huporonagyockol  pyawo-
MArMaTHYeckoit wHeTeMel (HOsnoe TipuMopee) /7 Tuxookean reonorng 1994, Med C 74-92

Canno BT Memonun 417 3umuy CC KypxaHokas aiMazoHOCHAA NHATPEMA CEBEpHO
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