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Crieays CTanuHCKMM NPHHUMNAM HEePasHeNbHOCTH HAyKH H NPaKTHKH, OH
B TeueHHe 1935—1936 rr. mpHBOLUT B CTPOMHYIO CHCTEMY pe3yJbTaThl CBOE
paGOTBl MO H3YJEHHIO TeOJIOTHH pPOCCHINHBIX MECTODOXAEHHE M X BecHe
1936 r. sakaHumBaer MoHorpadHio «OCHOBBI TeOJOrHH pocceineii», BHIMIE[-
uylo u3 neyatd B 1938 r. droit paGoroif, no cyuwiecTsy BhepBhbie B MHPOBOH
HayKe, CO31A2TCA VYeHHe O TECJIOTHH DOCCHIMHLIX MeCTOPOXAeHH#, u lOpuit
AneKCaHAPOBHY CTAHOBHTCS OCHOBOTOJOXKHHKOM TEpelOBOTO COBETCKOro yue-
HHST O TEOJIOTHH DGCCBHUTHBIX MeCTOPOXAEHHH H COBETCKOH LIKOJBI I'e0JOroB-
poccHinuukos. B 1940 r. paGota «OCHOBBI reOfiorMu pocchineii» Gbljia yno-
CroeHa IOYETHOrO0 oT3kiBa Bcepocchiickoro MHHepanoruueckoro nGUIECTBa.
Ata paGora W ceiffuac SIBIAETCS HACTOJNBHON KHHTOH IeOJNOTOB-POCCHITHHKOB
H eIHHCTBEHHbIM (QYHAAMEHTAJILHbBIM y4eGHbIM MOCOGHEM IO TeOJIOTHH poc-
CBIMHBIX MECTOPOXIeHHH.

C 1936 r. HaunnaeTcs HOBHIi Nepuoz B HayuHoil pa6Gote IOpus Aue-
KCaHApoOBHYA — OH BCe GoJiblllee BHHMaHHe yAeJsieT BOMPOCAM METPOJIOTHH H
MerajjioreHuH. Ilpogonikas NpakTHYeCKyI0 H HayuHYIO JesTelbHOCTh B AJ-
JAAHCKOM pafOHe B KayeCTBe KOHCYJbTAHTa, OH OXHOBPEMEHHO IIPOBOLHUT
06paGoTKy H 06oGlIeHHe HAKONMHMBLIHXCS MAaTEPHAJOB MO T'€OJOTHH H NHILET
pan o6cronTenbHbiXx MoHorpadmii: «Ilocselopckae HMHTpY3HH AJTaHCKOTO
pafiona», «[lerponorus blanbiMaxckoro HHTpy3HBa» H Jpyrue.

B 1940 r. FOpuit AnekcanapoBuu sosBpamiaercss Ha pa6ory so BCETEU
H NPOBOJMT H3yuenue HHTPysuBHbIX mopox CemepHoro u ortuactdu Llenrpannb-
Horo KasaxcraHa ¢ TOYKH 3pEHHSI MX METaJJIOHOCHOCTH.

Bo BpeMmsi oTeuectBenHON Bofinel 1941—1943 rr. oH, pa6Goraer B Cpenneit
A3uH 1no M3yyeHHIO PeAKOMETAJbHBIX MECTOpOXAeHHH; B 1943-—1944 rr.—
rJIaBHHIM reojioroM lJaBsonoto, a BecHoil 1944 roga BHOBbL BO3Bpailaercs
Bo BCETEH, rae cosnaer KOJNEKTHB Hay4YHHIX PaGOTHHKOB MO H3yYeHHIO
merannorenuu Coserckoro Coioza. Ha ocHOBe MerassIOreHHYeCKOro aHaJuH3a
HM AaH B 1945 r. cMmesblf NPOTHO3 O MOJE3HBIX HCKOMaeMHIX MO ONHOMY M3
Majo HcCJIefoBaHHBIX pafioHoB. OpraHu3oBaB 3lech paGoThl, OH, CJaegyst
CBOEMY HCIBITAHHOMY B APYIHX PEerdHoHax NMPHHUHUNY KOJJIEKTHBHOCTH, CO34aJ
Kpenkuif, IesjeycTpeMJieHHB#l KOJIJIEKTHB HayYHBIX H_ NPOH3BOACTBEHHBIX
paGoOTHHKOB, NONTBEPAHBIUINX €ro IPOTHO3bl OTKPBITHEM MeCTOpPOXKIAeHHI
MOJIE3HBIX HCKOTNAEMBIX.

B 1946 r. IOpuit AnekcaHIpoBHY, BMeCTe C TPynnoil ToBapHled no pa-
6ore Ha Boctoke CCCP, 6mun ynmocroen CTaauHCKOH NpeMHH TNepBOH CTe-
NeHH.

B Tom ke 1946 r. on 6bl1  M30paH YJIEHOM-KOPPECNOHZEHTOM AKaleMHH
Hayk CCCP.

Ocenbio 1948 r. IOpuit Anekcanaposuu B cocrase aenerauun CCCP, kak
OIMH M3 BeAYHUX COBETCKHX ydeHHIX, yuactBoBan B paGotax XVIII ceccun
MexayHapONHOTO Te0JIOTHYECKOTO KOHIpecca, Ile BBICTYNMHJ C AOKJIAfoM Ha
TeMy «['eOXHMHYecKHe THNH OPOTEHHEIX 30H».

IOpnit AnexcaHIpoBHY OBl ONHHM M3 CaMbiX JEATENbHBIX H TBOPYECKH
AKTHBHBIX UJIEHOB-KOPPECHOHIENTOB H3 YHCJA TeOJIOTOB; OH MOCTOSHHO BHI-
cTynan ¢ AOKJajaMH H CTATbIMH 1O pa3sHOOGDA3HBIM, BCErJa aKTyaJlbHbIM
BonpocaM. Ero BHICTYNJIeHHs] BBI3bIBAaJNH MKHBEHINMH HMHTEpPEC H ropsyde, 4a-
cTO ocTpble AucKyccu. Y B 3TOoT mepHox AesrenbHoctH IOpuit Anekcanapo-
BHY He IIeJl NPOTOPEHHHIMH NYTMH, a HCKaJ HOBHIX.

HUpen 10. A, Buau6uHa o napareHeTHYeCKOH CBAI3H HEKOTODHIX MeCTo-
POXAEHHHA C HHTPY3HSIMH, ero oGille (HIOCOPCKHE NPENCTABJIEHHS O CTa-
IUAHOCTH TEKTOHO-MArMaTHYECKHX H MeTaJIJIOPeHHYECKMX KOMIUJIEKCOB Teo-
CHHKJIMHAQJBHLIX 0o0JiacTell BOMAYT LUEHHHM BKJIaJOM B OTEYeCTBEHHYIO H MH-
POBYIO HayKy.

Merannorennueckue upen 0. A. BunubuHa TNOJNYYHIH Ppas3sBHTHE BO
BCETEH, rae B 1947 r. on opranusdsan M BO3[JIaBUN MeTaJlJIOT€HHYECKHH
cektop, a mo3ghee n B Axanemun Hayk €CCP, rxe IOpuii Anekcanaposud
pykoBoaun BocToyHoCHOHPCKOM 3KcmeauuHed.
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PaspaGateiBasg Bo BCET'EU temy «Merannorenus CCCP», ox cospaer
KpeNKHA KOJMIEKTHB HAayYHBIX DAGOTHHKOB, BMECTe ¢ KOTODHIM YMOpHO pabo-
TaeT Haj CO3JaHHEM H pa3paboTKOH NepeNOBOH COBETCKO MeTaJJIOTeHHYe-
KOl TEOPHH H OGUIHX NPUHLHIOB METaJJIOTE€HHYECKOTO AHAJM34.

BrepBble B YYeHHH O PYAHBHIX MECTOPOXIEHHSAX B NONHOR Mepe MM NpH-
MeHSIeTCsl NPHHUMI BCECTOPOHHETO KOMIIJIEKCHOTO OCBELICHHs PyHOHOCHHIX
TePPUTOPHH, YCTaHABJHBAIOTCA 3aKOHOMEPHOCTH MCTOPHUECKCTO pasBUTHA
TeKTOHO-MarMaTHYeCKHX KOMIIIEKCOB M CBA3QHHHIX ¢ HHMH MECTOPOMIECHHH,
Ha (QoHe oOuIel 3BOJIONMH NMOABHXHEIX 30H 3eMHOH Kopbl. Ha ocHoBe sTHX
npeACTaBJeHHH CO3NAHBI MeEpBble MeTAJJOTehHYeCKHe KapTh OTAEJbHBIX pe-
[HOHOB M CeJiaHbl, yXKe OLpaBlaBIIHeCs B psjge CJAYyYaes, NPOrHO3BL

PaGoras B Axamemun Hayk, Bo BCETEH u B yHusepcurere, IOpuii
AJleKCaHIPOBHY BCE BpeMs He Tepss CBA3H C MHOTOYHCJSHHBIMH HPOH3BOJ-
CTBEHHLIMH OPTaHM3alMSMH; OH NOCTOSHHO KOHCYJLTHPOBAJ, NMPOBOLMJ 3KC-
nepTH3bl M YHTAJ HOKJaAbl AJst IIHPOKOro Kpyra reoJioros.

K IOpuio AnekcaHApOBHYY BCEX NMPHBJIEKAJNH HCKAIOUHTEJNBHble KauecTBa
KaK YYEHOro H dejoBeka. KpHCTaNbHad SICHOCTb MBICHH, HCKJIIOUHTENbYO YeT-
Kas, CTporast JIOTHKa CY»X[eHHH, Go/bllasi TOYHOCTb H INYHKTYaJbHOCTb B
pa6oTe TpH ONHOBPEMEHHOH LIHPOTE U CMEJOCTH MBICJH — TaKOBbI GbUIH Ka-
yectBa IOpHus AJleKcaHAPOBHYA, KaK HMccefoBaTelid. BhICOKO omapeHHbIil, OH
B TO e BpeMs GbL1 HCKJIOUHTENBHO TPYAOCHOCOGHBIM, Le/NeyCTPEMIECHHBIM B
paGote H Bcerc ce6s oTaaBaj TPYAY.

Bcs ero Hay4yHas pa6oTa M NpakTHYecKas [JedTeNbIoCTb, KGTODhIE BCeraa
6BLIH HepasphiBHO CBSI3aHbI MeXJy co0OH, XapaKTepusyloTcs LIHDOKMM pyc-
CKHM Pa3MaxoM, COBeTCKOH GOJBbIIEBUCTCKOH MeJOBHTOCTBLIO, TAJAHTOM B
OpraHU3anuH, KOJIEKTHBHOCTBIO B pabore.

Cay6okuil cien ocraBHia U npodeccopckas AestenvHocTh IOpusa Ade-
KCcaHApOBHYA, HECMOTPSI Ha ee KpaTKOBpeMeHHOCTb. Jlekuuu [O. A. Bunu6u-
Ha B JIeHHMHrpaJACKOM yHHBepCHTeTe II0 IOJIe3HHEIM HCKONMAaeMBIM, a TAKXK® IO
CO3MaHHOMY HM Kypcy <«MerasroreHHueckHe MOPOBHHIMH» IOCEIHANHCh He
TOJbKO CTYAEHTAMM, HO H ONMBITHBIMH CHELHAJIHCTAMH, YBJICUEHHBIMH CTpOli-
HOCTBIO H SICHOCTBIO €ro fipeAcTaBJeHHH, HOBH3HOMH HIeH, ueKaHHOH (opMoft
H3JI0MEeHHUs. ‘

CMmepTb paHo ofopBajia KUmydylo JesitefibHOcTb Opus AJjieKcaHApOBH-
Yya, HO €ro HMs BOLLJIO B HCTOPHIO COBETCKOH reosiorMyeckofl M OCOGEHHO
METaJIIOTEHHUYECKOH HayKH, B HCTOPHIO H3yYeHHS H OCBOEHHS DYAHEIX O0-
raTcTB KPYMHEHIIMX paHee MaJjo HCCIE€IOBAHHHX PerHoHoB Hamelr Conua-
JiuctHyeckoit PoauHbL.

TaXKejo co3HaBaTh, YTO NpPeKPATHIAach IJIOAOTBOpHAs HayyHas M Tpak-
THueckasi pa6Gora IOpus AnekcanapoBuua DuinOHHA, BHIZAIOLIErOCs COBET-
CKOTO YY€HOro, KOTOPHIl ylleJ OT Hac B paclBere TBOPYECKHX CHJI, He OCY-
IeCTBUB 3HAYHTENBHOH YaCTH TOrO, UTO 3agyMaJi.

3a mecsats mHed no cMeptd IOpHa AnekcaHIpoBHYa pasBHBaeMoOe HM B
TnocJeHHe TOAH METAJJIOTEHHYECKOe HanpaBjieHHe MOJYYHJIO ofoGpeHHe Ha
IWIHPOKOM COBELHaHHH N0 TEOPHH PYyA0oOGpa3oBaHMA M METAJUIOTeHHH, opra-
HH30BaHHOM B JleHuHrpaje MHHHCTEPCTBOM TeOJIOTHH, NIPH yuacTHH AKage-
mud Hayk CCCP, paGoTHHKOB BY30B H NPOMBIILJIEHHBX opranusanuil, Cepus
3acaymaHHeIXx JoKnamoB paGotHHkoB BCEIEW m npomeMOHCTpHPOBaHHBIX
reoJIOrH9ecKHx KapT Bhi3BaJjia OOLIMif MHTepec H KHBOH oOMeH MHEeHHH.

BceM, k10 BeTpeuan IOpus AsnekcanapoBuua, HaBcerja 3aMOMHHMTCS 3TOT
JKH3HePaJZOCTHHIH, MOJIHBIA KHMy4Yeidl SHeprHM YeJNOBeK, BHOCHBLUHH ¢ coGoft
Be3/le OXHBJIeHHe — OYIb TO TaexHbii moJsieBofi TaGop, mpodeccopckas Ka-
¢enpa, HayuHOe, MOJHOE OCTPHIX CIIOPOB 3acelaHHe WJIH JIpyxKecKas BCTpedad.

TpynHo MHPHTBCA C MBICABIO, YTO MBI RMKOTIa He YBHAHM GoJiblle Kpym-
Hylo, HO B TO e BpeMs NoABHXHyHo ¢urypy IOpusi AnekcanapoBuua,
OXXHBJIEHHOE IHEeprHYHOe JIHHO, BHHMATeJbHble IJ1a3d, B KOTOPEIX TaK YacTo
MeJIbKaJli HCKOPKH CMeXxa.

IOpnit AnekcaHapoBHy JIIOGUA XU3HB BO BCeX ee MDOABJICHHAX, YMeJ ee
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INEHUTL H BCIO ee 6e3 OCTaTKa OTAaBaJj JIOGHMOMY feay. JIydiium nmaMsTHH-
koM HOpuio AnekcanapoBuuy GyneT pa3BHTHE €T0 HAyYHOFO HalpaBJIEHHS.
3agmaya ero yyeHHKOB H TOBapHLIEH MPOJAOJIKHTb KOJJIEKTHBHYIO Pa3paloTKy
COBETCKOfi MeTa/lJIOTeHHH, COBEPLIEHCTBOBATh TO MACTEPCTBO Te0JOrHYECKOra
HPOTrHO3a, B KOTOPOM TaK TaJaHTJIMBO Nposisiaan ceba HOpuit AnexcanapoBuy
Buan6un, npuyMHOXKAaTb TeM caMbiM GoraTcTBa Hallleil DOAMHHI VISl POCTa ee

MOrylllecTBA M 6/1arOCOCTOSIHMS, JJii  TOCTPOEHHsI KOMMYHHCTHYECKOro
ofluecTBa B Hallleil cTpaHe.

X. M. A60yaraes, A. I. berexrun, [I. B. BosneceHnciuil,
B. I'. I'pywesod, K. H. Hdeopyosa, . C. Kopxunckui, I’ C. Jla-
6asun, 0. [. Jesuyxuii, H. K. Moposenko, A. Il. Maprosckuii,

E. A. Padkesuu, A. M. Cesernos, B. H. Cepnyxos, I'. A. Coxoaos,
A. H. lllep6akos.



U3BECTHA AKAIEMHH HAVYK CCCP

CEPMS TEOJNIOTHYECKAS
1952, N 4

O H. WLEPBAKOB

O KAPTAX MNPOTHO3A NJii MATMATOTEHHBIX PYAHbBIX
MECTOPO)XIEHHA

TepMuH «KapThl MnporHosa» OB BlNepBhHe MpHMEHEH aKaJeMHKOM
A. . ApxaHreabckuM okoso 15 ner nasam. A. JI. ApxXaHreabCKHii cuuTalf,
YTO MPOTHO3 AOMXKEeH BHITEKATh H3 aHaJiW3a caMoil KapThl, Npepomnpenensds
5THM CaMbIM JIOCTATOYHYIO TIeOJIOTHYECKYI0O M MeTaJJIOTeHHYeCKylo ee Ha-
rpy3Ky.

HecMorpa na TO, 4TO CHeNlaHO HECKOJBKO IMOMBITOK COCTABJAEHHS KapT
NpOrHo3a, A0 CHX NMOp HeT TBePAO YCTAHOBHMBLIHXCS NpPeACTABJEHMi O cOlep-
MAHHH TaKHX KapT H O TpeGCBAHHSX, KOTOpPble MOXKHO ObLIO GBI K HHM
OpeXBbABNATD.

Bce aBTOpH KapT NpOrHO30B €NHHONYWIHO JIHIOb OTMEYaJiH, YTO NMpHH-
HHMHAJNBHG pas/nuHble YCJOBHA OOGpPA30BAHHST MarMaTOreHHBIX H OCajouibIX
MECTOPOXK/EHHI LAIOT OCHOBAaHHe TFOBODHTb O HEOOGXOZMMOCTH COCTARJEHHA
Pa3JMYHBIX KapT RS 3THX ABYX OOJNBLIKX IPYNN MeCTOPOXKIEHHUH,

CoBeplIeHHO fiCHO, YTO NpPH COCT2BJEHHM KapT NPOrHo3a NpeKie Bcero
HeoOXOJJMMO YYHTHIBATH CTeNeHb T'eOJOTHUECKOH H MeTaJlIOTeHHUeCKOH Hay-
YeHHOCTH TEPPHTOPHH, a TaKXe IejieBoe HasHaueHHe kapThl. OTCIONa BhiTe-
KaloT TpeGoBaHHg K Maciitaly kaptel. Tak, Hampumep, MeJxHii Maciital,
npurogsuil g CeeepHoro Ypana, 6yner He 3¢¢$eKTHBHBIM H He HYXKHBIM B
npumeHeHHH K Cpennemy unu IOxHOoMy Ypauay.

OpHako, He3aBUCHMO OT CTENEHH H3YUYE€HHOCTH pafioHa, KapThl Npornosa
MOTYT OHITh Pa3JMMYHEIX MaclUiTa6oB, mMpecienysl PasiMyHbBle HeJH, a HMEHHO:

1. OHH MOryT CayXuTb 0G30PHHIMH KapTaMH, HeOGXOAMMBIMU JJis1 OOLIEro
NJaHHPOBAHHS MOMCKOBO-PA3BeNOYHHIX PAaGOT, COCTABJEHHHIMH B Maclitabe
or 1:500000 no 1 1000 000.

2. OHn MOryT GHITH ONMEpPaTHBHHIMH KapTaMHM, HEOGXOAWMBIMH IJis Ipo-
H3BOJCTBAa NMOUCKOBHIX H Pa3BeNOYHHIX pabGor. B TakoM ciyuae HykeH Gojee
KpynHuit mactita6 or 1: 50000 xo 1 :200 000.

3. Hakonen, nJjsa OTHENbHEIX PYAHHX MOJel MOTyT COCTaBASATHCA ellle
Goviee pmeTasbHBIE KapThl, NMPOTHO3HPYIOIIHe HampapBjieHHe CaMHX pa3Bemou-
HEIX paGor, Ins 3atoro xenarened Maciuta6 or 1:5000 mo 1 : 25 000.

Pas6upas paHHH BOpoC, aBTOp HMeEET B BUAY, IMIaBHBIM 0Gpa3oM, HaH-
Gosee TPYAHHI cayyall COCTAaBJEHHs KapT NPOrHO30B IJIsi MarMaroreHHBIX
pynHBEIX MecTopoxAeHHA. OHEIT HX COCTaBJIEHHS fICHO MOKas3aJ, UTo NMpH 3TOM
Heo6xoauMa pa3paGoTKa psifia HayYHBIX H SMMHPHYECKHX 3aKOHOMEpHOCTEH,
JIeXallHX B OCHOBE MPOTHO3a, KOTOPHle JAJeKO He BCerfa MOTYT GHITb OTpa-
XKeHbl Ha camux kaprax. OTCiofa, KaK CleICTBHe, BHITEKaJo HeH30eXHoe
Tpe6oBaHHE COMPOBOXAATh KapThl NPOTHO3a AOCTATOYHO NPOCTPAHHHIM TeK-

9






Hakonell, 60JIbllloe 3HAaYeHHe HMEIOT MECTHBIe SMIHPHUECKHe 3aKOHOMep-

HOCTH, KaK TO: CBfI3b MECTOPOXKIEHHH C TEMH HJIH HHBIMH COPOCOBHIMH Ha-
yUIEHHSIMH, € JIHTONOTHUECKHM COCTAaBOM BMEIIAMOWUX [OPOA H T. .

Yyer YCTaHOBIEHHOH TPYNNbLI 3aKOHOMEDPHOCTEH, UX OTPaXKeHHe Ha KapTe,
Ha KOTOPOH HaHeCeHbl CTPYKTYDHO-MarMaTHYeCKHe KOMIJEKCHl U pYAHble Me-
CTOPOXK/IEHHSI, IOJIKEH NMPHBECTH K BBIAEJEHHIO MJOLIafell pacnpocTpaHeHus
Tex HJIH HHBIX MECTOPOXKIAEHHH, a MMEHHO: DYIHbIX noJiell, pyIHBIX IIOSICOB,
pYAHBIX Y3JIOB H PYRHBIX IUIOIIafei.

ITpu 5TOM HafO OTAABATL cefe SICHBIA OTYET B XapakTepe CaMOro mpoTrHO-
3a. MOXHO NMpPOrHO3HPOBaThL OXHIaeMble MAclITaGbl OPYAEHEHHS B yiKe H3-
BECTHBIX TOYKaX; MOXHO MNPOTHOSHPOBaTb THMNH OpYA€HEHHd, HalpuUMeED,
CKApPHOBBIE MECTODOXKAEHHs, MOXKHO HaMeyaTbh OTHefbHble IVIOIAAH HJIH
nosica, BHIBOAHMBIE NPH MOMOIUM 3KCTPANOJSALHH HJIH HHTEPNOJNALHH YKe H3-
BeCTHBIX I€OJIOTHYECKMX CTPYKTYD, K KOTODbIM MpPHYPOUYEHbHl T€ HJAH HHBIE
MarMaTH4eckHe U pyAHBEIe 0GpasoBaHHA.

HecoMHeHHO, YTO B LEJOM Dpsifie CJHydYyaeB NPOTHO3UPOBaTL GydeT Jerde
OT/[eJIbHBEIE TeoJIOTHYeCKHe 00pasoBaHHs, mpeaonpenensiioliie BO3MOXKHOCTb
HaXOXJeHHS TeX MJH HMHBIX MECTOPOXIEHHH, HampHMep, BHIXOAA HHTPY3uil
onpeleeHHOTO THIA, COCTaBa HJH OOHAMKEHHs TOJHI, OCaJOYHbLIX NOpOJ Ol
peieJeHHOTO JIMTOJIOrHYeckoro obmuka. Bce aTm Bonmpochl HOMKHHL paspe-
WAaTthes € TNOJHBIM YUeTOM KOHKDETHOH TeoJIoTHYeCKOH OGCTAaHOBKH, Xapak-
TepHOH MJs TeX MJH HHbIX personos Coserckoro Corosa. Bpsaa su npu atoM
Heecoo6pasHo CO34aBaTh €AHHYIO KapTy AJsS pas’sHooGpasHbIX IeHeTHUECKHX
THIOB MECTOPOXKIAEHHH HJH IJA pa3iHyHeIX MeTalioB. Bonee pamuoHanbHo
COCTABJATh €€ IJs1 TPYMIbl POACTBEHHBIX ME€TaJIJIOB, HampuMep, AJs OJIOBa,
BosbdpaMa u MOJHGAEHA, NS HMOJHUMETAJLIOB U T. A.

Hakouen, Heo6XOAHMO YYHTHIBATh TEXHHUECKHe BO3MOMKHOCTH, BHITEKAlO-
He W3 CaMOH CYIIHOCTH Kaprorpa¢pHYeCKOro H3o6paKeHHd Ha TOH WIH
MHOH OCHOBe, B TOM MJH MHOM MacuitaGe. C 3TUM TecHO CBA3aHO odopMJe-
HHe KapThl NPOTHO30B H CHOCOOB! HX BbliepYMBAHHA.

Bce nepeuncieHyble BOIPOCHl DOJMIKHBI YUHTBIBATHCA MPH pa3paboTKe Me-
TOOMKH COCTaBJIEHHS KapT NPOrHo30B.

Jns Gonee ynmoGHOro ux ureHus HeOGXOAHMO C0O3[aBaTh YNpOLIEHHBIH
reoJIOTHUECKHH (HOH, NMOAUEPKHUBAIOLIHA CYIIECTBEHHbIE TeOJIOTHUECKHE OCO-
GEHHOCTH, OT KOTOPLIX 3aBHCHT OopyHeHeHHe. BMmecre ¢ Tem Ha Takoil KapTe
HYKHO HMETb JAaHHbBIE, XapaKTepH3yiolllde MeTaJJIOTeHHYecKHe 4epThl pafi-
oHa. Benb nporHos HoJI2KeH BBITEKATh K3 BO3MOXHOCTH aHaJH3a TeX reoJio-
I'MYECKHX M MeTaJlJIOTeHHYeCKHX 3JIEeMEHTOB, KOTOphle HaHeCeHHl Ha KapTy.

B nensix o6GyerdeHuss UTeHHs TAKHX KapT JKenaTejbHO BHIYEPYHBATH OT-
IeJIbHO OCHOBHOM (pOH C reO0NorHYecKHMH H MeTANJOreHHUYECKHMMH HaHHBIMH,
Ha KOTOpPHI CJIeAyeT HaKJIaABBAaTh CHEILHaJIbHbie BOCKOBKH, COAE€pIKalllue Te
WJTH HHBle BblOeJieHHble KOHTYDH, a TaK)Xe JaHHHe 06 OYepeRHOCTH HCCHASHOo-
BaHHs OTHAEJbHLIX padOHOB.

Kpome ydera yKe H3BeCTHHIX TeOJIOTHUECKHX H MeTaJJOreHHYeCKHX NaH-
HBIX, XKeJlaTeJbi0 NPOBOJMUTL ClelHabHble HCCAeNOBAHHs, MaTepHallbl KOTO-
prix GYAYT CJAYXHTb AOHOJHHTEJBLHEIMH OLEHOUHBIMH KpHTepHaMH. K uncay
TaKUX HCCNeJOBAHHH MOXHO OTHeCTH Bce paboThl, CBA3aHHble ¢ BLIACHEHHEM
pacnpocTpaHeHHs W XapaKTepa OPeOJIOB pacCesaHMst KaK TBepAHX 4acTHll, TaK
W XKHIKHX M [230006pasHmEXx opeoyioB. Opeosnl paccesiHHs MHHEPAJOB yCTa-
HaBJIMBAIOTCA OOLIYHO IIpH NOMOLIM HLTHXOBOTO Merofa. Uro e Kacaercs
ODEOJIOB paccessHHsl B JKHAKOH cpele, TO MeTOAMKAa HX H3yUeHHA IOKA YTO
paspaboraiia KpaiiHe HegocTaTouHo. OXHAKO ONEIT NOKA3aJ, YTO OUeHb GOJb-
L10€ KOJHYeCTBO XHMHYECKHX S/JE€MEHTOB IepeXOAHT B pacTBOpP H, B CJayuae
NPUMEHEeHHs] YYBCTBHTENBHLIX METOJHUK XHMHMUYECKOro aHaju3a, Jaxe HX He-
GonblMe comepKaHHA MOTyT GhITb OmpelesieHbl. B 3ToM OTHOIIEHHHM TNpex-
CTOMT ellle MpolesiaTh 3HAUHTeJbHBIE HCCJIENOBAHHS, KOTODHIE, HECOMHEHHO,
JajyT B PYKil NOHCKOBHKOB HOBVIO LIEHHYIO METOAMKYV NO3HAHH; MeTaJjljaore-
HHU TeppHUTOpHA.
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K uncay takoro e poma HccefOBaHMH A0JMKHO GbiTe OTHECEHO MO CYy-
IeCTBY H3yYeHHe TAXKeJbIX (PpaKUHH HCKYCCTBEHHO pazipoGJeHHHIX Marma-
THYECKHUX TOPOJ, AKLECCOpHble MUHEPaJbl KOTOPBIX MOTYT HOAYEPKHYTL CIE-
nHdHYecKkHe 0cO6EHHOCTH HX MeTaJlJIOHOCHOCTH. HecoMHeHHO, B faibHelieM K
3THM HCCJAEOBAaHHAM Haxo OydeT A0GaBHTL H3VUeHMe OCOGEHHOCTeH XHMAUe-
CKOro cocTaBa OocajouHblx mopold. Bce 3TM naHHBIe yIOOOGHO HCMOJB30BATh,
HaHeCsi HX Ha BOCKOBKH, HakJjajblBaeMble Ha OCHOBHYIO KapTy C reoJiornde-
CKHM H MeTaJlIOreHUYECKUM (DOHOM.

Takum 06pa3oM, HYKHO CO34aTh JOCTATOYHO MHOTO DAasjIHYHBIX KapT, CO-
NPOBOXKJAEMbIX TEKCTOM, AJsi TOTO, YTOGH CTajl0 BO3MOXHLIM 110/1b30BaThCS
HMH B LeJsX NpOriosa, WHBIMH CJIOBAMM, HYXHO TOBOPUTbL He 00 OTHOH
KapTe NPOTHO3a, a2 O «KapTax INpOTHO3a».

Eue pas oco60 cileayer NORYEPKHYTh, YTO IJIaBHAS LEHHOCTb TAKHX KapT
6yner 3aKJAOYaTLCA B HX CNENPAJH3HPOBAHHOM XapakTepe, VUHTHIBAIOLIEM
MeCTHhle creHudHUecKHe OCOOEHHOCTH H 3aKOHOMEDHOCTH pachpelesiedHs
OpyZAeHeHHs,

STHMH cooOpaxeHHSMU B OOLIMX YepTaX HaMeyaloTcs OCHOBHEE Tpe6o-
BaHHUsA, NpelbsBiseMble K NPHHINIAM M METOAHKe COCTaBJEHHA KapTt Npo-
FHO3a AJIS1 MarMaToTeHHBIX MECTODOXKAEHHH.

Teneps ciexyer OroBOpHTH HekoTophie AeTaJu. OHHM KacaloTcs B OCHOB-
HOM BOMpOCa O MAarMaTHYeCKHX NQPOAAX, O BEAYIEM MeTallle MeCTOpOXKne-
HHSI, O TreHeTHYecKHX THIax MeCTOPCKAEHHH, MOJyyalolMX B 3HAYHTEJbHON
Mepe CBOe OTpaxeHHe B OCOOEHHOCTSIX MHHEpDAaJIOTHYeCKoIo cocraBa (pyA-
Hule ¢opManyy) H, HaKoHel, o macuTabax opylaeHeHHS.

Tak kak B JaHHOM ciy4yae Deub HAET O MeCTOPOXKAEHHAX MarMaTHyecKo-
ro THMNa, TO, KOHEYHO, B NEPBYIO OYepeldb KapTel AOJIKHBI OTPa)KaTb B IOJ-
HOH Mepe merporpaduyeckue KputepuH. K coxkajieHuio, 370T Bompoc ele
HEIOCTATOUHO SICEH C TEOpPEeTHUeCKOH TOYKH 3peHHs,, TaK KaK y reoJoroB-
PYAHHKOB, KaK H y nerporpados, HeT HeOOGXOAMMOIO eJHHOrO INOHHMAaHHA
PO PpasMMYHBIX MArMaTHYECKHX OYAroB B KauecTBe HOCHTeNeit Tex HIH
HHBIX MeTaJioB. JlOCTaTOYHO OTMETHUTh, YTO JaXKe CaMoe MPOHCXOXKIEHHE
IPaHUTOB HeJb3s CKOJBbKO-HHGYAb OJHOSHAYHO peEIUHTh Ha J[JaHHOM 3Tane
pasBHTHsi meTporpaduy.

CylIecTBYIOT TakKe IBE€ Pe3KO NPOTHBOMNOJIOXKHLIE TOUKH 3PEHHS OTHOCH-
TENbHO TOTO, SABASAIOTCS JH HabjronaeMble OGHIYHO HHTPY3HH, B OCOGEHHOCTH
TaK HasbiBaeMhle Majible MHTDPY3HH, HENOCPelACTBEHHBHIMH HOCHTENSIMH DYL,
HJIH pyAHble PacTBOPHI MOXHHMAIOTCS H3 GOJBIIHX TAYOHH, OTAENSSACH OT Ka-
KHMX-TO MarMaTHYeCKHX OYaros, He JOCTYNHHIX HalleMy HENOCPeICTBEHHOMY
Ha6JII0[IeHHIO.

ABTOp mpHAepKHBaeTCs NepBOf TOYKH 3peHHsi, He BHAsA AOCTATOYHBIX OC-
HOBaHH{l AJA TOro, YToObl CBA3LIBATH OPY/JAEeHeHHEe TOJNbKO C MMIYGHHHLIMH pas-
AomamMu u pacmiaBaMi. OH CUHTAeT, YTO €CJH reoJIOTH OAHO3HAYHO peLIaloT
BONPOC O CBA3H TAKHX 3JEMEHTOB, KaK OJ0BO, BOJb(PAM, C YIbTPAKHCILIMH
MoOpoJaMH, WJIH TAaKHX 3JeMEHTOB, KaK XpPOoM, IUIaTHHA, HHKEJb, C yJIbTpaoC-
HOBHLIMH MOPOLAMH, TO HeT HHKaKHX OCHOBaHHi NeJiaTb COBEpLIEHHO IpY-
THe NOINYIIEHHs 110 OTHOIUIEHHIO K TpyMne 3JeMeHTOB, OXBaTHIBAKOLIEH 30/10TO
H Mefb, CYpPbMY H DTYTh, 8 TaKXKe MOJIMMETAJJILL

Tem He MéHee 3TOT BONPOC IPOROJNKAET OCTABATHCA B 3HAUHTEJbHOH
Mepe OTKDHLITBIM H TpeByeT CYLIECTBEHHOH AOPaGOTKH. Tax ik HHaAye, HO
Ha KapTax IpOTHO3a HeOGXOAMMO OTMEYaTh CJelylollHe NaHHBlE, OTHOCH-
mHecss K HHTPY3HAM: NpexJe BCEero, HX COCTaB, IO BOBMOMKHOCTH rnyOHH-
HOCTb O6pa30BaHHs H, HAKOHEIl, HX reoJIOTHUeCKHH BO3PacT.

Tak, nanpumep, ans LenrpansHoro KasaxcraHa yXe J0CTaToyHO TOYHO
BBHISIBJIEHO, UYTO HEOGXOAMMO OTJIHYaTh IPAHHTOHABI ABYX THNOB, a HMEHHO
JefikOKpaToBble (aJSICKATOBBIR pfR), HeCyllHe peIKOMeTaJlbHOe Opyae-
HeHHe, H HOPMajbHble TPAHHTOMIB (FPAHONHOPHTOBBI Psif), Nepexoas-
LHe B FPAHONHOPHTH, C KOTOPbIMH CBI3aHBI MECTOPOXICHHS MOJHMETaIOB
H MenH.
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0co6blx Kaptax Cc TeM, YTOOLI MO Mepe BO3MOXKHOCTH OTIAEJHTH BCE (PaKTHYe-
CKH H3BEeCTHOE H TOYHO IPOBEPEHHOE OT T'HHOTETHUECKOTO.

Kak BHAHO M3 H3JNOXEHHOTO, COCTABJIEHHE KapT NPOTrHO3a B Pas’HbIX
Macuitabax NpefcTaBAsieT AeNo HCKIIOUUTENLHO TPYAOEMKOe, CBSI3aHHOe He
TOJIBKO ¢ 060G6lieHHeM IpoMajgHOro (hakTHUECKOr0o MaTepHaJja MOA omnpene-
JIeHHBIM YIJIOM 3peHHs, HO M ¢ pa3paboTKOf psja HOBBIX MOHCKOBBIX KpUTe-
pHEB, a TakKKc OGILMX BONPOCOB PYAOOGpA30BaHHS.

Takas pa6oTa mox cCHly TOJBKO GOJIBIIMM KOJIJIEKTHBAM re0JiOroB pasHeIX
npoduneil, padoraiomux MO eIHHOMY, 3apaHee NMPOAYMAaHHOMY IINaHY.



U3BECTHA AKALEMHNH HAVYK CCCP

CEPHA TEOJNDIAYECKAS
1952, M 4

10. A. KEMUYY)XHUKOB

30HAJIBHOCTb METAMOP®H3MA YIJIEA KAK METOJ,
PACIIH®POBKH TEKTOHHYECKOHN CTPYKTYPbI

(HA NPHMEPE IO)KHOYJILCKOrO YroJibHOro BACCERHA)

Ha ocHoBamuu soHaneHOCTH MeTaMOp(dU3Ma B CTaThe NOKA3hIBAeTCH, YTO
yroabHut Gacceiin IOxmoro VYaianca mpencrasiger coGofi mepenosofi mporHG
CEBEPO-BOCTOUHONO MNPOCTHPAHHA, NPHMHLIKAOUHA K «KAJEIOHCKOMY» COOpY-
WemHIO Yanpca. Orciofa aBTOp JeflaeT 3aKIOUEHHE, YTO MOCHefHee SBAASTCA
He TOJbKO KAJNEHOHCKUM, HO H TEPLUHCKHM.

Hsyuenne soHanbHOCTH MeraMopduaMa yriefi, TakuM o06pasoM, MOXKHO
HCIIOJIb30BaTh KaK MeTON pacuMpPOBKM PETHOHANLHON TEKTOHHYECKOH MCTO-
PHH | CTPYKTYPHI.

1. MocraHoBka Bompoca

YiKe naBHO BEIACHHJIOCH, YTO B PA3JHYHBIX YTOJbHBEIX GacceiiHax ([loHen-
kuit, Kysnenkusi, Annanauckuii n npyrue) creneHu Meramopdusma (yrie-
¢uKanHu) yraeft cienylor Apyr 3a ADYroM Ha IUIOILAAH B 3aKOHOMEDHOM
30HAMLHOM MOPsIAKE. ITa 30HAJBHEOCTL OOBLIYHO HAXOAMTCS B SIBHOH CBA3H C
nojioxeHueM OGaccefiHa B oOIIeH reojoruyeckofi crpykrype perxnoHa, OHa
OGBACHANACHL ITOH pPerHoHANbHON CTPYKTYPOH, a ClefOBATEJbHO, U peruo-
HaJbHBIM MeTaMop(hH3MOM.

Ho B HeKkoTOpbIx yrofibHHIX GaccefiHax paHee Kak OyATO He OGHapyXH-
Bajiach Takasa 3aKOHOMepHOCTb. K Takum Gaccefinam npuHamnexan u I0xHo-
yansckuii. IToaToMy Bce HccaemoBaTenn yrieil, KOTOpPhle CTPEMHJIHCH OTPH-
aTh HJAH OTPAHHYHUTb pPOJb M 3HAUEHHe pPETHOHAJLHOTO MeTaMopdHaMa
(T. JI. CragHHKOB M €ro moCJefoBaTesH), OObIYHO CCHLIAMUCH HA HpHMep
yronbuoro Gacceiina IOxmoro Yanbca, Kak Ha yOeZUTeNARHOE, TIO HX MHEHHIO,
J0Ka3aTeJLCTBO MNPOTHB YHHBEPCAJBHOCTH perdoHaNbHO-MeTaMopdHueckoi
TEOPHH M NPOTHB OCHOBHOH POJIM TeOJIOTHYECKHX ¢(aKTopoB MeTamopdusMa
yraeit BooGuie.

Crpau u Ilonmnapn (4), ykasap Ha HENOHSITHOe C reOJIOTHYECKOH TOYKH
3peHHs] uYepefoBaHHe pAa3JMYHBIX MapoK yrjell B OaccefiHe, BBIIBHHYJH
0GbACHEHHE MPOUCXOXKIEHHS AHTPALUTOB W3 MHBIX THIIOB pacTeHHi, ueM Te,
H3 KOTOPBIX NMPOH3OLILIH GUTYMHHO3HBIE YIJIH 3TOro Gaccefina.

ITepen Bropoit mupoBoil BOfiHOK B AHrIHm OblTa CHejaHa NONBITKa Ha
6onee NMpaBHJIBHON METOJHYECKON OCHOBe BBIIBHTb 3aKOHOMEDHOCTH pacrnpe-
Jdenennss yraeit lOxHoysnbckoro GacceflHa M COCTaBHTh KapTy H30BoJei
(nMHHE OXHHAKOBOTO KOJHYECTBA JIETyYHX BelllecTB), dra kapra Gblia u3ga-
Ha B 1944 r. ¥ nokasaja 30HaJNbHOE pacnpefiesieHHe MapOK YIJeH WM 10JOC
meramopduama. Ho 3Ta 3oHaNbHOCTH BHI3BaJia ellle GOJIbILHE 3aTPYAHEHHS

npH 0OBSICHEHHH €e B paMKax CYLIECTBYIOWIUX TeCTEKTOHHUECKHX MpeAcTaB-
JeHHui.
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1YPBl HMEIOT CeBepo-BOCTOUHOE NMPOCTHPAHHE, HO Ha Iore 3aru6aioTcs H CTa-
HOBSITCS 3anmajHo-BOCTOYHbIMH. [lpn stom autukausHane Toyu pacuwenser-
c1 Ha zBe. Ilo okpamHaM ropHoro MaccuBa NpPOXOAAT COPOCH], K KOTOPhIM
HepeKo MPHMHIKAET NOJOro 3ajieralomui JAeBOHCKHH KpacHLI MecuaHHK.

OG6LIYHOe TpefCTaBNeHHe COCTOHT B TOM, YTO BCe 3TH CTPYKTYDbl HMEIOT
KaJIeLOHCKHH BO3pacT M TOJBKO BOCTOYHHIE COPOCHI 6oJjiee MOJIOAOTO MPOHC-
XOXIeHHS.

Urto xacaercs camoro IOxkHOyasibckoro 6acceiiHa, To, siBASIICH BecbMa MO-
JOroil LIHPOTHOH CHHKJIWHAJBIO, cJerka 3aru6alolieiicsi X ceBepy, OH Ta-
KHM XK€ IIHPOKHM Nepern6oM pasiensieTcsi Ha ABe GoJiee MeJKHe LIMPOTHbIE
CHHKJIHHAJIH, N3 KOTORBIX I0XKHaa HECKOJibKO CHJibHee BbIpaXKeHa,

CrTpykTypa GacceilHa OClOXHEHa JOBOJNbHO MHOTOYHCJIEHHbIMM Pas3pbiBa-
MH, GOJILIIHHCTBO KOTODHIX MMeeT CeBepo-zanafHoe HJH MOUTH MepPHIHOHAJMb-
Hoe HampaBJenHe. OJlHAKo B 3anmafgHoit yacTH GacceiiHa HaMeyalrOTCs HEMHO-
TOYHCJIEHHBIE, HO, noXKaJjyH, 6onee CHABbHEIE Pa3pLIBBI CEBEPO-BOCTOYHOIrO Ha-
npassenusi, Hanpumep, no p. Husc (Neath) u sanannee no p. Toyu.

IOxHee GacceiiHa NMPOXOAAT 3aBeAOMO TrepUHMHCKHe CKJAAKH 3amajHo-ce-
Bepo-3anajHOro HampapJeHHs, B KOTOPhle BOBJICKAIOTCH H HUXHeKapGOHOBLIE
usBecTHAkd. Camas ceBepHas H3 HHX, TaKk HasblBaeMas <«KapAudckasi aH-
1HKJIHHAJNbHAs OCb», OTCTOHT Ha HEKOTOPOM pacCTOSHUH OT IOXKHOH T'paHMIbL
6acceiina, suwb B [TeMOpOKILIHpe NpHXOAA B HEMOCPEACTBEHHOE COMPHKOCHO-
BEHHE C YIJIEHOCHBIMH OTJIOMKEHHAMH.

«KaneqoHCKHE» CKJalKH ApeBHEro najeo3osi H apMOPHKAHCKHE CKJaJKH
repUHMHCKOro nosica CXOAATCA Ha 3anafe, o0pasys TpeyroJbHoe NpOCTPaH-
CTBO, 3al0JIHEHHOe AEBOHOM H KapOOHOM. B I0XKHOfl 4acCTH 3TOro Tpeyrofb-
HHKA H JIEXKHT YToJibHHIl GaccefiH.

3. MpoTuBOpeuns MeXAy PA3JHYHbIMH KATErOPHSAMH
reoJIOrHYecKHX AAHHBIX

OpHaKko ycTaHOBHBLIeecst' BO33peHHEe Ha YHCTO KaJeIOHCKHH Bo3pact
YaabCKOTO MacCHBA He MOXET OGBACHHTL HEKOTOphe NPQOTHBOpEUHsi U sBJie-
HHsl, HE BNOJIHe BAXKYLIHecs C TaKMM NpeJcTaesieHHeM, «BnojHe ynoBJjerBo-
puTeNbHO OOLIMiI XapaKTep CTPYKTYPHl GDHTAHCKMX KaJieJOHHME HBIHE INpel-
CT4BHTbL ellle HeJb3sd, H60 B HEKOTOPHIX NYHKTAaX MHOI'O2 ellle He BbISCHe-
Ho»,— nuwer C. By6Hos (I) — aBrop cBomku mo reosoruu Espomnmel. «Cuae-
LyeT TNOoAYepKHYTb,— OTrOBapHBaeTcssi OH B JADyroM MecTe (TaM Xe,
ctp. 135),—uro 3Ta CBOAKAa — mMpenBapHTENbHAA M HOCHT AHCKYCCHOHHBIH
xXapaxkrep».

Hns CepepHoro Yaibca eCThb MOA0O3peHHe o GoJiee NMO3JHEM IPOHUCXOXK-
JEHMH JHCJOKalUWi, HO 3a OTCYTCTBHEM 3[eChb [JeBOHa N0Ka3aTb 3TO HeBO3-
MOJKHO.

HenoHATHBIM ABJISAETCA M COOTHOLIEHHE KajdeNOHCKOH (ceBepo-BOCTOUHOM)
M TePLUHCKOM LIHPOTHOM! CHCTEM CKJIaROK, cxoiauiuxcsi B OxHoM Yaabce H B
IOxHoit Hpnanauu nog ocTpelM YFAGM.

«BecbMa 3ameuarenbHo,— nuumer C. By6uoB (1, ctp. 89),— yro GoJee
ApeBHHEe KaJle[IOHCKHE CKJIAAKH, NPUGIHKAACH K I0XKHEIM KapOOHOBBLIM CKJIaA-
yaThiM BOJIHAM, He MPOCTO NMEPEeKPhIBAIOTCS HMH, a MOBHAHMOMY, OTTHOAIOT-
cA K 3amajgy — loro-sanapgy, T. €. K 6ojiee MOJIOAOMY BapHCCKOMY NpOCTHpa-
HHIO, SIBAsieTcs JiM 3TO NMEPBHYHBIM INIOJIOKEHHEM HJIH e BTODHUHMBIM H3rH-
60M CKJIafOK, He MOJKET ellle CUYHTATLCA BONPOCOM BRISICHEHHBIMY.

XotTs naxe B HoBelilieM peruoHanabHoM 0630pe IOxHoro Yauabca (3)
NONYEPKHBAETCHA, YTO OCHOBHAsl IepIHHCKas CKJaAYaTOCTb HAXOAHJIAch I0XK-
Hee H MMeJia LIMPOTHOE HaNpaBleHHe, HO BCe e 3/eCb MPOCKaJb3bIBAIOT
(haKThl, He COBCEM YKJaJbIBaIOLIHeCs B PaMKH TAKOro MpeCTaBJIeHHS.

Bo-nepshix, ana IOxHoro ¥Yaibca ykashiBaercs, 4to IJIaBHOe HecorjacHe
K, CJeNoBaTeNbHO, TIABHEHIIMH KaJeJOHCKHH TEKTOreHe3 MPOXOAHT MEX1y
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{HIKHHM M BEPXHHM JI€BOHCKHM KP&CHHIM NeCYaHHKOM, 4 He HA [PaHHLE op-
[OBHKa H CHIYPa, KaK STO NMPEACTABJIANOCH paHee. HMerorcss u 3HauHTeNB-
Hple CYNETCKHE HECOIIACHS BEIUIE KAMEHHOYTOJIbHOTO —H3BeCTHSAKA,— IO
oKpaHHAM [PeBHENajie030ACKOIO MaCCHBA, a4 K BOCTOKY, B Mouseprcknx
rpsAax KOHCTaTHpYeTca H eue 6oJlee MO3AHee HECOIJIACH® H CKJIARYATOCTb
BHYTPH BEPXHEro KapGoHa. ,

B camom IOXHOY3JILCKOM yTOJBHOM GacceiiHe, TOMHMO OOGBLIYHKIX AJiA He-
ro pasphlBOB CeBEpO-3aNafHOr0 HampasijeHusi, B AonuHax pp. Toym u Husc
NpOXOAAT HaIBHIH (uacTo cuHTaeMble cGpPOCaMH) CeBepO-BOCTOYHOrO NpoO-
cTHpaHHsl M MapaJjljelibHble aHTHKIHHAJIK B COGCTBEHHO YI/IEHOCHBIX OTJIOMe-
HusAX, T. €. HaOJIIONAIOTCA TepUMHCKHe BOJIHBI, TapajjielibHEle «KaJeflOHCKO-
My» NPOCTHPaHHIO Y3/bcKOro MacchBa, K TakuM e AHC/IOKANHAM NpHHAA-
neXAT, TIOBHAMMOMY, M Haxoisilascs k 3anany Jaunus Jlanaudenor (Lan-
dyfaelog). Ilpurrap u [xkopax (3) OTHOCAT Mx 00pa3soBaHHe K MOCTYM-
HBIM TO3JHEKapGOHOBBIM ABHXKeHHsM. Hekorophie reosiorn paccMaTpHBAIOT H
BOCTOUHYIO aHTHKJHHaNb TOyH KalleZlOHCKOTO MaccHBa Kak BepXHeKapGoHO-
ylo, T. e. repuuHckyw. Cramn (2, crtp. 29) ykasbiBaer, yto B KapGoHe H
nepmu B LleHTpaibHOM Yaabce «...00pasOBaJHCh HOBble CKJIAIKH, B OOWMX
yepTaX MapaJJiefibHble IO TOTO CYLIECTBOBABLIMM KaJENOHCKHM, T. €. oGLIUM
NPOCTHPAHHAM -C IOro-3amajia Ha CeBepo-BOCTOK. XOpOWIMM MNPHMEPOM siB-
asercs Goablllasi aHTHKJIHHANDL JOMHHB TOyH B IeHTpaJbHOM Yajbcey.

«OnHako HauGojiee XapaKTepHBIE CKJAJAKH, BO3HHKILIHE B pe3yjbTaTe
KapOOHO-NIEPMCKOTO TeKTOHHYeCKOro mnponecca, corjacHo Crammy,' Te, 410
MUMeloT MOPOCTHpPAHHe C BOCTOKa Ha 3amail. JlyyiluM npuMepoM sIBAsieTCs
obmas ckaagyatocte lOxHOro ¥Yaarca M o6GpasoBaHne HOxHOY3JbCKOrO
KaMeHHOYroJbHOTro GaccefiHa» (TaM XKe).

Ho nac uHTepecyer ¥Yanbckuit maccuB. Cynas mo BceMy, B HeM #Ha6Jo-
naeTcsi KOHIEHTPHYECKoe HapacTaHdHe cokjagyatoctH. Ha cesepe VYaibca
KPUCTAJLIHUECKHe NOPOJbl NMOJYOCTpOBa IJHIVICH ObIH CMATH B CKIAAAKH elle
B RoKeMOpHiHCKOe BpeMs. 3aTeM l0XKHee HIYT OKpYyXKaoLlHe HX MOJYKOJbLOM
KaJeOHCKHe CKJIaJKH, a K ION0-BOCTOKY — OT3BYKH cyOmapaJijieflbHhIX rep-
LUHHCKHX CKJIaJOK Ha 3anafe OT Yajbckoro GacceliHa W B €ro ceBepo-3a-
nafgHOH YacTH; ellle BOCTOuHee — B MOJIBEpHCKUX XOJMax NOJIOTHE CKJIAXKH
MMeIT yXKe MepHIMOHAaJLHOe HampaBJeHHe. CunrkinHaiau IOxHOy3anbckoro
yrojbHoro GacceilHa OJiHXKe K BOCTOUHOH TrpaHHIe MEHSIOT CBOE IHHPOTHOE
HampaBJeHHe Ha CeBepO-BOCTOUHOE,

DTO noKashIBaeT, YTO 30HBLI CKJIAAYaTOCTH pAaCHoJaraloTcs 3aech Gojee
WM MeHee KOHLEHTPHYECKH, 3aKOHOMEPHO NPHCHOCOGJSsACh, ¢ OXHOH CTOpO-
Hbl, K KalleTOHCKOMY HaIMpaBJIeHHI0 Y3JLCKOTO MaccHBa, a ¢ APYroi,— K
npubauKaloleiics Ha 3anafe apMOPHKAHCKOM CHCTeMe TepIHHCKHX CKJIAJOK.
B IleMG6poxuiupe nocjiefHHe HaJBUHYTH Ha HECOMHEHHO CKJAaAyaThIf Yrii€-
HOCHBIN KapOoH.

Canenyer ckasarb, 4To, 3a HCKJoueHHeM [leMGpoKuupa, rae HMEKT MecTo
KPyThle Da3OpBaHHBIE M Mepexarhle CKJIAaAKH C HaIBHTaMH, YIJICHOCHAasi
TOJlA B Hpefenax Bcero GacceffHa COXpaHseET MOJOroe 3ajieraHHe.

YraenocHull GaccefiH Yanbca JIeXHUT B OeNpeccud, KOTopas BMecTe ¢ ee
npoposkeHHem B Gacceitn ®opect-od-Iun (a manee — ¢ MON3EMHON CHHKJH-
Hanblo KeHTa) paccMaTpHBaeTCsi AaHIJIHACKHMH YueHBIMH Kak INepefoBast
BnafiuHa Jexallefi K 1Oory IIHPOTHOH apMOPUKAHCKOH CKJIanuyaTOCTH.

Ecau 6 310 meficTBUTENBHO GBUIO TaK, TO OHA MMejia GOkl CYIIECTBEHHO
unoe crpoenne. KpaeBbie (mepenoBbie) nporuGbl (HempaBHJIBHO HMEHyeMble
NepeloBhIMH «BMAXMHAMH») HMMEIOT €CTeCTBEHHO AaCHMMETPHUHOE CIIOXKeHHe,
3aHMMasi NPOMEXKYTOUHYIO NJIOLIaJb MeXAY TeOCHHKIHHAJLIO, INpeBpaTHB-
[ylca B CKJAaguyaTylo o6JacTb, H NJaTGOPMON C NOJOTHMH B3AYTHAMH H
HOTPYXKEHHAMH. B CBfI3H € 3THM H MOIIHOCTb OTJIOXEHHH AOVIXKHA Obiia Gbl
pesko BospacraTb K IOTY M YMEHBIIAThCS K CeBepPYy H K 3amagy, eciu Obl
lé)aneﬂorxcxnﬁ MaccHB Y3jibca K 3TOMV BPeMeHH cTaJj, NeHCTBUTEJbHO, IJIaT-

OpMO#f, !
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TIpoBefleHHOe HAMM COIOCTABIEHHE MOIIHOCTEH, XOTS, K COWaJeHHIo,
JaneKo He TIONHOE (xapra u3omaxuT yroJibHoro GaccefiHa Yajibca MHe He-
w3BeCTHA), TMOKa3biBaeT ofllee YBeJIHYEHHEe MOIIHOCTH MPOAYKTHBHOTO Kap-
Gona, KEPHOBOrO NeCYaHHKAa H JEBOHA, IJaBHBIM o6pasoM Ha 3aname H
jaxe Ha sanajie — ceBepo-3anafie; Ha lore 6accefiHa 3To yBeJiHUeéHHe MeHee
3aMeTHO.

[TosTOMy €CTECTBEHHO BHICKa3aTb GoJiee MNPaBAOTOAOOHOE MPEANONONKeE-
uue, 4TO TEeMOPOKIIHMPCKAs MOJIoCa M 3amajHas 4acTb OCHOBHOro GacceiiHa
(x 3amafy OT IOJIHHBI D. Huac) ABAAIOTCS MMEHHO YacThIO NEPENOBONO Hpo-
rn6a repuuHckoro coopyxenns lOxHoro ¥ambca. OT ckjaaayaTocTd Tocien-
Hero COXPaHHJIOCH TOJNBKO KaJleIOHCKOe SIAPO M Nepexon K maatdopme, Ha-
xonuBIIEiic HA BOCTOKE, C MMHMMAJbHOH MOLIHOCTbIO JpeBHeKapGOHOBEIX
OTJIOMKEHHH.

Kak yBHAHM HMIKe, TaKOe NpeANoJioXKeHHe HaXOAUT cebe MOATBEPIKAEHHe
B aHaJH3e pacnpelesieHHs MapoK yrisa B 6acceilHe, K KOTODOMY Mbl M Mepe-

XOAHM.
5. Pacnpeneaenne mMapok yras B HOmxHoysabckom Gacceline

Kak yxe rosopuioch, B lOxHOysnbckoM 6accefiHe pacnpoCTpaHeHbl
ryMycoBble KaMeHHble YILJIH C BBIXOAOM JETYYHX OT S5 no 35%. KauectBo
yrieil, B 3aBHCHMOCTH OT KOJHYECTBA JIETYYHX, H3MEHSETCsl MO BEPTHKAJb-
HOMY HampasJieHHIO, B CTPaTHrpaHyecKoM paspese H NO MJIOLLATH.

INepsasi 3aKOHOMEPHOCTb CBSI3BIBAETCSI ¢ NPaBHIOM XHIbTa, T, €. COCTOMT
B yMEHbIIEHHH JIETYYHX KHH3y N0 paspe3y. Bropas 6osiee pesko BBEIpaXKeH-
Hasd 3aKOHOMEPHOCTb XOPOIIO M HarjfAHO 3a(UKCHpOBaHa Ha KapTe H30-
Bosiefi, B YIPOILEHHOM BHIe NpeicTaBJeHHOH Ha ur. 3.

¢ur. 3. CxemaTnyeckasd Kapra usosoJeit IOxmHOyonbckoro Gaccelina.
Lindppel xpuBHX 0603HaYaT KOJAHUYECTBO JETYYHX B NMPOLEHTAX

Ota KapTa HaeT AJA HECKOJIbKHX GJH3KHMX MO MOAOKEHHIO B CTPaTHIpa-
(uueckoll KOJIOHKe NJIAacTOB JHHHH OJNHHAKOBOTO KOJIMYECTBA JETYUHX, T. €.
MO0Ka3biBaeT NpHMepHO paBHBI MeTamopduam yraell. Ha kapre BuaHO mpex-
Jle BCEro, YTo aHTpaUHUTH,, NOoMUMO [leMOGpokinupa (rile OHH HCKJIIOUHTENBHO
Pa3BHUTHI), HaXOAATCA B 3amajfiHOH IOJOBHHE OCHOBHOTO GacceiiHa, B ee ce-
BepHo#l yacTH. B 10KHOIt ee uacTH H BO BCell BOCTOYHOH NONOBHHE Pa3BHTHI
TONBbKO «GUTYMHHO3HBIE VIVIH, T. €. YIIH C COJNepKaHHeM JIETYYHX CBHI-
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me 109%. Mx nogpaszensiioT Ha ABe IJaBHBIe TPYNNel: 1) HecmeKkaloLuecs
HIH ciaGocnekalollvecs, TaK HasblBaeMble TapoBuuHble yrau (steam
coals), sHeprerHueckHe, ¢ 11—179 JeTy4yHX; B HHX BXOAAT H 3HAMEHHTble
GesnpiMHbIe duiorckue yrau mapku «Kapmud», m 2) cnekawomuecss H KOKCy-
IoLIHeCd — MeTaJiypruueckne yrau, ¢ 17,5—359% uneryunx.

Hetpyano y6eaurbcs mo Kapre usoboseir (¢ur. 3), uto mojoca 3Hepre-
THYECKHX YIJlefl 3aHHMaeT NPOMEXYTOUHOe MOJOXKEHHEe MeXIY aHTpallHTa-
MY, C ONHOH CTOPOHBI, H KOKCYIOUIHMHCSI YIJISIMH,— ¢ Jpyrof. Ilomoca
MOCJENHUX pasBUTA T[JIaBHBIM 00pa3oM B IOXKHOH H BOCTOYHOH YacTsX BOC-
TOYHON MOJIOBHHE! GaccefiHa. [Ias1 HarJsAMHOCTH MBI HaHECHKH NPHMEDHOE HO-
JOXeHHe ITHX TpeX NOJOC Ha TEeKTOHHYOCKYI0 Kapty (¢wur. 4).

®ur. 4. TexkTOHHMUECKHME JHHHH M 30HAJBHOCTD MeTa-
mopduama yraeit HOxkHOyaabckoro Gacceiina,

I — anTHKAMH2AM, 2 — AHTPANMHMTH, 3 — NAPOBHUHHE yriM, 4 — cne-
Kalomuecs yras, $ — cnayp, O — opaosuk, D — neBon, C, — Bepx-
HHRA Kap6ox

Takoe pacnonoxense 30H MeramMopdHaMa OBUIO HENOHATHBIM H AaBHO
3aHHUMAaJo reojoros, Haydaioomux yriau lOkHoro ¥Yajbca. DTO MNOBJEKIO
3a coboi#i mnosBJeHHe runore3 06 0COGOM MPOHCXOMKIEHHH IOKHOYIJIbCKHX
aHTPaNMTOB M3 HHBIX BHIOB pacTeHH#, ueM GHUTyMHHO3HBle yrid (4). Ha
TaKoe TOJKOBAHHE HABOAWJ JIOGOMEITHHI (aKT, MOKa3bIBAIOMMHA, UTO aHTpa-
LHTH MOYTH Beerga (B TeX JKe CaMBIX ILIacTax) OOHapYXXHBAlOT MeHbIIee
KOJIHYECTBO 30JbI, YeM GUTYMHHO3HHIE YriH, AHAJM3H MOKa3bIBAaIOT, 4TO AJIA
JYYIIAX MJIaCTOB KOKCYIOLIHeCcs YIJiH JaloT B cpenHeM no 109% soaml, 3Hep-
TeTHUECKHe YIJM — OKOJO 4%, a COOTBeTCTBEHHO aHTpPAUHTH — MeHbiue 1%,

OpHako MHKPOCKONUYECKHe MCCIeNOBAaHHA He NOATBEPIHJIH 3TOH THIOTe-
3pl. Hanpotus, GBIIO DOKa3aHO, 4TO aHTPAUUTH H GHTYMHHO3HBIE GlecTAlINe
YIJIM MPOUCXOMAT M3 KOPbl ONHHX M TeX Xe JIeMHAONEHAPOHOB U CUTHIIISPHI.

Takke HeCoCTOATENbHBIMH OKAa3aJIUCh INpeanojioxeHuss o6 wuHOi daiu-
aJNIbHOW MPHPORE AHTPALHMTOBHEIX YIOJBHHEIX TJIACTOB, W Oblla YCTaHOBJEHA
OGIIHOCTh YCJIOBHA OTJIOKEHHS W NpeBpallleHHss B aHTPANMTOBBIX M IIPOYHX
pafionax Gaccefina.

BenencTeue HepoyueTa HaKJA[LIBaIOMEHcs 3aKOHOMEPHOCTH IO NPaBUJY
XuibTa, KapTHRY pachpefelieHHsi yrieH paHee cuHTajiu GoJjee mnecTpoit u
He3aKOHOMepHO#. AHanu3 KapThl H30BoJedl AJA OJH3KHX IJIACTOB BHeEC
GOABIIYI0 SCHOCTb B 3TOT AMCKYCCHOHHBIN BONpPOC.

TwmaresbHoe paccMoTpeHHe ¢Hr, 4 no3BoJseT CHeNaTbh HECKOJBKO 3MIH-
pHuecKuX 0G6OGIIeHHH M HaMEeTHTb paGouylo THUMoTe3y AAS HX oGbACHeHHi.

IMo kaprte (¢dur. 1) MoxHO yGemHTLCA B TOM, UTO K IOTY H BOCTOKY CTe-
NeHb yriaedHKaUUH MOHHIKAETCH, a K 3amajy NoJochl OHTYMHHO3HBIX YrJjeH
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cyXaloTcsl, HMesl TEeHIEHIHIO BBLIKJMHHTLCS BOBCE. IT10 yKasblBaeT Ha mnepe-
X0 FeOCHHKJMHAJbHBIX YCJIOBHH K MaTGOPMEHHEIM B HAaNMpPaBJeHHH K IOro-
gocTOKY. TO € TIONTBEPKAACTCA, KaK Mbl BHAENH, U pacnpejesieHHeM MOIil-
gocti ornoxenuit, Ho maxe u cpexn anrpanutoB HanGonee meramopduso-
pannas rpymna (¢ 4,5—6,0% Jneryunx) BeifeNsieTcs B CaMOM ceBepo-3auaf-
HoM yray GaccefiHa M HMeeT CeBepo-BOCTOUHOE MPOCTHPaHHe, TMapajenbHoe
antukanHann Toyu.

HanporuB, 6pocaercsi B IJa3a, 4YTO AHTPALUTH3alHA He CTOHT HH B
KaKoil CBSI3H C OJIH30CTbIO M HaNpaBJIeHHEM apMOPHKaHCKHX cKaamok. Ecau
TIPOMCXOKJEHHE AHTPAUHTOB I'Iem6poxmup31 B MOXHO ObIIO GBI OOBACHUTH
BIHSIHUEM HHTEHCHBHOH CKJIAZyaTOCTH 3TOH IJIOLIANH, BCJEACTBHE HaJBUTa-
HHSl YMOMSIHYTBIX CKJAJOK € 10ra, TO IJig aHTPallUTOB caMoro GacceiiHa,
ABNSIIOIIUXCS MPAMBIM NPOROJIKEeHHeM mnojiockl IlemGpokuIHpa K BOCTOKY OT
sanuBa KapMmapreH, HHKAaK Helb3s COXPAHHTb TO JKe OOBACHEHHE,

BoJiee TOTO, HaXOXIeHHe HX BHe HeMOCPEICTBEHHBIX KOHTAKTOB ¢ HHTEH-
CHBHEIMH CKJafiKaMH B MECTHOCTH C IOJIOTO-BOJHHCTEIM, T. e. c¢iaGo Hapy-
1IeHHBIM 3aJleraHieM (ecJIH He CUMTaThb HeGOJIBIIHX HAJBHNOB), He JAeT BO3-
MOMKHOCTH HCKaTb pasrallki BBICOKOH cTeneHH yriedHKalWH B JHHAMHYE-
CKHX SIBJEHHSAX.

dro He 3HAYMUT, OAHAKO, UTO yriedHKaUHIO HeJb3s CBA3LIBATb ¢ o6Ja-
CTBIO CKJAJUYaTOCTH B PErHOHAaJBLHOM 3HAYeHHH CJOBa, T. €. B CMBICJe KOH-
LEeHTPHYECKOH 30HAJbHOCTH MeTaMOp(H3Ma BOKDYr CKJIax4aToro CcoopyKe-
uust, HanpoTtuB, fICHO BhIpaXKeHHAast 30HAJBLHOCTb B pacHpefesieHHH yrieit
IeNaeT Takoe MpeNCTaBJAeHHe BeCbMa BePOSTHBIM.

Bausigne kakoll cKJAanyaToil CTPYKTYPHl MOXET NPOSBIATECA NMPH XAHHOM
pacmpejeseHHn 30H MeTaMopdusMma? PaccmorpeHne KapTel HaeT SICHBHIl OT-
BeT Ha 3TOT BOMPOC. YTJICHOCHBII GacceliH SBIAETCS KpaeBbIM 1IpOruGom
CeBEepO-BOCTOYHOTO CKJIanuaTOro COOPYXKeHHs, 3arubaiomierocs Ha Iore
H NPUHUMAIOLIETO LIMPOTHOE NMPOCTHPaHHe moJ BiHsHHEM Gosee Mo3pHed —
apMopHKaHCKOH BOJHHL. [locaenHsia OGycloBHNAa TOJNBLKO YacTHYHO LIHPOT-
HYIO TI0JIOTO-CHHKJIHHAJMbHYI0O PopMy GaccefiHa (# TO ¢ H3rH6OM Ha BOCTOKe
H K CeBepy), a caMoe ryiaBHoe — OOJieryHJa JeHyJalui0 CeBEPHOrO (H H0XK-
HOro) Kphbuia GaccefiHa, KOTOpbIH, HECOMHEHHRO, MNPOCTHPAJICS 3HAUHTENbHO
Janbllie K CeBepPy H, MOXeT ObiTh, coequHsancs ¢ Gacceiinom Popecr-od-Hus.

Ho Torza neo6xonumo cieiaTh 3aKJOYeHHe, 4TO ApeBHUH (KeMGpO-CHIY-
puiickuil) MaccuB FOXHOro ¥3ibca — 3TO TONBKO CHJIBHO Pa3sMbIToe KaJe-
IIOHCKOe $iIPO MOLIHOH TepUHHCKOH CTPYKTYpBHI, KOoTOpas, No Kpaiine Me-
pe B IOXKHOH YaCTH, HEKOTJAa NePeKphiBajla CHJIYPHICKHe TMOpOAbl MOLIHON
TOJILIEH JEBOHO-KAMEHHOYTOJBHBIX OCAaAKOB H COXpPaHHNa KajeNOHCKOoe Ha-
npasJeHne

Donee nojorne mnuHelfiHble KyHosoo6pasHble CKAaJKH MOJIBEPHCKOH, a X
ceBepy MEHHHHCKOH CHCTEMBI, KOHIEHTPHUECKH OKpyXasi OGHOBJIGHHBIE
CKJIAAYaTOCThIO KaJIeMOHCKHE MAaCCHBBI, COOTBETCTBOBaJH OGosiee mniaTdop-
MeHHBIM (MepeXOAHHM) YCJIOBHSM, .

Ho npm TakoM npeiacraBlieHUH HeJb3sl pacCMaTpUBaTh 3anamHYK0 4acTh
IOxHoro ¥Yajbca Kak Cylly B JeBOHCKHH H KaMeHHOYTOJIBHBIH TIEPHOAB H
KaK kapGoHOBYIO MaatdopMy, Kak 3TO OOBIYHO PHCYETCA AHTJIHHCKHMH reo-
soramu. HanpoTHs, MOGHJILHOCTb ee NpOAOJIKajdack B KapGoHe (HJIH Iociae
Kap6oHa, Boo6Ile B NepUMHCKYO ($a3y), U CBA3b C APMOPHKAHCKHMH IBHIKE-
HUsIMH OblJIa CaMoOii HENmoCpENCTBEHHOH.

B cBere 3THX NpeicCTaBJeHHil CTAHOBATCA MOHSATHHIMU MHOTHE HesiCHble H
NPOTHBOpPEUHBEIE HAGJIONEHUA NpeablAyIHX HccaenoBateself. Cioga OTHO-
CATCA, HampHMep, MPOCTHPAHHA H CXOXLEHHe CKJIafoK CHJIypa ¢ apMOpH-
KaHCKHMH CKJIaJKaMH KapOOHa, pacmpejesieHHe MOLIHOCTeHl JleBOHA H Kap-
60Ha, 30HAJBHOCTH pacHpefeiieHHs aHTPALUTOB M IPYrHX Mapok yriei B
IOxHoy3aabekoM Gacceiine.

Takum 06pa3oMm, mpencraBieHHe O TepUHHCKOM BO3pacTe (MOMHMO KaJje-
mOHCKHX ABHxKeHui) MOxHOysnbCcKOro MaccuBa Kak Oyaro Goviee moAaTsep-
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Hauunas ¢ 1949 r., B aHrJMHCKAX XKYypHAJax CTANH IOSIBJATHCS CTAThY,
NbITalOIHecss AaTh OObSCHEHHS 30HAJBHOMY paclpeliesieHHI0 MeTamopdusMa
yraeli B IOxHoyanbckoM Gacceiine. Ilpn 3TOM HaMeTHJHCh IBE OCHOBHBie
TOYKH 3peHHS,

TlepBasi, npeacraBieHHas ryIaBHBIM o6pasom Tporrepom (5, 6), oTHOcHT
aHTPaLUTH3ALHUIO yriell ceBepo-3anamHoit yacTh GacceffHa K pasBHUTHIM 3Miech
yemyfyaThIM HaJBUraM CEBEPO-BOCTOUHOTO MPOCTHUPAHMSA, T. €. OHA CBSI3bIBA-
eT ycuwieHHe MeTamMopdH3Ma ¢ 30HAMU NOBHIIEHHOTO NABJ€HHS WJIH, HHaye
roBopsi, ¢ AuHamoMeraMoppuamMoM, Onnako Tporrep u npyrie MpuBepiKeHLb!
3TOro OOBACHEHHs He 3aJaloTCsl BONPOCOM, NMOYEMY ceBepo-3amafHOe KPHUIO
facceffHa OCNOXHEHO UHTEHCHBHEIMH HAaJBHTAaMH M JONOJHHTENbHBIMH aHTH-
KJIMHAJAMH KaJefOHCKOTO HaNpaBJeHHS, TOrda KakK Ha lore W BocToke Gac-
ceifHa AUCIOKANM} TAKOTO HaNpaBJEHHSA OTCYTCTBYIOT.

Bropaa Touka 3peHHs, KOTOpas OCOGEHHO HACTOHYHBO NORAEPIKHUBAETCA
YanmaHoM (7), HCXORMT U3 NpeACTaBJeHus O PasHOi IyOHuHe NepBoHAYaJb-
HOro mMorpeGeHHs COOTBETCTBEHHBIX YrOJbHEIX IJIACTOB, 4TO [OKa3blBaeTcs
OGCTOsITENILHBIME BBIKJIagkaMH. TakuM o6pa3soM, ¥Y9JIM3H NMPHYHHY MeTaMmop-
¢du3ma yrieil BUAMT CKOpee B perHoHaJbHOM MeTaMopdH3Me,

OpHako M Y3JIM3H He 3aAyMEIBaeTcd, C YeM, C KaKHMH OOLIMMH TEKTO-
HUYECKHMH YCIOBHAMH CBS3aHO yBeJNHYeHHe MOIIHOCTH OTJIOXeHH# KapGoHa
PSIOM C «KaJIeHOHCKHMH» o0pasoBaHusMH. MHBIMH cloBaMH, 3Ta MBICJbL He
OPUBOJAHUT €ro fa)e K NONBITKe NOCTABHTb BONPOC O PEBH3HH COBPEMEHHBIX
npejcTaBjieHHil 0 TeKTOHHYecKoii ucropuu IOxHOro Vaanca.

TTosTomy, HecMOTpA Ha psio NOCHEAYIOIHX BBICKA3LIBaHUN, HAUWHAf ¢
1948 r., oCHOBHOe TpEeAMOJIOKEHHe Hauleli CTaThH, 3aKOHUYEHHOA K Maio
1949 r.,— cunTaTh PEpPUMHCKHM BO3pacT Y3JbCKOTO MacCHBa — OCTaeTcsi B
CHJIe H MOXET CAYIKHUTb OTNIPABHOH TOUKOH IJs1 AajibHeHillell AMCKYCCHH 1O
3TOMY BOTIIpOCY.
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N3BECTHA AKALEMHUHU HAYK CCCP

CEPHA TEOJOTNYECKASN
1952, Ne 4

A . H CHIUHH-BEKYYPHH

rHAPOXHMHYECKASA 30HAJIbHOCTb NOA3EMHbLIX BOJ,
NMPUKACNMHACKON CHHEKJIHU3bI

B craTrbe fNaHO KpaTkoe ONHCAHHE IHAPOXUMHYECKON 30HAJNBHOCTH f101-
3eMHbIX Bol [IpHkacnuiickofi CHHEK/IHBB, OCHOBAHHOE HA HHTEPIPETAIHU CY-
IEeCTBYIOIINX MaTepHaJOB [0 TEKTOHHKE 3TOrO0 pafioHa H owojdo 500 XuMH-
YecKHX aHaJlH30B NPYyHTOBHX BOA. [lpHBOMHTCA pAR cooGpaxkenu#t o6 ycmo-
BHAX (POPMUPOBAHHA COVIEHBIX BOA ceBepHoro [lpukacnusi B CBA3H € MPoOAB-
JIEHHSAMH COJITHOKYMOJIBHOA TEeKTOHHKM H 3nefiporeHHYecKHMH KoNeGaHHAMH
94eTBEpPTHYHOTO NepHOZa.

OcHoBHble npeacTasieHnsi 0 TekToHHKe TpuKacnHicKoM CHHEKIH3H

IMox tepmuoM Ilpukacnuiickasi CHHeKJIH3a MBI [IOHHMAeM IOT0-BOCTOUHYIO
yacTb Pycckoil naatdopMel, orpaHHYeHHYIO Ha ceBepe Y pajio-Boskckum cBo-
JoM, Ha 3anane — Boponexckofi aHTeKNH30{l, HAa BOCTOKE — NpPeATrOPbIMH
IOxnoro ¥Ypana u Myromxap, Ha rore cuHeknmsa yxomHT IOJ YPOBeHb
Kacnuiickoro MOpsi; BO3MOXHO#l ‘ee CTPYKTYpHO! rpaHHLeli sBiasieTcs Snech
Ion6acc-MaHruinaakckas CKJiagyaTasi 30Ha.

BnepBrle HauGosee moapoGHble cBeneHnst o TekroHHKe [Ipukacnuiickof
cuHekausnt Goin nanel B 1928 r. I1. A. IlpaBocnasnesniM. B nocnenyiomiem
3TOMY BOmpocy GLUIM TIOCBAIIEHHE paGoThl psita Haumx ydeHslX. M3 Hux Ham-
Gollee BaHOE 3HauyeHHe MMeJNH YKa3aHHble HHXke pabGoret ®. Il. CaBdpen-
ckoro, A, JI. Apxanreanckoro, M. M. )Kykoea, H. C. llarckoro, B, A.. Mo-
xaposckoro, Il. E. Oddmana, Y. O. Bpona, H. B. HeBosuuna, A. A, Boraa-
noBa, A, JI. umuna u §. C. dsentoBa, Il. A, [lpaBocnaBieB oOmHCHIBaeT
TMpukacnuiickyr0 CHHEKAM3Y KakK BIIaAHHY, KOTOpafd, C ero TOYKH 3peHHd,
npeacrasjsier «oOWMPHBIA rpabeH, orpaHuueHHBIl Ha 3anmage EpreHamu u
najeonenoBbiMu toatamu Llapuubm-CapaToBckoro npaBoro Gepera Bouarn,
Ha cepepe — O6GmMMUM CHIPTOM M Ha BOCTOKE — TaK Ha3bnlBaeMbIM [lpuypaib-
ckuM nnaro (mpearopee IOxHoro Ypama m Myromxkap); Ha ore rpaGen
yxoaur nop Boxbt Ceseproro Kacnust. B cBoto ouepeaw naomiaae rpabeHa,
NOBHAMMOMY, mepebuUTa pas3moMaMd M c6pocaMH; OHH JalOT PAI MEeCTHHIX
BO3BBLILIGHHOCTEH, B BHIE OCTPOBHBIX BHIXONOB NaJeO30HCKHX H Me3030HCKHX
nopox (bBackynuak, B. u M. Borno, Yanuaxu, Bucuoxo, Uumep u mp.) cpe-
AOM MNecyaHo-TTHHHCTOrO MOKpoBa GoJiee MO3THMX, TJIABHBIM 00pasoM Kac-
nHAcKHX ocamkoB» (11).

H3 reocrpykrypHoii kaptht Eponeiickoit uacty CCCP (¢ur. 1), cocras-
JleHHOl HAa3BaHHBIM YYeHBbIM, BHAHO, uTo IIpHKacnuiickasi BnaguHa nmepeceKkaer
Honenko-Manrbiiakckytlo  (mo Il.  A. TlpasociaBaeBy,— AMozeficKyio)
CKIanyaTyio 30HY; IOXKHas rpaHHla BHAAUHBI OKOHTypHBaetrcss CTaBpomnoJb-
CKHM IJIATO Ha 3amafie H YCThb-IOPTOM Ha BOCTOKE,
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®. I1. Capapenckuit B cBoux paborax no 3aBosaxkeio (12—13) naxa psn
LEHHbIX MaTepuaNoB I PaclIH(POBKH reoJOTHYECKOTO CTPOCHHSI H TeKTo-
HukH ceBeproro Ilprkacnus. B uacTHocTH, MM OBLIO yKas3aHO, YTO B mpeje-
nax Ipukacnuiickoil CHHEKJH3Bl ONYCKaHHe NPOH3OLLIO He B OQHH IPHEM, a
HEOQHOKPATHO, YTO HALUIO MOJTBEPXACHHE B NOCAEAYIOUHX TeOoNOTHUSCKHX
paGotax Ha TeppHTOpHH ceBepHoro [Ipukacmus.
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¢ur, 1. TeocTpyxrypHas xapTa Esponefickoft vactd
CCCP (mo T1. A, IlpaBocaabaesy, 1928).

1 — noA3seMHHE YYAaCTKU KPHCTAaAAMUYECKOR MAHTH, NepeKpHThe
6o/ee MM MeHee He3HaRHTeAbHOR ToJluelt 06/40MOYHO-0CARON-
HHX FOPHHX hopon, Il — 6oaee ray6oko onycTHBIDHECH Yua-
CTKM KPHCTANAHYECKOR MANTH, NPHKTHITHE CBepXy O6oaee MAH
MeHee 3HAUNTeaAbHOA Toauedi 0640MOMHO-0CAXOUHHX 06pas3oBa-
Hu#t, 111 — npexAne rCOCHHKANHAAN,
(1) — CraBpornoabckuit ropcet, (2) — Puonexun roner, (3) — Ky-
puHckuit  (A3ep6afindianckudl) TropcT, (4) — YCTb-OPTCKHit
ropcT, (5) — lpuxacouickaa naomans, (6) — Kpnim-Kaskas-Fo-
neT-xarckast reoCHHKANHAND.
1 —anuug pasaoma, 2 —kynoaa, 3 — Baa, 4 —NPOCTHpaAHNE AHTH-
KAMHAMN, § — NPOCTHPZHUE CHHKAWNAMM, 6 — TPA3eBbe BYAKaHbE

A. . Apxanrenbckuit paccmartpuBaer IlpukacnuiicKylo BNaAHHY KaK
I0XHYI0 4acTh Bocrounopycckoit Bnamuubl. OHa, MO0 MHEHHIO aBTOpa, OTJIH-
yaeTcsa «OT 6ojiee ceBepHBIX YacCTell HaJuuueM HeJABHHX KPYINHBIX OIyCKa-
HHH, noyeMy 3Ta o6JacTb e€ABa NOLHHUMaeTCs HaJ YPOBHEM OKeaHa H YacThio
maXke JIEXKHT HHXKe €ro; KpoMe TOrO, 3JeCh LINPOKO Pa3BHThI OTJIOMKEHHS
BEPXHEIUTHOLEHOBbIX M NOCJAETPeTHYHLIX ornoxenuit Kacrus» (1). I'panuum
CHHEKJIH3bl aBTOPOM He YyKasbIBalOTCs,

M. M. )KykoB nosaraer, uto rpaHuisl IIpHkacnuiickoll BaiHHbl XOPOLIO
BLIDAXKeHH B peiibede B BHOe ycrynoB: «Ha 3anapme ee o6paMasaiorT oGpHIBHI
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IlpenypanbckuM npornGoM, a Ha iore, IOBHAMMOMY, CJAHBA€TCS C TIePENOBhIM
NpordGoM INIMPOTHOH BETBH TepLCHH], NPEACTABIEHHOH CJOKHBIM TEKTOHH-
4ecKHM KommiekcoM Bonbmoro HdoHGaccas.

B nocnenywomesi paore H. C. IllaTckuM yTOYHEHH NpenCTABIEHHA o
KOHTypaX M TeOJJOTHYECKOM CTPOEHMH cHHekau3n (16). CHHekausa, no ero
MHEHHIO, «HAXOOHTCA MEKAY KPYTHIM I0ro-BOCTOUHBIM CKJIOHOM I1aJ€030HCKOM
OocH 3aBOJIXKbsi H (eKcypaMu I0XKHOTO CKJIOHa Ypajo-Bomxckoro ceoma
(BosmbmeknHenbckas, Byrypycnanckas, Manokunenbckasi, CaMmapKHHCKas1) u
HaJieko pacnpocTpaHsercss Ha lor», «CHHeKJn3a,— IHIIeT Jajiee aBTop,— 1o
CBOEMY CTPOEHHIO SABJISIETCSI OYEeHb CJOXHOH M, BOSMOXKHO, COCTOfICH H3
psila CHHEKJH3 H TMONYHHEHHLIX efl aHTeKNH3, XOTA AAaHHBIX [Js pelleHHs
3TOTO BOTPOCA CJIHIIKOM MaJjio». BecbMa HHTEpPECHBIMH SIBJSIIOTCS OGOGIIEHHS
H. C. IllaTckoro o TekToHHKe 3amafiHoil H ceBepHoil uactefi [Tpukacnuiickoii
CHHEKJNH3bl, rae HM BhigeneHbl CranuHrpafckuii (Ha samage) u Epycaan-
Ysenbckuit (Ha cepepe) mporuGbl, OMOACHIBAIOLIME CHHEKNH3Y B BHAE Iay6o-
KOTo pBa, pacUIHpSIIOLIETocs K IOTY,

B. A. MoxapoBckuit aeT HHOe NpeCTaB/eHHe O TEKTOHHKE CEeBepHOro
Ipuxacnus (8). OH nonaraer, uro [Ipukacnuiickast menpeccHsi OKOHTY-
pHBaeTcs Ha 3amaje H ceBepo-samage cucremol JloHo-MeaBeAuukHx u
CapaTOBCKHX Nasle030HCKHX MNOIHATUH, Ha ceBepe — BHICTYNIOM KAaMEHHO-
YTOJIbHBIX H NepMOKapOOHOBHIX MaccHBOB JKHIYJEBCKHX TIOp, Ha CeBepo-
BOCTOKe — NMogHATHsIME OOIlero chlpTa, Ha BOCTOKE H IOT0-BOCTOKE — OTJIO-
PHM aHTHKJHHAJbHBIM BaJOM, NpPOCTHpAIOHMCH OT AKTIOGHHCKA K HH30Bb-
fiM p. OM6bl. CeBepHass OKpaHHA STOr0 OOIIMPHOrO MOTPYXKEHHsl 3aHATa
Hprus-Kamennkckoit MyJabmoil, KOTopass NPUMEPHO HA IIHPOTe IKEJE3HOMO-
poxnofi aunun CapaToB — YpasbCK nepecekaercsi MMyGOKHM YCTYIIOM HJH
tdaekcypoii... I0xHee sroro mmporsHoro ycryma HWprus-Kamenuxckas sna-
JIHMHA cJauBaeTcsi c Iy6okoit Y3eHH-AcTpaxaHCKoOH JHenpeccueil, Koropas M
sBisieTca coOcTReHHO [IpuKachmuiickofi TeXTOHHYeCKOH BHNAAMHOH € OCbHIO
MepHAHOHAJbHOro npoctHpafns. CHHBeJHpOBaHA 3Ta BMNajHHA MOUIHLIMH
MJIHOLEHOBLIMH OCaJKaMH M NO3JHEHUINMH OTJOXKEHHSIMH KacMUACKHX TpaHc-
rpeccui.

Il. E. Oddman cumraer, uto ocafOuHHe MOPOAH, cjaraioiiHe Pycckyio
wathopMy, MOryT OHITh pas3felieHBl Ha PSA YIJIOBATHIX ILJIHT, PacloUIOMKeH-
HBIX Ha PAasJIHUHBIX THICOMETPHYeCKHX YpOBHfX. IIaMTHI oTrpaHmndeHsl Apyr
OT Apyra 30RAMH MEXIIMTHHIX Aucaokauufi, [Ipukacnuiickas cHHeKIH3a, 1O
MHEHHIO aBTOpa, MpeACTaBiAer OfHY H3 TaKHX onyileHHHX naut. Ha ceBepe
CHHEKJH3a OrpaHHYeHa BaJiOM, Kyla BXONAT HOHCIOKanuKM Byrypycaana,
Bepxuuit 1 Huxnnit Kaprasok u Sluruma (x ceBepo-samany ot Ukanosa);
Ha 3amafile CHHEKJIH3a OTpPatHYeHa MEXIIHTHBIMH [JHCJAOKAaUHSIMH HpaBoGe-
pexxbsi Bonrn u EpycnaHa; BocTouHass rpaHHIA CHHEKJIH3hl {IPOBOXMTCS MO
npearopeaM Oxuoro Ypana (10).

H. O. Bpon Bupenser B Ilpukacnuiickoli cHHeKJHM3e, NO NaHHLIM reo-
dbusuku B o6uUM COOOpaXKeHHsAM, ABa Goabluux cBojga — XOAGHHOKHI H
CraauHrpaACKui, MEepBbI H3 KOTOPHIX PACMOJIO¥EH I0XKHee YpalbCKa H BTO-
poii — okosio Crasnunrpana. CBOAbl COOTBETCTBYIOT NMpPONOJKEHHIO THMAaHH/L
yepes Youmckoe mnato Ha YUkanoB. ABTop momyckaer, B pa3BHTHe paHee
BbICKasaHHHIX cooGpaxennit A. JI. Apxanreasckoro (1) u H. C. Ilarckoro
(16), BOBMOXHOCTb cOoeOuHeHHss Ypana ¢ [JoH6accoM BAOJb MOJOCH TIOYTH
LIHPOTHONO MpPOCTHPAHHUs, NPOXoAsllell uepe3 IOXKHyI0 4acTb Ilpukacnuii-
CKo# CHHekJu3bl (3).

H. B. HeBonun Buigenster B IlpukacnuiicKkofi BmaguHe, Takxe NO JAaH-
HBIM reodH3uKH, TSATb CBOZOBHIX NOAHATHH: Xom6uHCKoe, ApajcopcKoe H
Ilynrafickoe — B CceBepHHIX YacTAX Bnaauubl, H Tanatopckoe u JlxkanTte-
pefickoe — B I0KHBIX ee yacTax. CaMa XXe BnaguHa MoXer ObITb pasjefeHa,
no aBTopy, Ha fABe uacTH: CeBepO3MGEHCKYI0 CHHKJIHHaANb (Ha ceBepe) M
VunbcKkylo CHHKIMHAMD (B LEeHTpayibHO# 4acTH). B 10%HOA 9YacTH BnaaHHbI
BbIAENAIOTCS, KpoMe Toro, IOKHO3MOGeHCKHI NMpeAropHeli Nporu6 NoyTH LIH-
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MH H TpHaca H CJOXHBIM KOMIIJIEKCOM MOpPCKHX OGpa3soBaHHH Me3030s.
B npenenax Ilpukacnuiickoil CHHEKIH3bl aBTOp BHIEJNs€T B MNOpOIAAX na-
JIe0304 JIBA THMA TEKTOHMYECKHX HapYMIEHHH: COJsIHbiE CTPYKTYPHI H MOJIOTHE
oGuiupHble BajiooOpasHble B3AyTHA THNA (uekcyp. CossiHBE CTPYKTYphi
MMEIOT MOBCEMECTHO® paclipocTpaHeHue; Quekcypoobpastibie H3rHObl TakKe
Pa3BHTHl TIOBCEMECTHO, HO B IOXKHBIX YaCTAX CHHEKJIM3bl OHH 3aMacKHPOBaHb
MOLIHBIM 4YeXJIOM KYHTYPCKHX H Me€3030HCKHX mnopon. KpynHble duekcypni
HanboJsiee IIHMPOKO PpaclpOCTpaHeHH B MepudepHUIECKHX YacTAX CHHEKIHSHI;
OHH CO3JAIOT 3Jl€Ch, N0 aBTOPY, CHCTEMY TPaHAMO3HEIX CTYIeEHed, OmycKaio-
HIHXCS OT OOPTOB CHHEKIM3bl XK €¢ BHYTPEHHUM YacCTAM.

Hannune B npenenax cuHeknu3bl XoAOGHHCKOTO CBOAA He MOAKPEILIEHO,
Mo aBTOpY, (haKTHYECKHM MaTepHAJIOM, H MO3TOMY BOMPOC O CYIIECTBOBAHHH
YKa3aHHOTO CBOAA SBJSIETCH CIIOPHHM,

A. JI. SlHmuH, #eTalbHO aHAJNH3HPYs TEKTOHHUYECKHEe COOTHOIUIEHHS ¥Ypa-
aa, Tanp-llans 1 MaHreinaka, CuiuTaeT, YTo CKJIANYaTOCTh ¥Ypaja MnpsiMo-
JAHHelHasi, 3aTyxalolllag Ha Iore. 3aBOPOT CKJIAAYaTOCTH Ypaja Ha 3amaf
OTCYTCTBYET, MIOYEMY aBTOPOM H OTPHLAETCH KOHUEMIHUS O BO3MOXHOM COEH-
HeHuu Ypana ¢ HonGaccom (17),

AA. C. DBeHTOB B CTaThe, KOTOpasi ABAsAETCS NMOCIEnHell pa6oToil, ony6u-
KOBaHHOH mio BompocaM TeKToHHKH ceBepHoro Ilpukacnus (18), cooGiiaer
PSiA HOBBIX AAHHLIX MO PACHPOCTPAHEHHIO H CTpaTUrpadHy BepXHEro MJIHOLe-
Ha B llpukacnuiickoii Bnanune, M3 npusenennolt umM xaptot (dur, 4) BumHo,
4TO uepe3 ceBepHbli [Ipuracnuii B mMpomoNbHOM HANpaBJEHHH NPOTSTHBAeET-
CAl CPABHHUTEJbHO Y3KHH Nporu6, BHIMOJHEHHBIA ocajkamy .akuyarblia, Ochb
3TOro mporu6a, KaK yKasbIBaeT aBTOP, «COBMajaer ¢ YseHu-AcTpaxaHCKoi
AeripeccHelf, O CyIIECTBOBaHMM KOTOpOH BeicKasbiBajics B. A. Moxapos-
CKHii»,

[MpuBeneHHble BHIIE NaHHbBIE NMOKAa3HBAIOT, YTO B BONPOCAX TEKTOHHKH
IMpuxacnuiickoit CHHEKJN3Bl OTCYTCTBYET COIVIAaCOBAHHOCTb MHeHHiH. OnHu
reojorn (M. M. )KykoB) cuuralor, yTo Bcsg LeHTpaJbHasi yacTb [Ipukacnuit-
ckofi cuHekunssl npunopnara, apyrue (M. O, Bpoxn, H. B. HeBosiun) BbIme-
JSIOT B HEeH OTAENbHBIE CBONOBBIC MOAHATHA H OMYILIEHHBIE YYACTKH, TPETbH
(B. A. Moxaposckuii, 5I. C. OBeHTOB) NpOBOXAT yepe3 LEHTPAJBLHYIO YacThb
CHHeKJH3bl IJIyGOKHii MepHIWOHANbHBEIA mporn6 K T. A 3anaiHbli 6opT
CHHEKJIN3bl OTPAHHYMBAETCH HJIH NpaBoGepexHbIMH oOpbiBaMH Boarn (mHe-
HHe GOJIBIIHHCTBA reojioroB) wiu, mo nociennuMm mpaHHeiM H. C, Hlarckoro,
Cranunrpanckum nporu6om, CeBepHas rpaHHIAa CHHEKJIH3bl TIPOBOXUTCS TaK-
e passinYHO — 1Mo (UIeKCypooOpasHEIM H3rHGaM 0XKHOIO CKJIOHA ¥palo-
Bomxckoro csoga (H. C. Illarckuii, A. A, BorganoB), HI# 1O MOTHOXKbIO
O6utero ceipra (M. M. )Kykos, @. Il. Capapenckuit u apyrue). Bocrounas
rpaHuua npoBoguTcs no npearopbsM IOwxkuoro Ypana, Ilpenypanabckomy
KpaeBoMmy 1nporu6y, mo oOpeiBaM 3aypajibckux chiproB. HesicHelM sBasieTcs
BOMpPOC O BO3MOXHOCTH COefuHeHHs Ypana c JlonGaccoM. YKa3zaHHasi Heco-
IJIACOBAHHOCTb MHeHHil Gbljia 06yclOBJIeHa OTCYTCTBHEM IO IOCJefHEro Bpe-
MeHU Tay6okoro GypeHHs B IeHTpaJbHBIX yacTaXx IIpukacmuiickoll cuHekan-
3bI, KOTOpPOE SIBJISIETCS eIMHCTBEHHBIM HaHGoJiee MPaBHJIBHBIM METOLOM H3Y-
YEHHS TEKTOHMKH T[JIyGOKHX TOPDH30HTOB TDeOJIOTHYECKOTO paspes3a NOpoOL.
B nacrosiiiee BpeMs, B CBSI3H. C pa3BUTHEM OYPOBBIX H reo(HM3HYECKHX pa-
6or ms 0GOCHOBaHHSI TPOSKTHPOBAHHA opolleHHsa u ob6BoxHeHHs IlpHkac-
nUHCKOA HHU3MEHHOCTH, BOMPOCHI TEKTOHHKH ceBepHoro Ilpukacmus, 6e3 co-
MHeHHs, MoJTyuaT HajJsiexallee pellleHHe.

FuapoxumMHyecKkasi 30HaJbHOCTb TJIYOOKHX BOX
JIOTLIHOUEHOBBIX OTJOXKeHH

Bompocsl Tekronuku Ilpukacnuiickofi CHHEKIH3B HMEIOT MPHHIMIHAJBHO.
BaXKHOe 3HAueHHe AN PacIHGPOBKH T'MAPOJAMHAMHKH H OOYCJOBJICHHOH elo
FHIPOXHMHH MOA3EMHBIX BOJ TJYGOKHX BONOHOCHBIX TOpDH30HTOB. B caMom
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HepaBHoMepHOe norpywxeHue ceBepHoro Ilpukacnus AOJKHO ObIO Bbi-
3BaTh TaKo® e HepaBHOMEDHOe MNOTPYyXKeHHe MNOIJIHOIEHOBHX BOMOHOCHBLIX
ODH30OHTOB W HMX YACTHYHHIH pa3pelB ¢ 0O6JAacCTAMH THTaHHA. YKa3aHHBLH
paspblB MO NMPOHCXOAMTb HAa TeX yyacTKax B GOPTOBBIX YaCTAX CHHEKJIH3bI,
rae no cOpOCOBBIM TPeWIMHAM ObJIH NpHBEAEHbl B NPHUTHIK BOJOYNOPHLIE
[JHHBH [JIHOUEHa M BOAOHACHILICHHHE TOJIIH nopox objacreiét mutanusa. Ha
OCTaJIbHBIX yYacTKax, rfie c6pocoBble HapylleHHsI OTCYTCTBOBAJH, NMHTaHMe B
ONYIIEHHBIX BOJOHOCHBIX FOPHU3OHTAX OCYIIECTBJSJIOCh 3a CYET MOATOKA MOA-
3eMHBIX BOA MO (PJekcypooGpasHRIM H3rH6aM 1OpOX, OTrpaHMYHBANOLIHM
[Mpukacouiickyio cuHHeKIH3y orT VYpano-Bomkckoro csoma. IlnuouneHoBbie
[JIHHBl, BRINOJHAIOLINE CHHEKNH3y, CO3AABaJH IR TAKOTO ABHMKEHHS H3-
BECTHHIl TMOANOP, HO He HCKJIIOYAJH €ro: MOJ3eMHbie BOAB YXOQHJIH CO CTO-
poHbl Ypajo-BonKcKoro cBoja BHH3 MOj MJHOLEHOBble ranHul Ilpukacnuii-
CKOji CHHEKJH3bl M ABHraliichb 37ecCb, KaK B CHQOHE, K COJNSAHOKYNOJbHRIM
CTPYKTypaM, NpeiCTaBJAIOIIHM CcBoeoOpasHble THAPOreOJIOTHYECKHE OKHa,
yepe3 KOTOpbie NPOHCXOAMJAA pasrpyska 3THX BOA. Pa3rpy3ka rayGokux Boix
MPOUCXOAMJIA B TE€UEHHE BCEro YeTBEPTHYHOro mepuoja. OHa TPOHCXOAMAA
KaK Ha MaTepHKe, TaKk H B NpHOpexHnx udactax Kacnuiickoro mops, rae
BO3MOXHOCTb DPACIHpOCTPAHEHHS COJSHOKYIOJbHBIX CTPYKTYp BeposiTHa. 3a
BpeMsa Tpadcrpeccuit Kacnusi pasrpyska HecKOJBKO 3aTHXJa Ha IUIOWAAAX
CHHEK/IH3bl, 3aJlUBaeMbIX MOpeM, HO 3a BpEMs perpeccHii OHa BHOBb Ha-
pacrana, JIpuxeHne OH3eMHBIX Boj € ceBepa B cTopoHy [IpHracnuiickoh
CHHEKJNHM3bl U UX pa3rpysKka gepe3 COJNSHOKYNOJbHble CTPYKTYPBI IPOHUCXOISAT
H B HacToflliee BDeMs, YTO ObLIO NOKa3aHO HAMH B Ipeablaymieii paGore o
¢hopMHpOBaHUH TOA3EMHBIX BOJ B BOCTO4YHOH HedTAHOHK mnpoBuHwMH (14).
HauGoabiass BeJHuHHA pa3rpy3KH YCTAHaBJMBAaeTCsl B HAacTosllee BpeMs
B 0ro-BocTouHoil yactu Ilpukacnufickoit CHHEKAH3H, YTO CBSI3aHO, MOBHIH-
MOMY, C MeHee IJYOOKMM 3ajieraHHeM 3JeCb COJMSHBIX KYNOJOB H HX OO0Jb-
el TEKTOHHUECKOH Pa3apOoO6JEeHHOCTbIO, YeM B 3aMafHON YacTH CHHEKJH3bI,
re M3BecTHbl JHIIb OTAEJbHble O4YarH MOsABJEHHsA IJNYGOKHX BOL Ha yuacT-
KaX ONHHOYHBIX NMPOPBAHHBIX COMAHBIX CTPYKTYp (03epa BackyHuak, dabron
H Apyrue).

[1yGokue BOABI, PA3rpyKalOUIHECST YePe3 COJSTHOKYNOJbHble CTPYKTYDhI,
pasJAHYHBl MO BeJHYHHE M THIY MHHEPAJH3aUMH, DTO OGYCJIOBJEHO pasJiny-
HOfi rJyGUHOH BOMOBLIBOASAIIUX TPEIIHH, CTENeHbld HX OTAaJEeHHOCTH OT
COJNSIHBIX [UTOKOB, XapaKTepoOM TIeOJOTHYECKOTO CTPOEHHsi KaK CaMoOro cojid-
HOTO IUTOKA, TAK M MEPEKpbIBAIOUIHX HJM OKpYKalomux nopox. Ilo exuHny-
HBIM ¢aKTaM, HMEIOIUHMCH B HalleM paclopsXKeHHH, MOryT OBITb YCTaHOB-
JeHbl [OKa CJAeAYIOUIHEe THIBLI PasrpyiKalollHXCs BOI:

1) npu ray6oKHX TpelIHHAX — XJIOPHIHO-HATPHEBO-KAJblHEBbIE, XJOPHI-
HO-HAaTpHEBO-MarHueBble H XJODHAHO-HATPHEBBIE;

2) npu TpewIHHAaX cpeaHell TYyOHHBI — XJIOPHAHO-HATPHEBO-MarHHeBble:
HI¥ XJIOPUAHO-HATPHEBbBIE;

3) npu MeJKHX TPellMHaX — CyJb(aTHO-KAJbIHEBHIE.

[MepBbie Ape rpymnnbl PasrpyKaloUHXCs FIIYGOKHX BOJA CBA3aHBl C TEKTO-
HUYECKHMH TPElIHHAMH, OXOAAMMMH R0 COJSAHBIX WITOKOB HJH pacmnojio-
MKEHHBIX OKOJIO HHX. DTO Boibl, 6JIH3KHE 1O CBOEMY COCTaBy K BOXAM HedTs-
HBIX MecTopoxaenuii. Tperbs rpynma Boj o0pasyercd 3a cUeT BhIIENAYH-
BaHHS HHQUIBTPALMOHHBIMH BONAMH aTMOCHEPHOrO NMPOHCXOXAEHHS THIICO-
HOCHBIX OTJIOMEHHH.

SIBeHHsT THAPOXHMHUECKON 30HAJNBHOCTH TJ1yGOKHX BOA AOMJIHOLEHOBBIM
OTAOKEHHH YCTaHABJHBAIOTCA KaK MO OTACNbHBIM IJacTaM Mo Mepe YBEIH-
yeHUss rAyOHHBI MX 3aJleraHdsi, TaK H MO KOMILIEKCaM TMOPOL. YkazaHHBIN
npoirecc HauGoJiee OTUETIMBO BHISIBNSIETCS TIPH CPaBHEHMH MONSEMHHX BOL
Mena, IOpH ¥ NiepMOTpHACA B dMGeHcKOM pafioHe: B BEPXHEMEJIOBHI¥ oTJ10-
JKEHHAX BOjbl MMEIOT MHHepaiusaumo ot 5 mo 98 r/a, B HUKHEMEJOBBIX
OTNIOWEHUSIX OHa Bo3pacraer o 115—137 r/a, B lope — no 209—241 r/n,
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g nepMoTpHace — 10 262 r/n. OXHOBpeMeHHO NPOHCXOAHT H3MEHEeHHEe XUMHYe-
ckoro Npodus BOABL B CTOPOHY OOOralleHHs ee XJOpHIAMH,

I"mxpoxumnqecxaa 30HAJAbHOCTb TPYHTOBBIX BOJ
NOCTNIHOLEHOBBIX OTJOXKEHHI

[pyHTOBblE BOABl MOCTILIHOLEHOBBIX OTJNOMEHHH H3yYeHbl JOCTaTOYHO
fofipOOHO M OMMCAHBl B HAlUell JHUTEPaType KAK IPYHTOBLIE BOJLI CEBEPHOTO
[Ipukacnusi. 3aneras HerJyGOKO OT MOBEPXHOCTH 3€MJH, STH BOAH MOJBep-
jKeHbl 3aCOVIEHHIO TIpY JABHXKEHHMH ¢ ceBepa Ha IOr MOJ BJHAHHEM 3aCyIUJH-
poro knumara ioro-poctoka CCCP. Kpome Toro, Ha HX XMMHYECKHii COCTaB
OoKa3hlBaeT BJHSHHE DA JOMOJHHUTENBHBIX INPHYHH: MOATOK TNIYGOKHX BOJ
yepe3 COJIAHBIE CTPYKTYDHI, PasiHBH DeK, MUKPOpelabed; HMIYJbBepu3alHst
coJiell CO CTOPOHBI MOpS, 30JIOBbIH MNEepeHOC, KANWISPHOE MOAHSATHE cogei
w np. B CBAI3H ¢ yKasawHbBIMM NPHYHHAMH XMMHUYECKHH COCTaB T'DYHTOBBIX
BOL M HMX pacmpeneseHHe Ha Tepputopuu lIpukacnuiickofi CHHEKIH3bI MMEIOT
pecbMa MecTphiii xapakrep. HecMoTpss Ha yKasaHHYIO NeCTPOTY, MOXHO
BBIIEJIHTh CpeIH FPYHTOBHIX BOJ HECKOJNbKO I'eHeTHUeCKHX THIOB, OIpefensi-
jomux OOLLYI0 HANpPaBIAEHHOCTb THAPOXMMHUYECKHX MpPOLECCOB HA IIOHHIKEH-
HBIX TEPPHTOPHAX, HAXONAUIHXCA B YCJIOBHSX apHIHOro KinHMmata (¢ur. 5).

1. T'ugpokapGOHATHO-IIETOYHO3EMENbHEe BOAB, OOBIYHO C XJOPHAAMH H
cyvapparaMH, pacnpocTpaHeHbl B GOPTOBbIX YacTAX cHHeKausHl, [Ipenenbhas
MuHepasu3anus Box 1—1,5 r/a; 3To Boabl MpecHble WIH C1aGo0 MHHEpaJIH30-
BaHHbIE,

2. CyapaTHO-XIOPHIHO-HATPHEBEIE BOABI CeBepHOH MOJOBHHHI CHHEKJIH-
3pl ¢ PEAKHMH NATHAMH CPeIH HHUX XJOPUIHO-HATPHEBHIX U XJOPHUAHO-THJ-
pokapGoHaTHO-HATpHeBbIX (mienouHbix) BoA. IlpenenbHas MHHepanM3auus
ux 10—12 r/n.

3. XnopunHo-cyabhaTHO-MarHHeBble BOABL B IOXHBIX YacTAX CHHEKJH3HL,
[MpenenbHass MUHepanusamus Boj 175 r/i.

IMepBasi rpymna — npecHble WJIH c1aGo MHHEPAJH30OBaHHBI® BOJbI — AIB-
JifieTcsl OGBIYHOH JJiffi OTMHITHIX KOMILJIEKCOB IIOPOX Ha cylle,

Bropasi rpynna — cyan(paTHO-XJIOPUAHO-HATPHEBLle BOXH — HAXOAUTCA B
30He B3aHMOJEHiCTBUA CyJNbgaTHBIX (MM THIPOKapOOHATHBEIX) BOL CYLIH C
3aCOMIEHHBIMH TJIHHAMH CeBepHOH IONIOBHHBI XBAaJILIHCKOIO MOpPs, COlepiKa-
LMMH B CBOEM COCTaBe MHOTJIOUleHHBIH KaTtHOH Hatpusa. PopMmupyotes 3tu
BOABI 3a cweT aacopOuUMOHHBIX npolleccoB. I1pu Haanuuu rHAPOKApOGOHATHBIX
Bol o6pasyloTcs Liejounbie Boabl. OmHAKO MOCHeNHHe PEAKO COXPaHSAIOTCS
cpeau nopof cywH, GoraTHix cynbharamMu Kajabuis. 3a cuer B3auMmopefct-
BHSL C 5THMH MOPOAaMH 06pa3yercst B KOHEYHOM HTOre CyJb(aTHO-HATpHeBas
BOZA.

YkasaHHbie mpouecch (OPMHPOBAHHsS MLIGJNOYHBIX H CyAb(daTHO-HaTpHe-
BBIX BO/J B NOPsAAKE CXEMBI MOTYT OpiTh NpelcTaBNeHBl CAeAYIOUHM 06pa3oM:

Ca (HCO,), 4 2Na* =5 2NaHCO; + Ca*

(BOxa) (mopona) (Bona) (nopona)

2NaHCO; + CaSO, = Na,SO, + Ca(HCOj),.

B cayuyae cyabdatHeix BOj OoOMeHHass afcopOuMs C HATPHEBBIMM IJIHHA-
MY TPHBOOUT HEMOCPEACTBEHHO K O6pa3oBaHHIO cYJIb(aTHO-HATPHEBbIX BOX.
Cxema sTOro mpomecca TakoBa:

CaSO, + 2Na’ < N2,S0, + Ca"".

(Boma)  (ramHa) (Boga) (mopona)

TouHo Tak e NMpU HAJHYHM 3ACOJEHHBIX TNMOPON MOPS, COXPaHHMBIIHX B
CBOEM COJIEBOM COCTaBe XJIOPUAbI MarHus M cyjabdaThl KaJbliHs, LISAOUHbE
BOIL! NepexofiAT B CyJbdaTHO-HATPHEBbie H XJOPHAHO-HATPHEBBIE.

3* 25












p BHAE JIUH3, a HHXe HX HAaXONATCHA cojeHble Boabl. HMckiouenne npencras-
JIAIOT IIEJIOUHbIE BOAK YPAHHCKHMX TECKOB, PACHPOCTPAHSIONIMECS HAa 3HAYH-
TeJlbHYIO TayGHRYy.

PaccMOTPHM BO3MOXHBIE NyTH ()OPMHPOBAHHS YKA3aHHHIX BOM, OCJOX-
HSAOUIHX OOUIMA THADOXHMHYECKHH (OH CHHEKJH3HI.

®OpMHPOBAHHE PACCOJIOB XJIOPHIAHO-HATPHEBOTO HJIH XJOPHAHO-HATPHEBO-
MarHHeBOro THIIA MHHEpaJIH3aLHH MOXeT OBbITb CBA3aHO ¢ ABYMS OCHOBHBIMH
npouieccaMi: 1) BHINapHBaHHeM MOPCKOH BOAbI H 2) NMOATOKOM depes COJA-
Hble CTPYKTYPBl COJIEHbIX BOX M3 TMIYGHHBI H HX NOCHefyiolled KOHLEHTpa-
nueil 10 COCTOSIHHSL paccoJioB.

Mopckas Bofa Kacnust conepxHT B ce6e, KaK YKashiBanoCh BhILIE, COJH
NaCl, MgCls, MgSO,, CaSO,; npu BHIapHBaHMH MOPCKOH BONH MpoILecc
ee H3MEHEHHS HIET B CTOPOHY OoOeflHeHHsi cyandparaMH M oforalleHHs XJO-
pufaMu MarHusi. B pesynbrate o6pasyloTcss XJOp-Marnuesble (Mo Hamed
TEPMHHOJIOTHH XJIOPHIHO-HATPHEBO-MAaTHHEBLIE) PaccOJbl, AETAaJbHO HSyYeH-
noie B cBoe Bpemsa H. C. Kypnakosnim (6) u B. I1. KporoBuM (7).

OGpasoBaHHe XJIODHIOB MarHusi MOXeT NDOHCXOAMTb ¥ HHbIMH NYTSIMH:

1) B pesyibraTe o6MeHHOH aACOPGUHH MeXAY PACTBOPEHHBLIMH COJMSMH
{ TOTJIOIEHHBIM B TJIHHHCTHIX OCAaJKaX KATHOHOM MarHHs, IO CXeMe, YKa-
sannoit C. A. IlykapeBbim:

2NaCl + Mg** =5 MgCl, + 2Na-.
(Boma) (mopoga) (Boma) (mopoxa)

B cayuyae HanuyMs B NOTJIOLIEHHOM OCHOBAHMH KAaTHOHA KaJblHsS, TOT
e MNpOLECC AOJIKeH MPHBECTH K (POPMHPOBAHMIO XJIOD-KaJbUHEBHIX (XJo0-
pUIHO-HATPHEBO-KaJIbIIHEBLIX) BOL,.

2) B pesynbraTe B3aMMOAeHCTBHA BOCXOASILIEH Ha y4YacTKax COJSHO-
KYNOJbHBIX CTPYKTYP XJIOP-KaJblLHeBOH BOALI C CyJbpaTaMH MarHHsi Mop-
CKOil BOIBI MPOLLECC HAET IO CXeMe:

CaCl, + MgSO, = MgCl, + CaSO,.

B sTOM ciyyae HeusGexHO 3acyinbauHBaHHE IOPOA, UTO SABJSETCHA
8oo0llle XapaKTePHHIM AJIs 3HAUHTEJNbHOH YacTH IOr0-BOCTOYHON TEPPHTOPHH
ceBepHoro [Ipmkacnus.

dopMHpOBaHHE COJNEHBIX BOA B pasjiHBAX DeK NMPOHCXOAHT IMOJI BIMSHHEM
HcnapeHusa. PacrnpoctpaHeHue COJNIEHBIX BOJ 3TONO THMA NPHYPOYEHO K LIEHT-
pajbHONl YacTH CHHEKJM3Hl, I'le PasBHTH 3aMKHYThie KOT/IOBHHH (Baiirytus-
ckasi, Kampim-Camapckaa H [IpyrHe), OTIIHYPOBaHHBIE OT XBaJIbIHCKOTO
Mopss. B HacTosinee BpeMs 3TH KOTJOBHHB NPEACTABJAIOT €CTeCTBeHHHIE
OTCTOHHHMKM coJiel, BHIHOCHMBEIX C CyHIH 3a BpeMs pa3nuBoB pek. Ilpemenn-
HBIM 3TanoM MeTaMop(u3alnuH TPYHTOBLIX BOL B YKa3aHHBIX OTCTOHHHKaX
ABJIAIOTCA  CYJdb(aTHO-HaTpHeBble HJIH  CYJbGATHO-XJOPHAHO-HATPHEBLIE
BOAH. XJIOPHIHO-HATPHEBO-KaJblMeBble BOOH TOABJSAIOTCA 346Ch NMPH HaJH-
YUK TJIMHHCTHIX OCAIKOB, CONSPIKALINX MOTJOWEHHBIH KaJblui. ’

DopMHpPOBaHHe LIEJOYHBIX BOX B MaccHBax NeckoB (PbiH-mecKu) Mhi
CBSI3bIBaEM C NpOLIECCAMH KOHIEeHCAllHH IapoB BOIH H3 BO3JyXa H C IOcJe-
Ryomelt MeraMopdHu3alyell KaneJbHO-XKHAKHX BOA; BO3MOXHHI 3JleCh TaKxKe
npoueccH paccoNeHHs COJIOHIIOB.
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LIeHcs NIPH OKHCJAEHHH CYJb(HIOB, @ TakKe XJOpa MOPCKO#l BOABI, Ha H3Me-
HeHHe XHMHYECKOTO COCTAaBa IOBEPXHOCTHOTO CJIOA 30JOTHIX YacTHI,
H. . ABepkues (1) 3a 23 roaa no Ppeiize (27) nocraBHJa BONPOC O BO3-
MOMHOM BJHSHHH OpPraHHYECKHX BelleCTB Ha pacTBOPeHHe 30JI0Ta.
H. K. Boicouknit (3) oanospemenno ¢ I'ysepom (28) n loHoM M He3aBu-
CHMO OT HHX SIBHJICSI OCHOBaTeJleM MeXaHHYeCKOil H rajoHIHOH THIOTe3 MHT.
palMH 30JI0Ta B 30HE OKHCJEHHS DYAHBIX XKHJ.

Hu onmu u3 KpynmHBIX 3apyGeXXHBIX IeoJIOTOB A0 HAaIMX AHed BKJIOUH.
TEJIbHO He OTMETHJ HeoObluailHO#i MOXBHIKHOCTH 30JI0Ta B MPHPO&E H B HacT-
HOCTH B 30He OKHCJIEHMS PYHOHBIX XKHJ, KaK 3TO clejiaji OCHOBAaTeJNH reoXH-
Mun akagemukd B. U. Bepunaackuii u A. E. ®epcman. B. M. Bepnaackuii
MOAYEPKHBaeT IIOBCEMECTHOE pa3BHTHE BTOPHYHOH KOHIEHTpPAUMH 30JI0Ta
B BEPXHHX TrOpH3OHTax pyHOHbIX Xua. Kjaccuueckas paGora akajeMHKa
C. C. CmupHoBa 0 30He OKHCJIEHHS CYJb(HAHEIX MEeCTOPOXKAEHHH B CKAaTOM
M SICHOM BHJe MOXBOLHT MTOrM MalIHM 3HAHMAM O MHUIPAlHUH 30VI0TA N0 HX
cocrostHuio 10—20 sier Hasan. Mccnenosauns M. H. Ilnakcuna n K. T'. Ha-
caysoBa (15), K. H. Macnenuukoro (14) u A. A. UBanosa (7) no 30.10T0-
HOCHOCTH NTHPHTOB TJIyGOKO BCKPHIBAIOT NPHPOLY 30JI0Ta B NEPBHUHBIX CYJb-
¢uaubix pyasax. Paborei . B. Uyxposa (23) u K. U. I'uus6ypra (4) co-
Jep¥aT  OeTaldbHbIH  MHHEPAJOrO-reOXHMHYECKH#  aHaJHM3  CYIUEeCTBYO-
LIMX Hay4yHBIX THIOTe3 MHTrPAlyHH 30JI0Ta B TOJNLIAX ApEBHeil KOPbl Bbi-
BeTpHBaHHS.

HccnenoBaHusMH aBTOpa Ha MHOTHX JKHJIBHBLIX MECTOPOXKAEHHAX Ypana
YCTaHOBJIEHA Hepe3KO BhIpaKeHasy 30HA BTOPHYHONO 30JIOTOTO 0GOTalleHHs,
pacTsHyTas mo HafeHHIO Ha ONMH-IBa 3Ta’Ka FOPHbIX pabor. B Hacrosiued
CTaThe NPHBelEHH OCHOBHbIE Hay4yHBIe BHIBOZBI HCCHEJNOBaHMI, NpOBEIEH-
HHX B ['OpHO-reosiorHyeckoM HHCTHTYTe ¥panabckoro ¢unamama AH CCCP.

ABTOp npHHOCMT rayGokylo GiaronapHocTh akajemMuky A. H. 3asapun-
KOMY 33 KOHCYJbTAallHIO IO TNpPOBERAEHHBIM HCCJIEIOBAaHHSIM M HHPEKTOpPY
I'opHO-reoNorHIeCKOro HHCTHTYTa ¥Ypaanckoro ¢uananza AH CCCP
A. A, HBanoBy 3a copefiCTBHe B BLINOJIHEHHH J1aGOPaTOPHHIX paGor.

HAna o6bscHEHHST MHrpagMH 3040Ta B 30He OKHCJEHHS HeOoGXOHHMO
npexje BCero OCTAHOBHTBCH Ha IBYX ©COGEHHOCTAX CaMOPOIHOTO 30JI0Ta: Ha
KPYMHOCTH 30JIOTHHOK B DYZaX H Ha THMNEpPreHHbIX H3MeHEHHsIX CaMOPOAHOTO
30JI0Ta B 30HE OKHCJIEHHS.

MOP®O0JIOTHSI 30JIOTUHOK H HUX KPYNMHOCTb B PYHNHBIX
MECTOPOXIEHHAX

Heo6biyaitHo pasHooGpasHBIM (popMaM BHileNeHHs CaMOPOAHOTO 30JI0Ta
B HacTosllllee BPeMsS COBepllIeHHO NMPAaBHJALHO NpHAaeTcs riayGokoe reHeTHUe-
ckoe 3HaueHue. DopMa 30JOTHHOK H OCOGEHHOCTH HX BHYTDeHHEro CTpPOeHHs
YKa3blBalOT HA YCJOBHS OTJIOXKEHHs 30J0Ta B NPHPOAe M HA NOCJERYIOLIHe
H3MeHeHHs1 TeoJIOTHYeCKo#l oOcraHoBkH. BnepBhie 3Ta Mbicib Gblla ueTko
BbickazaHa B 1900 r. pycckum reosorom Il. K. SIBopckuM mnpu omnHCaHHH
UM 3oji0ta p. 3en (24). HioHn (26) B cneunasbHON IyaBe cBoeff MOHOrpa-
¢un naer onucaHue 35 MopdoNOTHYECKHX PAa3HOBHIHOCTEell CaMOpOLHOTO
30J10TAa H3 PYAHBIX MecTOpoXAeHHH. OnHako Takas apobGHas mopdoJgoruge-
cKasi KJaccH$pHKauHs 30JIOTHHOK HHUEM He onpaBiaHa. MHorue H3 3THX
Pa3HOBHAHOCTE TNOBTOPAIOT ofgHa Apyrylo. OrpomMHast cnocOGHOCTb CaMO-
POIHOrO 30Ji0Ta K 06pasoBaHMIO AeHAPHTOB 6bijia orMmeueHa eme B, H. Bep-
HagckuM (2). BerBu 30JIOTBIX AEHAPHTOB HCIBITHIBAIOT H3TH6 OT COGCTBEH-
HOH TSIKECTH, a CpacTaHHe 3THX BeTBeH NPHBOLHT K OGpa30BAHHIO MOXOBMI-
HOTO, NPOBOJOYHOIO, INIACTHHYATOTO 30J10Ta CaMEIX pasHOOGpasHbix ¢opM.
H. B. ITerpoBckass Ha ocHOBe H3y4yewHs OoOJBIIOTO MaTepHasia I0Ka3aja
HEMHOTHe, HO XapaKTepHble AJNA DPYIHBIX MeCTOPOXKAEHHH ¢OpPMBI 30JI0-
THHOK.
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EaBa JH B NPHPOAe HaHAeTcs Apyrofi MuHepas, o0/aialollHH TakuUM Ke
orpOMHLIM HHTEPBAJIOM MO KPYMHOCTH CBOHX 3€peH, KaK CaMODOJHOe 30JI0TO.
OHo BCTpedaeTcss B DYAaxX, HayHHasi OT CYOMHMKDOCKONMHMYECKHX WYaCTHIL
¥ KOHYash KDYMHBIMH CaMODOJKaMH B JECATKH KHJIOTPaMMOB BECOM.

QueHb YHOOHO BCe CaMOPOAHOE 30JI0TO TI0 KPYMHOCTH YacTHI HeJHTb
§a TpH IVIABHBIX TPYMIBL: 1) MakpoCKONHYecKoe ¢ HHXKHHM mpepenom 0,1 mm
wia 100 MHKpOH, 2) Mukpockonnyeckoe — ot 100 po 0,1 mukpona u 3) cyo6-
MHKPOCKONIHYECKOe ¢ KpymHocThio oT 0,1 MHKpOHa 1m0 arToMHoro papmuyca
sosiora, paBHoro 0,000145 muxpona, mo O. E. 3marunueny (5).

Heo6x0auM0 0C060 OCTAHOBHTbCS Ha HEPABHOMEPHOH H3YYEHHOCTH CaMo-
POXHOTO 307I0Ta B 3aBHCHMOCTH OT €r0 KPYNHOCTH. Bce Haili 3HaHH# O 30-
joTe, KaK O MHHepaJje, OTHOCATCH K MaKPOCKONHYECKOMY H OTYACTH K MHK-
pockomnuyeckoMy  30J0Ty.  CyGMHKDOCKONHYECKOe —CaMOPOLHOE  30JI0TO,
NIMPOKO PACIPOCTPAaHEHHOE M MO CBOed NpHpoie HauGojee DPacTBOPHMOE,
61arofiaps CBOeH OrpOMHON aKTHBHOH yZAeJbHOH NOBEpXHOCTH, HCCJIEAOBaHO
elne oueHp cjabo. K3 HeMHOrHX HCCIENOBaHHH 10 CyOMHKPOCKOIIHYECKOMY
30J10TY MHe H3BecTHa TosibKo pabora C. A. IlnereneBa (17). B To e BpeMms
MMEHHO CYOMHKPOCKONHYECKOe H MHKPOCKOIHYECKOe 30JI0TO B NEepBYIO oOdYe-
pelb TMOABEPTraeTcsi NepeMeIleHHs M B PYAHEIX TeJaX NMPH HX OKHCJIEHHH.

Nakpo —mmrea— Mukpockonuvechoe 30/10M0 —ma—— Cybmukpockonuyechoe ——m
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Kpynnoemd vacmuy camopodvozo sonoma 8 mukponaz

®ur. 1. CxeMa pacnpepesieHHsi CaMOPOAHOTO 3040Ta MO KJAaccaM NHCNIEPCHOCTH B pyaax
Ypana.

{—- xaapueno—cyndmnnue KHAW, 2 — KONTENaRHHe MecTopomaennd. Peskoe pasangne RUCNEPCHOCTH 30J0Ta
N0 reHeTHYeCKHM THNaM uecropomne}mﬁ

Ha ¢ur. 1, cocraBnennofi no wuccaegosasusivn E. A, Casapu (18)

u K. H. Macaennnkoro (11), nokasaHo pacrpejieleHHe YacTHI, CAMOPOXHOTO
30J10Ta IO KJaccaM AMCHEPCHOCTH H3 KBapUEeBO-CYJbHIHbIX kKA (1) u ns
MEJHOKOMYEJaHHOTO MeCTOpOXIeHus (2). Pasnuuse B KpYMHOCTH 30JIOTHHOK
B 3THX ABYX He OUMHAKOBHIX MO T'€HEeTHYECKHUM THIIAM MeCTOPOXKAEHHSX BH-
CTynaer coBeplieHHO sicHo. KmapueBo-cysnbpHuaHbe KU BOOOLLE OTJHYAIOT-
ca Gojiee KPYNHBIM CaMOPOJHBIM 30JI0TOM, MOLABJSAIOMIAs YacTb KOTOPOro
OTHOCHTCA K Kjaccy cycneHsuii. ITo uccnenoBannsm A. A. HsanoBa (7),
CaMOpONIHOE 30JI0TO B KBapLeBO-CYJb(HAHBIX XKHJIax BCTpeyaercss B JABYX
reHepalysax: a) TOHKONHUCIEPCHOE 30JI0OTO, HaXoAslleecs BHYTPH CYJbGHIOB
H 3axBaueHHOe HMM NPH HX KpHCTaJuH3auud, H 6) KpynHoxHcnepcHoe
30JI0TO B BHIOe 30JIOTHH pa3jHYHOH BEJHUYHHBI, BbIIEJNHBIICECH CaMOCTOS-
TeJbHO B GoJiee Mo3fHHE MOMeHTH MuHepaausauHn. Ilocnennss reHepauus
BCTpeuaercst, HAaNpHMep, B NyCTOTaXx B IJOTHOM MOJOWHO-GesloM KBapue,
3aMOJIHAA MX MOJHOCTBIO HJIM YACTHYHO, WM LeMeHTHPYsS! KPHCTAJJIHKH Top-
HOro xpycrajs, o0pasylollHecs Ha CTeHKax 3THX nycror. CospeMeHHas TeX-
HHKA MHKPOCKOIIHYECKOTO HCCIENOBaHHs MO3BOJMJA OKOHYATEJIBHO YCTaHO-
BHTb, YTO 30JIOTOHOCHOCTb CYJb(HIOB KBapUEBHX XKHJI H KOJUeAAHHBIX
MeCTOpPOXKIEHHH CBsidaHa ¢ MeJbuyailluuMH (OT 1‘—2 H MeHee 10 20 MHKPOH)
3






CcoCTaBJeHHOM IO NAHHBIM CreUHMaNbHbX HCCNeloBaHHE 0GOraTHMOCTH pYA,
proJiHE  YIOBJETBOPHTENIBHO OOBACHAIOT OObIYHOE IOBbILIEHHe CpeAHei
npoGbl 30JI0TA B 30HE OKMCJGHHS PYAHBIX KU,
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®ur. 2. Peakoe YyBejnueHHe AOAM BHCOKOMPOGHOH 060-
A0YKH ToJmimHOH 1, 5 W 10 MHKPOH NpH yMeHbLIEHHH
AHaMeTpa SOJOTHHOK

NEPEHOC PYAHHUYHBIMH BOIAMH TOHKOAMCIMEPCHOTIO 30JIOTA

IlpH ocMOTpe MIAXT HeCKOJbKHX 30JIOTOPYAHHIX MECTOPOXKIEHHHl MHOM
6110 O6pallleHO BHHMAaHHe Ha 3HaUHTeJbHble BBIAEJICHHS JKEJIE3HCTHIX OCaf-
KOB H3 DYIOHHYHBIX BOJ B CTapbix 3afosix. DTh coBpeMeHHbleé MHHepalJbHbie
HOBOOGDAa30BaHHsl OOLIYHO HMEIT GOPMY HATeKoOB 10 1—2 ¢M ToMUuHHOM,
a HHorZa o6Gpa3yloT HACTOsIIHE CTAJIAKTHUThI 10 5—8 CM JHaMeTpoM y OcHO-
raHust H 10 20—30.cM mnHOA. COCTOAT OHH U3 KejeoOpas3Hoil HaCHIIEHHON
BOROH Macchl OGLIYHO KpacHOGYpPOro H MHOTO pexe O6ejioro WiH 6JeaHo-
3eseHoro 1UBeToB. [locse BHICEIXaHHA 3TH OCafKH OOpALIAIOTCA B PHIXJHIE
KOPKH, JIETKO pacTHPalollHecss B TOHUAHIIHI MOPOILOK,

B onnodt mu3 maxr HaGmofajHCh KpacHOGYDHbE HAaTeKH, INOKPBIThie
cBepXy GoJjiee IJIOTHOH TOHKOH KOopkoil Gesoro upera. CiexoBaTesibHO, Mep-
BbIMH H3 PYIHHYHBIX BOX BBIAEJAIOTCS THIPOOKHCJBI XKeJieda, a 3ateM (Kak
3TO YCTAHOBJIEHO CNEKTPaJbHEIMH aHaJIH3aMH) — COeMHEHHS MarHus, aJio-
MHHHS, KPeMHHS H KaJjbuusa. CnekTpajpHHII aHaAu3 npob6 OCagKOB M3
10 pasHbix 3a60eB NOKa3aJ, YTO B COCTaBe OCAAKOB PYXHHYHBIX BOJ, CYLIECT-
BEHHOE H MOCTOSIHHOe yyacTHe MPHHHMaloT sjeMeHTh Fe, Ca, Si, Mg, Al u B
noaunHeHHOM kouinuectBe Mn, K 3ToMy cocTaBy B pasHbix miaxrax n06as-
JSAIOTCA B He3HauHTesabHbIX KoaHuectBax Cu, Zn, As, Pb, Be, Ag, Ba, Co,
Bi, Sr, Sb, Na, Ni (¢ur. 3). lecrs npo6 ocamkos GbuIH COOpPaHH B GOMIb-
IIHX 00beMax, MO3BOJHBIIHX NMOABEPTHYTb CyXHe OCTATKH TUIATEJLHOMY MPO-
GupHoMy aHajH3y. Bce wecTs npo6 oKasajiHChb CO CPeHHM COAepIKaHHEM
3osora 0,3 r Ha ToHHY cyxoro Beca. TakHM o0GpasoM, NPOGHPHBIN aHaJaH3
N0Ka3aJl MHrpaluio TOHKOAMCIIEPCHOTO 30JI0Ta PpPYAHHYHBIMH BOJAMH M3
BepXHHX TOPH3OHTOB 30HBI OKHCJIEHHSI BHH3 MO MafeHHIO XU

B nesnax ucciaenoBaHusi AMCNIEPCHOCTH MHHEPAJBHBIX YaCTHI[ CYyXHX OCaj-
KOB DYIHHYHBIX BOH oOAHa M3 mnpo6 mno Moeli npocbbe Ohila H3yueHa
3. T. Illenno#i (TopHO-reonorMyecKHii HHCTHTYT YpaJbckoro GHIHAMA
AH CCCP). Hccnenosanuem no meromy H. A. ®uryposckoro (22) yecra-
HOBJIEHO, YTO B COCTaBe CYXHX OCAAKOB PYARHHUYHBIX BOJ COAEpIKAaTCs YacTH-
Ubl paaMepoM or | f0 7 MHKpDOH ¢ mpeo0jiafiaHHEM YacTHI B 2—3 MHKPOHa.
Mocne nentusauun 0,019 -HbIM pacTBOpOM aMMHMAaKa [HCNEPCHOCTb YaCTHI
noBrIcuack A0 1 MukpoHa. COOTBETCTBEHHO YBEJHYWJIOCH BPEMA TIOJHOTO
ocenanusi or 80 mo 360 muH. TakuM o6pa3om, o CBOHM pasMepaMm MMHe-
PaJbHBIe YaCTHHBE OCAAKOB PYAHHYHBIX BOA OTHOCATCH K CYCHEH3HSM.
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Jnst BblgeseHHs YaCcTHYEK CAMOPOXHOTO 30J10TA H ONpeliesieHHs] MX pas-
mepos A. A. CwmupzoBoit (opHo-reosornyeckuit HHCTHTYT ¥pajbCKore
dunuana AH CCCP) 6bln mocTaBjieH ONBIT pacTBOpPeHHUsl | Kr CyXHX JKejne-
3HCTHIX OCaJKOB PYAHHYHBIX BOI H3 TeX e LIaxT B cJaaboil CONAHON
kucyore. HepacTBopuMbIil 0CTaTOK OblJI NIOABEPrHYT pasfesieHHIO B TAXKeJIok
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®ur, 3. MHKPOS/EMECHTb B OCAAKAX M3 PYHHHIHBIX
BOJl 30J0TOPYAHBIX MecTOpoMAeHHH Y pana, £

1 - caepnt, 2 — ovend caabue awnun, 3 —jcaabule, 4 — phime
CAaGHX  AMHHA, § — CTelHHE JMIMHH, 6 — Hbilie CpeXHMX,
7 — tHAbHBIE AMHHH

=0 I
-

[ Ry .

WKHAKOCTH C LeHTpHbyrupoBaHueM. B Taxeno#l ¢pakuun GbliH 0GHAPYXKeHb
son0THHKH 0T 20 go 100 MHKpPOH B momepeYHHKe H ONHA 30JIOTHHKA paaMe-
pom 200 X 100 mukpoH. [Ipeo6nanaoT HenpaBHJ/bHbIE (OPMbI 30JOTHHOK, HO
CPeAH HHX BCTPeYaloTCA M KpHCTaJuIHYeckHe. [Tol MHKPOCKONOM SICHO BHIHH
KOMOHHauHH Ky6a H OKTasJpa C XapaKTepHOH JJIsi KPHCTAJJIHIECKOro
30JI0Ta pedbedHOR IUTPHXOBKOH Ha rpaHsax kKy6a (¢ur 4). ITo msery soJo-
THHKH He OTHOCATCSl K BBICOKONPOOHBIM H, BO3MOXKHO, NMPUHAJJIEXKAT K Tep-
BHYHOMY 30JI0TY, HaXOAHBIIEMYCSl B ILIOCKOCTH TPELIUMHKH B DYAe H 3aXBa-
Y€HHOMY BHH3 [O TpelllHHKe PYAHHYHBIMH MYTHBIMH BOJaMH.

HaKkoHel, H3 XKeJIe3HCTBIX OCaAKOB [0 H NOCJTE HX PACTBOPEHHs B COJis-
no#l kuciaore I'. I'. ®enoposoii (['OpHO-reoMOTHUECKHHT HHCTUTYT ¥ pPaNLCKOro
tunnana AH CCCP) Gblid NpUroTOBJNEHbl NpenapaTthl AJs H3YUEHHS HX
HOA 3NeKTPOHHbBIM MHKpockonoM. Ha ¢ur. 5—10 nokasanmt ¢ororpacdun
HanGoJslee THMHYHLIX YacTHl ¢ yBejandyeHdHeM 21 Ttoic. pa3. ®ur. 5, 6 u 7 npea-
crasjsaior ¢ororpadun 0CanKoB B HX NMPHPOAHOM BHIE.

PagoM ¢ yeTKMMH KOHTypaMH COBepleHHO HeNpo3pauyHBIX H3OMeTpHuYe-
CKHX KPHCTAJJHYECKMX YaCTHIL BHAHBI MeJIKHe YAJHHEHHHe IJIACTHHKH
K GoJiee KPyMHble arperaThl NOJYNPO3PayHbIX H HENpO3payHbIX IJacTHHYA-
THIX KDHCTAJJIOB, NMOBHAMMOMY, CHJHMKaTOB. M3oMeTpHueckHe HempospayHble
qyactuubl guamerpom 0,3—0,6 MHKpOHA HMEIOT XOPOLUO BHIPAXKEHHBIE MpSMble
yribl U NPHHALJIEXKAT K KyOGHUYecKoi#l cHCTeMe, ABJASSACh YAaCTHIAMH He pasio-
HEHHOrO MHPHTA HJIH CaMOPOMHOrO 30JI0TA.
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nMpUT K camMopofHoe 3010To. Ha dwmr. 8 n 9 BMAHbI Hambonee KpyrnHble

yacTuubl gnametpom 1,0—15 MMKpPOHA, MOBMAMMOMY, KyOUYECKOW CUCTEMBI,
npuHagnexaline nuputy wam camo-
pofHoMy 30n0Ty. Ha dwmr. 10, Hapagy
C Kybuyeckumn 3epHamum u arpera-
TaMMu ”U3  HUX [Aguametpom  0,2—
0,3 MWKpOHa, XOpOLIO BWAHbLI CKOf-
NeHns CepuyecKMX YacTul, Juamer-
pom 0,8 MWUKpPOHa, KOTOpble He MO-
rytT npuHagnexatb MUPUTY W, BO3-
MOXHO, SAIBMIAKOTCA CAMOPOLHbLIM 30/10-
TOM. OKpyrnble 30/M0TUHKA B CY/lb-
(hmaax, OCOGEHHO B  apceHonupute,
BCTPeYaloTCA HepeLko. TyT XXe BuUAHa
N XapakTepHasa Ana 3010Ta WCKPUB-
NeHHas nNpoBOMOYHas Gopma C no-
nepeyHbIM ceyeHmem okono 0,1 mu-
KpOHa.

TakuMm  006pa3oM,  MOXHO  cyu-
our. 7. To e, wro m dmr. 5 n 6 Arpe TaTb YCTaHOB/IEHHbIM, YTO HUCXOLA-
rar I'II'IaCTVIHOK’ rekcaroHasibHoro 06/13Ka Lne Mo KMAaM - MyTHbIE DYAHNHHBIE
(KaONIMHAT), YCeAHHbIV No nepudepun mesb- BOAbI CMOCOGHbI NepeHocnTbL  30/10TO
YaiwyMy  MUHepanbHbIMM  HOBOOGpasosa- HE TOJ/IbKO B pPacTBOPEHHOM  BUAE,
B BepxHem npaBo;MH)'/er'l.y arperat Hernpo HO  TAKoKe (M [ 71aBHbIM O6pa30M)

3payvHbIX C(:bepVI'-IECKVIX yacTtmnyek gOﬂeBgIAe |V|e;ol?l/?e-rblxqaCCT}:/|CLTbe|H3M|l:|(,)TO|:)?DI|AX
MOFYT  ObITb  KOary/fMpoBaHbl  XEfesuctblMM U  CUIMKATHbIMW  B3Be-
camu.

KPUTUYECKUA AHAMN3 HAYUYHbIX TUMNOTE3 MO MUMPALWW 30/10TA
B 30HE OKWCNEHUA

a) MexaHnyeckas runoresa

Bnepsble naea MexaHWYeCKOro mnepemMeLleHns MakpOCKOMUYeckoro camo-
POLHOrO 30/10Ta BHU3 MO MajeHU0 BbIBETPEeSbIX BbIXOLOB PYAHbLIX XWUA 6Gblia
BbiCKaszaHa B nuTepatype H. K* Bbicoukum (3) M NOYTM O4HOBPEMEHHO
¢ Hum T'yBepom (28). B cBoeit pabote H. K. Bbicoukuii obpallaeT BHUMa-

dur. 8 1 9. To xe, yto n dwur. 5 n 6. MuHepanbHble 4YacTuubl Kybuyeckoro obnvka
(MMpUT MM 3010TO) U3 TSHXKENOW pakuMm HepacTBOPMMOrO OCTaTka Moc/ie pacTBOPEHUS
Xenes3ncTbiX 0CafKoB B Cnaboii COMAHONM KucnioTte






JKeJIe3a pedHbIMH BOJAMH SIBJIAETCS NEPEHOC TOHKOH XeJe3ncTodf B3Becy,
MHHEpaJIOTHYeCKH MPEACTABJEHHOH MHOrOBOAHBIM THaporetuToM. Mcrounuy-
KOM 3TOH JeJe3HCTOH B3BeCH SBJSAETCS OKHCJEHHE (XHMHYECKoe H GHo-
XHMHYECKOe) 3aKHCHOTO JKeJe3a. B yC/IOBHSIX OKHCJEHHOH 30HBI PYAHBIX
XKW HCTOYHHKOM IKeJe3HCTOH B3BeCH B PYNHHUHBLIX BOJAX SABJSETCS OKHC-
JIEHHE 30JIOTOHOCHBIX CYJIb(HIOB H KOATYJSIHS MHOIOBOAHON OKHCH JKelesg
H3 ee Cyibdara BMecTe C PACTBOPEHHBHIM B MOCHELHEM CYGMHKPOCKOIHYe.
CKHM 30J10TOM. OIHAaKO NPH OKHCJEHHH CyJbGHIOB 0CBOGOXKAAIOTCH M 6oJiee
KpYIHbIE MHKPOCKONHMECKHE YaCTHIBI 30J10Td, KOTOPble He MOIYT IOJHOCTbIO
PacTBOPUTECA H IEPEXOAAT BO B3BelleHHOE COCTOSIHHE.

CxopocTb oceJaHHsi MHHEepPAJIbHBIX YaCTHI[ MHKDOCKOMHYECKHX pasMepon
B BoJe omnpegeasercss 3akoHoM CTokca

2 _D-—D
V=ve—=—"r

rne V — ckopocTb ocellaHHsi B CM/CeK., g — YCKOPEHHE CHJbI THXECTH ==
=081 cm/cek.?2, D — mIOTHOCTb YacCTHU MHHEpaja B rfcm3, D! — IJIOTHOCTH
Boabl = 1,0 r/cm3, m — Bsskocth Boxel = 0,01005 r/cm X cek. u r — pananyc
yacTvl, MHHepaja B cM (3).

Pacuer no nomorpamMme H. A. duryposckoro nas sakoHa CTokca moka-
3BIBA€T, YTO YaCTHIA 30JI0TA JHAMETPOM 2 MHKpOHAa NafaeT B BOJE CO CKO-
pocrbio 0,0037 cm/cex. usm ke npoxodut 1 cm B TeueHwe 4,5 mMuH. 30J0-
THHKAa aguamerpoM 10 MHKpDOH morpyxaercs B BOXY Ha | cM B TeueHHe
10,7 cek.; yacruma sojora ZuwamerpoM 100 MHKPOH TOHET B BOJE CO CKO-
pocteio 9 cM/cek. TaxuM o6Gpa3oM, 30J0THHKH, AHaMeTpoM OT 1—2 u jo
100 MuKpoOH, OCBOGOKIAIOWIHECS NPH OKHCJIEHHH CYJbQHIOB B KBapleBo-
CYJAbGHIHBIX XHJaX H B KOJUYEHAHHBIX MECTOPOXKIEHHSX, CIIOCOGHB JJIHTEIb-
Hoe BpPeMs HAXONHThCA BO B3BELIEHHOM COCTOSIHHM B pPYAHHNHBEIX BOAAax
H YBJIEKAThCA NMOCJENHHMH BHH3 IO TPEIMHOBATHIM DyHAaM 30HHBI OKHCHAEHHS,

HsnoxeHHble Bbillle HAIIH HCCJAENOBAHHA IO IepEeHOCY 30JI0Ta PYyHHHY-
HBIMH BOXAaMH NOATBEPIKINAIOT CYLIECTBEHHOE 3HAUCHHE CYCIIEH3HOHHOH THIo-
Te3sl N0 OGBACHEHMI0 MHIPALWH 30J0Ta B 30HE OKHCJNEHHsI KBapUEBO-CYJlb-
QHIHBIX XKUJL.

B) llpoune rumoresn

Bce npoune HayuHble I'HNOTe3bl MOTYT ObITh NPHMEHEHB! AJs1 OGbsicHeHHS
MHUTPAIHH TOJBKO CyGMHKpOCKonHueckoro 3osora. Ciola OTHOCHTCS Ipexxie
Bcero KoJyionnHas rumore3a. B 1942 r. Tuccen (30) usyuun pacnosoxeHue
KOJUIOMIHBEIX YaCTHIl 30JI0Ta Ha MJIACTHHKAX KaoJHMHA H MyckoBura. [Ipuro-
TOBJIGHHbIE UM IIpenapathl H3 KOJJIOHIXHOTO 30JI0TAa ¢ TOHKOAMCIEPCHBIM
KAaOJIHHHTOM M MYCKOBHTOM (oTOorpadupoBaNuCh NOJ 3JIEKTPOHHBIM MHKDO-
ckomoM npu yBeauyeHuH B 40 Thic. pa3. Oxasajoch, YTO YACTHLBI KOJJIOH-
HOrO 30JI0Ta PacloJaraloTcs Mo KOHTYPY IVIACTHHOK KaOJHHHTA H yCeHBaloT
TJIOCKOCTH TIACTHHOK MYCKOBHTa. THCCEH OGBACHSAET 3T PAa3JHYHBIMH 3JeK-
TPHYECKHMH 3apsAAaMH aTOMOB, BXOASLIHX B KPHCTAJUIHYECKYIO PeIlleTKy 3THX
MHHepaNioB. B MIOCKOCTH JIHCTOYKOB KAaOJMHHTA JexaT HoHnl O, u OHT

OTTAJKHUBAIOLIHe OTPHUATENbHO 3apsKeHHble YaCcTHHH KOJUIOHAHOTNO 30J10Ta.
IMosToMy mnocjieqHHE PACHONAralTCs IO KOHTYPY NJIACTHHOK, CHOXKEHHOMY
nowamu Sit m Al*. ¥ MyckoBHTa, Hao60pOT, B NJOCKOCTH JHCTOYKOB Jiexkart
nousl K*, npurarupaomme KojunounHoe sonoro. Ha ¢ur. 11 u 12 nokasaus
pucyHkn mno dororpaduam Tuccena. BecpMa cxoaHoe sIBJIGHHE TNOJYYeHO
aBTOPOM MpH ONHCAHHBIX BhIIE HCCJAENOBAHHAX JKEJIE3UCTHIX OCaAKOB pyX:
HHUYHBIX BOZ TIOJ 3J€KTPOHHBIM MHKpockornoM (¢ur. 7).

Tanounuas (xnopuaHasi) runortesa Gria HauboJjee paHHeH M caMo#l pac
NpocTpaHeHHOM, HO OHA BbI3BaJa CPeAH TeOJIOrOB HAHGOMBIIYIO AHCKYCCHIO
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OueHKy TaJiOMAHOH TMIOTE3bl, O HallleMy MHEHHIO, HeJb3f paccMaTpH-
paTb B OTPBIBE OT KOHKPETHBIX (H3HKO-reorpaHuecKHX YCJIOBHiH, HMEBHIHX
mecto Ha IOxHom VYpaje ¢ Hayana 06pa3soBaHHs OKHCJIEHHBIX 30H pPYIHBIX
MecTOpoXAeHHH. B KoHUe BepxHero Mesa (ceHOH) IpeBHSIA KOpa BHIBETPH-
padua IOHoOro Ypana c 3ajeraloliuMH B Hell OKHUC/AEHHHIMW 30HAMH MKHJ
{ JKeJe3HBIMH LINANaMH KOJYeJaHHBIX 3aJjiexkell OKasajach MODCKHM MIHOM.
Mopckasi Bojla € COJEepXXaHHeM TaJloHJOB MOJy4YHJa BO3MOXKHOCTb MpPOCayH-
BaThCsl B OKHCHIEHHBIE 30HBI PYJAHBIX MecTopoxAeHHH. CoOpaHHBle MHOH aHa-
JH3bl TOKa3bIBAIOT, YTO pyAHHYHble BOABI HOxHoro ¥pana B 3—5 pas Goraue
XJI0POM, 4eM pyaHHuHble BoAbl CeBepHoli AMepuKkH. 3aMeyaTeJbHO [IPH STOM,
yTO HAaHMEHbllee COAEPrKaHHe XJopa OKasaJochb B Tpex HauGojiee 3aMafHBIX
mecropoxkaeHusax IOxHoro Ypana, He moaBepriuixcs MOPCKOH TPaHCIPECCHH.

¢ur, 11. Pacnonoxenne KOANOHAHBIX YaCTHL 30M0TA
no nepudepHH IIACTHHOK KAONHHHTA. ¥ BeanueHHE
40 Thc. pas; mo Tucceny (30)

KoHkpeTHasi 06CTaHOBKA BO3HHKHOBEHHSI M Pa3BHTHS 30HH OKHCJIEHHS PyA-
HeIX MecropoxieHu#t IOxnoro ¥Ypasa NpHBOAHT K NPH3HAHHIO FaJIOHAHOH
THIOTE3bl, KOTOpasi COBMECTHO C CyJbdaTHOM THIOTE30# YAOBJECTBOPHTENBbHO
OOBACHAET MHIPANHI0 CYOMHKPOCKONHYECKOTO 30JI0Ta B 30HE OKHCJEHHUA
YPaJbLCKHX MECTOpOXKAeHHH,

¢ur. 12. PacnonoxeHHe KOJNOUAHBIX YaCTHIl 3040Ta
Ha TJAOCKOCTH NAACTHHOK MYCKOBHTa. YBelHueHHe
40 THC. pas; no Tucceny (30)

OGIHPHBIMH 3KCMEPUMEHTAMH KOJUIEKTHB Hay4HbIX PaGOTHHKOB «MHH-
LBETMET30JI0TO» HO0KAa3ajJ PAcTBOPHMOCTb HCKYCCTBEHHO MNOJy4eHHOTO Cy6-
MHKDOCKONHYECKOT0 30JI0Ta B COJSIX OKHCH JKeJjiesa, ocoOGeHHo mpu no6as-
JIeHHH CepHOH KHCJIOTH HJIH HHYTOMKHBIX KOJIHMECTB TaJjIONAOB Miejioyei.
PactBopenne nonrBepkoasoch NOJyYeHHEM MOHA 30JI0Ta B PacTBOpE.
C. A. Tlnerenes (17) TeopeTHYecKH NOKa3ajl BO3MOXHOCTb DPacCTBOPEHHS B
COJISIX OKHCH JKeJiesa YacCTHI CaMOPORHOTO 30J10Ta pasMepoM A0 2 MHIJH-
mMukpor (2 X 107 cm). Cyabtdaruyio THmoTesy clenyeT cuHTaTh Haubojee
BEPOATHOH JJAs1 OGDBACHEHHS IIOBCEMECTHO HabJionaeModl Murpanuu cyo6-
MHKDOCKOIIHIECKOTO 30JI0Td B 30HE OKHCJIEHHSI KOJUENAHHBIX MeCTOPOXKAEHHH
H OT4acTH B 30He OKHCJIEHHS KBapLeBO-CyJb(QHIHBIX XXHJL.
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HaBHo H3BeCTHBI (aKT YCKOPEHHS W SaMe/JIEHHS NPOLECCOB OKHCJIEHHs
M pacTBOpPEHHS CYJb(HUIOB MPH COBMECTHOM HX HAXOXAEHHH B JEKTPOJHTe
SIBJISIETCS] OCHOBOH 3JIEKTPOXMMHYECKOH THMOTe3bl MHIpalHH 30J0Ta B 30He
OKHCJIEHHs] pyAHBIX MecTopoxaenui. Onbiramu M. H. Ilanakcuna u B. B. Cyc-
JoBa (16) ycraHOBNeHO yBeJHYEHHe CKODOCTH pACTBODEHHS 30JI0Ta B
0,3%-noM BogHoM pacrBope KCN mnocie 24 yacoB arHtauuu: B KOHTaKTe
C MHPHTOM B 9 pas, B KOHTAKTe C JIHMOHHTOM B 7 pa3 H B KOHTaKTe ¢ KBap-
UeM B 4 pa3a Nno CPaBHEHHIO CO CKOPOCTbIO PacTBOPEHHs TIPH TeX Xe YCJo-
BHsIX OfHOro 3ojora. Ilo cpaBHeHHIO C NMHPHTOM, JIHMOHHTOM H KBapuem
30JI0TO ABJfAETCS GoJiee 3JeKTPOOTPHUATEJNbHBIM, H NO3TOMY OHO B KOHTaKTe
C HHMH MOABEPraercsl YCHJEHHOMY PacTBOPEHHIO, DJIeKTPOXHMHYECKasi THIO-
Tesa fABJAsieTcd BMOJIHE OOOCHOBAHHOH H YAOBJETBOPMTENLHO OGBACHSAET
YaCTh fBJIGHHH B 'CJIOXKHOM INDHPOAHOM NpoliecCe MHTpauUMH 30JI0Ta B 30HE
OKHCJICHHS] PYAHBIX MECTOPOKAEHHI.

BBIBObI

IToBenenre 30/0Ta B 30HE OKHCJEHHS PYAHBIX MECTOPOXKAEHHH onpele-
JSIeTCd B OCHOBHOM JOHaMeTpoM 30J0THHOK. KaxkmomMy u3 Tpex TIJaaBHBIX
KJIACCOB IO KPYMHOCTH YaCTHL CAMOPOAHOrO 3QJIOTA OTBEYalOT CBOH CNOCOGHI
€ro nepeMelleHHs] B 30He OKHCJEHHA. MaKpocKomHueckoe 30JI0TO (KpymnHee
100 MHKpOH) MeXaHHYeCKH MNepeMellaeTcss BHHM3 [0 TPELIHHKAM B PYAHOM
TeJle NMOJ, BJAUSHHEM CBOEro GOJIBLIOro YAENBLHOTo Beca mo 3akoHy Helotona —
Purunrepa. Mukpockonuueckoe 3osoro (ot 100 mo 0,1 muxkpona) nepe-
MeHlaeTcs HHCXOQAIMMH Bojamu no 3akony CrTokca B BHAe cycnensuit, Ha-
KOHell, cyOMukpockomuueckoe 30ji0T0 (oT 0,1 MHKPOHa [0 aTOMHOro
paiuyca 30/10Ta) MOXKeT TIEPEMELAThCS B BUAE KOJJIOHZHBIX HWJIH HCTHHHBIX
BOJHBIX PacTBOPOB CYJb(aTOB H rajIOHIOB.

30/M0TOPyHbIE MECTOPOXKIEHHS, B OCOGEHHOCTH KBapLEeBO-CyJb(HIHbIE
3KHIIBI, .00J1afal0T TPOMAAHBIM [HANA30HOM AHCIIEPCHOCTH CAMOPOLHOTO 30JI0-
Ta. Otcioma cienyer, YTO OGBACHHTL THINEPreHHYI0 MHTPAIHIO 30J0TA B
KaKOM-JIHGO MeCTOPOXKIEHHH TOJHKO ONHON M3 NepedyHCJeHHBIX BHIIe Hayd-
HHIX THIoTe3 GBIJIO OBl COBEPIUEHHO HENMPAaBHJABHO, KaK Obl JETAJBHO HH ObLIO
H3y4eHO MeCTOpPOXKIEHHe W Kak OB HH Kasajachk oflllasg MHHepaJoro-reo-
XHMHYecKasi o6cTaHoBKa OGJarofnpHATHOH HMEHHO AN NpHMEHeHHs INaHHOR
runoTessl. Perralouiasg posib B BOIpoce THNEPreHHOH MHrpaundH 30JI0Ta IpH-
HAIJIEXUT KPYIHOCTH YaCTHIl CAMOPOJAHOIO 30JI0Td. B 3aBHCHMOCTH OT 3TOTO
saxHeiinero ¢axkropa B OZHOM H TOM JK€ MeCTOPOXAEHHH MOXeT HMeTb
MECTO ORHOBDPEMEHHO M MeXaHHYeckasi TPABHTALMOHHAs MHIpallHs KPYMHBIX
30JI0THHOK, H TepeMellleHHe MHKPOCKONMHYECKHX YACTHI B BHIE CYCIIEH3HOH-
‘HOM B3BECH B PYAHHYHBIX BOMaX, H, HaKOHell, NepeHoc CyGMHKPOCKOMHUIECKOTO
30J10Ta. B KOJJIOHAHBIX M B MCTHHHBIX BOJHBIX pacTBOpax NMpPEeHMYIIECTBEHHO
CynbGaTHBIX KU ¢ UX GOJIBUIHM AHANA30HOM IHCNEPCHOCTH (OPMHI MHrpa-
LHMH 30J0Ta HauGoJiee pasHoo6pasnul. Jljsi KosdendaHHBIX 3asexeli H HX
JeJIe3HbIX LLISAN HanGoJiee CyIIeCTBeHHOe 3HAUeHHe HMeEIOT Cy/b¢aTHas H
OTYACTH CYCNIEH3HOHHAS] THIOTE3bl.
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N3BECTHA AKAZEMHHU HAYK CCCP

CEPHA TEOJIOTMYECKAS
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v C. .. BEHECJIABCKHRA

BEMHT H Er0O MNOPOJAOOBPA3YIOLIASlI POJIb B BOKCHTAX

Ha ocHoBamMH H3yueHWs OOKCHTOB psiia MECTOPOXKIEHHA aBTOP NPHXO-
AUT K BBIBOLY O TOM, YTO MHEHHe O TIeHeTHYeCKoll 060COGJEeHHOCTH AAacmop-
"6EMHTOBEIX H THGOCHTOBHIX GOKCHTOB JIMIIEHO OCHOBaHHUS.

Bémur, geasmounics mnepexOAHHEIM MHHEPaJOM OT KOMILIEKCHOIO aJIOMO-
refsi K KDHCTANJIMYECKOMY IHMacnopy WM TuGGCUTY, TPHCYTCTBYeT B OGOMX
THNAX GOKCHTOB — MOHOTHADATHHX H TPEXTHIAPATHHIX.

Eule B nepsble rogrl M3yueHHs MHHEPaJOrHM GOKCHTOB DEHTTEHOMETpH-
YECKHM aHaMH30M Gbll OCHapyxeH B HHX MHHeDaJ, CXOAHBIA MO KPHCTAJIH-
YECKOH CTPYKType C JIeNHIOKPOKHTOM, H C XHMHUYECKHM COCTaBOM, COOTBET-
CTBYIQUIHM IHACIOpY.

HoBmilt Munepan 6bl1 HasBaH GOKCHTOM, IIO3JIHEE 3TO HaHMeHOBaHHe
OLIO H3MeHeHO Ha GEMUT. DTOT MHHepaJ OINTHYECKH [AHarHOCTHPOBAJICA
He BO BceX CIyyasX, KOra OH OOHapyXXHBaJICsi PeHTTeHOCTPYKTYPHBIM aHa-
JIN30M.

JlannapaH, oTKpHIBIIKEA GEMHT NMOA MHKPOCKOIOM M ONHCABIUHIK ero BOEp-
Bble, JaeT 3TOMY MHHepaJy CJEAYIOLIyI0 XapaKTepPHCTHKY: KPHCTaJbl GEMH-
Ta NPeACTaBJAIOT CoGoit «KoMOHHaUHIO npHaMH [110] u 6asuca (001). Pe6po
TYNOro yrjia NpHTYMJEHO, BCJAEACTBHE Yero KPHCTAJJbl, OPHEHTHPOBAaHHbIE
Ha miaockocth (001), umesnm Bun BepereHa, Octpeii yron = 63°. Ipympe-
gomienne — 0,20. Cpennuil mnokasaTeab NpeNOMJEHHA HECKOJBKO BBILIE
rHO66CHTOBOrO». DTOT XKe aBTOP OMHCBHIBAET SICHO KPHCTAJJIMNeCKHH GEMHT H3
GokcuroBeix rauH Hlornmanaun. Kpucrannel 68MUTa JIAHIETOBHAHBI, VIV
MeXHIy CMEeXHBIMH TpaHsMH cocrasisior 60°. CpenHuii mokasartesib NpeJsioM-
JeHust oxoyo 1,645; ng — 1,661, n, — 1,638. [BynmpenomyieHne He BH-
e 0,013,

Kak BumHO M3 npHBefeHHOH ONTHYECKOH XAapaKTepPHCTHKH, OEMHTH M3
PasyHYHBIX MECTOPOXKIEHHIH HEeCKOJBKO OTIHYaloTCs IPYr OT JApyra.

OGHapyxeHHBIE B GOKCHTaX MecTopoxieHus Bo (®pannus) GEMHT mpH-
CYTCTBYeT He BO BCEX MeCTOpOXKIeHHsX OOKCHTOB PpaHLHH, Haxke OIXHOBO3-
pPaCTHBIX H HaXOHSIIUXCSH B ONUHAKOBBHIX I€OJIOTHYECKHX YcJoBHAX. Bo ¢pan-
LY3CKHX MECTOPOXIeHHsIX OEMHT accOUuMHpyeTcss ¢ TMO66CHTOM H KaoJHHH-
TOM H, No AaHHHIM JlannapaHa, He BcTpeyaercs BMecTe C JHMAacIOpOM.
B GonbLIHHCTBE MeCTOPOXKIEeHHH GEMHT HaxOOUTCH B CKPHITOKPHCTaJJiHue-
CKOM HJIH MeJKOIHCIEPCHOM COCTOSIHHH.

B CCCP 6émHT mnsBecTeH B psiie OOKCHTOBHIX MECTODOXIEHHHA H B
ceBepoypasibCKHX GOKCHTax HabJiofaeTcss B BHAe TOHKOArperaTHoro Belle-
C€TBa CO 3HAYMTEJBHO KOJIEONIOLIMMHCS 3HAaYeHHAMH MOKasaTesell NpeJloMJie-
aus. Tlo gamueim 3. H. Hemosoit, n = 1,636; E. B. Poxkosa u A. H. Jla-
MHHAa JaloT 3HayeHHs Tnokasartenas mnpejomaenuss or 1,610 npo 1,657;
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PeHTreHOCTPYKTYpHbI/ aHanu3 1 ¢pakyum ¢ nokasaTeneM MnpesoMiaeHus
1,618—1,660 mokaszan Ha peHTreHorpammax AnMHWM 6GEMMUTA, CWUNbHO 3aBya-
NNPOBaHHbIE WMHTEHCMBHLIM (HOHOM OT peHTreHoamopHoW hasbl. Cyas no
M3MEHEHWNIO WHTEHCMBHOCTU NIMHWIA, KPUCTaNnnnyeckas pelleTka 6EMuTa Haxo-
AMTCA B HEpaBHOBECHOM COCTOAHWMW. OcCTafibHble fBe (pakumMnm Takxe Obiiu
NOABEPrHYThbl PEHTFEHOCTPYKTYPHOMY aHanuay.

BewectBo ¢ nokasatenem npenomseHusa 1,560—1,572 nmeeT Kpuctaniu-
UECKYH pelleTKy rmbéocuMta € HECKONbKO YBE/IMYEHHbIMM MNapaMeTpamu Mo
CPaBHEHWIO C faHHbIMM Tabnuu. HeobbluHa TakXe AN PEHTreHorpamm
rmobeuTa MHTEHCMBHOCTb HEKOTOPbIX WHTEP(EPEHUMOHHBIX NIMHWUIA Ha PEeHT-
reHorpamMMax OT 3TOi (hpakuuu.

Ha peHTreHorpamMmmax (ppakuyuMm C nokasatenem npenomneHus 1,690—
1,740 oTmevaloTCAd AUHWMM TUB6CUTA M NMHMK, GONee WM MeHee YAOBNETBO-
pUTENbHO COBMajatoLine C SIMHUSAMUA WMCKaXKEHHOW KPUCTa//IMYECKOW PELLIETKM
guacnopa. OTK/IOHEHME OT fIMHWIA YMCTOr0 Auacrnopa COCTaBfsSieT B CPefHeM
0,03 A ¢ 0fHOBPEMEHHO 6OMbLLUEA WHTEHCUBHOCTbIO NMHWIA. Bce 3TO no3Bso-
NAeT cAenaTb BbIBOA O HanMuuu B 3TOW (hpakuum TBEPAOro pacTBopa Aua-
cropa.

MpoBefeHHbIA NepecyeT 6OMLLIOTO KOMUYECTBA aHann3oB npob OAHOro
M3 MeCTOPOXAEHW/ MOKasan, 4TO MOYTM B MOJSIOBMHE C/lyyaeB Habnogaetcs
HECOOTBETCTBME MEXAY KOMMYECTBOM [/IMHO3eMa W KOHCTUTYLMOHHOW BOAbI
(noTeps npu npokanuBaHwuK), HeobXOAMMOW ANA 06pa3oBaHWUA TPEXBOLHOIO
rugpara rnavHosema — rm6beuta. Bogbl B 3TMX npobax 6bIN0 3HAYMTENbHO
MEHbLLIE.

KonnyectBo rnMHO3eMa, CBSI3aHHOrO B rM66CUT, CcOCTaBnseT N0 3TUM
npobam B cpegHem 77%, a B MWHepasbl, COfepXallue BOAbl MeHblUe Tpex
Monekyn,— 23% 0T BCero KOnM4yecTBa rnvHO3ema, Cofiepxkallerocs B npobax.

B 6okcuTax HEKOTOpbIX MECTOPOX/AEHWIA B 3HAYMTE/IbHOM KO/MUYeECTBe.
NPUCYTCTBYET TUMUYHO KONOMAHOE BELeCTBO. PEHTreHOCTPYKTYpPHbIA aHanu3
MOATBEPXKAAET €ro amopgHOoe COCTOSHME.

OnTryeckas XxapakTepucTuKa BblpaXKeHa B 6O0MbLLIOM WHTEpBasie nokasa-
Tene npenomneHuns ot 1,520 go 1,700. Hanbonee yacto HabnogaroTcs 3Ha-
yeHmsa n — 1,620—1,630.

0 BO3MOXHOM NPUCYTCTBUM B OGOKCUTAX MWHEPANa, MNPOMEXYTOYHOIO
Mexay 6EMMTOM U rM6BCUTOM, Kak yKasbiBasioCb Bbille, nucanu K- Jlanna-
paH n W. B. Myape.

Hanuume B 60kcMTax ru6OCUTOBOrO TWnNa MOHOrMApara ravMHo3emMa noj-
TBEPXAaeTCa YBeNn4YeHVem pacTBOPUMOCTU TNIMHO3EMA B LLENOYHOM PacTBope
npu NOBbILWEHUM TemnepaTypbl BbiwenaymeaHua ¢ 105° go 205 n 225°.

N3n0XeHHbI B 3TOW CTaTbe MaTepuan MO3BONAET CAenaTb BbIBOA, 4TO
GEMUT MOXET NPUCYTCTBOBaTb BO BCEX MECTOPOXKAEHUSX OGOKCMTOB TOMbLKO
B pasnuuHbIX KonuuyectBax. CnefoBaTtefibHO, MHEHME O FEHeTUYecKoin 060c06-
NEHHOCTKN Amacnop-6EMUTOBLIX U TMOBBCUTOBLIX BOKCUTOB NINLLEHO OCHOBAHWA.

Mpu cBoux wnccnefoBaHMAX Mbl Habnwoganu, 4Yto GEMUT MNPUCYTCTBYET B
6OKCMTaxX C HauMeHee PacKpUCTan/IM30BaHHOW OCHOBHOM Maccoli. Uem Bbille
CTENeHb pacKpucTanan3aumMm MuHepasbHbIX (OpM, BXOAALWMX B COCTaB
60oKcKTa, TEM MeHee BepoATWUA Habnwgatb B HEM *GEMMT.

CKpbITOKpUCTaNIMueckuii  6EMuT  BCerga HabnwojaeTcs COBMECTHO C
amop(HbIM BeLLECTBOM C TakKOW Xe nNpuOAN3NTeNbHO ONTMYECKON XapakTe-
PUCTUKON, Kak GEMMT. DTO MO3BOMSET CUMTaTb, YTO CKPLITOKPUCTANIMUECKNIA
GEMUT W anomorenb ABAAOTCA TOMLKO Pas/iMyHbIMU (Pa3aMu OfHOTO W TOro
)Ke BellecTBa. Takoil e B3rnafg BbickasbiBana E. B. PoxkoBa, Ha3biBas
KONJIOUJHOE WM CKPbITOKPUCTaN/IMUYECKOE BelecTBO OGEMUTOBLIM  KOaresem.

CoBepLUEHHO 0YEBUAHO, 4YTO &OMOreNb ABAAETCA NEPBUYHBLIM M0 OTHO-
WeHntio K 6éMuTy. OfHAKO Mbl OTYET/IMBO HabMo4ann N reHeTUYecKyto CBA3b
6émuTa 1 amnacnopa.

1 Bce peHTreHOCTPYKTYpHble uccnegoBaHusa npoudBogunmck M. C. Beneukum  (peHT-
reHOBCKNA kabuHeT Bcecol3HOro astoMUHUEBO-MarHMEBOIO WHCTUTYTA).



B HEKOTOPbIX MECTOPOXKIAeHHAX Gbl1 OGHapyXeH cephlii GOKCHT, peHTreHo-
CTPYKTYPHbIl 2HAJH3 KOTOPOTO YCTAHOBWJI B HEM MOJHOE OTCYTCTBHE
KPHCTAJUIHYECKOH (asbl. ITa PasHOBHIAHOCTb COCTOHT H3 AJIOMOTeJIs], CK[ BITO-
KPHCTaJUIHYECKOro GEMHTA M MeJbHHKOBHTA. Ha 3TOM XKe yuacTke, CiOMKeH-
HOM CEpbIMH OOKCHTaMH, HMeIOTC IepexoiHble, OT aMOP(pHBIX K KpHCTaJ-
JIMYECKHM, PasHOCTH.

Buio H3yueHO ABa ofpasua. B omHOM H3 HHMX pPEHTreHOCTPYKTYPHBIM
aHaJH30M OOHapyXKeH OEMHT BMECTe CO 3HAUHTEJbHBIM KOJIHYECTBOM BechbMa
aucnepcHoll (dasbl. PeHTreHOCTPYKTYPHBIH aHaNH3 APYroro obpasma noka-
3aJ] Ha peHTreHorpammax HauGoJiee HHTEHCHBHBbIE JIHHHH GEMHTA H AMacnopa.
BONBIUHHCTBO 3Ke GOKCHTOB STHX MECTOPOXKEEHHH XOpOll0 OKPHCTaJJH30-
paHHEl, OnTHYeCKH#i U pEHTreHOCTPYKTYPHBIH aHaJaW3bl He OOHapyXKHBAOT B
aux amopdHoit ¢a3rl. Kpucraannyeckasa ¢asa TIHHO3EMCOAEPIKallero Belle-
cTBa IpelcTaBJieHa TOJBKO AHAcCIOPOM.

B MecropoxxnmeHHusix THO6CHTOBOTO THIa TaKxkKe HaXONATCA Pa3sHOBHAHO-
¢cTH 6OKCHTA ¢ Da3JHYHBIM ()a30BBIM <COCTOSTHHEM CJIaralomlero X TIJIHHO-
seMHOTO BellecTBa. Tak ke Kak H B GOKCHTAaX MECTOPOXKAeHHH NHACIOPOBOTQ
tHa, GEMHT NQHArHOCTHPYETCS TOJBKO B MEPEXONHBIX PasHOBHIHOCTSIX, KOTHA
HapsARY C HHM TIPHCYTCTBYET aJIOMOTeNIb W CKPHITOKPHCTAJIIHYECKH THOGCHT.
B 3THX e THIaxX GOKCHTOB BCTpeyaeTcs OUaclop B BHAE TBEPAOTO PAcTBOpa
B ru66cuTe. B GOKCHTAX, CJI0XKEHHBIX XOPOUIO PACKPHCTAJJIH30BAHHBIM Belle-
cTBOM, G6EMHT HHKOTAa He Habuomaercs.

Takum o0pa3oM, yCTaHaBJHMBAETCs, YTO YCJOBHS, B KOTOPHIX JHArHoCTH-
pyercss B GokcHTax GEMHT, COBepUIEHHO AHAJOTHYHH JJifi MeCTOPOXAEHHH
060HX THNOB — AHacnop-6EMUTOBOro M ru66¢cHTOBOTO.

TecHoe cpoAacTBO GEMHTA H ajiOMorefiss, BXOAAIIHX B cocraB GOKCHTOB, U
npaKTHYeckass HeBO3MOXKHOCTb OTHEJHTb 3TH MHHepajbl HpYyr oT JApyra
06yCAaBJINBAIOT OUYeHb NeCTPY0 KapTHHY ONTHUECKUX H XUMHUYECKHX NAHHBIX,
XapaKTepH3yolux GEMHUT,

Meul monaraeM, YTO ONTHYECKAsi XapAKTEPHCTHKAa M XHMHYECKH® COCTaB,
NPHUNHCHIBaeMbIil pasaHMYHBIMM aBTOpaMH GEMHTY, BO MHOTHX cJydyasx OTpa-
JKaeT BajioBOH cOCTaB aMOP(HOTO HJH CKPbITOKPHCTAJJIHYECKOTO BelliecTBa,
BXOJASILErO B COCTaB GOKCHTOB.

Tab6bnuuna 1

OnTuYecKas XxapaKTepHCTHKa 6EMHTa MO pa3HbIM HCTOYHHKAM

MNokasa-| A. K. Boa-| A. T. Be- Bunuean |Hawa (Omn-] E. B. Poxc-|
Teab (Abipes( ‘ypc|TexTHH(Mu-| (Onrtuve- caTeabHas KOBa M E. . Jle- | &. C. Be- [ XK. Jlan-
npeao- | MHHepano- | Hepaaorna,| ckas muAe- | MuHepa- | A, H. Jis- BaHAO JA°HKHR H napan
Maenus| run, 1934) 1950) panorus) AOTHSA) Muna (3) apyrue (1) (5,6)
n, 1,550 1i651—- 16661i 1,651
—1,661 | +0,003
n. | 1,535 BRI €M) 1,610— | 1,647+ | 1,638+
m - = (IY PMAPAPL_4 657 |+0,002" [+0,002 P
n, | 1,535 |1,640— | 1,646+ || "AMET3} +1,638
—1,646 | 40,003

_ B Ta6a. 1 npuBeneHsl naHHble ONTHYECKOM XapaKTePHCTHKH, NaBaeMOR
GEMHTY Pas3NHYHBIMH aBTOPAMH.
B Ta6n. 2 npuBeneH XuMuuecKMi' cOCTaB GEMHTa MO HAHHBIM PasHBIX
aBTOPOB.
Takue mecTpble ¥ MpoTHBOpeuHBHIE AaHHHIE He MOTYT He BO3GYXHaTh CO-
MHEHHH].
Ecnu cpaBHMBaTh JaHHbIe, NPUBEJEHHbE B TabJ. 2, C BAJOBEIMH aHAJNH3a-
MH pasiuyHbIX 00pa3LoB GOKCHTA, TO OKa3bIBAETCS, UYTO OHH MOJHOCTHIO UM
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Tabanuga 2

XuMuyeckHil coctaB 6éMHTA MO AAHHBIM Pa3HbIX aBTOpPOB (B %)

ABTOpH A0, S104 FegO, T1Og M pn

Poxkosa E. B. u Jla-
MuHa A. H.. 68,93—74,99| 5,33—9,99 | 1,44—2,05 | 2,72—3,94 |14,89—15,56
Jlepauzno E. I1. 76,17 4,12 1,13 2,37 1

’

COOTBETCTBYIOT. Pasnnuue TONBKO B CONEpIKaHUH OKHCH KaJbilHsl, OKHCH Marl-
HHUS, Cephl, YIJIeKHCIOTH M Kene3a, [Ipu mepecuere xuMuyeckHxX aHaJH3O0B,
npuBelleHHbIX B TaGJ. 2, HA MHHepaJIOTHYeCKHH COCTaB NOJydaercsd ajioMo-
CHJINKAaT, MOHOTHADPAT IMIHHO3€Ma M CBOOOJHASI OKHCh THTaHA.

Hawn nabmiogeHHs He MOATBEPXKAAIOT AAHHBIX O CTOJb MEPEMEHHOM CO-
cTaBe 6EMHTa B GOKCHTaX M IO3BOJSIIOT HECKOJbKO HHaye TPAKTOBATH COCTAaB
aMOpP(HOTO HJIH CKPBITOKPHCTA/JIMYECKOTO INIHHO3eMCOAepKallere BellleCcTBa
GOKCHTOB, YeM 3TO JAENAJOCh AO CHX NOP.

Hamu Gblnm u3yyeHnl ABa ofpasna GOKCHTa H3 CeBEPOYPANbCKHX MeCTO-
poxkzeHuii. XHMHYECKH# COCTAB, MHKPOCKONHUECKOe OINHCAHHE M NepecyeT Ha
MHHEpaJIOTHYeCKH COCTaB NPUBEAECHHl HHUXKeE,

Ta6anuga 3

XumMnyeckHfi cocTaB HEKOTOPBHIX 06pa3loB ceBepoOypalibCKHX
GoxcHTOB (B %)

ogga& S10g | Al4O, | FeyOy4 | FeO TiO, P3O, | CaO MgO CO, S I, n. n.f Cymma
121 (1,6 | 49,4 23,7|2,18 1,96 ] 0,50 | 0,17 | 0,12 | 0,20 | 15,4 | 20,5 | 97,95
257 | 3,56 | 70,3 | 4,4 | 2,66 | 1,85 | 0,67 |Caeanl| 0,09 | He 1,4 | 18,0 | 97,87

o6H.

E. B. Poxkopa u A. H. JIaMuHa yKa3HBaloT, YTO B 3aBHCHMOCTH OT XHMH-
4eCKOro coctaBa GEMHTA HAXOMUTCS M ero onTHueckasi xapakrepucrhka. «[lo-
KasaTeslb MpeJIOMJIEHHS KPHCTAJUIHYECKOTO H TOHKOAarperaTHoro O6€mmura
yMeHbIIAeTCsl ¢ yBeJHueHHeM B ero cocraBe KpeMHezema» (3). Ilokasaresnu
npeJioMileHHss 6éMUTA, XapaKTepHU3YIOWIErocsi NpHBEAGHHEIMH BhIIE aHaJH-
3aMy, kogae6aioresa or 1,625 no 1,657.

MHKPOCKONHYECKHM H PEHTTeHOCTPYKTYPHEIM H3yYeHHEM YCTAHOBJEHO, YTO
3TH o6pasubl caoxeHbl: 06p. 121 amomorenem ¥ 6EMUTOM, MHPHTOM H MapKa-
3uToMm, obp. 237 — amomoresieM, GEMHTOM H COBEpLIEHHO HE3Ha4WTENBHBIM
KoJHyecTBOM MHpHTA. O NPHUCYTCTBHH AJIOMOreNsl MOXKHO CYAUTh NMO 3Ha4yH-
TeJLHOMY HeKOrepEeHTHOMY PAacCeAHHIO UM PEHTT'eHOBCKHX Jiyqedl.

Tepmuuecknii ananns ob6oux oOpasLOB NMOKA3aJ 3HAYHTENBHYIO SHAOTECPMH-
YecKyl0 OCTaHOBKY NpH TeMmepaType 518—574°, koTopas cooTBeTcTByer TeM-
nepaType IOTéPH BOXBI MOHOTHApATOM IiMHO3eMa. Ha KpUBBIX HarpesaHHs
OTMEUalOTCA TaKXKe ellle ABe OCTAHOBKHU: Ansi o6p. 121 npu Temmepatype
734°, orBeualomiell TeMmepaType AHCCOLHALHH KapOoHaTa (XOJOMHTA MJH aH-
KepuTa), H AJs oOp. 237 npu TeMnepatype 216° koropas onpefesnsieT moreplo
YacTH BOALl TPUTHAPATOM TIJMHO3eMa. KpHBhle HarpeBaHHsl NpHBEACHH HaA
¢dur. 1 u 2.

Baaromaps mpocToTe MHHepaJOTHYeCKOTo ¢OCTaBa 3THX o0pasloB, nepec-
YeT Ha Hero XHMi{4eCKHX aHaJH30B pelaercss OAHO3HAYHO H MOJHOCTBIO MOJ-
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3nech yMectHo yKasaTth, uTo E. Il. JleBanno npuBoiHT ¢opmyay O6EMHTa
ALO; 1,3 H,0. ITo nauubim E. B. Poxkosoit u A. H. Jlamunoit (3) 6Gémur
npejcrapaser coenuHenne AloO; 1,4—1,26 H,O, xors 3TH aBTOpHI H3GBITOK
CBSI3aHHOW BOJBI CBBIllle OJHOIH MOJIEKYJibl OTHOCAT K OmaJjy, CUHTasi, YTO 3THM
MHHEpaJIOM NHpelNCcTaBjieH Becb KpeMHe3eM, HMelolluiicsi B cocTaBe GEMuTa
(cM. Ta6a. 2). CocTaB 6éMUTA KaK TaKOBOTO MOXKeT ObITh BhipaXkeH ¢opmysioit

Al;O3H0.

¢° 1058°
1068 I
59t
538
9 8,
/ Y —
v 195 mun

dur. 3. Kpupasa HarpesaHus TrauHO3eMHOH (pakuuu, o6p. 121

B o6p. 121 u 237 Hajnnuue omajia oNMpoBepraerTcs TepMorpaMMmMamu IJIHHO-
3eMHbIx ()pakuuii. duporepmuyeckas octaHoBka npu 100° LI, orsewaiomas
TeMIepaType MOTEPH BOALI OmajioM, B o6OMX cjayyasx orcyrcrByer. Ha mpu-
BeJIeHHEIX Bbillle TepMorpamMax (dwur. 1 u 2) u Tepmorpamme IJIHHO3EMHOI
¢dpakuuu o6p. 121, ¢ur. 3, UMeeTcss OCTAHOBKA, XapaKTepU3YIOlllasi OCHOBHOE
BhlAeJIeHHe BOABI M'MGOCHTOM WJIH TeTHTOM. [IpucyrcTBHe rH66CHTa B JaHHOM
o6pasué HCKIIoYaeTcd, XOTA BO3MOKHO, UTO U3GLITOYHAS BOAA CBHIE OAHOH
MOJIEKYJIBI BBIACJISIETCS TaKxKe NpH 3Toit TemMneparype. [Ipu cBfA3biBaHUM
HMeloHlerocst H36bITKA BOIH C JKeJle3oM MOJIydaeTcs COelMHeHHe THIa TeTHTa.

IlpuHuMasi BO BHHMaHHE JaHHbBIE PEHTTEHOGTPYKTYPHOTO M TEPMHUYECKOro
aHaJIM30B, CleAyeT HMeTb B BUAY, UTO 3TH TJIHHO3eMHBIE (PPAKIHH COCTOAT H3
amomorejyia W G6émura. CrenoBaTesbHO, COIVIaCHTBCH C YTBEPXKIAEHHAMH
E. B. PoxxkoBo#i u E. 1. JIeBaHAO, 4uTO HMEHHO KpeMHe3eM BXOIHMT B COCTaB
6émura, Her ocHOBaHuf. Dojlee nMpaBUALHO CUUTATh, YTO TIEPEMEHHEIM COCTa-
BOM, 3aBHCAIIHM OT YCJOBHH MHKpoOcpelsl, o6jajaer ajioMorellb, B KOTOPhIH
BXOIAT HEKOTOpPble KOJHYECTBA OKHCH KPEMHHs, OKHCH JKejle3a H JBYOKUCH
tdutana. CaM GEMHT, KaK TaKOBOfl, COHEPKHT 5TH KOMIOHEHTHl B OYeHb
HeGOJIbIIOM  KoJiHuecTBe. AJloMoresb PpPacKpHCTAJUIH30BHIBaeTcst B GEMHT,
68MHUT CTpeMHTCH NepefiTH, B 3aBHCUMOCTH OT YCJOBHi cpefbl, B TH66CUT HIIH
auacnop. Mel Buaesu, 910 mepexon, 6EMHTa B JHACHOP B CepbiX NMHPHTH3HPO-
BAHHBIX GOKCHTax Haubojiee OTYEeTJNHBO HabJIONAeTcs TNpH BKPAINJIEHHOCTH
OMpUTa B GEMUTO-AJIIOMOrENIEBYIO OCHOBHYIO Maccy. DTOT mepexoj HauMHaeT-
cd ¢ o6pa3oBaHUs KaeMOK QHACNOpPa BOKPYr NMHPHTA. 3aTEM KaeMKH JIexKallux
PANOM KPHCT2/IOB IHPHTAa CPacTaloTcd APYr C APYroM, obpasys CIUIOLIHEIE
YUY4CTKH JAHACNOPA, 3aNONHSIOIINE NPOMEXYTKH MeXAy KPHCTAMJIAMH MHPHTA.
$IBneHuss mepekpucrajiHsanuH G68MHTa B JAMacnop Haubojiee OTUETJIHBO
nabmonatorcss B 6060oBuHAX. lleHTpasbHas yacTb MHOTHX GOGOBHH CJI0XKeHa
6émMuToM, a nepucepHueckas — gauacnopoM. Ilepekpucrannusanus, BHIUMO,
coBeplLIaeTcs uepe3 psj IPOMEXYTOYHBIX CTamiuil. DTO NOKA3hIBaeTCA 30HAJb-
HOCTBIO CTPOeHHs1 MHOTHX 6G0oGoBHH. B psile cayyaeB 6060BHHBI CJIOMKEHBl KOH-
eHTPUYECKHMH 30HAMH AMacnopa, HMEWIIero pasjHyHoe JBYNpeJoMJeHHe H
pasnuyHbieé pasMepnl velllyeK. B HeHTpajbHBIX YacTAX 30HAJBHHIX GOGOBHH
Anacnop GoJiee MYTHHIH H HUMeeT MeHbIUYI0 BeJHYHHY KPHCTaLIOB. XOA pac-
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KPUCTAIM3ALMA AJIOMOreNs B GOKCHTaX MEeCTOPOXKAEHHH rHGGCHTOBOTO THIA
MeHee siceH. BuaHMo, KpucTaann3auus MoXer HATH B JIBYX HAIPaBJAEHHAX —
HEeNoCPEACTBEHHOH pacKpHCTAJJIH3alMH aJloMorejs B FHOGCHT, O 4eM MoxkKel
CBUAETENLCTBOBATh MOCTENEHHBIH mNepexo] OT ajioMoresis K THOGCHTY, HpH
OTCYTCTBHH OEMHTa HJH PaCKPHCTAJJIH3AaLHH aJIOMOTENsl ClepBa B CKPHITO-
KpuCTaJLIHYeckuil GEMHT, a 3aTeM — B THGGCHT.

H3yueHHe TaKHX TPEXKOMIOHEHTHBIX HepeXONHBIX pas3HOBHAHOCTell GOKCH-
“FOB OJITHOTO MECTODOXKeHHsI PeHTTeHOCTPYKTYPHHIM METOHOM IMOKas3hiBdET, UTO
HapAAy C TOJHOKPHCTAJIHYECKHM THOOCHTOM INPHCYTCTBYIOT pasjinyHbie KO
smdectBa GémuTa. Cyas no U3MEeHEHHSM COOTHOLUEeHHH HHTEHCHBHOCTER JIHHUHA
GEMHTA Ha pPEHTreHOrpaMMax, KpHCTaJiHyecKas pelieTrka GEMHTA HAXOOUTCH
p HepaBHOBecHOM cocTosiiuH. H. B. Ilyape ykaseiBaer, 4To Ha peHreHorpam-
max GOKCHTOB THXBHHCKOrO MeCTOPOXKAEHHS JHHHH OéMHTa Bcerha ociabue-
Hbl H CABHHYTHI, YTO CBHIETEILCTBYET O HAJHYHU B HEM TBEDAOro pacTBOpa.
TIpougece pacKpHCTaNIH3aLHH aJIOMOTeJIfi BO BCEX THNAX MeCTOpOXIeHn# GOK-
CHTOB TPOHCXOAHT OXHOBPEMEHHO C €r0o CaMOOYHILEHHEM — aBTOJIH3HeH.

INpoucxonsiiee Mpy pacKPHCTANIH3ANNY OTAENOHHE KpeMHe3eMa OT OKHCH
alIOMHHHA TPHBOAHT K 0o0pasoBaHMIO Omala, xallefoHa H KBapua. Mol Ha-
6JI0AJIH arperaThl 3THX MHHEPAJIOB, IBHO OJHOBO3DACTHALIX C AHACTIOPOM HJIK
rHO6CHTOM.

B HeKOTOpBIX CJYyYasiXx PacCKPHUCTAJNH3alMsA aJIOMOTeNd, BCermga comep-
2Kallero pasjuyHble KOJMHYECTBA KpeMHe3eMa, INPHBORHT He K BHIEJIEHHIO
nocjefHero U o06pa3’oBaHHIO CaMOCTOSTENBHBIX MHHEpPasioB, a B culy O60Jb-
mero CpoACTBa aJIOMMHHS H KPeMHe3eMa BCS OKHCb KPEMHHSl COeNHHAETCS
C OKHCBIO AJNIOMHHHA H Pa3/HIYHBIMH KOJHYECTBAMH BOIHI,

Takum nyreM maer oGpa3oBaHHe B GOKCHTAX KOAJMHHTA, FajulyasuTa H
JIPYTHX aJIlOMOCHJMKATOB. DTH MHHEpaJiBl HaGJIONAITCS CPEAM KPHCTANIOB
janacropa unp ru66CcHTa, a TakKe BKpAIUIEHbl B CKPLITOKPHCTaJJIHYECKYIO
6émuTOBYIO Maccy. JlannapaH HaGaomaj, YTO KPHCTAMIB «OEMHTa IJIOTHO
ob6BoviakuBaloTcs KaojmuuroM». O. M. ApakensH omnuchlBaeT arperarth
TOHKOITIPOPOCUINX JAHACIOpPa H ANIOMOCHJIHKATA.

BumuMo, Takoe XKe INPOHCXOXKIEHHE HUMEIOT JIENTOXJIOPHTHI, SBJSIONINECH
TJaBHBIMH NOPOJ0OOpa3yIOLIHMHCS MHHepalaMH OOKCHTOB HEKOTOPHLIX MeCTO-
poxaeHuii. 3aecb Mbl HaGmOfalH TecHbH nNapareHesuc Gémura ¥ AadHHUTA,
HepelKO B MpPUCYTCTBHHM aMmopdHoit ¢aspl. B packprcrannu3oBaHHEIX pasHO-
cTAX GOKCHTA H3 3THX MECTOPOXKIEHHH BMecTe ¢ HabHHTOM HAXOAUTCH He
6EMHT, a AHacnop.

Hapsny c¢ o6pasoBanneM 6EMHTa, a 3aTeM AMacnopa Hiau ru66cura 3a
CYyeT rejsl ABYOKHCH THTaHa o0pa3oBBIBaeTCSl PYTHN H aHatas. B cayuae
HQJHYHA OKMCH KaJbliMs B NEPBHYHOM BelleCcTBe GOKCHTa BMECTe C OKHChIO
THTaHa BO3HHKaeT ceH. DTOMY Ke Npoleccy OGS3aHBI CBOMM MPOHCXOXKJE-
HHEM MJbMEHHT, amaTHT M HEKOTOpble Apyrué MuHepassl. O6paszoBaHHeM
Juacropa ¥ ru66cHTa, BUIHMO, He 3aKAHYHBAIOTCS CJOXKHBIE NMareHHYeCKHe
npeoGpasoBaHHa GOKCHTOOOPA3YIOMEroCs BeIlecTBa.

B oanoM o6pasne nmosnHOKpHCTaJUIMYecKOro 6okcuTa HaGMoAancs KOPYHA.
JroT Ke MHHepas Gbll HaMH OOHapyXeH B OOKCHTaX TaK Ha3bIBaeMOro
rHOGCHTOBOTO THIIA.

O Hanuuuu B GOKCHTaX, KpOMe KOPYHHAA, aMopdHOH Ge3EOmHON OKHCH
ATIOMHHHA MOXHO CYJIHTb 1O TOMY ¢haKTy, UYTO pPacTBOPUMOCTh GOKCHTOB
OQHOrO MECTOPOXKAEHHS B IIENOYHBIX PacTBOpPax NpH TeMiepatype 105° wu
-aT™MocepHOM HaBJEeHHH Ha 5—79, HHXKE, 4eM 3TO MOMIO OHITb, €ClH Obi
BeChb CBOGONHBIR FIMHO3eM ObL1 CBA3aH B HGGCHT, KaK CYHTANH TpeabILy-
Ixe HecenoBaTesH. BeMuT ke m muacnop B 3THX GOKCHTaX HH OAHHM H3
HOCTYNHBIX HAM METOHOB He GbUIH OOHADYIKEeHHI,

ITepecyer XMMHYECKHX aHaNH30B 3THX KEPACTBOPDHMBIX OCTATKOB HAa MH-
HepaJIoOrHYecKHi COCTaB IMOKa3aJ HaJiHuHe B HeM Ge3BOMHOMN OKHMCH aJIOMHHHS.

Ha ocHoBaHuM H3J10XKeHHOrO BHIllle MaTepHaja MOXHO Cle]aTh CJefylo-
llHe BLIBOIBL. :
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1. Bémur npucyrcTByer B O6OMX THHaX GOKCHTOB — MOHOTHAPATHOM H
TPEXTHAPATHOM.

2. BéMuT xapakTepeH [l CKPBITOKDHCTAJIMYECKHX pasHocTedl o6Goux
THIOB H He HaOMIOAAeTcs B MNOJHOKPHCTANIHYECKHX OOKCHTaX.

3. BEMUT HaXOAUTCA B OOKCHTAX B CKPBITOKPHCTAJUIHYECKOM COCTOSIHMH.

4. BEMHT fBJIsIeTCH NepexXOAHBIM MHMHEpaJIoM OT KOMIJIEKCHOTO aJjiloMore-
Js K KPHCTAJUIHYECKHM JIHACIOpy HiH THOGCHTY.

5. TouHblit XHMHYecKHi cocTan GEMHTa He YCTaHOBJEH BBHIY HEBO3MOX-
HOCTH OTAEJHTb €r0 OT aJIoMOTeJs.

6. Amomorenb HJIH TOUHee aJiOMO-KPEMHe-THTAHOBBIfi TeJlb HMEeT pe3Ko
IepeMeHHBIH COCTaB. R

7. B nopmaspHHX (HeMeraMop(du3oBaHHEIX) GokquTaX . HaGmojaercs
CHHTeHeTHYeCKHH# KOPYHI, H, BHIHMO, NPUCYTCTBYeT OG€3BoAHagd aMopdHas
OKHCb aJIIOMHHHS.

JIJUTEPATVYPA

. Beaankun II. C, Usanos B. B. u Jlanuu B. B. MaTtepuann no MuHepaioTHR
ypanbckux 6okcutoB. Tp. KoH¢. mo reH. pym. kej., Mapr. u amomuunus, 1937,

2. HemoBa 3. H. Muxkpockonuueckoe HccnenoBanne OGokemToB- CeBepHoro ¥Vpana. Tp.
Ierporp. uuer., Ne 6, 1934.

3. Poxkosa E. B, JTamuna A H. Bémur n3 Gokcuros IOxnoro Vpana. Coserckas
reojorus, 6. 29, 1948,

4. TepeurbeBa K. ®. O xopynse u3 Gokoura Kasaxcrana. Tp. Bcec. Hayun.-mccl.
HHCT. MHH. CHpbd, BHM. 2, 1949.

6. Lapparant G. Les mineraux des bauxites francaises. Bull. de la Soc. Fr. de Min;,
vol. 53, NN 1—6, 1930.

6. Lapparant G. Les Hydroxides d’aluminium des argiles bauxitiques d’Ayrchire
(Ecosse). Bull. de la Soc. de Min., vol. 58, 1935.









OT HH30B IaJie030s1 K €ro BepxaM poub Bcex 3(¢ysHBHHIX NMPOABJEHHH 3a-
MEeTHO COKDalllaeTcsi, a 3HauyeHHe MHTPY3HH TPAHMTOHIOB, HaoOOPOT, PE3KO
pospacTaeT. 910 ChnpaBeTHBO M Ins Ypana. Takum oOpasoM,‘“3aMbiKaHHe
[1a71e03CHCKHX reocHHKIMHaneit Ypana u LlenrpanbrHoro Kasaxcrana compo-
BOXAAJIOCh YCHJIEHHEM HHTPY3HBHOH HesITeNIbHOCTH TIPH Pe3KOM COKpalleHHH
pcex BYJIKAHOTEHHBIX NpOsBIeHHH, DTO NOJoXKeHHe ObLIO OTMEYEHO HaMmi
"yxke AaBHO (6, 7) M NONXKHO ObITb OOBACHEHO TeM, 4To 3(dysuBHAA H
HHTPY3HBHas ¢opMalyH pasjeieHbl BO BPEMEHH H CBA3aHBI C Pa3MUHBLIMH
THNaMH TEKTOTeHe3a.

Ha npumepe llentpanpHoro Kasaxcrana noarBepiAeHbl H3BECTHHIC BHI-
CKa3biBaHHsl O HEepPas3pLIBHOH CBSI3H TPAHUTHBIX HHTPY3H#l CO CKJaakooOpaso-
panueM. IlyTaAMH mombeMa Marmbl SBHIHCb KPYIIHBIE PA3JIOMBI, CONpSXKEHHbIE
00 CKJIAAYaThbiMH CTPYKTYPAMH, YXOAsllHe B [OMajeo30fickoe OCHOBaHHE
crpanbl. O6 3TOM CBHIETEJIBCTBYIOT pealibHO HalJilofaeMble PasjioMbl, JIHHER-
Has ¢opMa HEKOTOPhIX OGOJMBIUMX HHTPY3HH, NepeceyeHHe HHTPY3HBHBIMH
TeJaMH CKJafuaThiX CTPYKTYp JApeBHero ocHoBaHufi (CaphlCyTeHH3CKUH
pofopa3zen). TekToHHYeCKHe ABHXKEHHA OOGecHeuHBaJH AOCTHXEeHHe Marmoi
TOrO HJIH HHOTO CTPYKTYPHOTO sIpyca 3eMHOH KOpDHI.

Nonpasnenenne I'. Kaoocom u A. A. TlonkaHOBEIM HHTPY3HH Ha CHHTEK-
TOHHYeCKHe M NOCTTEKTOHHYeCKHe He CONEPXKHT YKa3aHHs O Hayajie Pa3sBHTHSA
HHTPY3HBHOTO IIpoliecca U OTpa’KaeT TOJIBKO OTHOILeHWe HHTDY3HBHBIX Teji
K TEKTOHHUYECKHM CTPYKTypaM Ha MeCTe HallluX HaGmiofeHHi, T. e. YCJOBHSA
IIPOHHIIAEMOCTH JUJIS MarMbel B TOM HMJH HHOM YydacTke 3eMHofi kopbl. Cam
HHTPY3UBHBIA IIpOLleCC B LEJNOM SBJsSeTCS TOJbKO CHHTEKTOHHYECKHM, TakK
KaK MarMaTHYyeCKHe M TEKTOHHYeCKHe Ipoliecchl oOpasyloT OAHOBPeMEHHO
BO3HHKAIOLIlee H Da3BHBAIOLLeeCss eIHHCTBO.

BecbMa BeposiTHO, 4TO MarMa mnepeMelllajacb MO BJHSIHHEM PasHOTo
JABJIeHHs] B PpasHBIX YacTAX 3€MHOH KOpbl, BO3HHKABIIEro IPH TeKTOHH-
4eCKHX IBHXKeHHUsX. UeM Brolle moAgHHUMajach MarmMa, TeM OOJblUYyI0 PpOJib
npuobperano GOKOBOe JIaBjieHHe H BOBMOXKHOCTb HEPABHOMEPHOTO JBHAKEHHS
camoil MarMel K BMelalolUlux nopold. Bmecre ¢ TeM, HepaBHOMepHEIe ABHXKe-
HHSl Pa3jIMYHO YIJIOTHEHHBIX M IUCJHONHPOBAHHBIX CJAHLEBBHIX TOVILL 3eMHOH
KOpBl CO3[aBaJiH GJaronpHATHHIE YCJIOBHSA AJA 00pa3oBaHHsA KaMePHLIX NIPOCT-
paHcTB HHTPY3H#. [1pH nmoxbeMe MarMbl BOSHHKANH GJaronpHsATHbIE YCJIOBHSA
JJa TpoleccoB accuMuasiuud. M. A, YcoB pmomyckan, 4yTO Marma, npu ABH-
JKeHHH BBePX, MOXKET NPOXOAHTh HEeCKOVIbKO Kamep. [Jy6oKuHe pasioMbl B
KPHUCTaMJIMUeCKHX NOPoJax JONajieo3os BLIBOAWIH MarMy B CTPYKTYpDHBle
SipyCHl MeHee AHCJOUMPOBAHHOTO 11ajie030d, B KOTOPBIX OHa paclnpocTpaHs-
JIlach BIOJIb IOBEPXHOCTEH HeCOTJIacHsl, HA TPaHHUAX DPa3JHYHBIX JIHTOJIOTH-
YECKHX KOMILIEKCOB, B LEHTPaJbHBIX YacTAX AaHTUKIUMHOPHEB H pexe B
CHHKNMHOPHSAX. [lo NpeACTaB/eHHSAM Ka3aXCTAaHCKHX [eOJIOTOB, BEPTHKab-
Hasfg MOIMHOCTb TPAaHHTHBLIX TeJl HeGoJblIasi H BO3MOXHO CYLLeCTBOBaHHE
MHorocyofineix HHTpY3uit (15). MMetorcsi mepexomusie ¢OpME OT HHTPY3Hft
3TOr0 THMA K TaKHM, B KOTOPEIX COIVIaCHOE 3aJjleraHHe CHJbHO OCJIOKHEHO
JNMCKOPNAHTHBIMH OTHOLIEHUSIMH K BMeIAIOUIHM NOPOZAM H Aajiee K IITOKaM
H Tpy6ooGpasHeiM TenaM. Kmaccuueckue ¢opMbl GaTONHTOB He KOHCTaTHPO-
BaHBl M He NOKa3aHEL,

I'. H. lllep6a nonaraer, uTo KaMepHble NPOCTPaHCTBa OGPAsyOTCA MPH
OTHOCHTEJIbHBIX BEPTHKAJIbHBIX BOCXOASIIUX JBHXKEHHSIX OTHAEJbHBIX G6JIOKOB
Mopox KpoBJjH. BroJsHe BepofiTHO, YTO TakHe [ABHKEHHS MOryT OhiITh H
HHCXOAAMIMMH — JBHXXeHHAMH TOXOIUBBI HHTPYy3Hil. JIpyrHe crnocoObl 3aHf-
THA KaMepbl HHTPY3WsIMH, HalpuMep, YJbTpParpaHUTH3allHs HWJIM THIOOTe3a
3amemennsi, no [I. H. KponoTkuHy, He mnoaTBepxkAaloTca (paKTHUYECKHMHU
JdanupiMH, HauGosee uwacras BeJHuHHA mIOUWlanell HMHTPY3HH — ot 200—
300 mo 1000, pexe 2000-—3000 k8. xM. ITpeo6nafaloT NpH 3TOM BHITAHYTHE
¢bopMbl MaccHBOB, MeHee PaCmpOCTPaHEHBl OBajbHble H okpyrabe. Ilo naH-
HeiM I1. H. KponoTkuHa, HCXOAMBLIETO H3 OLEHKH MOIUHOCTEH CJIOHCTBIX
TOJILl, MHTPY3HH OCTRIBAJH NPEHUMYUIECTBEHHO Ha raybuHax 0,5—2 kM (8).
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2. CxeMa CTPOEHHSI HHTPY3HBHMHX KOMILIEKCOB TPaHHTOHIO0B

B xole pa3BHTHA KaXX/IOTO MHTPYSHBHOTO KOMILIEKCa HaMH Pa3jIHvyaloTcs:
1) coGcTBenHo HHTPY3HBHAs (asa, 2) ¢dasa XHIbHHIX MOPOA.

Cpenu mopox MHTpY3HBHOH (asbl IO 3HAYEHHIO, pa3MeINeHUl0 B TNpPOCT-
paHCTBe, COCTaBY M BpeMeHH MOSBJIEHHS MOTYT OHiThb BbilieseHnl: 1) raas-
Has MHTpy3uBHas ¢auus, 2) ¢auus SHAOKOHTAKTOB, 3) Qalusa CaTeJJIHTOB,
4) danua JONONHHTEJBLHHIX HHTPY3HA.

Cpenn mopoa KWiIbHOH (a3bl Pa3IMYAIOTCA MPOH3BOAHBIE JBYX 3TaroB,
H3 KOTOPBIX KaXIbiil COMPOBOXKAAETC B KOHIIE IOfIBJEHHEM MOCTMarMaTu-
UeCKHX XKHJBLHBIX 00pasoBaHHi.

3. Poab siBnennit ruGpuansma B MHTPY3Hax Lenrpaannoro Kasaxcrama

Ha xopowo u3ayyenHblXx npuMepax LlentpanpHoro Kasaxcrana reoJior-
YeCKH H NeTporpauuecKd HMOKa3aHO, YTO TPAHOAMOPHTOBLIH COCTaB IJIABHBIX
HHTPY3UBHBIX ¢auui, AuopuTOBbII H raGOPOMIAHBIA COCTaB CATEJUIHTOB H
SHJIOKOHTAKTOB OOGYCJIOBJIEHBI MMPOLECCAMH AaCCHMHJISIIHK H THOpHAM3MA Ipa-
HHUTHOfI MarMbl, YCBOEHHEM BYJKaHOTEHHbIX 06pa3oBaHMil aHAe3HTO-6a3alb-
TOBOTO COCTaBa, KOTOphle LIHPOKO PacrnpoCTpaHeHH B BEPXHEM IIPOTEPO30e
M MepBOi MOJIOBHHE HHUXKHEro maneosos .

ITopogaM HMHTPY3uil rPaHOZHOPHTOBOTO COCTaBa CBOHCTBEHHH HEKOTOpHIE
0COOGEHHOCTH:

a) UeTko BhipaXKeHHble SBJIEHHS aCCHMHWJIAIMH M KOHTAMHMHAIMH Mare-
pHAJOM BMeIAIOIIMX NOPOA.

6) OO6uJHe KCEHOJHTOB.

B) O6uine B nmopoiax poroBoil OOMaHKH, a TaKXe HajJHune NErMaToHiA-
HBIX 060CcOOAeHHH AHOPHTOBOTO M Tra66poMAHOrO COCTaeEa, YTO INOATBEpKIa-
€T CYLIeCTBYIOLIHe B3rJISAb O COJNBLIOH POJIH JIETYYHX NpPH ACCHMHIISUMH H
ru6puausme.

r) IlosiBneHHe B danusx >HAOKOHTAKTOB MEJAHOKPATOBHIX NOPOA THN2
ropHGJeHANTOB HWIH TraGOpOHAOB C PpeNHKTAMH NHPOKceHa. XHUMHUYECKHH
COCTaB 3THX NOPOJ ABJSETCH HHOTAA GoJiee OCHOBHBIM, YeM COCTaB [OIJIO-
UIeHHbIX 06pa30BaHH.

n) Hanuuue KCEHONIHTOB MECTHBIX INIOPOA H BHIHECEHHBIX H3 TVIYOMHBI,
HanpuMep, COBMeCTHO€ NMPHCYTCTBHE B HENOCPEACTBEHHOM COCEACTBE BKJIO-
YeHHH aMQHOOJUTOB H POTOBHMKOB, a TaKxe HaJHYHe KCEHOJIUTOB, COCTaB H
PeJHKTOBbIe CTPYKTYPEl KOTOPHIX He COOTBETCTBYIOT TAKOBHIM BMEILAIOLIHX
NopoA.

e) Yacrbie, 6bICTpble, He3aKOHOMEPHBIE CMEHBl TPAHHTOHIOB Pa3HYHOrO
COCTaBa, I'PAHHIBI MEXAY KOTOPHIMH Gojblieil YacThlo He COOTBETCTBYIOT
OYEPTAHHAM CAMHX HHTPY3UBHBIX Tedl.

k) Hanuune CTPYKTYp H OCOGEHHOCTEHl MHHEPAJOrHYECKOro COCTaBa,
XapaKTepHbIX [J11 FHOPHAHBIX TOPOA.

B. H. Jlonounukos paccmatpuBai auopuThl Kan6ul Kak rHGpHAHBIE NOPO-
Ou. ['m6pupneie nmopoanl Ypana onucannl A. H. 3aBapuukum, T'. A. Coxrodo-
BuiM, B. M. PomanoBeiM u B. M. Kymnerckum, a CeepHoro Anrtasg —
A. TI. JleGerebiM. [Mocnennni MoguepkHyn o6OTallleHHE MAarMbl JETYYHMH
¢ o0pa3oBaHHeM NErMaTOHMAHBIX Pa3HOCTeH TMOPHAHBIX NOPOA. [HOPHAHBIM
noponam Kysneuxoro Anaray mocBsitieRbl paGotsl A. JI. Hdomuna, Tyew —
B. I1. Epemeesa. [lo KaBkasy u 3akaBKasblo MHOTO HMTEPECHBIX MaHHBIX
npuseneso M. H. Cutkosckum, B. T. I'pywessim, A. JI. Honuusim, T. 1. Ada-
nacbeBbIM, M. A. ®aBopckoii 1 B. &. MopkoBkuHo#t, no Cpennei Asuy —
B. M. Kynnerckum 1 X. M. A6nysnaeBbiM. DTOT NepeyeHb HccaenoBaTenedl
TIOKa3biBaeT IMHPOKHH HHTepec COBETCKHX MeTporpad)oB K BONpPOCAM acCHMH-
AAUHH H THOpHIH3MA.

! BonpocH ruCpHANsMa OcBelllens MAOR B ocoGo paBore, KOTOpas CHaHa B MedaTs.
66



B 3ak/I0ueHHE YKa)KeM, YTO MNOCTOSIHHOe BHHMAaHHE K 3THM BOMpOCaM
pposiBaser u Il C. BensHkuH, NMoqUepKHBAIOUIKH, YTO KOHTAKTOBbLIE SIBJIEHUS
BbIABJSAIOT OYEHb LEHHbIE, NMOANAIOIIMECs KOHKDETHOMY H3YUEHHIO MPOLECCHL,
KOTOpble HCKJIOYAIOT BO3MOXKHOCTb HAY4HBIX CIEKYJISUMH.

B oaHHX cayyanx ruGpuaHbie mopoAnl ra66po-AHOPHTOBOrO M IPaHOAHO-
HTOBOTO COCTaBa (OPMHPOBAJNUCH B pe3yJbTaTe ACCHMHJSAUNH BYJKAHOTEH-
HbIX TIOPOJ, B APYrHX — ra66po H B TPETbHX — H3BECTHAKOB.

3acayroit X. M. AGryanaeBa (2) siBisieTCs TO, YTO OH OTMETHJI: a) Bpel-
gole CTOPOHBI  YBJIGYEHHS] MAEAMH KPHCTaJ/IH3auuoHHOH auddepennua-
nun BoysHa, 6) 3HaueHHe AacCHMMJALMH W FHOpUAM3Ma IUISi BELLECTBEHHOrQ
cocTaBa HMHTPY3HH, MOLUYEPKHYB TeM caMbIM POJb BMelllaloliedl cpessl.

CripaBeLiHBOCTD TpPeGyeT OTMETHTb, HYTO THIHO3 KPHCTaJJIH3aLHOHHOM
pudodepeHinaunu He ObIT MaccoBbiM. JIBa KPYNmHBIX Haumiux merporpaga
&. 10. Jleruncon-Jleccunr u B. H. JlomouHnkoB oTKa3ajucb INPH3HATL €€
yHHBepcaJbHbIA XapakTep. TeM He MeHee yBieueHHe Teopueil BoysHa Bce ke
fIpUBEJIO MHOTHX neTporpadoB Ha MO3HLHMH HEJOOUEHKH HJIH OTPULAHHs POJH
reoJIOTH'ECKO CpPeNbl MarMaTHYecKHx oGpasoBaHHil. B wactHoctH mo Cesep-
nomy Kasaxcrany lO. A. Bunu6un, 6ynyun CTOPOHHHKOM KDHCTaJIH3aUHOH-
woil muddepenunauun, Bce pasHoo6pa3ue TOPHBIX NOPOA TPAHHTOHIHBIX
KOMIUIEKCOB BHauajie OGBACHAN C MO3ULHA 3TOHl TEOPHH H TOJBKO IO3JHEE
cTall NPH3HABaTb HEKOTOpPOe 3HAYEHHEe ABJEHHH THOpHAH3MA.

Bo MHOrHX cJydasix HCCJIEOBATENH MNPHHHMAIOT TaKHe TreHeTHUecKHe
cXeMbl, KOTOpble OGBACHSIOT TPAHOAMOPHTHL H CONpPOBOXKAaAOLIiMe HX Oonee
OCHOBHEIE TOPOAK TO COBOKYNHOMY JefictBHio Teopuit [Jlanu u DBoysHa:
njaaBjieHde 6GasanbpTaMH cHajMuecKol OOONIOUKH ¢ mocJeayollel KPHCTaJJIH-
sagHoHHOH auddepeHnHanneli; K YHCAY I3THX HCCJAefoBaTesiel OTHOCSTCS
KssarkoBckuii 1 Ba. CoGones. FmeloTcss NMONBITKH KOMOHHHPOBATD MPOLECCH
KpHCTAJUIH3aLHOHHOH  nuddepeHnHaUMH M acCHMHUNALMM,  HanpuMep,
H. A. EauceeBa (Anrait) u M. H. CurkoBckoro (3akaBkasbe).

CpaBHenne XHMH3Ma THOPHAHBIX TOPOX, Oo6pasoBaBILMXCS B OOCTaHOBKE
acCUMHJIALHH KapOGORATHOrO H BYJKAHOTEHHOTO MaTepuaja ©0 CpeaHHMH
THIAMH TIOpPOX o JI3au (FpaHHTHI, IPAHOAMOPHTHI, AUOPHUTH, raG6po-gHOpH-
TH M JPYyrHe), NPHBEJO Hac K BLIBOAY O HaJIHUHH CJEAYIOIIHX 3aKOHOMep-
nocreft (B uucnax A. H. 3aBapuuxoro).

ITopoabl, BO3HHKIIHE IIpH AaCCUMWJISILWH KapGoHaTHOro Martepualna, cpaB-
HHTEJIBHO ©0 CDEOHUMH THIAMH OTJHYAIOTCS MOHHXEHHBIM 3HaUYeHHEM
OTHOCHTENILHOTO CONEpKaHHs Ilesouell (uyucja a), NMOBHIIIEHHBIM 3HaueHHEM
aHOPTHTOBOH M3BecTH (YHCJIa ¢), U MarHug (m’) B cocTaBe IIBETHHIX MHHe-
panoB. COOTBETCTBEHHO IJISt MOPOJ, BO3HHKIIUX HPH ACCHMUJISLUH BYJIKaHO-
FeHHBIX TOPOJ HOPMAaJbHOTO OCHOBHOTO H CpeJHEro coCTaBa, AOJIKHO OHTb
O1MEYEHO MOBBIIEHHOE 3HaYeHHe YHCel & W m’ W TNOHHIKEHHAs BeJIHYHHA
qucna c. IloBemenne uncyia f/— OTHOCHTEJIBHOTO CONEPIKAHUA Kejle3a B
LIBETHBIX MHHepaJlaXx — 3aKOHOMEPHOCTH He OGHapyKHBaeT.

Hannyne B ru6GpHOH3HPOBAHHBIX HHTPY3HAX KCEHOVIHTOB MECTHOTO H
TIyOMHHOTO MPOUCXOXKAEHHA YKasblBaeT Ha TO, YTO TeKTOHHYecKas ofcra-
HOBKa fBJISIeTCS IOMNOJIHUTENBHEIM H BaXKHBIM YCJOBHEM, OLpeNeNsomuM
macuira6 pasBuTHs rHOpHIH3Ma H UTO SIBJeHHS rHOpPHAM3MA HAYHHAJNHCh HA
OyTax mMogbeMa MarMbl IO ee NPOHHKHOBEHHS] B KaMepy OCTbIBaHMSL.

H3yuennble mpumepnl rpaHoguoputoB lLlewTpanbHoro KasaxcraHa He
OPUEHTHPYIOT HacC B CTOPOHY NpH3HaHHA ONpefesloliell POJNH MarmMarHye-
CKOfi MJIM KPHCTAJJH3aUHOHHOH AHbdepeHuHauun npH GOopMUPOBAHHH NMOPOL
HHTPY3HBHOH (pa3nl. DTOT BHIBOA COIJIACYeTCA C HALIMMH NPEACTABJICHHAMH
O TOM, YTO TOSIBJEHHe MarMbl, Kak pacIjiaBa, CIOCOGHOIO K NepeMelleHHIo
B BepxHHe CTPYKTYDHEIE SIPYCHI KOPBI, KaXIblil pa3 OTBeYaeT OlpenejeHHOMY
MOMEHTY — HauaJny MABHXXeHHH, NMPHBOAAIIUX K 00pa3oBaHMIO CKIaxoK. Eciu
PaccMaTpuBaTh HHTPY3HBHHIH NpOLECC KaK CHHTEKTOHHYECKHI, TO CTaHer
OYEBUIHEIM, 9TO NOJAaYa MarMbl B AOCTYNHBIE IJIS Hallero H3yYeHHS caMbie
BLICOKHe CTPYKTYpPHHIE fAPYCHI OTBedaeT HaHOoJiee HHTEHCHBHHIM TeKTOHHYE-
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CKHM [BuKeHHAM. EcrecTBeHHO, YTO Takas OOGCTAHOBKA ABHIKEHHH HE MOMKET
6LiTh 61arOMPHATHON JJIsi pa3BHTHS KaKHX Obl TO HH OLUIO siBIEHHH mHdde-
peHuHanuy. JIeACTBUTEJNBHO, TOJNBKO NPH CIOKOHHOM OCTHLIBAHHH YK€ B
npefeNax KamMep MHTPYy3Wit Mbl HHoTAa HabjiojnaeM NpH3HAaKH Auddepen-
nHanuy, oGbACHseMBle Ta30BLIM NEPEHOCOM, HANpHMepP, HEKOTOPYIO KOHIEH-
Tpanuio IBETHbIX MHHEDAJOB B SHIOKOHTAKTaX BHE CBS3H C COCTaBOM
BMeIILAIOIIUX NMOpOoA, 6e3 NpPH3HAKOB aCCHMUISLHH H T. IL

HauGouiee pe3ko acCHMHISLHS H THODHAM3M CKAa3aJHCh B TOTIAHICKHX
pHTpy3usix LlentpannHoro Kasaxcrana, B MeHbllleM MaclitaGe THOPHIH3H-
poBaHa MarMa HHIJKHeACBOHCKOTO H  elle MeHee — BEepXHEREBOHCKOro
KOMIIJIEKCa; TakMM oGpa3oM, B NepBOil HOJOBHHE MaJle0301 HMEET MECTO
yOblBaHHe¢ MHTEHCUBHOCTH THOPHAH3MA IO HallpaBJeHHIO K 6ojiee MOJOIALIM
06pa3oBaHHUAM.

BemiecTBeHHBI COCTaB MHTpPY3HH HOPMAJBHBIX TPAHHTOB OTJHYaeTcs
66ABLUINM NOCTOSHCTBOM, B LEHTpaJBHEIX YacTAX OGOVIBLIMX MAacCHBOB Pa3BH-
TH CPeIHEe- H KPYHNHO3epHHCThie MOP(HPOBHAHbEIE GHOTHTOBHIE H JIEHKOKpaTO-
Bble TPaHUTH. MHorma Te W JApyrHe HaxoAATCA COBMECTHO H  CBSA3aHBI
nepexofamMu. B caTejuiHTax, SHIOKOHTAKTax H anodu3ax TpaHHTH HHOTAA
CMEHSIOTCA Pe3KO TNopPUPOBUAHBIMH  NOPOJAAaMH — IpaHHT-nOpHHpaMH H
BHAUYHTEJBHO peXXeé MEJNKO3epHHCTHIMH MopoAaMH. Jljifd BepXHeHNeBOHCKHX
JeiikokpatoBbix rpaHuroB Cepeproro Kasaxcrana B Qamum carensuToB
VCTAHOBJIEHO pPa3BHTHe FPaHHT-NOPPHPOB co CPepoNHTOBBIMH H  (ETB3UTO-
BhHIMH CTPYKTYpaMH OCHOBHO#l Macchl. Ilo BHeutHeMy BHAY TakHe NOPOABI
HanoMHHAaIOL .3 y3HBLL

B HHTpy3HsiX IPAHATOB, HECYIMX NPU3HAKH FUOPUAM3MA, B SHAOKOHTAKTaX
NosIBNSIETCSl pOroBasi OOMaHKa W ellle peXke MOHOKJIHHHBIY NMHPOKCeH, HabJo-
LaloTcA Nepexonbl B poroBoOGMaHKOBBIE 'PAHHTH, IMPAHONMOPHTH HJIH IPAHO-
CHEHHTBI M CHEHHTHI, peiko B ra66pocHeHHTH: OQHaKO BCe 3TH Govlee OCHOB-
Hble (DalMH 3HIOKOHTAKTOB B JEBOHCKHX HHTPY3HSIX FPAHHTOB Pas3sBUTHI MaJo

4, KoHTaKTHbie M3MEHEHHS

TopHble MOPOAB! KOHTAKTOBHIX OPEOIOB HHTPY3Hi Naneo30fCKHX TPaHHTO-
1upos LlenrpansHoro Kasaxcrana usyueHsl BooOuie HemoctaTodHo. OHH Tipef-
cTaBjleHBl NMOpPOoAaMH (GalUH POTOBHKOB, T. €. 06pa3oBaHHSAAMH, OTBeYalOIMMH
MaJeM riy6uHaMm ocrutBaHus HHTPY3uil. Ilpu obwedt ouenke maciutaba KOH-
TaKTHBIX H3MEHEHUH CJIeIyeT OTMETHTb, UTO HHTPY3HH T'PaHOAHOPHTOBOTO
COCTaBa, CPABHUTEJIBHO € AJISICKHTOBHIMH H HODMAaJIbHBIMH T'DaHHTaMH, Bbi3bl-
BaIOT B OJIHHX M TeX JKe reoJJOTHYECKHX YCJIOBHSIX GoJjiee HHTEHCHBHBIE H3MeHe-
uus. Takum o6pa3oMm, XUMHYeCKasd AKTHBHOCTb Marmbl, 00yCJIOBHBILASI Pa3BH-
THe TMpolLeccOB THOpUAM3MA M T'PAHOAMODHTOBBIE COCTaB HHTDPY3HH,
CKasblBaeTca B OOIIEM M Ha MacluTaGe KOHTAKTHHIX H3MeHeHMH. BMmecre ¢
TEM OYEBHIHO, YTO JUJIsl OAHOM M TOH XKe HHTPY3HM KOHKPETHas LIMPHHA KOH-
1AKTOBEIX OPEOJIOB 3aBUCHT OT 3aJjleraHHs MoBepxHocTefl KOHTAKTOB, BelllecT-
BEHHOTO COCTaBa BMeLIAKUIHX NOPON H UX MPOHHIAEMOCTH.

JInsi MacCUBOB NMpHMEpPHO OAHHAKOBOH BEeJIMYHHBI, HO TI'DAaHOLHOPHTOBOIrO
COCTaBa LUHPHHA KOHTAKTOBBIX OPEOJIOB Yallle HaxOmUTCA B npexenax 500 M,
a And MaccHBOB JIeHKOKpPaTOBHX rpaHuToB — 100 M.

IlpennpuHaATOe B HEKOTOPBIX CJIyYasX H3yueHie KOHTAKTOBO H3MEHEHHBIX
BMeIIAIOIINX NOPOJ aHAE3HTO-0a3aJbTOBOrO COCTaBa TMO3BOJIMJIO YCTAHOBHTL
cienyoiee:

a) OKoJIO MHTPY3Hil IPadOIHOPHTOB 3eJIeHOKaMEHHbIE TOPOALI HpeBpalle-
Hbl B IIHPOKCeHOBble M aM(pubGosopbie poroBukH. MecraMu oOpasyloTcs am-
pHUGOTHTHI.

6) B 3K30KOHTAKTOBBIX MOPOAAX colep:kaHHe aMpuOola M MIPOKCEHA IO
CPAaBHEHHIO C HCXOQHBIMH MOPONAMH 3HAYHTEJIbHO YBEJHUMBAETCH.

B) B OTAe/bHHIX y4acTKax KOHTAKTOB GOVIbIINX WHTPY3HH IPaHOXHOPHUTOB,
KCTOpBle HCIBITAJH AaCCHMHJISLHOHHBIN THODHAN3M, TNHPOKCEH-IJarnoKJia-
30Bble POTOBHKH CMEHSIOTCSl KPYIHO3ePHHCTBIMH MHPOKCEH-IUIarHoKIa30BbIMH
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3aHHBIE.C 3THMH IOPOAAMH NepexofaMH OoJlee HJIH MeHee 3HAYHTENbHbIE yda-
CTKM JIEHKOKPAaTOBLIX TI'DaHHTOB.

r) Ha paHHHX TeKTOHHWYECKHX 3Tamax NOBBIIIEHHEe TeMIepaTypbl B NYHKTaX
MarMOO0pa3oBaHHsA A0 TeMmmepaTyp GoJee BLICOKHX, YeM TeMIEpaTypa BhITJIA-
BJIEHHS] TPAaHHTHOH 3BTEKTHKH, CO3JaeT YCJOBHA JJs oOpa3oBaHUs Neperpe-
THIX PAacllaBOB, NepelJiaBjeHHd H IUHPOKOTO Pa3BUTHA SIBJEHHH acCCHMHAA-
pHH. TakuM o6pa3oM, BelleCTBEHHBIH COCTaB HOPMaJbHBIX GHOTHTOBBIX IPaHH-
TOB M TPAHOLHOPHTOB MBI MOXEM paCcCMaTPHBATh KaK Pe3yJabTaT GoJblIero
AJIM MEHBIIErO0 YCBOEHHsI TPAHHTHBHIMH paciuiaBaMu (B Hauajle 3BTEKTHUECKO-
ro COCTaBa) MaTepHaja BMellalolled cpelnsl NpPH JBHXKCHHH MarMbi B
BEPXHHX CTPYKTYPHBIX fIpDyCaXx 3eMHOH KODHI.

Heob6xonuMo HaneMHHTH, UTO BJHSHHE cpenbl Ha BellleCTBEHHbIH cOCTaB
YHTPY3UBHBIX [IPOSIBJIEHHH MOXKET BBIPAXKaThCsl He TOJBKO B fBJIEHHAX acCu-
MRJISIIHH, KOHTAMHHAaUKMM H oGpa3oBaHHSA THOPUAHBIX NOPOJ, HO H B TaKHX
fpoleccax, P KOTOPHIX caMa MarMa HHYero He NOTJIOULaeT H3 BMeLIlalolHX
nopoJ, a, Hao6opoT, OTAAeT YacThb CBoero Marepuana. Mul uMeeM B BHOY Mpo-
Hecchl, ONHCAHHbEe IJIsi TOHKHX HHBEKIHH IDAHHTHOTO COCTaBa, 3aJleralollux
cpefu yAbTPAaOoCHOBHEIX mopoi. B omuux cayuasx morepu SiOp u menogei
NPUBOAAT K HAKOMJIEHHIO KOpYHAA (KBIIUITHIMHTBI) M OCHOBHOTO IIaTHOKJAasa,
B IPYTHX — JeCHJIHKAlHsi OTPaHHYHBAETCsl NOsiBleHHeM HedesiHa, HanpHMep,
B bepesoBckom mecropoxaeHud (o M. B. Boponraesckoii). B naHHOM ciydae
peub HAET O TaxoM crocobe o6pasoBaHust HeeNHHCOAEPKALIMX MOPOJ, KOTO-
poiit 119 Ypana, HesaBucumo ot [llenna, B csoe Bpems nmpemioxua E. A. Kys-
penoB (9). HeoGxoquMbiM ycioBHEM B O0OMX CJIyyasix JAeCHJIHKALHH SIBJIAET-
cl y4acTHe B PeaKUHAX 3HAUHTEJbHBIX KOJHYECTB JeTydyux. Bmecte c TeM
MOAYEePKHEM, UTO OTHECEHHe KBIUTHIMHTOB K peakKIHOHHO-MEeTacOMaTHYECKHM
obpasoBanusam (no M. C. KopHHCKOMY) HaXOZUTCS B IPOTHBOPEYHH C LaH-
HBIMH HX TeOJIOTHH M netporpacdum.

5. dauus HONOJHHTEABHBIX MHTPY3HM

Ilpexxne yeM nepefiTh K NMOpPOZaM KHUJbHOH (pasbl, KOCHEMCS TEX CPaBHH-
TeJIbHO HeGONbUINX MarMaTHYeCKHX TeJl (LITOKH, IJIaCTOBLIE 3aJleXKH H JaiKH),
KoTopble OblIH OOHapyKeHbl B HEKOTOPHIX Pa3HOBO3PACTHBIX WHTPY3HAX Ipa-
HUTOHIOB. Ilo KaueCTBEHHOMY H KOJIHUECTBEHHOMY MHHEepaJioTHYECKOMY CO-
CTaBy NOPOABI IOMOJHHTEJbHHIX HHTPY3HHl TOXIECTBEHHBLI MOpPOLAM [JiaBHOM
HHTPY3UBHO# (baluH, a B MeJKHX TeJaX W MOPOAAaX OHH OTJHYAIOTCH MEeHbLUIM-
MH pasMepaMH CJaramoliiX HX KOMIIOHEHTOB H NOP(MOUPOBHAHEIM CIOXKEHHEM.
BpeMmsi BTOp3KeHHSI INONOJHHTEJNBHBIX MHTPY3Hfi onpefesisieTCsl OTYETJAHMBO ce-
KYLIHMH HX KOHTAKTaMH C IPaHHMTaMH TJIaBHOH HHTPY3HBHOR (dhaluH M nepe-
CeYeHHeM HX JKHJIbHBIMH IDaHHTAMH MepBOro srana. Mml Bhpase caejnaTh
BBIBOJ, UTO HHOrAa IPOLECC CTAHOBJEHHS HHTPY3Hil OCNOXKHSICA TeM, YTO A0
HosiBJIeHUsT NOPOJ KUJBbHON (pa3bl, B CBA3H C MMEBIUHMH MECTO NOIBHXKKaMH,
NpOHCXORMJAa TMomaya HeOOMNbUINX MOTOJHHTENBHBIX MOPUMH HHTPY3HBHOM
Marmel.

6. TMopoan XHAbHOH (a3nl

Briepsele ¢ KHABHEIMH NOPOJAMH TPAHHTHBIX MHTPY3HH HaM NPHLIJIOCH
cToMKHYThCst B 1936 r. B ceBepo-BocTouHOM Kasaxcrane, MHTepecHble HaGiio-
JieHHs1 TOGYAHJIH K MOCTAaHOBKe CIHeLHAaNbHbIX HCCIENOBAHUMH, KOTOPhIE IBHJIHCh
npeamerom aAucceprauuoHHofi pabotnt O, C. Ilonkso#t (11). OpmHako npu
reyiornyeckHx paborax JXHJIbHBIM MOPOJAM #H HX B3aHMOOTHOLUIEHHAM Bce
eille, K COXaJIeHHIO, YAeJfieTCs CJHHUIKOM Majo BHuMaHusi. Haine snakomcrt-
BO C XHMJbHBIMH NMOPOJAMH TPAHHTOHAOB Pa3JHYHHIX pafioHoB Colo3a H pe-
3yJbraThl pabor APYrHX HccaefoBaTeself, oGpaTHBILHX HAa HUX BHHMaHue (14),
NoKa3biBaloT, 4TO BBIBOABLI Mo LleHTpansHoMy Kasaxcrany umelor obliee 3Ha-
yeHne. B vacTHocTH pesysbTaThl HaOMIOAEHHA HAX XKUJbHEIMH Toponamu Ka-
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3aXCTaHa MO3BOVIMIH 3HAYHTEJNbHO TOYHEe YCTAHOBHTH IOJOXEHHE 3TanNoB
pynooGpa3oBaHHsi B CXeMe Pa3BHTHS HHTPY3HBHOro Mpolecca H BbIAICHHTB
CyLIecTBYOIHe 3aKOHOMePHOCTH.

OueHb BaXKHO MeTporpagpuyecKkoe TOKAECTBO KHJIbHBIX INOPOJ KaJleNOH-
CKHX H BepxHemaljeo3oiickux HHTPy3uit (11); 3To maer BO3MOKHOCTH NOJIB3O-
BaTbCS BCell COBOKYIMHOCTBIO (paKTOB, KACAIOIUXCA KHUJIbHLIX MOPOA UHTPY3HH
BCEX BO3DAacToB.

Cpead XHJIbHBIX NOPOJ HMEIOTCS 0O0pa3OBaHHSA ABYX BO3PACTHHIX 3TAMOB.
K nepBOMY OTHOCATCH KHJBI aILINTOB, XXHJIbHBIX I'DaHHTOB H TIETMATHTOB, KO
BTOPOMY — TFPaHHT-NOPQHUPH!, CHEHHT-MOPOHPLI, AHOPHT-NOPOUPHTEI, MHKPO-
JMOPHTEI, ra66po-rmophHPHTHI, ARA6GA3BI H JaMIPOGMHDPHL.

B MHTPY3HBHEIX KOMIUIEKCAX COCTaBa I'DAHOJHOPHTOB HJM HOPMAJbHBIX
rPaHHTOB OGBLIYHO TPHCYTCTBYIOT NPEJCTABHTENH KHJBHBIX HOPoi OGOHX 3Ta-
noB. B JefiKOKPaTOBEIX H AJNACKHTOBBIX IPAHHTAX XKHJIbHblE NOPOJBI BTOPOTO
3Tana BCTPEYalOTCs CPABHHTEJbHO PEJKO, Haille OHH OTCYTCTBYIOT.

EcTecTBeHHO TOuIaraTh, 4YTO NPH OCTHIBAHHH MHTPY3HH pa3BHBaeTcs CHCTe-
Ma TpeILLHH, KOTopas sIBJSETCS CJeACTBHEM COKDAlLlleHHs HHTPY3HBHBIX TeJ,
JOCTHrawoolero no noacuéraMm 109% nepBoHauyalbHOrO O0beMa MarMel. Bmecte
C TeM STH CHCTEMEI TPElYMH NPEICTABJIAIOT Pe3yJbTaT peaklUHH 3aTBepeBIUHX
HHTPY3UBHBIX TeJl Ha HarpysKy BMelllalOUIMX MOPOZA H JBUXEHHs, KOTopble
BO3HHKaJH B MOCJAENHHX NMPH H3MEHeHHWH OGBEMOB MarMaTHYeCKHX Tejl.” DTH
JIBHXEHMS # pasMellleHHe TPELIHH ONPEeAeNsiIHCh TaKXKe OOIIUM CTPYKTYDHBIM
IJIaHOM BMelalouleli cpeibl. Pojib Harpyaku BollllesieKallluX TOJH] OPH OCTHI-
BaHMH HMHTPY3UH NOXUEPKHBAETCS COBEPLIEHCTBOM Pas3BHTOH B IPaHHTOHHZAX
MOJIOTOH OTJeNbHOCTH. BO3HHKILIAsE CHCTEMa TPEIIMH OCTHIBAHHSL B OGJAaCTAX
SHIOKOHTAKTOB YaCTO OKAa3bIBaJjiach BeCbMa IPOHWIAeMOH Uil 3anoJHeHHA
MarMoif KMJbHBIX TPAHHTOB NepBoro srama. Kpome Toro, MHOro4YuCJEHHbIE
JKHJIBL T€X JKe NMOPOJ HEepelKo PacnpOoCTPaHSJIHCh BIOJb MOJIOTHX TPELIHH OT-
CJIAHBaHHA.

[Tocne ocToiBaHHS MHTPY3HH NMpH (OPMHPOBAHHH TMOPON HHJBHOH (asnl
BTOPOTO 3Tala IPOUCXONMJIH HEONHOKPaTHble MNOJBHKKY, BO30GHOBJABILHE
CHCTeMBbl TpewuH. JJjd 3THX ABHXKEHHIl XapaKTepHO: a) MNpeHMYyLIeCTBeHHas
HX JIOKAJIH3alHs B OTAEJbHBIX YYacTKaxX M JHHeAHBbIX 30HAX HHTPY3HBHBIX TeJI,
K KOTOPHIM NpHYpOYeHBl MHOTOYHCJIEHHBIE BBIXOJBI JKHJBHBIX TOPOA BTOPOrO
sTana; 6) ABUKEHHSI He OTPAHUYHUBAJNUCH NpefielaMH HHTPY3HI, HO BBHIBOXHJIH
JKHJIbHBIE TIOPOALI BTOPOrQ 3Tama JdajieKo 3a HX TpaHHUBl BO BMeLLaoLIHe
TOJIILH. .

BsauMHble TiepeceueHuss JaeK BTOPOTO 3Tamlla pPasjHUHOro COCTaBa CBHJE-
TEJBLCTBYIOT O TOM, YTO ABHXKEHHS] NPOHCXOAHJIH HEOJHOKPATHO, a BCe BMECTe
B35ITO€ — YTQ HX HCTOUHHK JIEXXHT BHE NpelesiOB BHAHMEBIX HHTPY3UBHBIX TEJl.

XunbHele nopoasl NepBOro 3Tana. Kak ormeuasoce sbllle, K
JKUIbHBIM O6Gpa3s0BaHHAM IEPBOro 3Tala OTHOCATCS AMMUTHI, allJIHTOBHIHLIE
JKHJIbHBl® TIDAHHUTHl, NOP(MHUPOBHIHBIE XXHJIbHBIE T'paHHTH, Bce 3TH mopoant
MHOTAA CBSi3aHBI [OCTENIeHHBEIMH NEPeXOJaMH M BCTPeYalrcs B Mpefesax Of-
HOTO XHJbHOTO Tejla. K 3TOMy Ke 3Tamy OTHOCATCS H NEerMaTHTHL.

Jns XKHAJBbHBIX NOpOJ HEPBOro 3Tana AMVIXKeH ObITb OTMEYeH DPAN OcobeH-
HOCTeH:

a) HckaountenbHasi IPHYPOYEHHOCTb MX BBIXOJOB K 06beMaM CaMHX HH-
TPY3Hil C AOBONBHO PEAKHMH CJIy4asiMH yXOIa MX MHBEKUMH 3a NpelesH Mac-
cuBoB. OHH 3aNOJHAIOT KaK KPyTONaRalolllie, TaK H NOJIOTHE TPEIUUHBI, HHOT-
na MpeuMYIUEeCTBEeHHO NocyenHue. [l MHOrHX MHTPY3Hii XapakTepHO Hepas-
HOMEpPHOE pa3MellleHHe XHJIbHBIX NMOPoJ B NPOCTPAHCTBE H MPHYPOUYEHHOCTL HX
K 06JlacTsiIM 3HIOKOHTAaKTOB H K IpaHHIAM NPOBECOB KPOBAH. B pexkux cay-
Yyaax B JKUJbHBIX I'PaHHTax HabmoJalcs JHHeHHBIA NapajyielnsM, CBHASTeNb-
CTBYIOLIHA 006 X OCTEIRAHHH B OOGCTAHOBKE INBHIKEHHIl.

6) dopMHpoBaHHe KHJLHBIX NOPOJ, NEPBOrO 3Tana NMPOHCXOAMJIO B Teye-
HHe 3HAYMTEJNbHOTO BpeMeHH. O6 3TOM CBUAETENLCTBYET HajlHyHe B HEKOTO-
PHIX HHTPY3HSIX HECKONBKHX TepeceKalouiXxea reHepanuil JKHAbHBIX IPAHHTOB
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i anautoB. Ilpu 3TOM nepBbleé HHBEKIHH B HEKOTOPHIX HHTPY3HAX ObIBAlOT
npeACTaBJNeHbl CPEJHE3EPHUCTHIMH PA3HOCTAMH. MoxHO moJsiararb, YTO MOSiB-
neHHe XXHUJIbHBIX TPAHHTOB HAauHHAeTcd ellie TOTAA, KOTAA TPaHHTOUIBI .He
COBCEM OCTBUIH, TaK KaK B 3aJb6aHiaX 3XHJBHEIX TeJ, B ITPOTHBOMOJNONK-
HOCTb HAafKaM BTOPOro 3Tama, sIBJIEHHA 3aKaJKH OTCYTCTBYIOT. 3ajieraHue
KHJBHBIX TPaHHTOB HE TOJIBKO B BHIAe 0oviee WJIH MEHee MOLIHBIX THITHYHBIX
JKHUIBHBIX T&JI, HO ¥ B BHAE MEJKHX LITOKOB WHOTJa NPHBOXUT K HEBEPHHIM
3aKJIOUEHHSIM O HAJHYHH pPa3HOBO3PACTHBIX CAMOCTOSITENBHBIX HHTDY3HBHBIX
MpOABJIEHHH.

B) JKunbHble MOPOXBl MEPBOro 3rana SBJIAITCS NPOAYKTAMH KPHCTAJJH-
3allHH OCTATOYHOH MarMebl B IpefeNnaX CaMHX HHTPY3HMBHBIX Tes. Takoe mpen-
cTaBJlieHHE TIOATBEPKIAETCH TeM OGCTOATENbCTBOM, YTO 3ajieraiollite B FpaHo-
JQHOPHTAX H HOPMAJIbHBEIX I'PAHHTAX JKHJbHble I'PAHUTHl CPABHHTEJLHO C HHMH
OTUETJIHBO OGOrallleHbl KaJIHeBHIM MOJIEBBIM IIIMIATOM, KBAplieM H aKLeCCOPHBI-
mu. OHH YacTO MOYTH HE CONEepPIKAT LBETHBIX MHHEPaJIOB,

AHaJIOTHYHYIO 32aKOHOMEPHOCTb B OOLIEM MOXHO OTMETHTb NJS JKHJb-
HBIX TIOPON HMHTPY3H# JIEHKOKPATOBLIX TPAHHTOB, H OHa MNOATBEPIKAAeTCs
0COGERHOCTAMH XHMH3Ma STHX NOPOA. DTO OGCTOATENBCTBO B OTHOLIEHHH CO-
nepxkanus SiO, ormerua A. I'. Tokoes (4) no maHHEIM JOBOJIBHO MHOTOYHC:
JeHHBIX XHMHUYECKHX aHaNU30B Psfa NMOPOJ TaK Ha3biBaeMbIX MEPMCKHX HHTPY-
suil. ONHaKo B cyiyuae HMHTPY3Ril JIeAKOKPATOBLEIX FPAHHTOB OCOGEHHOCTH KO-
JIMYECTBEHHO-MHHEPAJIOFHYECKOTO COCTaBa KHJBHBIX TMopof Gojee OTYETIHBO
6pocaloTca B Iiiasa NpH MaccoBoM npocMoTpe ux uniHdos. Hekoropoe orpa-
JeHHe OHH HaxXOLAT JlaXke M B TeX KOJNUUeCTBeHHO-MHHepaJOTHYECKHX MNOA-
C4YeTaX, KOTOPLIMH HEKOTOphle aBTODHl JOKAa3bIBAIOT TOMIECTBEHHOCTb COCTa-
Ba Bcex rpaHutonnoB (13). Kak npaBuio, XHJbHble IPaHHULBL ellle OTJUYAIOT-
¢A OT COOCTBEHHO HHTPY3HBHBLIX HOPOA OTYETJIMBO MOHHXKEHHBIM COIEpKaHH-
em okucuoB Fe u Mg.

r) B HEKOTOPBIX JXKHUJABHBIX FPAHHTAX MAaCCHBOB, B KOTOPHIX YCTaHOBJIEHHI
NpU3HaKy¥ rEGPHAN3MAa W aCCHMHJSLINH, KpoMe GHOTHTA, NOSABJAETCH NPHMech
NHpOKCeHa (ceieTHHCKHI) HWiaH porosoll &6Manku (GysaHmumHckuil, JKykeil-
CKHii); HHOrZA IJIaTHOKMa3 mnpeoGiafaerT Haj KaJHEBHIM TIOJIEBBIM LINATOM
BIUIOTH O MOABJI2HHSI PA3HOCTEH COCTaBa TPOHIALEMHTOB H ILUIArHOTPAHHTOB.
C apyro#i cTOpOHBI, HaJHYHE B T€X e HHTPY3HAX IPaHOAUOPHTOB, THOPHTOB
H Ta66po-AHOPUTOB OSBIYHBIX JIEKOKPATOBBIX JKHJIBHBIX 'DAHHTOB U AIHTOB
XOpOLLIO MONYEPKHBaeT I'PAHHTHYIO NMPHPOXY HX HCXOAHOH Marmeol.

A. H. 3apapuuxuii (5) npeinoXusi paccMaTpHUBaThb AIJIMTHI KAaK HHBEK-
MM HEOCTHIBUIEH I'PAaHHTHON Marmbl HHTPY3HH. STH HHLEKUHH, N0 €ro MHe-
HHIO, KDHCTAJITH30BANACh IIPH PE3KOM H3MEHEeHHU YCJIOBHH KpPHCTAJIM3alny,
CBSI3aHHBIX ¢ GLHICTPHIM YAAJIeHHEM JIETYYHX NDH BHEJPEHHH MarMaTHUeCKOro
paciyiaBa B CHCTEMY IOJIOTHX TPeLIHH OTCJAaWBaHHA, BOZHHUKIIHX TPH OCTHI-
BaHHH HHTPY3HBHBIX Tel.

Kaxk caenyer ®3 H3JIOXXE€HHOTO Bhilile, MarMa aIJIHTOB H KWJIBHBIX TPaHH-
TOHNOB He NpefCTaBJIsieT NPOCTOrO He3acTHIBLIErO OCTATKAa. 3IeCh HMEET Me-
CTO He TOJBbKO OOllee yBejiuueHHe copepiKaHus 1ieaoueit u SiO;, HO TakKe M
nosiBJieHHe WHOI'ZA UIEJOYHBIX pasHocTel, o0oralieHHBIX NMepBHYHBIM ajibOu-
TOM H COAEPXKAIIMX UIEJOUHYI0 pOroBYI0 O6MaHKY (3epeHIHHCKHH Maccus,
no P. JI. TaBpununy).

HnrepecHb! ciyuan pasBHTHSI B AafiKaX MKWJbHEIX T'PAHHTOB MeTacOMaTH-
YeCKHX SBJIEHHH, C KOTOPHIMH CBSI3aHO NpeoOpa3oBaHHe HX B aMa3OHHUTOBLIE
pasnoctn (Bernakmana). ITocsiexnne paHee OWIHGOYHO pacCMATPHBANUCh Kak
danun SHAOKOHTAKTOB CAMHX T'PAaHHTOB.

O6pasoBaHue anMHTOB M XKHJbHEIX I'DAaHHTOB HaM TNpeAcTaBjsieTcss GoJee
CIIOXKHBIM HPOLECCOM, CBSI3aHHBIM C AIBJIEHHAMH AH(depeHInaluy BellecTBa
B TexX riyGOKHX y4yacTKax rPaHHTHBIX HHTPY3HIH, KOTOpble IO 3TOTO ykKe MC-
NBITANH 9aCTHYHYIO KPHCTAJUIH3AUMIO.

B nefikoKpaTOBBHIX M aNSCKUTOBLIX TPAHHTAX KOHEUHBIM pPe3yJbTaTOM
OCThIBaHHS H INpolleccoB AH(depeHUHALUH ABISIOTCA PAacTBOPHI, CO3/aBLIHE
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BLICOKOTEMIIEPATYPHBIE MECTOPOXJEHHS KBapLeBo# (opMallnH, CONPOBOXKIa-
IolllMecs ABJCHHSIMH TrpeiideHn3anun. MecTopoxekHs JIOKaJH30BaHbl B Kpasx
HHTPY3UH HJH OKOJIO MX KOHTakrTa. KBaplieBbie JKHJIbl CeKYT JKHJbHbIE Ipa-
HHThI, aNJHTHl H CBA3aHHBIe ¢ HUMM merMatutel. C Apyrofl cTOpoHbl, B psne
HHTPY3H# CTajdu M3BECTHHI CJIy4YaH NepeceyeHHs TPeH3eHOB M KBapPIEBBIX XKHJ
annutaMu M XuabHeiMH TpaHutaMu (A. T. T'okoes, B. K. Monuu). U3 storo
MBI BIpaBe CHAENATh BHIBOJ, YTO PYNOHOCHbIE PAacTBOpPHl B 3THX CAydYaax Mnos-
BHJIHCH A0 IOJHOM KPHCTAJUIH3AUMH IMIyGOKHUX vacrefl HHTPY3HBHBIX TeJ H,
BEPOSATHO, NPOUCXONHIH H3 OTHEJBHLIX, PACIONIOXKEHHBIX MO COCEACTBY O4aros,
JOCTHTILHX TPH KPHCTANAM3ALHH PA3JIHYHBIX CTaAMil SBOMIOLMH. DTH (aKTH
MO3BOJISIIOT TECHEIM 00Pa3oM CBA3BIBATh NMPOHCXOXAEHHE XHJIbHBIX TPAHHUTOB
M PYLOHOCHBIX PacTBOPOB MNepBoro stama. BmecTe ¢ TeM, BHICKa3aHHBIE CO-
obpakeHHsl MOMOTalT HalWTH OOBACHEHHE H TeX CNyuaeB, KOria B OXHOH H
TOfi K€ HMHTPY3HH JIEAKOKPATOBHIX TPAHHUTOB BLICOKOTEMNEpATYypHHIE KBaplie-
Bble XHUALI M rpefizeHnl 061aZAI0T KaUyecTBEHHO pe3KO Pa3jHYHOH MHHEpaJH-
3anues.

PynoHOCHH Npolecc NMepBoro sTana HayHHaercs (OpMHPOBaHHEM BHLICO-
KOTEMMepaTypHbIX XKHJ M rpeli3eHOB, CMeHsieTcs 3aTeM GoJjiee HH3KOTeMIle-
paTypHbIMH JKHJIaMH KBapla, KOTOPhIE, B TIPOTHBOMOJOXHOCTh JKHJaM,
COTPOBOXKJAIOIIMMCS TpefiseHn3anuell, BH3bIBAIOT B I'PAHHTAX TOJBKO CEpH-
nuTH3anmio. Hanuune HeCKONMbKUX reHepauMil XKHJX KBapla HOKa3bIBaeTCs MX
B3aUMHbLIMH TNepeceyeHHsIMH. Ilnisi Gosiee MO3MHHX KHJ XapaKTepHa He3HaYH-
TenbHasA cyabuAHAsE MHHepaiusanus, JlokymeHTHpoBansl caydau (B. K. Mo-
HHMY), KOTAa KBapueBble XKHJBl ¢ HeGOJbIION NMpHMecbio CyJabduIOB Nepece-
KalOT MHKPOTPAHHUTHI, alJIMTHl H rpeii3eHbl, H B CBOI0 OuYepelb NepeceyeHH
JafKaMH amiutoB. DTO OGCTOATENBCTBO JAOKa3hBIBaeT NPHHALJIEKHOCTH Ta-
KHX HH3KOTEeMIepaTypHbBIX KBapUeBhiX KW X o00pa3oBaHHAM IEpBOroO
sTana, '

B HHTpY3HSX TPAHONMOPHUTOB, I'ie KHJbHbIe I'PAHHTH TaKXKe 3HAYHTEJbHO
pacrnpocTpaHeHsl, OGbYHO MOXHO OTMETHTb 3HAUHTe/bHBE KoJeOGaHHs HX CO-
CTaBa, BIJIOTh O MOJIHOTO HCUe3HOBEHHS KaJHEBOTO MOJIEBOro LiNaTa, H mepe-
XOABl K IJArHorpaHuTaM H rPpaHOCHEHHTaM. DTO JHIUHH{ pa3 MoA4epKHBaeT
33aBHCHMOCTb COCTaBa JKHJbHBIX IOPOJ OT COCTaBa TIJaBHOH HHTPY3HBHO#
¢anuu. Bmecte ¢ TeM AJSl rPaHOAHOPUTOB XapPaKTEPHO OTCYTCTBHE BLICOKO-
TEMIEPATYPHLIX KHJ KBapueBoil ¢opmanun. X, M. AGayinaeB NpaBHIBLHO
MOJYEepPKHYJ CBfA3b C TPAHONHODHTAMH [OPYroro THIA BHICOKOTEMIEPATYPHBIX
o0pa3oBaHUil — CKapHOB, KOTOpPhle OTCYTCTBYIOT HJIM NPAKTHYECKH TMOYTH OT-
CYTCTBYIOT B CBSI3U C JIeHKOKpPaTOBbIMH rpaHHTaMH. CYIIECTBYIOT paHHHe
CKapHBI, 00pa3oBaBLIHeCs MOCJe OCTHIBAHUS TPAaHOAHOPHTOB, HO AO HOSBJeE-
HHA amauToB. ClienoBaTesqbHO, B THOPHAHSHPOBAHHBLIX HHTPY3HSIX TOSIBJIEHHE
BBICOKOTEMIIEpAaTYPHHIX PACTBOPOB, CPABHHTEJIBHO C JIEHKOKPATOBLIMH FpaHH-
TaMH, IIPOUCXOAHUT HECKOJIBKO paHblUe, BCJed 32 OCThIBAHHEM HHTPY3HH. ns
OGBACHEHHS 3TOro pakTa MOXKHO NPHUBECTH cieAylonine coobpaxenus. Obiie-
NpH3HaHA H AOKa3aHa OoJsibLIast pPOJb JIETYYHX NPH SABJIEHHSAX aCCHMHJIALMH H
ru6puinu3Ma, B CHJY 4ero MNOBHILIEHHAS KOHLUEHTPALHS JeTYYHX B SHIOKOH-
TaKTax MHTPYy3uit HecoMHeHHa. JI1s1 HEKOTOPEIX H3 HHX AOKa3aHa TaKXe PoJib
rasoBoro IepeHoCa acCHMHJIHPOBAHHOrO MaTepHala M3 HEeHTpaJbHBIX yacrefi
MacCHBOB B SHIOKOHTAakTHl. TaknM oGpasoM, o6iacTH KOHTAKTOB, HECOMHEH-
HO, O0OTallCHbl JIeTYUYMMH H OJaronpHATHHl [IJA HepPeMelleHHs JIeTYYHX H
pacTBopoB. HeT ocnoBanuii mosarats, 4T0 ¢ IJyOHHOH XapakTep 3THX sBje-
HHl H3MeHseTcs.

B TakoM cjydae pacTBODHI, BbI3bIBalOLIHE CKapHOOGPasOBaHHE, MOTYT
HMeTb CBOHM HCTOYHHKOM IOPIMH JIETYYHX, NPOHCXONSILUUX U3 GoJiee Tiy6o-
KHX o6JiacTeli KOHTAaKTOB, Ille PacloJIOXKeHb! elile He3aCTHIBLUHE MarMaTHde-
CKHEé MacChl.

OueBHaHO, YTO OCOGEHHOCTH P€OXHMHH CpeAbl, B KOTOPOil MPOHCXOAUT Mar-
Moo0pa3oBaHHe, HaJMUMe HJIH He3HAUHTeJbHOe Pa3BHTHE TIYGHHHOX acCHMH-
JALNUH B KOHEYHOM CYeTe ONpeAesaioT MNMOTeHIHANbHbIe BO3MOMKHOCTH PyA006-
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230BaHMUs, a KOHKPeTHble FreoVIOrHYeCKHe YCJIOBHS HaMeyaloT MYTH NpeBpaile-
HHSI BO3MOXXHOCTH B JeHCTBHTEJILHOCTD.

B reosnorayeckom paspese Llentpasnbnoro Kasaxcrana kKapGOHATHE, MO

Jbl HIPAlOT He3HAYUTENBHYIO POJb MO CPAaBHEHHMIO C COCEAHUMH paioHAMM;
COOTBETCTBEHHO 371eChb OTCYTCTBYIOT H YCJIOBHA AJs IIMPOKOTO DAa3BHUTHA Me-
CTOPOXKIEHHHA CKapHOBOTO THIA

Jasa Henrpanbaoro KasaxcraHa XapakTepHO IUHPOKCE pasBHTHE BEPXHe-
naneo30HCKHX BTOPHUHBIX KBapUHTOB CO CBOeOOpa3HOH MHHepajH3alHuen.
YacTb 3THX nopoj o6pasyercs NyTeM 3aMelleHH KPaeBHX 30H MHTPY3Hil rpa-
HOXHOPHUTOBOTO CoCTaBa. VI3BeCTHHI cilyyan TNepeceyeHUst BTOPHYHBIX KBApLHTOB
KUJbHBIMH TOPOJAMH BTOPOro srama. Bo3aMoxHO, 4yTo 06pasoBaHHe 3THX Me-
TACOMATHYeCKHX TNOPOJ CBSI3aHO C TEMH PacTBOPAMH, KOTOPHIE IIPH HAJHYMH
H3BECTHSIKOB BLI3BaJIH OBl MosiBJieHHe CKapHOB. Moxer ObiTb, yuacrHe GOulb-
IIOr0 KOJIHYECTBA JIETYYHX TIPH SIBJIEHHSIX aCCHMWJISIIHH B HHTPY3HSIX I'pPaHoO-
JAMOPHTOB DPE3KO COKpAaIllaeT BO3MOXXHOCTH NOSIBJIEHHA MNOCTMarMaTHYecKHX
pacTBOPOB B KOHIIE NMEPBOTO 3Tana KUJIbHOH ¢asbl.

Yro KacaeTcd HHTPY3Hil HOPMaJbHBIX I'PAaHHTOB, TO NPH HAJHYHH cJIaGo
pa3BHTBIX ABJICHHH aCCHMHJISUHH ¥ THOPHAM3MA Mbl BCTPEYacM KaK CBA3aH-
HOe C HHMH CKapHoOGpa3oBaHHe, TaK H BBICOKOTEMIEpaTypHBIE KHJBI KBap-
nesoli ¢opManuu mepsBoro srana. OnHako B H3BECTHBIX chayyasx o6a THma
MECTOPOXKJIEHHH HMEIOT OTrpaHHYeHHble pa3Mephl.

JunpHbBle NOPOAB BTOPOFro 3Tamna. B cocTaB KHALHBIX TO-
pOL BTOPOro 3Tama BXOAAT TPaHHT-NOPQHPEI, AHOPHT-NOPGHPHTH, rabéopo-
nuabasbl, ra66po-noppUpUTE H JaMrpodupel. 3aBUCHMOCTb 3THX MOpOX OT
0OCTaBa MHTPY3Hii ONpeNeNsieTcst PAIoM OGCTOATENbCTB..

a) HanGonbiuee pasBUTHe HaliK# BTOPONO 3Tana HMEIOT B CBfI3H C IpaHo-
JAHODHTaMH, MeHbIllee — B CBfI3H C I'PaHMTaMH. B JefikoKpaTOBBHIX I'DaHHTaX
OHH OTCYTCTBYIOT HJIH IOYTH OTCYTCTBYIOT. .

6) B uHTpysusx KajepoHckoro nukia Bocrounoro Kasaxcrana paiiku
BTOPOrO 3Tana BTOPraloTCSl B INOCJAENOBATENbHOCTH OT KHCJBIX K OCHOBHBIM.
B BepxHenajieo30HCKHX MacCHBAX MOCJAENOBATEJbHOCTh BTOPXEHHS HM3MeHseT-
csl OT OCHOBHBIX K KHCJbIM. ITOpSIZOK BTOPIXKEHHs YCTAHOBJEH Ha OGOVpLIOM
KOJIHYECTBE HHTPY3HI MO HX B3aHMHBIM MepeceuenHusam (11).

B) Jlamnpoduphl cBsidaHbl MOCTENeHHbBIMH MepexofaMH ¢ AHOPUT-NOPOHH-
puTaMH H He 0Gpa3ylOT CaMOCTOATEJbHOH CEDHH MNOpOX.

r) EciaH KuabHble NOPORBI MEPBOTO 3Talla NPOCTPAHCTBEHHO CBS3aHH C
CaAMHMH MHTPY3HBHEIMH TeJIaMH, TO KHJbHbi€ IODOJbL BTOPOrO 3Tana, Bepo-
AATHO, NIPOUCXOIAT U3 Gosiee ryyGOKHX BHYTPHKOPOBEIX MarMaTHYSCKHX MCTOY-
HukoB (11). DTO nOKaskIBaeTCs 3HAYHTENBHBIM OTXOLOM MOPOJ, 3a Npeaesbl
UHTPY3HH, JoKaau3auned MX B OTAEJbHBIX 30HaX M ILEHTPaX H CBA3aHHBIM
C 5THM TOJIOCOBLIM, HeDaBHOMEPHBIM pacmpelesieHHeM B npocTpaHcTBe, Takoe
NOJIOKEHHe MOXKHO pPacCMATpPHBaTh KaK OTpa’KeHHe TeX nyTefl B HHJKHHX
CTPYKTYPHBIX 3Ta)kaX, B TOM YHCJE H B JONajieo3oe, KOTOpnie OBIH BCKpHI-
TH ABHXKEHHAMH IIpH 0Gpa30BaHHH XKHJIBHHIX NIopoj] Broporo srana. Heomno-
KPaTHOCTb 3THX IBHXKeHHH ycTaHaBamBaeTcsd (aKTaMy TlepecedyeHHs KHJb-
HLIX TIOPOZ PAasJUYHOIO COCT2Ba B ONpPEISJIeHHON TNOCAeNOBaTEeJIbHOCTH.
3HaYUTENbHOCTD INBHXKEHHH MOKA3HIBAETCS TEM, UTO OHM PaCHpOCTPaHAIOTCA
Ha MJOINaZ¥ H 30HHI, KOTOphle IO CBOEH BEJHYHHE NpPEBOCXOMAAT IJIOLALH
BCKPLITHIX HHTPY3HH.

J) 3akoHOMEpHOe H3MEHeHHE COCTaBa JXKUJIBHBIX NMOPOL BO BPEMEHH I'OBO-
PHT O HanpaBJeHHOCTH MarMaTH4ecKoro mpoiecca.

€) B XuibHBHIX Mopojax BTOPOrO 3Tama, 3ajieraloliX B TPaHHTOMIAX,
ObIIM HAXOAMMBI BKJIIOUEHHS NOPOA HOKEMODHACKOTO LOKOJNA HHTPY3Hi.
Takue maxonxu cpenannt O. C. Ionksoit 8 ITpubanxamnbe, E. A. Kysne-
noBeiM B KokueraBckoM paiioHe. AHanornunble dakTel orMeyeHn @. K. IIn-
nynuusiv B Ilpumopne (14). Bee 310 cBHAeTeNBCTBYET 0 TOM, UTO MarMaTH-
9E€CKHe OyarH, OTKyAa OBLIH HCTOPTHYTH! JKHJIbHEE NOPOALI BTOPOTO 3Tana,
PacmososkeHbl HHXKE BepxHHX udacTell paspesa mokeMmGpus Kasaxcrana, Tak
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7. Hexortopbie oGmue BOmpocht

Opuofi H3 ouepefHbIX 3ajay reoJOTO-NETPOrpapHISCKHX HCOCACNOBAHHA
apiiseTcss paspaboTKa BOIpoca O MafblX HHTpysusix. B cBoe BpemMsa Tak
6pinM Ha3BaHBl XOJIMCOM MEJKHC MarMaTHYeCKHe TeJla, B KOTOPHIX Mbl y3Ha-
eM JKHJIbHblE TOPOABI TPAHHUTHBIX MHTPY3HHl. B nocnenHee BpemMs Bonpoc o
MaJblX HHTPY3HsX mpuobpeis GoJibllioe NMPaKTHYECKOE 3HAYEHHE, MOCKOJIBKY,
cornacio C. C. CmuproBy u 0. A. Bunu6uHy, ¢ 3THMH MarMaTHUeCKHMH
TelaMH YaCTO MPOCTPAHCTBEHHO CBA3aHbl DYAHBIC [POSIBJISHHS.

B Hacrosillee BpeMsl TepMHH «MaJjible HHTPY3HH» IOTEPAJl CBOIO Te0JO-
[HYECKYIO ONpPEeAeJIeHHOCTb, a CYHIECTBYIOIIHI K HUM HHTepec He IO3BOJIAET
OrpaHHYHBATLCA TOJIBKO MMONYEPKHBAHHEM HX BEJHUHHbI M MarMaTOreHHOTro
cojepkaHusi Ge3 BbIACHEHUS eNO OTHOLIEHHH K JPYrHM TeOJIOTHYeCKHM fB-
JIeHHAM KOHKpPeTHoro pafioHa. JlelicTBHTeNbHO, NMOJ MaJjILiMH HHTPY3HAMH Y
Hac CTaJH ONHUCHIBaTECA JioOble MarMaTHUecKHe Teja MaJioro pasMepa.
Cpeau HHX €CThb ACHCTBHTEJIbHO HAcCTOfLHE HHTPY3HH, CONpPOBOXKJaKOLIHecs
JXKHJBHBIMH HOPOJdaMH OOOHMX 3TaNoB, T. €. TaKHe HHTPY3HH, KOTOphe o0jia-
JAIOT BCCMH IPH3HaKaMH 3aKOHYEHHOTO HHTPY3HBHOIO Mpolecca, BIOJHE CO-
[NOCTaBHMOTO C XOAOM H (opMupoBaHueM GoviblukX uHTPY3ui. IloneiTkH npo-
tuBonoctaBuTh B CeBepHoM KasaxcraHe TakHe Majible HHTPY3HH GOJIBLIHM
(6arountaM, mo FO. A, BunnGHHy) GdakTHYECKHM MaTepHajioM RO CHX LOP
He gokasaHbl. He nokasasa H pa3HOBpeMeHHOCTb GOJIBIUHX M MaJbIX HHTPY-
SHBHBIX IIPOSBJICHHH, B Mbl ObIH BHIHYXKIeHbl BOSBPATHTBCH K IpejCTaB/ie-
HusiM o caTtemyurax. CaMH Majible MHTPY3HH HE€ MOTYT OLITb HCTOYHHKOM
GoJIbIIONO KOJIMYeCTBAa pyaHoro marepuayia. C takuM seisogoM lO. A. Bu-
JUOGHHA CJefyeT COTJacHTbCS, TaK KaK B HEKOTOPHIX CJIydasX pedyb HAET O
MeCTOPOXKIEHHAX BTOPOTO 3Tamna, NOfBJIEHHE KOTOPHIX MOXKHO OODBSICHHTD,
HCXOZsl H3 MpeCTaBleHUH O CyHlecTBOBaHHH Gojee riyGOKHX, YeM BHAHMAS
HHTPY3HS, BHYTPHKOPOBHIX MarMaTHYeCKHX HCTOUHHKOB.

B apyrnx cnyvadx K MaJlbiM HHTPY3HSM OTHOCST 3aJieraioilliie BHE Ipe-
JeNlOB MHTPY3HHl JKHJbHbIC HOPOAbI BTOPONO 3Talla, KOrJa C HHMH accCollH-
HpYIOT IIpOABJIEHHSI MHUHepaJH3alMH HJIM, HaKOHell, K TaKHM HHTPY3HAM
OTHOCAT JaXxe Nopolbl CWIIOBBIX (anuit s¢pdysusnofi ¢dopmauun. I'eomoru-
YecKHe HCCJAeIOBaHHA OAMKAHWINX JIeT DOJKHBI Ha KOHKPETHBIX IpuUMepax
JAOKa3aTh PeaJbHOCTb CYLICCTBOBAHHS MaJiblx HHTPY3HH, MosiBleHHe KOTODHIX,
no Megu 0. A. Buau6uHa, oTBeyaeT onpepeseHHEIM 3TanaM TEKTOHO-Mar-
MaTHUECKHX TIpoleccoB. Bo BCAKOM ciyyae paccMOTPeHHe 3TONO BONpoca
Ana CebepHoro Kasaxcrana reoJjioraMH NpOMbIJIEHHOCTH, KOTOphlE HCKaJH
noareepxkaehne BarsigoB lO. A. DBunnOuna, ocrajoch, HaCKOJIBKO HaM
H3BECTHO, 6e3 {IOJIOKHUTEJbHBIX Pe3yJbTaTOB.

PaccMoTpeHHble Bhillle CBEJEHHSI O CTPOGHHM TPAHHTHBHIX HHTPY3HH
Ilenrpanbvuoro Kasaxcrana noayuusu y E. B. Hlepuenko (13) cBoeoGpas-
HOoe omnucaHHe ¥ OGBbACHEeHHE, B OCHOBE KOTCPOIO JIEXKHT HeBepHOe yTBep-
¥KjeHne 00 HCKJIIOUHTENIbHBIX OCOOCHHOCTSX TeOJIOTHUeCKOTO CTPOeHHsA TakK
Ha3blBaeMBIX NepMCKuX miytoHoB. Ha camom Iene 3tH 0COGEeHHOCTH CTpoe-
HHAl SIBJIAIOTCS OGLIUHBIMH JIJA MHTPY3UH JIeHKOKPATOBHIX H aJIACKHTOBBIX
TPaHHTOB M HMEIOT MecTo He Toubko B llentpanbHom Kasaxcrane, Ho M B
npyrux perHonaXx. OGblYHAs KapTHHA MHTPY3HH ¢ MHOMOYHCJIEHHBIMH, Moa4ac
MOLIHBIMH TIOJIOTHMH M KPYTONaJAlOUIMMH XKHJIAMH H NaHKaMH JKHJIBHBIX
TPAHUTHHIX NOPOJ TMEepBOINO 3Tama, HepelKo NPOHUKAIWMMH MO [PaHHIAM
HHTPy3H#l ¢ BMelalIIUMH nopopamu, npeBpatiiack y E. B. Illesyenko B
CXeMy HX 30HAJBHOTO M TIePBHYHOTO NOJIOCYATOrO CTPOEHHS.

ABTOp BLIfe/sleT B CTPOSHHH HHTPY3HH 1O 3€DHHCTOCTH TPH KOMILIEKCa
TPaHUTHBIX OGOJIOYEK: BHEUIHIOW, CJIOXKEHHYIO amjHTaMH H MeJKO3epHHCTHI-
MH TpaHHTAMH, CMEHAIOULYIOCA HHXe OOOJIOYKOH CPeJHE3ePHHUCTHIX TpaHH-
TOB, M elle HHXKE — KPynHosepHucThix mopod. )KumpHas ¢dopma 3ameraHus
aIJINTOB M MEJKO3EPHHCTBIX TPaHHTOB B 3THX HHTPY3HAIX OODACHAETCHA
E. B. Illepuenko HX MPOHCXOXKIEHUEM M3 IAy6iKe DacNOVIOXKEHHBIX, B HeIO-
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CpelICTBEHHOM COCEACTBE, €llle He 3aCThIBUINX C¢J10eB rpaHHToB. Ecyiu mepexo-
OBl OT AIUIMTOB K MEJIKO3EDHHUCTHIM XHJbLHHIM TPaHHTaM TNpeACTaBJSOTCS
OGLIHHLIM JeIoM, TO STO HE 3HAUUT, YTO NOCJENHWE OBfi3aHbl Ha TuyOuHe
nepexofaMu ¢ KpPYNMHO3EDHHCTBIMU NOPOAAMH TJIaBHOH HHTpysuBHOH ¢aluy,
TeM GoJiee, YTO XOpOIlIHe OMNHCAHHS KOHKPeTHBIX (paKToB OTCyTCTBYIOT. Kak
6ul Hu ObLIH PEeIKH TakMe SIBJICHHS, OHH He YCKOJB3HYJAH Onl OT HaGjone-
HHA ‘MHOTOYHCJIEHHBEIX IeoJioroB. He yckosb3HysnH Gbl M NPH3HAKH B3JaMbi-
BaHHA OCTHIBIIHX BEepXHHX YacTeH HHTPY3HH TpaHUTOB, YTO NOJIKHO MMeThb
MecTo, no cxeMe E. B. IlleBuenxo, npH BTOpXKEHHH MarMbl JKHJIBHBIX Ipa-
HATOB M 4ero HeT B JeRCTBHTEJALHOCTH.

B sakaounresbHeix InaBax cBoeii paGotnl E. B. LlleBuenko paccmarpu-
BAE€T B3AAB Ka3axCTAHCKHX TCOJIOTOB, Kacaloliyecss NOSBJEHHS B 3SHIO-
KOHTAKTax HHTPY3Ull «06OJIOYEK» MEJKO3ePHUCTHIX TPAHHTOB U IIpH3HAeT
rOCIIOACTBO B3rAS/I0B, PAacCMaTpHBAIOLIUX MX Kak UHBeKuud. Eciu B cBOe
Bpems A. I'. TokoeB nonyckan OTpPHB MEJNKO3eDHHCTBIX T'PDAHHTOB OT CaMHX
uutpy3uit, To E. B. llleBuenko yuien B apyryio KpaliHOCTb, CO31aBasi THIIO-
TETHUECKYI0 <«TPAaHATHYIO®» MAIUHHY, BbIPAGaTHIBAIOUIYI0 MEJIKO3€PHHCThIE
rpaHuThl. [IpakTHKa reojiornueckux paboT NO3BOJISET YTBEPIKIAATb, WTO €To
MOJIOXKEHUs] O NMEepPBHYHOH pacCC/IOEHHOCTH H MeXaHH3Me (PODMHPOBaHHSA HH-
Tpy3uil He OTPaXKaloT JeficTBHTeNIbHOCTH. Boublie Toro, OHH HempaBHJLHO
OPHEHTHPYIOT HaC B PElIeHHH BaXKHBIX BOTNPOCOB TEOPHH H MpaKTHKH. B ca-
Mom pneqe, no E. B. IlleBuenko, Bce pasHooOpasHe Nopox T'PaHHTHBIX HHTPY-
suit 06513aHO NPOLECCY, XOTS H NPepHBHCTOMY, HO COBEpIIAIOLIEMYCH TOJb-
KO B Npelejiax CaMHX HHTPY3uBHHIX Te. IlpH TakoM mnoxxole HHTPY3HH
paccMaTpHBAIOTCA B OTPbIBE OT IVIyGOKHX KOpHe#l M BCEro HHTPY3HBHOrO Ipo-
necca B uejoM. Kpome Toro, momoGHeie BO33peHHSi He HALEJHMBAIOT Hac Ha
HeOGXOLHMOCTb H3YYEHHSI MCTOPHH pa3BHTHS MarMaTHYecKHX siBJeHMH H
OTHOHIEHHS1 K HUM PpynooOpa3oBaHHS.

3apoxneHHe HHTPY3HBHOIO Ipollecca, ero pasBHTHe, 0o6pas3soBaHHE HH-
TPYy3H#l, KHUJIBHOH CEPHH NMOPOJ, H NMOCTMAarMaTHYeCKHX pacTBOPOB,— BCE 3TO
MPOHCXOAMT B OGCTAHOBKE HETMPEPHIBHBIX JBHXKEHHH, HMEIOLIMX IO OTHOLIe-
HMIO K CaMHMM HMHTDPY3UBHBIM TEJAM OTYaCTH BHYTPeHHHe NPHYHHBl (COKpa-
wexue o6beMa), HO IJIaBHLIM 06pa30M BHeIIHHE HCTOYHHKH. DTH [BHXKe-
HUS NYJbCHPYIOT, H C MOMEHTA OCTHIBAHHS HHTPY3HBOB OHH HENPEPLIBHO
YCIOXKHAIOT ¢opMy Ten. IlapannenbHO ¢ 3THM TNPOHCXOAHMT H YCJOXKHEHHE
HX BeILleCTBEHHOro coctaBa. Bmecre ¢ TeM, Becb MpOLIECC HMeeT OTYETJIH-
BYI0 HAamnpaBJeHHOCTb, OOGYCJOBJIEHHYIO IIOCTENEeHHHIM OCTHIBAHHEM, KOTO-
poe nmnepeMellaeTcsi H3 BEPXHHX B HHXKHHE CTDYKTYpHBle SIPyChl 3€eM-
HOll KOpHI.

OcratoTcsi HEBLIAICHEHHBIMH W HeZOKa3aHHRIMH TpOLeCCHl, HMEIOlIHe
MeCTO NPH OCTHIBAHHH IVIy6XKe pPacnoJIOKeHHbIX BHYTPHKODOBbIX Marmarw-
YeCKMX Mac¢, KOTOphHiE SIBHJIMCh HCTOYHHKAMH JKHJbLHHIX TOPOA BTODOTO
3Tana M CBA3aHHOM ¢ HHMH MuHepajusanuH. OcoGeHHOCTH nocjeIHed CBH-
JETEJILCTBYIOT O TPaHUTHON NPHPOAE HCXOAHBIX MarMaTHuecKHX ofpasoBa-
Huii. Hau6osnee BeposATHO, UTO BelIeCTBEHHBI COCTAB MKHJbHHIX NOPOA BTO-
poro 3tana npeacTaBJsieT Pe3yJbTaT COBOKYNHOCTH fIBJCHHH acCHMHJIALHH,
ru6punuaMa u auddepenuuanuu. Bonee nmuTesbHOE OCTHIBAHHE BHVTDH-
KOPOBBIX MarMaTHYeCKHX MacC CPaBHHTEJbHO C HHTPY3HSIMH, NOCTYNHbIMH
AJS Hallero H3ydYeHHsi, W (AKThl, OTHOCAIIHMECS K NMOCJEAHHM, TO3BOJSAIOT
NpeanosiaraTh He TOJbKO PeajlbHOCTb YKa3aHHBIX MPOLECCOB, HO H 6OJbIIYIO
OTYETJIMBOCTh HX KOHEUHBIX Pe3y/bTaTOB, UTO B JAEHCTBHTENDHOCTH H HMeeT
MecTo.

B urore paccMorpenns onnita LlenrpanbHoro KasaxcraHa Jerko mpuaTH
K BBHIBOAY 06 HCKJIIOUHTEJIbHOM 3HAYe€HHH AJA pelleHHsl BONPOCOB TEOPHH H
LPAKTHKH TaKHX (aKTOPOB, Kak nerporpaduueckuii coctap HHTPysHil. 3 cpoe
BpeMsl 3TO Haluulo orpa)keHHe B paGorax A. E. Pepcmana, koropuift mnox-
YCPKUBAJ CBSI3b CYJbGHIHBIX MECTOPOXIEHHA H B OCOGEHHOCTH MECTOPOXK-
GeHHA 3040Ta ¢ AHOPHTaMH; 310 6bLno 3ateM pas3ButTo 0. A. BunuGuHbIM B
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OTHOIUIGHHH MHOTHX DafOHOB BOCTOKA, Ife Mo paboraM ApPYruxX HCCJAenoBa-
resieil IOKa3aHbl Clyvyad THOPHAHOrO NPOHCXOXKAEHHs AUOPHTOB. B paGorax
C. C. CMHpHOBa HMEIOTCSl yKa3aHHs, 9TO DeJKOMeTajbHas KBapueas .gop-
Mallis CBA3aHAa ¢ JeHKOKPAaTOBRIMH TPaHHTaMH, a MECTODOXKACHHS KacCH-
repHTO-CYJLGUAHOTO THIA ACCOUHAPYIOT C TPaHOAHOPHTAMH.

Henb3d He OTMETHTb, YTO € aNSCKHTOBBIMH HHTPY3USIMH BO BCeX peru-
oHaX CBfi3aHa OJHOTHNHAS MHHepaJM3aUHA H, Ha0OOpOT, 0COGEHHO pasHO-
o6pa3Hbl THNBl MHHEPAJH3aHUHH B HHTPY3HBHBIX KOMILIEKCaX, MMEIOIHX Ipa-
HOMAHODHTOBHIl COCTaB, T. €. B Tex HHTPy3usax LlenrpanbHoro Kasaxcrana, B
KOTOPBIX C MOJIHBIM OCHOBAaHHEM MOXHO NpEANoJarath 3HaUHTEJbHYIO pOJib
GCCHMHJISILIHH,

TakuMm o6pasoM, no HalleMy MHEHHIO, 4aCTb pPYAHOIO BellecTBa Marma,
HECOMHEHHO, 3aHMCTBYET NPH fABJNEHMAX riayGHHHOH accuMuiaaunun. OueBHA-
HO, C TE€OXHMHYECKMMH OCOOEHHOCTSIMH TeX YYacTKOB 3eMHO#l KOpH, B KOTO-
pHiX TNPOHCXOAMT MarMoo0pasoBaHHe H TIAyGHHHAs acCHMHJIALHA, CBA3a-
Hbl KauecTReHHbIE pa3jIHYHA MHHepaJiH3alHH AAS HHTPY3Ull OJHOrO H TOTO
JKe HHTPY3HBHOTO KOMIJIEKCa B pPAa3jIMYHBIX ydacTKax OBHONO H TOIO IKe
perHoHa, a TaKXKe Te OCOOEHHOCTH, KOTODhi€ OTJHYAT OAHH PETHOH OF
JpyToro.

OueBHIHO, YTO CYUIECTBYIOT H OOIIHe reOXHMHUYECKHe 3aKOHOMEDHOCTH,
ynpasJasioliie pyaco0pa3oBaHHeM Yy MNOC/ENOBATeJbHO CMEHSIOUUXCS BO
BpeMEHH HHTPY3MBHBIX KOMILIeKCOB. Tak, nnsi Hekoropnix pafionoB Corosa
nBasiercsl (pakroMm GoJjiee HHTEHCHBHAs MUHepasH3allusg BepxHenajeo30HCKHX
WJIH Me3030HCKHX TPaHHTOHMAOB. B 3ToM 3akioyaercsi Ge3ycsiOBHO, Bax-
HOCTb y4eTa BO3PacTHbIX NMPH3HaKOB MHTPy3Hi. OgHaKO, HMesl B BHAOY CJOX-
HOCTb CTpaTH(HKAUHH HHTPY3HUll, BO3PACTHEIM NDH3HAKOM CJENYyeT NOJb30-
BaThCsl BecbMa OCMOTDHTEJbHO, 6e3 ero mnepeoleHKH, H NPH 3aTPyAHEHHSX
ofpaliast BHHMaHHe B NepBYIO ouepelb Ha neTporpadHuecKHil cocTaB HHTDPY-
3HBHBIX KOMIIJIEKCOB.

Bospiylo poap B oOGOTallleHWH MarMbl DYAHEIMH KOMIIOHEHTaMH
X. M. AGaynnaeB OTBOJANT SIBJEHHSIM acCHMHJSLHH Ha NOPH3OHTaX, AOCTYN-
HBHIX HamwuM HaGmoaeHnsM. HerpyaHo BHIeTb, 4TO B LEJOM NOJOXKEHHA
X. M. A6GayanaeBa HAYT B paspe3 C H3JOXKEHHOH cxeMoli ¢opMHpOBaHHA
HHTPY3HBHEIX KOMILJIEKCOB H IOJIOXKEHHEM B CXeMe HX pa3BHTHS NpOLeccoB
pyrooGpasoBanus. OnHako clienyer TIpH3HATb 3HAUEHHE ACCHMHJIMPOBAHHOTO
TakuM 00pa3oM pygHOrO MarepHaja MJs HOPMHPOBAHHA MeCTOPOXKACHMH
paHHHX CKAapHOB.

Hcxonsa us npuBeneHHEIX COOOGpaKeHHH, MOXHO CYHTATh, YTO NOTEHUH-
anbHble BOBMOXHOCTH PyaooGpa3oBaHHA TPaHOAMOPHTOB MOTYT IPOSIBHTBCSA
B CBSI3H ¢ OBYMA MoMeHTaMH. C NepBBIM cBsi3aHbl pegKOMeTasbHblE, TNOJH-
MeTaJUIHYECKHEe H JKeJIe30pPYIHBIe MeCTOPOXKIEHHSl CKapHOBOTO THIA, CO BTO-
PHIM, OTBEYAIOIIHM BTOPOMY 3Tamy XKHJbHOR (ashl, — JXUJbHBIE 30JIOTOPYH-
Hole H NOIHMETAJIMYeCKHEe MeCTOPOXKAEHHUS, a TaKXKe pYLOHOCHBE, B TOM
yHc/ie U peaKoMeTavibHble, cKapHBE. OcOGeHHOCTH pyAooOpa3oBaHHs JelKO-
KPaTOBRIX M. aJISICKHTOBBIX T'PDAaHHTOB OOBIYHO OTpaHHYeHbl BLICOKOTEMHEpa-
TYPHBIMH XHJIbHBIMH MECTOPOXKJEHHSIMH NepBOro srana.

HopMasbHble TpaHHTH N0 XapakTepy MHHEDaJH3alUMH yallle cToAT GjHXKe
K TPaHOZHOPHTAM H, KaK YCTaHOBJEHO HaG/IONeHHSIMH, MOTyT CONpOBO-
XIaTbCA NPOSIBIIEHHEM BCeX YKa3aHHBIX THIOB Mecropoxnenuil. Heo6xonu-
MO NOAYEPKHYTb, YTO KAaXKAbIH PErHOH MOXET HMeTb CBOM OCOGEHHOCTH B
OTHOLIEHHH NPaKTHYeCKOH HEHHOCTH TOH HJIH APYro#l TPyNnbl MECTOPOXIe-
HA#l, CBS3aHHLIX C Pa3NWYHBIMH TNeTporpadHMYecKHMH THNAMH MHTPY3HH.
BrisBjienne 3THX 3aKOHOMEDHOCTEi M COCTaBJIAeT 3afiayy PerHoHaJIhHBIX
nerporpadpHUeCKHX HCCJIEOBaHHH H mNeTporpaduueckux pabor B mpejenax
PYHHBIX noJied.

YcranoeneHHbIE 3aKOHOMEPHOCTH TOBOPAT O TOM, YTO B XOj€ TeoJoTHYe-
CKHX paboT cjenyer ofGpalllaTh cepbe3HOe BHHMaHHe HAa OTHOLIeHWe MHHe-
PanH3aUMH K JKHJAbHBIM nopogaM. ONHT NpoBeZeHHHX pa6oT MOKAa3LIBaerT,
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4TO H3YYeHHe MXMJIbHBIX IIOPOA JA€T NPAKTHYECKH OLLYTHMEIE pe3YJbTaThl
TONbKO TIPH Cepbe3HOM neTporpaduyeckoM MoAXole.

[lpuHaaneKHOCTh XKHJIBHBIX T'PAaHUTOB, AIVIMTOB H JIaMOpOpHPOB K pas-
JHUYHBIM 3TanaM (GOPMHPOBAHHA HHTPY3HH ONPOBEPraer HCIOJIB3YEMYIO elle
o cux nop teopuio Bperrepa u Posenfyma o paciuienjieHHHIX H Hepacllen-
JIHHLIX MoponaX (acXHCTOBLHIE H JHACXHCTOBBIE).

Ilpeanoxkennas cxeMa pasBUTHA (OPMHPOBaAHHS HHTPY3HHl I'DaHHTOHAOB
PO3HHKJIA OKOJIO 5 Jier Hasal. 3a 3T0 BpeMst OHa NpOBepsiaCh M AOMOJHS-
Jacb. Haila cxemMa He mpereHAyeT Ha HCUepNHIBalOlliee pelleHHEe BONPOCa
H, HeCOMHeHHO, GyJer ellle NOABEPraThCS H3MEeHEHHAM, HGO NPUPOAHHIE SIB-
JICHUs] O4€Hb MHOroo6pasHbl. B uacTHOCTH HamM NaHHble KOHKPETHO IOsiC-
HAIOT npasBuibHOCTh MoJioxKeHuit C. C. CMHpHOBa 0 NyAbCHPYIOLIEM Xapak-
Tepe MOAAyH MOCTMAarMaTHyeckux pactsopos. HaM mpeacrasisercs, 4ro npu-
BJeYeHHe BHHMAHHS HCCJefioBaTelieil K BONpOcaM 3akoHOMepHocTelt dopMmu-
POBAHHSI MHTPY3HH, H He TOJIbKO IPaHHTOHAOB, NMO3BOJIUT YCHEIIHO pa3pellluTh
pfl CHOPHHX BONPOCOB TEOPHH 3HIOTEHHONO pymooGpasoBaHHda. Ecjan npen-
JioXKeHHasi HAMH JJis1 TPAHHTOHIOB CXeMa MOCJHYKHUT HEeKOTOpOH OTNpaBHOH
TOYKOH AN JajibHeHAIHX HcCJenoBaHHi M B paborax reosoroB GyAeT NposiB-
Jien OOoJibiUHI HHTepec K TIPAaKTHUSCKOH 3HAUYHMOCTH meTporpaduyeckux
KPHTEpPHEB, TO MBI CMOXEM CUHTATh Hally 3aJayy BHIOJHEHHOH.

Beime Geta pasoGpaHa TOJIBKO reoJioTHYecKasi CTOpoHa Bompoca. IIpak-
THKAa HACTOATENBHO TpefyeT Hayaja UIHPOKHX PaGOT MO H3YYEHHIO IeOXHMHH
ropHeix mopon. CielyeT NOJHOCTBIO OBJAfeTb 3THM HCXOMHBIM IJIS PyLo0G-
pa3oBaHHs MaTepPHAJNOM IJI1 TOro, YToObI BIJIOTHYIO NMOJAOHTH K NOHHMAaHHIO
MeXaHN3Ma HaKOMNJIeHHd M OTINEIJICHHS PYAHOIO BellecTBa B Marme.
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M3IBECTUNA AKALEMINUN HAYK CCCP

1952, Ne 4

B cratbe paccmatpuBaeTCsi BOMPOC O HejocTatkax neTporpadguueckor
HOMEHKATypbl U TEPMUHOMOTUW, NOAHATbIA [,. C. BensHKUHbIM.

JeTaslbHOMY aHa/M3y C 9TO TOYUKU 3peHUsi MOABEPrHyTbl MeTabasuThbl,
AN KOTOPbIX MNpefsiaraeTcs pauuoHasibHasi CuUcTeMatuka W HOMEHKIaTypa,
OCHOBaHHble Ha xapakTepe MeTamopduama AvabasoBbiX NOPoL W APYrUX neT-
POreHeTMYECKNX OCOBEHHOCTAX.

MoayepkmBaeTCss TakxXe Heo6XOAMMOCTb MPUBEAEHVS BCel HOMEHKNaTypbl
N TEPMUHOMOMMN B eAVHYI0 CUCTEMy, KOTopas oTpaxana 6bl eCcTecTBEHHble
reHeTUYecKMe  B3aMMOCBSI3M, CYLECTBYIOWME MeXAy Pas/vuHbIMK - TUnamm
rOpHbIX MOPOA,.
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Takum 06pa3oM, MO CTEMeHNn W3MEHEHUA MWUHepaJioTMYeckoro CcocTasa
(rnaBHbIM 06pa30M MUPOKCEHA) W CTPYKTYPbl MOXHO BblAENWUTbL Cpean MeTa-
6a31TOB YeTbipe rpynnbl: Auabasbl, ypanuTu3MpoBaHHble Anabasbl, MeTagua-
6asbl 1 ampunbonuTbl. B Kaxpaol M3 3TUX rpynn, B 3aBUCUMMOCTU OT Bapu-
aumin MUHEPasIorMYecKoro cocTaBa M CTPYKTYPHbIX OCOGEHHOCTER, MOryT ObiTh
BbIJENeHbl Te WU ApYyrve pasHOBMAHOCTM. Tak, Hanpumep, cpeau Metaba-
3uToB CpegHero [NpuAHENpPOBbA BbIAENAIOTCA: KBapLesble Anabasbl; TUTaHoO-
MarHeTUTOBble Aunabasbl; NOPMMPOBUAHbIE KBapLeBble Auabasbl, aHaMe3nTo-
Bble Auabasbl; KBapLieBble YpaiMTU3MPOBaHHblE AMabasbl; anbOMTU3MPOBaH-
Hble MeTagmabasbl; CKanoNWTU3MPOBaHHblE MeTagmabasbl; COCCHOPUTU3NPO-
BaHHble MeTagmabasbl. Cpegn ampuMb0INTOB TaKXe MOXHO BbILENNTb aflb-
OUTWU3MPOBaHHbIE, 3MWAOTU3NPOBaHHbIe, GUOTUTU3NPOBaHHbIE W ApYyrue pas-
HOCTW.

Takoe nogpasfeneHve MeTamop(pU3oBaHHbIX OCHOBHbIX W3BePXEHHbIX
FOPHbIX MOPOA, MO Hawemy MHEHWK, CPaBHUTE/IbHO MPOCTO, OCHOBAHO Ha
reHeTUYeCKOM MpUHLUME C WCMNONb30BaHMEM OO6LLENPU3HAHHbLIX TEPMUHOB W
AAET LWMPOKWIA NPOCTOP AN BbIAENEHUS TeX WM PYrUX PasHOBUAHOCTEN B
TOW WM WMHOW U3 BbIAeNAeMbIX Tpynm.

Mpepnaraemas HamMy CUCTeMaTMKa M HOMEHKATypa WCXOAUT U3 Tex
OCHOBHbIX MPUHLMMOB, KOTOPble OblfM BbICKAa3aHbl BbIAAKOLWMMUCA PYCCKUMU
yyeHbIMM akafemukamm E. C. ®degopoBbiMm u ®. FO. JIeBMHCOH-J1€CCUHIOM
B OTHOLUEHWM neTporpaduyeckoii HoMeHKnatypbl. Mo MHeHuio E. C. depgo-
pOBa, pauuoHasibHas HOMEHKNaTypa LO/XHa YAOBAETBOPATbL 4BYM YC/IOBUAM:

1) MNpencTtaBnTb BO3MOXHOCTb KPaTKUMU BbIP@XEHWUAMU 0XapakTepuso-
BaTb M3y4aemble MpeameTbl, XOTS Obl B CaMbIX CYLIECTBEHHbLIX YepTax.

2) [aTb ocHOBaHWe, NO OMpefefeHHbIM Mpasuiam, ANf COCTaB/eHUs Ho-
BbIX BbIPXEHWIA, KOrpa HabnwfeHWs ycTaHaBIMBAlOT HOBbIE CYLLECTBEHHbIE
0CO6EHHOCTM.

®. HO. JleBUHCOH-JlecCMHI NO NOBOAY HOBbIX HasBaHWi B netporpagpuu
yKa3blBasjl, UYTO eCNN BblfenseMble PasHOBUAHOCTU CPeAu KakWUX-TO TUMOB
rOpHbIX Mopoj 0603HayaTb C MOMOLLUBI0 MpunaratesibHbIX K OCHOBHOMY Ha-
3BAHMKO [AHHOM nopofdbl, TO HOMeHKNatypa OT 3TOr0 TOMbKO BbIUIPaeT.

B 3ak/noueHune cnefyeT nogyepkHYTb, YTO BOMNPOC 06 YnopsjoyeHun net-
porpaduyeckoii HOMeHKNaTypbl U TePMWHONOTUW BbIABWIaeTCcs He BrepBble.

Axkagemnk ®. HO. JleBUHCOH-JleccuHr u akagemuk E. C. defopos elle
6onee nonBeka TOMY Hasaf BbIHECM 3TOT BOMPOC HA PacCMOTPeHue
VIl MexXayHapoAHOro reonornyeckoro KOHrpecca W COBMECTHO C ApYyrumu
PYCCKUMW YYeHbIMWU W3M0XWUAW OCHOBHbIE MPUHLMMbLI B OTHOLUEHWW CUCTema-
TU3auuMm neTporpauueckoil HomMeHKnaTypbl. HO 3TO mpegnoxeHue, Bcneg-
CTBME NPOTMBOAENCTBUA 3apybexxHbIX neTporpados, He Obl10 MPOBESEHO B
XW3Hb, MpUYeM Heycnex 3Toro gena, Kak nuwet ®. FO. JleBUHCOH-JlecCUHT
(3), 06ycnoBneH He MNPUHUUMWANLHBIMU COOOPAXEHUAMMW, a 3aTPOHYTbIM
aBTOPCKMM Camonobuem.

B Hawy couuanucTUyecKkyto 3noxy HacTano BpeMS pelunTb 3Ty BecbMa
BaXHYI nNpo6remy COBETCKUM neTporpadaM CcamoCTOATeNlbHO, TaK KakK B
MHTepecax [JajibHeMLlero pasBUTUS HayKW Haspena HeoTNoXHas MoTpebHOCTb
0CB0OOOAUTLCA OT «MepPTBOr0 rpys3a» WM HaBeCcTU MOPAAOK B neTporpagmye-
CKO TEpPMUHOMOTUM N HOMEHKNaType.

3Ty TPYAHYIO W OTBETCTBEHHYIO, HO 6e3yCN0BHO Heo6XoauMyk M Mnogo-
TBOPHYIO paboTy, NOBUAMMOMY, AO/MKHA OyAeT BbINONHWTL 0cobas neTporpa-
thnyeckas komwucenms npu Akagemun Hayk CCCP, koTopas cmorna 6bl nog-
BEPrHYTb KPUTMYECKOMY MEPecMOTpY BeCb MMEHLWMIACS B 3TON 4acTu MaTe-
pvan U Ha ero OCHOBE, C Y4aCTWEM LUMPOKUX KPYroB Hay4HbIX pPabOTHMKOB,
WHXXEHEPOB W reo/oroB, BblpaboTaTb paLvoOHanbHYH CUCTEMATMKY WU HOMEH-
KnaTtypy ropHbIX MOPOA W NeTporpagmMyeckmMx MpoLeccoB, a Takxe CTpyk-
TYPHbIX TEPMUHOB, MNPUMEHEHME KOTOPbIX AO/MKHO ObiTb 006s3aTeNbHLIM  BO
BCEX OTPACNfX [reoforMYecKo CAyXXObl, HAYUHbIX YUYPEXAEHMSX U y4ueb-
HbIX 3aBefeHUaX.



Me'ronon?mqecxn pa6oTa no CHCTEMAaTH3alHH ¥ YNMOPSACUEHHIO MEeTpo-
rpadHyecKOii HOMEHKIATYpPHl H TEPMHHONOTHH TpPEeXIe BCEro JOJIKHA OCHO-
pHLIBATHCA HA TeX NMPHHUMNHAJBHBIX NOJIOKEHHAX, KOTOphie GBUIH BHICKA3aHbi
o 2TOMY BONPOCY HAWIMMH BBIJAIOIMMHCA  YUYeHBIMH — aKaIeMHKaMH
. 0. JleBuncon-Jleccuurom n E. C. ®enoposumM. Ipu 310M, HECOMHeHHO,
JOJKHBL ObITH COXpaHEHbl BCE OCHOBHLIE TEPMHHBL M NOHSTHS H3 NETPOTpa-
(H4EeCKOro CJIoBapHOTrO (GOHAA, TBEpPNO BOUIEAUIHE B TPAKTHKY.

Kopennasa nepezpenka Bcell nerporpaduueckofi HOMEHKJAaTYphl ¢ BBefe-
§HeM 0COGBIX PaNHOHAJbHBIX Ha¥MEHOBaHHI TOPHEIX TOPOM, COCTABJCHHBLIX
#3 YCHOBHEIX OYKBEHHBIX OGO3HAUYEHHH TVIaBHBIX NOPOAOOOPas3yIOUIHX MHHE-
panioB, CIAraiolux NOpoly, B HACTOsIllee BpeMs, KaK 3TO OTMeYaeT H
J. C. Bensnkus, B cBoe BpeMfl NpPEAJIONKHBIIHA 3TOT CHOCOG OGO3HAYEHHS
TOPHBIX TIODOJ, SIBJISIETCS, MOBHIHMOMY, NPEXIEBPEMEHHOH H IOITOMY He-
KeJ1aTeJbHOH.

B cBsizn ¢ pa36upaeMbiM BONPOCOM HeOGXONMMO, XOTs Obl BKpaTIie, OCTa-
HOBHTBCSI Ha HEJONYCTHMOM OecNpPHHUMIHOM YHOTpeGJIeHHH HeKOTOpHIX
crelfajibHEIX TEPMHHOB, OMpeNessiolIHX coGoll OCHOBHOE COfepIKaHHe OT-
JeJbHBIX OTpaciiefi HayKH. B 4acTHOCTH, peyb HIEeT O HECKOJILKO BOJIBHOM
ynoTpeG/ieHHH TePMHHOB «NeTporpadusi» H «MeTPOJIOTHsI», MOABEPraBLIEMCs
HEOIHOKDATHOH KPHUTHKE CO CTOPOHBI CTOJIb ABTOPHTETHONO YUYEHOTO, KakK
. C. DensinkuH. PacujeneHne HaykH O FopHBIX NOpOILax HOA IOBYMs pas-
JHUHLIMH TIOHATHAMH: neTporpadHH, KakK 4YMCTO ONHCATeJbHOH AHCLHIJIAHEL,
H TIETPOJIOTHH, KaK Cyry60 TeopeTHUeCKOW HayKH, METOMOJOTHYECKH Helpa-
BUJBHO H, MOJKHO CKa3aTb, SIBJISETCS CXOJIaCTHYECKHM, TaK Kak HHKaKas
HayKa He MOXeT ObITb HJH TOJbKO ONHCATENLHOH, HJIH TOJbKO TeopeTHye-
ckoit, 1 omucaTenpHas M TeopeTHUecKas YacTH BCAKOH HAayKH, B TOM YHCJe
M HayKH O TOPHbIX TMOPONAX, SIBJNSIOTCA NHANEKTHYECKH E€NMHBIM LeJIbiM, H
M0STOMY OHa NOJIKHA OGO3HAUATHCA KaKHM-IHGO OQHHM TepMHHOM. TakHM
ACTOpPHUECKH Goslee YKOPEHMBLIHMCS® TEDMHHOM, Ge3yCJIOBHO, SIBJISETCS Tep-
muH «nerporpadusas. K coxkajeHnio, Takoe NBOACTBEHHOE MOHSITHe HAayKH O
TOPHBIX TOPOAax, TMYTEM YNOTpeGlNeHHs TEPMHHOB «neTporpadusa» H «mer-
POJIOTHSI> B YKa3aHHOM BhIIe CMLICJe, HepeIkOo BCTpPedaercss B JHTepaType
Jajke aKafeMHYeCKOTO H3IaHuf.

Her cOMHeHHs, YTO Hallla TepefoBasi COBETCKas Hayka, cBOGOLHas OT
KOHCEePBATH3Ma H Y3KO#l 3aMKHYTOCTH B PaMKax MeJKOro aBTOPCKOTO TIIe-
caBHsi, cocoGHa NPOH3BECTH HEOGXONHMYIO pedopMy B 06/aCTH PALHOHANH-
3alHH H CHCTEMAaTHU3alUMH TieTporpadHyecKol HOMEHKIATypsl H TEPMHHOJIO-
THH, KOTOpas SBWIach Ob Goaee NJIOTOTBOPHOH OCHOBOH JanbHefilrero pas-
BUTHSI NaHHOH HAYKH H BMecTe ¢ TeM MOMIa Gbl GbiTb Gojee MOJHO H -
$EeKTHBHO HCNOJb30BaHA Ha NPAKTHKE B NEOJIOr0O-pasBellOYHOM M MOHCKOBOM
neje. DTHM Mbl, HECOMHEHHO, OKa)xeM OGoJbllylo MOMOILb pAa3BHTHIO
nerporpaduy 3a pyGeKoM H, Npexiae BCEro, B JIPYXKECTBEHHBIX HaM CTpa-
HaX HapORHOA NeMOKDaTHH..
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BOOGLLE,— BCE Yallle OCTaHAB/NMBAETCH HA BbisB/EHUM 3aKOHOMEpHOCTel mo-
CTyNaTefibHOro pPasBUTUA 3eMHON KOpbl.

B aToM OTHOLWeEHUU MOryT 6blTb OTMeyeHbl paboTbl A. . BuHOrpagosa,
A. b. PoHoBa, B. M. PaTblHCKOro «M3MeHeHne XMMUYECKOro cocTaBa Kap6o-
HaTHbIX mopog Pycckoit nmnatdopmbl» (10) m H. M. CtpaxoBa «O nepwuo-
OMYHOCTM M HeobpaTMMOI 3BOMOLMM  OCafKooOpa3oBaHMS B UCTOPUU
semnu» (18).

B atux paboTtax [OCTaTOYHO Yy6eAWTeNbHO MOoKasaHa WM3MEeHSeMoCTb BO
BPEMEHMN KOJIMYECTBEHHbIX COOTHOLIEHUI pAfa XUMUYECKUX KOMMOHEHTOB B
0CaloyHbIX Mopojax W MNOCTynaTe/bHO-NepuoaMyYecKoe pa3BUTME MPOLLeCCOoB
ocafKoobpa3oBaHus.

YuutbiBad, YTO 4NA OCAA0YHLIX MOPOS OAHWUM W3 (HaKTOPOB, OT KOTOPbIX
3aBUCMT WX COCTaB, AB/IAETCH BELLECTBEHHbIA COCTaB MNOPOJ OKpYXXaloLeii
CYLUW, MHTEPECHO, XOTA Obl C 3TOW TOUKM 3PEHUS, MOMYYUTb AaHHble 06 u3-
MEHEHWNAX BeLLeCTBEHHOI0 COCTaBa BO BPEMeHW MepBUMYHBLIX MOPOA OAHOro M3
YUYACTKOB FOPHbIX COOPYXXEHWIA, OKammAsoWwmx Pycckyto nnatgopmy.

B HacTosALei cTaTbe, NblTasgCh NPOCNefUTb KAaUYeCTBEHHbIE U KOMMYECTBEH-
Hble M3MEHEHWs B MpoOLecce MOCTynaTenbHOro pasBuTUA Marmatusma u Oy-
[yun Ha OCHOBaHUWM MHOIMX UMEKLMXCH (DaKTOPOB TBEPAO YBEPEHHbIM B Ha-
NYMK cneunuKn BanoBOro BeLLeCTBEHHOro cocTaBa W OCOOEHHO akueccop-
HbIX MpVMMeceil y MOPOA PasHOBO3PACTHLIX KOMIMIEKCOB, TEM He MeHee £
CTONKHYNCA C PALOM TPYLHOCTEH, Mellalowmnx BbISBNEHWIO BMOJHE  ACHOM
KapTVHbI.

K Takum TpyAHOCTAM, 3aBUCALLMM B OCHOBHOM OT BCe elle HefoCTaTou-
HO n3yuyeHHocTU Tepputopun CesepHoro Kaekasa, 3TO Kasanocb Obl, XOpO-
IO M3YyYeHHOW 06nacTW, OTHOCWUTCA B MEPBYHD OYepelb CNOXHOCTb [EO0/oru-
yeckoro ctpoeHus CesepHoro KaBskasa, 4To 06ycnasnvBaeT HeAOCTATOYHYIO
ACHOCTb OMNpejeneHnss reonornmyeckoro BO3pacTa OTAE/NbHbIX eCTECTBEHHbIX
accoumaunii  U3BEPXKEHHbIX MOPO4 W MOCAefoBaTeNbHOCTM  DOPMUPOBaHUA
BO BPEMEHM WX OTAefNbHbIX YMeHOB. JTO KacaeTcs, rnasHbIM 06pasom, Mmar-
MaTUYeCKNX KOMMIEKCOB Me30308 U KaliHo305. BmecTe ¢ Tem, Haflo cKasaTb,
YTO CaMO TEKTOHMYeCcKoe pa3BuTMe CeBepOKaBKa3CKOM CKnagyaToil 061actu
FIBNSAGTCA elle NpeAMEeTOM AMCKYCCUA.

MMoNHLIM 060CHOBAHHBLIM CY>XAEHMAM O 3aKOHOMEPHOCTAX MOCTynaTesb-
HOro pasBUTMS MarmaTusma BO BpeMeHM Ans CeBepOoKaBKa3CKOW CKiag4yaToi
06/1acTV MeLlaeT OTCYTCTBME LieNeyCTPeM/IEHHbIX paboT Mo reoXnMMun Marma-
TUYeCKMX 00pasoBaHMil M MX MOCTMArmMaTUYyeckmx MNPOM3BOAHBLIX, OCOBEHHO
419 MarmaTuyeckmx mMopof Me30308 M KallH0308. ECTecTBEHHO, 4TO Takoe
MOJIOXKEHWE, M B YACTHOCTM OTCYTCTBME CUCTEMATUYECKUX [AHHbIX MO pej-
KAM 37eMeHTaM, He [aeT BO3MOXHOCTM B TMOMHOW Mepe MNpeacTaBUTb
cneunduky marmatvmsma Ana OTAebHbIX 3MoX.

BonblWnM HefoCTaTKOM fABNAETCA TakK)Ke OTCYTCTBME B PALE KOHKPETHbIX
Cy4yaeB MOSIHOW YBEPEHHOCTW B MOC/eA0BaTeNbHOCTW, a WMHOrga W BO3pacT-
HOW COMPSDKEHHOCTU WHTPY3MBHbIX abuCCaNbHbIX, WHTPY3UBHbIX TrUnaduc-
CaNlbHbIX U 3h(PY3NBHbIX W3BEPXKEHHbIX 06pa30BaHMUIA.

KpynHeliwmniA HegocTaToK ANA CYXAEHWA O NeTPOreHeTUUYECKKUX npoLeccax
3aK/NI0YaeTCA Hepefiko B OTCYTCTBUM [AHHbLIX He TONbKO O BO3MOXHbIX 00b-
eMHbIX, HO W O MNOWaAHbIX MacliTabax NposBAEHWUS TeX WM WHbIX TWUMOB
FOpPHLIX Mopos,.

Ha npumepe CeBepHoro Kaska3a BMOJIHE MpaBOMepHa MNOCTaHOBKa BO-
npoca O HanpasfeHHOCTU TEKTOHWMYECKOro Pa3BUTUS 3eMHOWA Kopbl, T. €. MO-
CTaHOBKa CYLLEeCTBEHHOr0 BOMPOCA, BO3MOXHO /1M BO30OHOB/IEHWE TEOCUHKN-
HafbHOTO peXuma B CKnafyatoi obnactu, B 60/nee paHHME 3MOXM MpoLies-
Leii yepes 3Ty cTaguo? [eiAcTBUTENbHO NM HAMNPaB/IEHHOCTb TEKTOHUYECKMX
MPOLECCOB 3aK/MOYaeTCA B 3BO/MOLMUM 3€MHOW KOPbl OT F€OCUMHKAUHAMbHBLIX K
NNaToOPMEHHbIM YCNOBUAM, KakK 3TO TPakKTyeTCd MHOTMMW BUAHBIMWA TEKTO-
HucTamn?

HepoctatouyHas pa3paboTaHHOCTb cTpaturpaum u HenonHoTa Hawux



3HaHUA O PasBUTHH CTPYKTYp OT JOKEeMGPHS MO COBPEMEHHOTO MNepHoja,
KOHEYHO, BHOCSAT OCJIOXKHCHHA H TIPH PacCMOTPEHHH NPOLECCOB MarMaTH3Ma.

K coxanennio, oueHb OrpaHHYEHBl TaKXKe NaHHhle O COCTaBe OCATOYHBIX
U METaMOp(HYECKHX MNOpOJ, BMEUAIOINUX T€ WJIH WHble MarMaTHuecKHe
KOMIUIEKCHI, H 3TO He MJaeT Marepuasna Ajas OGOCHOBAHHBIX O0GOGIIEHHI o
POJH aCCUMMISILMM 33 CYET BMeLIAIOUIHX MOPOL BEPXHErO CTPYKTYPHOIO
3Taxa (rOpPH3OHT CTaHOBJICHUS HHTPY3HH):

Bronne ornaBasi ce6e oTYeT B TOM, YTO ellle He HMEETCss MHOMHX HaH-
HBIX ISl CyXKJAEeHHA B NMOJHOM Oo0beMe O 3aKOHOMEPHOCTAX HOCTYIATeNbHOro
pasBUTHSI MarMaTH3Ma BO BpeMEHM, A CUMTAI0 TEM He MeHee, YTO HaKoM-
JIGHHBIH MaTepuaJl HacTOJIbKO BeJIUK H pasHooGpaseH, uTo TpebGyerca camast
HacTosiTe/IbHasi HEOGXOMMMOCTb pa3obGpaThes M 0606muTh ero. Hagesich, uto
3TO NO3BOJIMT BBIIBUTb HOBble GOJiee LeeyCTPeMJIeHHble 3afaud, s pelua-
I0Cb PacCMOTPETh B 3TOM acl€KTe MaTepHajbl [0 YacTH KaBKa3sCKHMX Marma-
THYOCKHX HOPOA.

Hsnoxkenne cBoelt CTaTbH s HAUHY CO CXEMHl IOCJENOBATEJbHOCTH MpO-
SIBJICHUs] MarmaTHuYeckux sBjeHuii B CeBepoKaBKa3sCKO# ckjaajuaToii ofna-
CTH, KaK 3TO cefuac pHcyeTcs Ha OCHOB€ ONHITa GOMBIIOrO KOJIJIEKTHBA Teo-
Joros, noanitoxkenHoro B. Il. Penraprenom B «Ieonoruu CCCP», T. IX.
OrMeuy TOABKO, YTO B WaCTH MNaJeO30HCKOTO MarMaTH3Ma si TNpHIEpIKHBa-
I0Cb CXeMHl, paspaGoTaHHO#l MHOH B nocjefiHue roawn (1949, 1950, 1951),
a MarMaTH3M OCTaJbHBIX 3MOX A MBITAJICA PAcCMOTPETh Ha OCHOBE JIHYHOTO
-OfHITa MO H3yuyeHHIo MarmatHamMa Cepepo-3anandHoro Kaskasa B pasHbix ero
palicHax.

ITpu cocraBaeHnH HacTosimedl cxeMbl s1 onupaics Ha paboth ®. 0. Jle-
BuHcOH-Jleccunra, JI. C. Bensnkuna, A. Il. T'epacumoBa, B. M. J[lepBnus,
H. I'. Kysneuopa, C. I1. ConoBbeBa, I1. H. Jle6eneBa n A. Il. JleGenena.
Hekortopble yacTi 3T0it CXeMBl HEJOCTaTOUYHO Pa3paGOTaHBl,— 3TO OTHOCHTCH
IJIaBHBIM 00pa3oM K Me3030HCKOMY MarmaTusMmMy. B OTHOCHMBIX K 3TOMY
reoJIorHyeckoMy BpeMeHH (OpMALHSX TPYAHO YJIOBHTb KaKue-jinGo ofumine
3aKOHOMEDHOCTH, OOLIYHO XapAKTEpH3YIOIIHEe pa3BHTHE TOrO HJH HHOro
MarmMaTHyeckoro 1ukia. OueBHIHO, B JajibHefillieM HpeACTOHT elle GoJbllas
pa6oTa nO YTOUHEHHIO ¥ BO3PACTHHIX TPaHUll, H NeTporpadHyecKux ocobeH-
HOCTell MarmMaTHYyecKHX o6pasoBaHHil, oTHOCHMEIX Ha CeBepHoM KaBkase
K Me3030I0.

* L *

Ilpexxne ueM mnepefiTW K pacCMOTPEHHIO HMEIOIHXCA MaTepHaJoOB IO
Marmatusmy CesepHoro KaBkasa, cunTalo HeOGXOAHMEIM OCTAHOBHTHCS Ha
NOHHMAaHHH HEKOTOPHIX TEPMHHOB, GOPMYJHPOBKH KOTOPHIX s AaBajl B npe-
Aplpymux paborax (2, 6).

BecbMa BaXXHBIM HJisi BHIICHEHHSI BONPOCOB IETPOTeHe3Hca SIBJIeTCs BO-
mpoc O MarMaTHYeCKHX acCOUHAlHAX MOpOX, CBA3aHHBIX €IHHCTBOM IIpOHC-
xoxnaenusa, Eme B 80-x rr. npounoro crosetusa ®. 0. JleBuHcoH-Jleccuur
RaJj onpelejeHHe M NPHMEHHJ B KOHKDeTHOH paboTe TepMHH «merporpadu-
yeckass (popMauus», O3HAYAIOLHHA COBOKYNHOCTb BCEX IOPOA, CBA3AHHBIX C
KpUCTaJyinsanuefl KakoH-HHGYAb Marmbl, BKJKOYAas H CBSi3aHHbIE € HelO0
MNEerMaTHTOBHIE XXHJBI M PyAHbBIE H HHble MeCTOpOXAeHHsa (nHabaszoBas thop-
Malusi, TpaHuTOBast GOPMANMUs H IpYyrHe).

INousatue «nerporpaduyeckass NPOBHHIHUA» B NEPBOHAYAJIBHOM €ro TOTKO-
Baund (JMkexn, 1886) osnauanso objacTH, B KOTOPHIX H3BepXKeHHBle MOPOAH,
OTHOCSILIHECS] K ONpeleIeHHOMY THITy H3BepXKeHHs, HMeloT ofliHe yepTH
XHMHYECKOTO H MHHEPaJOTHYeCKOro COCTaBa, OTJIHUHbIE OT TeX Ke IOpOA
B JpYrux o6aacTax.

BOJIbIHHCTBO KPYIHEHIINX OTeUecTBEHHbIX H 3apy6eXKHbix nerporpacos
BCEerlla y4YMTHIBaJMW H NpHAaBaju 6oJblloe 3HaYeHHe coobllecTBaM H3Bep-
JKeHHBIX TOPHEIX NMOPOA, OGBIYHO yCMaTpHBasi OOLIHOCTb IPOMCXOXKIEHHS IIO-
POI, CJaraioluX TakMe acCOLHaLHH.
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Tabauna 14

Cxema Hau6ojee Ba¥HBIX 3TANOB MarMaTH4YecKol HeATENHHOCTH B npeaeaax

CeBeproro Kaskasa

::222- Tunu MarMaTHIeCKHX NOPOA O6aacTh paspuTHdA Boapacr
kas 9pa
BasaabToupHnle naiiku Byakannueckne HanusHua | KoHen tpetuuHoro (mam-
AHpge3nuTh Kas6exa, Kapapaxnn, OLIEH), YeTBEPTHYHOE:
Jauutu davbpyca BpEMA
JlnmapuTh
=
§ » T PaxHIKRNaPHTH SxcTpysnu [IaTuropna TpeTnuHbIe
=
= KBapuepble AMODHTH Heountpysuensie rpann- | [lo H.C. BensHkuny, Kaii-
= I'paHOAHOPHTHI TOHIB TenauHcKoro Ho3o#ickuil. [IpepnoJa-
I'panuTH, FpaHHT-NOP- paliona raercs, 9TO HHTPY3RA
¢upbl, anauTH, nerma- nepexomaT B apdysun:
THTH HAaHTH H  aHAEe3HTH
_pexe JIMNapHTO-NaLHTH.
H JHUMN3PHTH
JleiikoxpatoBiit koMniexc| Komnaexc ThpHEay3a MocnennkHeOpCKHE
[Mopduposre rpaHUTH
JInnaputhl-aenneHUTH
= Butpodupbt
0
% Kepatodupst JlaBoBBIH KoMIIEeKC —
= Xyaama
Kepatodupo-gnabasosasn Ceseprag OceTusn NocaeneitacoBuie
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Maneo-manapats
INaneo-paunnTel
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=) banun
= I'panunt-nopdupun
= HUutpysnu cpeaneii Haxobckufi Bepxunfl maneosoit
g ray6HuMH Caxpaiickuii
a. | AJNACKHTH Ky6aucknii
2 I'panutsl, nerMarounisle | IiKakOHCKHH H
TPaHHTH MaaknHcknii MaccHBH
I'paHonKOopuTH H KBap-
HeBBHEe JHOPHTH
KomMnaexc Maawx | r. flteipreapra JornmacoBbie, mocie-
HHTPpY3H# Marumo n npyrue HHXXHeNmaneo30fckue
o= ["paHuTH B TpaHOAHOPHTH HHTPY3HH
3 Ta66po-anoputh
3
= .
] KomMnaexkc 'nasHo-| 30oHa ceBepHoro ckiaaua | IMocaeHmxHenaneo3o-
- ro xpebra aapHoro xpebra ckHe; xHcable audde-
= A nACKHTH peHHHATH  MOCJEeHHR-
=1 JByClORsHHE TPaHUTH Hekap6oHOBHIE
§_ a66po-AHOPHTH, KBaple-

BHE IHOPHTHI M T PaHHTHE
MaCCHBOB LEHTPAALHCTO
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Tab6auua 1 (npoaomxenue)

Feoto- .
ruygec- THNH MarMaTHYeCKHX MOPOX O6aacTe pa3sBUTHA Bo3pacrt
xast spa
dbdysuBHasa ¢a- YpymrteHckuii komniekc | Kucable pubdepeHunHaTnt
= 19 ] IlepenoBoro  BHICOKO- NOCNEHHXHEAEBOHCKHE
g Jna6asoBbie nopdHHPHTH ropioro xpebra Ces.- (IpOpHIBAIOT METaMOp-
] Anp6uTodUpH 3an. Kaskasa; ¢parmen-| ¢uyeckyo toamy M)
g NHTpy3uBHas THl cy6cTpaTa rpaHuTO-
= baung HaoB Gosee MOJNOABIX
= AnauThl, NerMaTHThl LUHMKAOB
X ANACKHTH
= panntal
= [lnarnorpaHaTh
Y abtpabasuthl
I'a66po-ampuboanTh

Takum o6pasom nojowen k nopogam HWabmenckunx rop 1. C. Bensn-
«kuH (9a). Komarmaruueckue mopoisl 4 06JacTd, mo Bauruxrrosy, osHavaior
H3BepeHHble NOPOAbl HJIH 006JIaCTH, B KOTOPHIX OHH BCTpedalorcsi. Komarma-
THl OTJAHYAIOTCA OCOGEHHOCTAMY, YKa3bIBAIOLIHMH HAa OOIIHOCTE HX NPOHC-
XoxJeHHs. ToT Xe CMBICJ HMEIOT M HOHSTHS: «IiTaMM» (npenJoxeHo Iosbx-
wMumroM, 1922), «kpoBHOe pofcTBO» (consangninitg; mpensoxeno Vaaunr-
coM, 1892) u mpyrue.

STOT BONpOC, TaK e Kak BOmpochl O ¢amusax H (asax HHTPY3HBHBIX
nopox, MHOH ObIIH PacCMOTPEHBl B NPHJIOXKEHHH K KAaBKA3CKHM TDaHHTOHIaM
B pabore 1950 r. (6). ’

Cunrast, uto 3TH mpo6JeMbl SIBAAIOTCHA ceilyac OZHHMH H3 TJIaBHEHLIHX
B merporpacum, HHXe s MOBTOPAI0O (OPMYJHPOBKH IMOHATHH «MarmarHde-
CKHIl KOMIUIEKC»; «¢asa» H «¢pauusiy MarMaTHYECKHX NOpOI, AaBaBllUHecH
B NpeABIAYLIHX MOHX paborax.

a) Ilon MarMaTHYeCKHM KOMNOJAEeKCOM MNOHHMAeTCs COBOKYN-
HOCTb CTPYKTYPHO-TEPPHTODHAJIBHO CONpPSIXKEHHBIX, OJIH3KHX 10 BO3PaCTy
MAarMaTHUEeCKHX MNOPOJ, PasjNuHOro ¢auuajbHOrO MOJNIOMEHHS (HHTPYSHH,
ap¢ysun, IKCTPY3HH), HMeIOUIHX oOliye 4epThl CHenHUKH BellleCTBEHHOrO
€COCTaBa, KOTOphle OOYCJIOBIEHEl OOIIHOCTHIO NMPOUCXOKAEHUS HX H3 €IMHOTO
MarMaTH4ecKOor0 MCTOUHHKA B HpOLecCe Pa3BHUTUS ONpeaejeHHOro 3Tana Tek-
toreHe3a. TakuM 0oOpa3oM, NOHSITHE «MAarMaTHYeCKHH KOMILIEKC» SBJAETCH,
no cyTH neja, Gojee MHPOKHM, yeM nerporpabuueckas dopMmaups, Tak Kak
OHO BKJIIOYa@eT pa3jHYHble, OT OCHOBHHX [0 KHCHBIX, AH(depeHunars,
NOCJIEOBATEALHO HHTPYAUPYIOIIHE B TeueHHe IJUTENbHOTO MarMaTHYecKoro
IHKIA,

6) Pa3zaMu KOMIUIEKCA Mbl HasblBaeM OT[eJIbHbie 3Tanbl NMPOHHKHOBE-
HUs 3aKOHOMEDHO MeHsIoIeHcs MO COCTABy MarMmel, NocTynaoleil mox BJAHA-
HHEM BO30OOHOBJSIOUINXCSI TEKTOHHYECKHX HUMIIYJBLCOB B BepPXHHE CTPYKTyp-
Hhle 3Ta)KH B TeYeHHe ONpefesIeHHOrO LHKJAa TEKTOTeHe3a, T. e. B OTHeJIbHhLIe
sTankl BO30OHOBJIEHHsT MarMaTHYecKoil HAeATeNbHOCTH, oTpaxatomue hassl
H3MeHeHUs OOIlIerp, AJisi KOMIIEKCa B 1IeJOM, MarMaTHYeckoro HCTOYHHKA.

B) [lon dbauuel marMaTHYeCKHX. NOPOJ TNOHHUMaeTCHd COBOKYMHOCTh
nopofi, o6pasyIolHX TeoJIOTHYECKHe TeJa OIpefesleHHOR ¢(opMBbl, clenHpH-
YyecKHe OCOGEHHOCTH KOTOPHIX BHI3BaHHI YCJIOBHAMH (OpPMHDOBAHHA HX B 3a-
BHCHMOCTH OT NPOCTPAHCTBEHHOTO MOJIOXKEHHS IO OTHOILEHHIO K IOBEpPXHO-
CTH 3eMHOH KOPHI H K KOHTAKTaM C OOKOBBIMH IOPOJAMH.

Bonpoc o meTporpaguyecKHX NPOBHHUMAX TpebyeT CHeHUaJbHOro pac-
CMOTPEHHS C TOYKH 3pEHUs CONOCTaBJEHHsI OMHOBO3PACTHBIX MArMaTHYECKHX
KOMILJIEKCOB K3 DasHBIX TeOCTPYKTYPHBIX oGjacTell. Bo BcakoM ciydae, Kak
yXe MHOH OTMeyajoch B CTAaTbeé O CONOCTABJIEHHH MAarMaTHYeCKHX KOM-
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nnekcoB CesepHoro KaBkasa, I'opHoro Aaras u MaJsoro Xunrana (2), mpo-
BHHIHAJIbHbIE DA3JHYHs OJHOBO3PACTHHIX MarMaTHYeCKHX KOMILJIEKCOB 3THX
cKJIaAYaThiX objacreit MeHee 6pocaloTcsl B FJia3a, YeM pas3NHYMs pPa3HOBO3-
pacTHBIX KOMIJIEKCOB OTAEJbHO B3fITOH CKJIaAYaToi 06JacTH.

B KypHaJbHOH CTaTbe He NMpEACTABJSETCH BO3MOXKHBHIM HATh B KAKOH-TO
Mepe MoJiHoe neTporpaduyeckoe ONMHCaHHe BCero MHOrooGpashsi Marmaruye-
ckux nopola CeBepokaBKa3CcKoil cknaayaTofi 30HbI, CXeMaTHYECKH I10Ka3aHHOe
soiiie. OnHako yOelMTEJNbHOCTb H3JAraeMoro MartepHaja TpeGyeT, 4TOGHI
caMble He6oJiblike rerporpadHyeckHe cBeleHHsl O MOPOJAX pa3HOBO3PacCT-
HBIX KOMIIEKCOB ObLIK 3/ieCh NMpPHBEAEHHL.

NETPOrPA®HYECKASl XAPAKTEPHUCTHKA PA3HOBO3PACTHBIX
MATMATHYECKHX KOMIUVIEKCOB CEBEPHOTIO KABKA3A.

1. HHXHenaneo30fCKHIi KOMILJIEKC

Marmarnyeckue MOPOALI 3TOrO KOMILIEKCA TEPPHTOPHAJNBHO MPHYpOUEHBI
K aHTHKJIHHAJBHOH cTpyKType IlepenoBoro BHICOKOTOpHOrQ Xpe6GTa H mpeA-
craBjieHbl B 3d¢ysuBHOH ¢auun puaba3zaMH, COWIHTaMH, ajbGUTObHpaMu
i aJbOHTH3HPOBAHHBIMH TNOP(HPHTAMH, a B HHTPY3HUBHOH — MOCJIe0OBaTeNb-
HO#t cepHeli: Ta66po-aM(PHOONUTH], CEPIIEHTHHHTH, TOHAJHUThI, HATpHEBLIe Ipa-
HUTHl ¥ HaTpHeBble aJACKHTH. VIHTPY3HH CONpPOBOXKIAIOTCH JKMJIBHOH cepHeil
rpaHuTNOpGHPOB, NerMAaTHTOB H AMJIHTOB.

Jlas KuCHABIX 4YJIeHOB KOMILIEKCa XapaKTepeH HATpMeBblH OGJHX M CIle-
uuduKa nopoJoobpasyroUINX MHHEpaJOB HHTPY3HH M KOHTAKTHO H3MEHEHHHIX
BMCLIAIOIIUX NOPOJA, BBITEKalollass H3 3Toil ocobGenHocTH. Ilpu sToM xapak-
TepHO TaKke, 4ro KNa-Nonepo#t INmaT, BCTPeYalOIIHHCA CPABHHUTENbLHO
pPeAKO — B HeMHOTHX HHTDYSHBHBIX MPOSIBJCHHAX, OTJAHYaeTCs HaHOOJBUIMM
coflep:KaHHeM MEepTHTOBOrO IJIarHoKjaasa, YTo ObJIO OTMeueHo paHee  (8).

C ¢opmupoBaHHeM HHTPY3HH 3TOTO KOMILIeKca B aGHCCAJIBHEIX YCJAOBHUSIX
CBSI3aHBI TPOLECCHl HATPHEBOIO METacoMaTo3a, NpUBeAliHe K 0GpasoBaHHIO
CB0€OGPasHbIX MOPOJL — aJbOUT-OMUIOKJIA30BLIX KBapLUEBLIX JHOPHTOB. B mer-
MATHTOBBIX M MOIIHBIX KBapLEBBIX KHJAX, MNPOH3BOAHBIX OT HHTPY3HH
HATPHEBHIX FPAHUTOB, LIHPOKO PACHPOCTPAHEHB! (NMPHTOM B KPYMHBIX KPHCTaJ-
Jlax) anaTHT, CTPOHIHMEBBIH IIOH3HT, GapHeBbill leJeCTHH, PYTHJ, MYCKOBHT
H ADYTHe MHHEDAJIHL.

CkapHoBble 3aJleXXH B KOHTaKTOBOH 30He HAaTpPHEBHIX IPAHHTOB ‘COJEpXKaT
OGHNbHEIA amnaTHT, MJIbMEHHT M MeHblle MarHeTHTa, TeMaTHTa M JAPYTHX
MHHepasoB. MarmaTHyecKHe MNODOJBI, KHJIbHbie NPOH3BOAHBIE, CreLWpHKa
MHHepaJu3al{H, C HUMH CBA3aHHOH (KoJlyefaHbl HamnpuMep), OCOGEHHOCTH
KOHTaKTHBIX HM3MeHeHH#, fIBHO MeTaMop(HuyecKHe CTPYKTYpH GOJBHIMHCTBA
HopoJ KOMILIeKca,— BCe 3TO HAKJAAbIBAeT OCOGHI OTIEYAaTOK H Pe3KO OTJIH-
4YaeT HUXKHeNaJeo30HCKHA KOMIUIEKC OT APYTHX MarMaTHYeCKHX KOMILIEKCOB
CesepHoro Kaskasa.

HuxxHenaneo3olickuii KOMIJIEKC pacnpocTpaHeH IJIaBHHIM o0pasoM B npe-
Jenax CTPYKTypHoil 30HH IlepenoBoro xpe6ra. B ApyrHx cTpyKTypHBEIX 30HAX
CeBeproro KaBkasa BCTpeyaioTcsi (¢)parMeHTH 3THX OTHOCHTENBLHQ ApPEBHHX
MarMaTH49ecKHX o6pasoBaHHi,

Ilpu GoJbluoM o6beMe MaTepHajia B HACTOsileR CTaTrbe CTABHTCA Orpa-
HHYeHHasd 3a/laya — PacCMOTPEeTh XMMHBM H HEKOTOpbie Apyrde oCOGeHHOCTH
TOJILKO JJIs1 MOPOA KHCJOTO psilla, ¢ COHepIKaHHEeM KpeMHEKHCJOTH 656Y% H
BBILIIE, YTO COOTBETCTBYET rpynne FPAaHHTOB M TPaHOXHOPHTOB HHTDPY3HBHOH
¢anumu. b

B Ta6n. 2 crpynmupoBaHH JAaHHBIE XHMHYECKHX aHAJH30B MO rpynmne
KHCJIBIX MOPOJ HHXKHeNaJseo3oiickoro (YpyllTeHcKoro) kommaekca. [Ipuse-
HleHHble aHaJH3H, KAaK H Bce JajbHellIHe, SBAAIOTCA cpeiHeapH(pMeTHUECKH-
MH BeJHYMHAMH M3 OTAEJbHBIX aHAJH30B TOH HJAHM HHOH TpyNNel NOpOA,
KOTOpbie 3aHMCTBOBaHBl H3 yXKe ONMyGIHKOBAHHBIX pabOT KABKA3CKHX IeTpo-
rpados. .
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B nepesanpHoil soHe I'naBHoro xpe6ta (BepxoBbs pp. Akcayr, Mapyx
H JIDYTHX) K 3TOH Ke CepHH MOPOA MOTrYT GHITh OTHECeHbl TAK HA3bIBaeMble
«TEKTOHHTbl». PparMeHThl HHIKHENaJNeo30HCKHX HHTPY3HBHBIX O6pasoOBaHHR
OGHapyKeHBl HaMH B COCTaBe NMOPOJ COXPaHHBIIHXCS Y4acTKOB KPOBJH Tpa-
nuroB [nasHoro xpe6ra (pp. Manas JlaGa, Akcayr). Bce atn dakrnl us-
JIOXKEeHB HaMH paHee Gojee moapoGHO (6).

Ta6bauuma 2
CpeaneapupMeTHYECKHE COCTABHI MO NaHHLIM XHMHYECKHWX aHaJH30B

ABYX NMOCJI€AOBATEJbHbBIX THNOB FPaHHTOHAOB
HHXXHEro naneosos

ARACKHTH, NerMaTATH rPaHHT-
nopupH (2 anaa.) FpaunTtu (7 anan.)
Oxucanl
Bec. % MOJ. KOJ. Bec. % MOM. KOJ.

SiO, 75,03 1249 68,80 1145
TiO, 0,10 1 0,34 4
ALO, 14,53 142 16,45 161
Fe, O, 0,87 ! 6 1,54 9
FeO 0,20 | 3 1,07 15
MnO 0,01 - 0,06 —
MgO 0,31 7 1,16 28
Ca0O 0,38 7 2,55 45
BaO HeT — 0,12 1
Na,O 5,95 96 4,79 77
S I A A B -

2 s —_ s -
H,Ot110 0,44 — 1,27 —
CymMma 99,77 — — —

2. CpenHenaneo3olickufi KOMIIEKC

HeransHolt merporpadHyeckoii XapaKTepHCTHKE NOPOJ 3TOTO KOMILIEKCa
rpannToB I'aBHOro xpe6Ta nocBsiuleHa TJaBHasi YacTb YINOMSIHYTOH Bbillle
pa6orbl (6). Bce o6ocHOBaHHSI AJf ONpENEeHHs] BO3PACTHHIX TPAHHIL, pae-
wieHeHHs Ha ¢asbl GOPMHPOBAHUS H BhIsIBJeHHA (auuaabHOH TpHHAAJEX-
HOCTH HMHTDY3HH 3TOTO KOMILJIEKCA H3JIOXeHbl JOCTaTOYHO MOAPOGHO B YKa-
3aHHON pa6ore. 3/ech OrpaHHYyCh HaNMOMHHaHHeM, YTO (OPMHPOBAHHE 3TOTO-
KOMILJIEKCa INPOHCXOAMJO B HECKOJbKO HHTPY3UBHBIX ¢pa3. bonee panuas
rpaHofHopHTOBas ¢asa cosgasa KpynHble MOD(OJOTHYECKH €IWHble, HO
CJIOXKHBIE 110 COCTABY MAaCCHBBl TI'DAHOAMOPHTOB C KpaeBHIMH (auusaMH Lo
JHOPHUTOB H ra66pOAHOPHTOB.

[Tocnenyrone uHTPy3uBHbIe (hasel NMpHBeNH K (POPMHPOBAHHIO MACCHBOB
NBYCJIONSIHBIX [PAHHTOB, CONPOBOXKAAEMBIX COGCTBEHHOM JXHJBHOH cepuef,
H aJCKHTOB, TaKXe CONPOBOXKIAIOILNXCA NerMaTHTaMH, allIHTaMH H THAPO-
TEePMaJbHBIMH KHJAMH.

HnTpysun mepBoit ¢asel # yacThio BMemiaiollle IMOPOALI B FJIyGHHHBIX
YCJOBHAX MNOIABEepPrJIHCh HAJIOXKEHHIO KAaJHeBOTO MeTacoMarosa, 4YTO NPHBEJIO
K Npeo6pa3oBaHMIO YacTH TDAHHTOHIOB NepBOH (asbl H NpHAeKalluXx BMe-
AKX MOpoJ B NOpGHPOBHIHBEIE TPAaHHTH W NopdHPOBHAHLIE TrHEHCO-
TPaHUTHL, . t

BTopas u TpeTbsl MHTPYSHBHblE (a3bl \CONPOBOXKAANHUCH CrElH(PHIECKOH
MHHepalH3aluel CKapHOBOTO M XHJbHorTo TuHnoB. HauGosee aKTHBHBIMH ¢
TOUKH 3PEHHsS B3aHMOMEHCTBHSA C BMeIAIOIHMH NOPOAAMH OblMH HHTPY3UH
¢asbl IBYCJIOASHBIX T'PAaHHUTOB: C HHMH CBSI3aHbl GHOTHTH3AaIM#A, TYPMaJIHHH-
3al{Hsl W MHTMaTH3alys BMeHIAoIIUX nopod. B XWIbHBIX NPOH3BOAHLIX H
CKapHax, CBfI3aHHLIX C 3TOf HMHTpy3HeH, BCTpeyaloTCA BOJb(paM, MHILIbIK
n Apyrue sjeMeHTHl. Jlns MarmMaTHYeCKHMX MOPOA KOMILIEKCA B LEJIOM XapaH-
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TepHO cyuecTBeHHoe pasBuTHe' KNa-mosesoro iunara. B pesyabrate npous-
‘BeAEeHHBIX HCCHIEOBAaHHH BHIACHHJIOCH, uTo XoTs1 KNa-noJsieBoii mnart 3 pas-
JIMYHBIX 110 BpeMeHH (ODMHMPOBAHHs HHTPY3Hil H OTJHYAaeTCHA KaK ONTHYe-
CKHMH KOHCTaHTaMH, TaK H COAePXXaHHEM NEPTHTOBOTO IJIATHOKJIA3a, TeM
He MEHEe OH OTHOCHTCA K MMKDOKJIHHAM, CYLIeCTBEHHO OTJIHYAIOIHMCS OT
KNa-nosneBoro inara HHKHENAJeO30HCKHX HHTDPY3HIL,

XapakTepHo, YTO HecMOTPs Ha oOOHJHe NPOCMOTPEHHOrO MaTepHala B
NOpOJlaX ITOrO KOMIIEKCA He BCTPEYEHO CPEJH AKIEeCCOPHEB OPTHTA; Ha 3TO
obcroaTenibcTBO paHee ykasbiBaa w C. I1. CoJoBbes.

K cpeaneMy najieo3oro HaMH YCJIOBHO OTHOCHTCS KOMILUIEKC MaJIbiXx HHTpY-
3uHl, NPUYPOYEHHHIX K nepHdepHiiHON yacTh 30HH [lepesoBoro xpeGra 6uius
ee COuJieHeHHs ¢ NPOMeXKYTOYHOH 30HOH NpOJOJbHBEIX HelpeccHH. YCJoB-
HOCTb OTHEeCeHHs OODACHAETCS IIHPOKMM JHanasoHOM MeXJy BepxHell u
HHXKHeHd BO3pacTHbIMMW TpaHHLUAMM 3THX HHTpy3uH. OHH TpaHCTPECCHBHO
HepeKkphIBAIOTCS OTJIOXKEHHsAMH TpHaca (ropa SIThHIprBapTa) U HPOPLIBAIOT
¢opMaLHy HUIXKHEro naJjeos3osi. K aToMy KOMIJIEKCY MaJbiX MHTPY3HH OTHO-
csitcd MaccuBH rop SreiprBapra, Maruwo, 3akan, KapaGek, Bepxueit Te-
Oepabl W LPYTHX.

Hutpy3nn ¢opmuposainch B runabuccajJbHbIX YCIOBHAX, H STHM ONIpeae-
JgsoTes cnenugHyeckine OCOOEHHOCTH HX CTPYKTYP M MHHEpPaJIOrHUeCKOro CO-
craBa. CpaBHHTeJbHAasi ObICTPOTA KDHCTAJ/VIH3aLHH H YAaJleHHe JIeTydHX
NMPHUBEAH B PALe CAy4YaeB K COXPAHEHHIO CJIellOB HepaABHOBECHOCTH COCTaBa.

[lo xuMHYecKHM O0COGEHHOCTAM H OCOGEHHOCTSIM NOPOH006GPa3yIOIIHX
MHHEpaJioB, CXOJHKIM € TAKOBbIMH K€ IJI HeKOTOphIX Pa3sHOBHIHOCTEH rpa-
nutoB ['maBHOro xpe6ra, MaJjble MHTPY3UH YCJOBHO -pPacCMaTpHBAJHChL Kak
caTeJJHTHl HHTPYy3Hit I'saBHoro xpe6Ta, ¢opMupoBaBliMecs B chenHdHue-
CKHX TeOJIOTHYeCKHX YCJoBHsX. Takoe mpeldNoJioKeHHe NOAKpeNnisieTcsa cle-
uU(UKOH MHHepaJM3alMH, CBA3aHHOH ¢ KOMIIEKCOM MaJIblX HHTpPY3HA.
Maunebiit 06beM HHTPYSHBHBIX Macc M GoJbllasi poJib aCCHMHJSLUCHHBX MPO-
LECCOB HAJIOXKHJH JONOJHUTEJbHBIH OTNIeYaToK Ha OCOOEHHOCTH CTPYKTYp H
BelIeCTBEHHOTO COCTaBa MO CPABHEHHIO ¢ TPAHHTOHAAMH CpejHenajeos3om-
CKOro KOMILIeKca.

ITockonbKy B moclieqHee BpeMsi Bce 6oJiee OTUETIHMBBIM CTaHOBHTCS Ha-
JiuyHe BepXxHelaJeo30HCKHX NPOsABJEHHH MarMarHsMa, IeJecooO6pasHo COHO-

Tabaumuga 3

CpenHeapupMeTHyeckHe JaHHbIE COCTABA FPAHHTOHIOB CPeRHeNaneo30HCKOro
MarMaTH4ecKoro KOMNAeKca H KOMMJAEKCAa MaJjblX HHTPY3ufl

'una6uccanby. JBycaoaqHbie M ’
Manue WHTPpy3uH | Aadckuts (1 amar.) TPaBNTH MKDOKIHHOBLIS
(4 anaa.) (4 anan.) rpaHATH (5 aBaa.)

Oxuncau

sec. % | won. | ®ec-% | wor |mec-%| xon | Bec-% | kox
SiO, .| 69,03 | 1149 | 77,37 | 1288 | 70,18] 1168 | 70,11 | 1167
TiO, . 0,42 5 0,15 2 0,40 5 0,45 6
AlLO, 14,75 145 12,31 121 | 15,52} 152 15,09 148
Fe, 0,4 1,08 7 0,98 6 0,76 5 0,82 9
FeO 1,69 24 0,09 1] 2,200 3H 2,08 ¥
MnO 0,05 — | He o6H. — 1 0,05 — 0,06 —
MgO 1,22 30 0,09 3 0,9 22 1,04 25
Ca0O 1,60 29 0,46 8 2,39 43 1,81 32
BaO . 0,06 — | He o6m. — | 0,14 1 | He oO6H. —_
Na,O . 3,81 61 2,93 47 3,39 55 3,97 65
K,O . .l 399 | 42| 492.| 52| 3,200 34| 3,00 32
POy . o014 1 | He o6H. — 1| 0,21 1 — —
H,0O-no 0,39 —| 0,14 — 1 0,51 — 0,44 —
H,0t110 gt —| 075 —| 1100 —| 1.35 —
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CTABHTb KOMIUVIEKC MaJIbIX HHTPY3HH C KOMIUIEKCOM MarMaTHYeCKHX NposBje-
HHil BepxHero mnajeosofi. Takoe comocTaBiieHHe MOXeT ObiTb IPOBeleHO Ha
OCHOBe aHajH3a CTPYKTYPHO-TEDPPHTOPHANBLHOTO pasMellleHHs H IneTajei
crelUpHKH BeIIECTBEHHOTO COCTaBa HMHTPY3HH OOOHX KOMIJIEKCOB H HX
XKUJBHBIX NPOU3BOAHBIX{ Iyl TPAaHUTOB MaJIbIX MHTPY3Hi XxapakTepHO ciaboe
pa3BuTHe MYyCKOBHTa M nosiBjieHne KNa-noseporo Immara B BHAE aHOPTO-
XJ1a3a. )

B rta6a. 3 nauml cpeniHeapHMeTHYeCKHE BeJHYHHbI COCTaBOB I'DaHHTOH-
JOB, TOCJe0BAaTEJIbHBIX BO BPEMEHHW WYJIEHOB CPeIHenasieo3oicKOro KOM-
IJieKca H CpejlHHe JaHHBIe AJIf KHCJBIX IOPOJ KOMIJIEKCa MAaJibix HHTPY3HH.

3. BepxHenaneodoiickuli MarMaTHYecKHii KOMMJaeKc

~ TeppHTOPHAJIBHO-CTPYKTYpPHAs CONpPSIXKEHHOCTh CEPHH H3BepXKEHHHIX NO-
pon pasnuunoil (anHalbHOR NPHHAAJIEKHOCTH H TPHYPOUEHHOCTb HX K
cepepHoil mox3oHe 30HBI [lepemoBoro xpefra Hapsfy C IPYTHMW reQJIOTHYe-
CKHMH H TerporpadHyecKHMH [IOKa3aTeJbCTBAMH IMO3BOJIAIOT CUHTaTh, UTO
obHaalolllHecs: B PA3JHYHO HPHIOAHATHIX OJIOKaX 3TOH 30HB pa3jHYHBbIE
¢danuy MarMaTHYeCKHX NOPOJ CJAaraloT reHeTHYECKHW eIMHBIf MarMaTHYecKHH
KOMIIJIEKC. '

K sToMy koMmieKCy MHOI OTHECEHBI HHTPY3HHM KPaCHLHIX TPAHONHOPHTOB,
FPaHHTOB C NMpPOPHIBAIOIIMMH HX TeJJaMH KDacHbIX, pexke cepbix JefKOKpaTo-
BBIX I'DaHHTOB H GoJiee MO3AHHX aNACKHTOB B Gacceffnax pp. Benas, Caxpaii,
dmwkakoH H Majxa.

K atoMmy e MarMaTHyecKOMY KOMILIEKCY OTHocsitcad 3¢GysHBH Iajieo-
JMIOAPUTOBOTO M NajieOfalUTOBOrO COCTABa, CONpPSIKEHHBE C KPacCHOLBETHHI-
MH KOHTJIOMEpaTaMH H YIJIHCTBIMH NeCUaHHKaMH W CJaHUAMW HHXKHeH NepMH
pp. Manoit Jla6sl, Boapioft JlaGe, Akcayr u TeGepabhi.

‘B CTPYKTypHO ONYyLIeHHBIX OJIOKaX,' ¢ PA3BHTHEM BepXHeIaJeo30/iCKHX

3¢ ¢y3uBOB, BIONb pPErHOHAJBHBIX PAa3JiOMOB, OTAENSIOUIMX CEBEPHYIO MNOJ-
30HY OT I0XHOH, BMecCTe C cepHsMH 3¢ (y3UBOB aCCOLUMHPYIOTCA HEKKONoaol-
HBle TeJa JalHMTOBOro M rpaHHT-nopdupoBoro cocrasa (Manas Jla6a, Bosb-
mas Jla6a, Beckec u Apyrie Mecra), MecTaMH IOPHCThlE, C OGHALHBIMH
JIeNeliKoo6Pa3HbIMH BKJIIOYEHHSIMH BHeLIHe OTJIHUHBEIX MNOPOX; 3TH runabuc-
caJjibHble O6pa3oBaHHs BepOsiTHee pacCMaTPHBATh KAK KOPHH BYJIKaHHYECKHX
H3JauaHuA. Mopdonorus stux apeBHHX 3¢ dy3uil W HAMeyaloIMXCA OCTaTKOB
BYJIKAHHYECKHX aNNapaToB 34CJIyXKHBaeT CIElHAaJBHOTO PAacCMOTPEHHS.
— B 6acceiine p. Ky6ann u3BecTeH psifi MeJIKHX HHTPY3H# rpaHUTHOTO, ans-
CKHTOBOTO H TPaHHT-NOpGHHPOBOro COCTaBa, KOTOpbleé MOXKHO paccMaTpPHBaTb
KakK runaGHccalibHble HHTPY3HBHBIE Tejla OTHOCHTENbHO (MO CPaBHEHHIO €
HHTpy3Hell p. DUIKaKOH, HanmpuMep) Heray6OKOro 3ajieTaHHs H TOJBKO 4TO
BCKpHITHIE 3PO3Heil.

Jlast Marmarudeckux o6pasoBaHHil 3TOTO KOMIIJIEKCAa pasHoil danvanbHolM
NPHHALJEXHOCTH H CBA3aHHBIX C HHMH NOCTMarMaTHYeCKHX XXHJBHBIX Mpo-
M3BORHBIX XapaKkrepHa cnenududecKkas MHHEpaJM3alNs, NpPOCIeKHBaeMas
H B HHTPY3HBHHX U B 3¢dy3uBHBIX (auusax, a Takke B THAPOTEPMaNbHBIX
_POHM3BOIHBIX.

Oco6eHHO HHTepPeCHBHI HeKoTopble 3(¢y3UBH M MeJKHe HHTDY3HBHbIE
Tesia Hermy6okoro (OpPMHDOBaHHsA, CPedH K KOTOPBIX BBHIAENSIIOTCS TPAHHTHI,
NerMaTOMAHBIE TPAHUTH M aJsiCKHTH. l3yueHune u3BepXKeHHBIX NMOPOX 3TOTO
KOMILJIEKCa BCKpDHIBaeT B HHX DPSAJ Pas3NHuuil 1O CPABHEHHIO C HMHTPY3HAMH
CpEeAHEro najieo3ost U TeM Gojiee ¢ HHTPY3HSIMH HHCKHETO NaJjieo3os. B orTiu-
yHe OT TeX W JAPYTHX HHTPY3HH BepXHEro Naje030s He COMPOBOXKEAIOTCA
MeTacoOMaTHYECKHMH- HOBOOOPa30BaHHAMH B OOJbIIMX Macuitabax 3a cyer
¢enpammaTusanuy, o6ycaoBIeHHOMN uHprsnﬂMn.j
—~— MarmaTtnueckue oGpasoBaHHsI TNpeICTaBlieHHl M B HHTPY3HBHOH, M B
st dysusHo#t pauusx. [NocaenosarenbHocTs GOPMHPOBAHHS HHTPY3uii OOHY-
Hasgs — o? GOJiee OCHOBHHX (HHOPUTHI) K KHCJBIM (QJSCKHTH) TOPOAaM.
)
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B 2¢¢ysuBHOll ¢amuH, HeCMOTPS Ha NOBTOPAEMOCTb H3BepXKEeHHH BYJKaHR:
yeCKHX MPONYKTOB COCTAaBa OT aHAE3HTOB JlO JIMIIAPHTOB, BCE e BeposATHee,
YTO HM3BEPXKEHHS HayaJliCh ¢ KHCJILIX JaB.| Ecim cuWrath NmocjeqHHMH TOp-
UHAMH - MArME], “3aBepIHaIOLIell BYJKaHHYECKYI0 JHEATENbHOCTb, T€ LITOKO-
o6pasHble TeJa, KOTOpble NPeACTaBJSAIOT KOPHH H3JIHAHHM, TO MOXHO AyMarTb,
4TO MOCJEeJHHE 3TaNbl BYJKaHHUECKOH HeATeJbHOCTH CONPOBOXKIAJHCH NMOLb-
eMOM BfI3KOH MarmMbl JauMTOBO-DHOJHTOBOTO COCTaBa (FPaHHTH], TpaHHUT-
nopdupsl). ITocaennee Moxer GhiTh YTOYHEHO MOCIHE BhISICHEHHs COOTHOLUE-
HHH MaJIeOJIHNApHTOB C MajieoaHAe3uTaMH.

B Taba. 4 npuBoAsTcs cpeiHeapH(PMETHYECKHe HaHHbIE MO XHMHYECKHM
coCTaBaM IPaHUTOHAHHLIX W 3((Y3HBHHIX NOPOA, Pa3JHYHHIX NIO BPEMEHH HX
$HOpMHPOBAHHS.

Ta6auna 4

CpenneaprdmeTHYECKHE COCTaBbl H3BEPWEHHBX NOpOA PasHbix dauni
BepXHenaneo3ofCKOro KOMRJeKca

3dpdysusu I'nna6uccanbHbie Cpennue TayGHub "

- samus (5 anan) | PATIIORION | gcu e, | pannr o

BeC. % { MOA. KOA.i BeC., % | MOJ. KOA.| BeC. % | MOA. kOA.| BEC. % [-MOA. KxOA.
§i0, . 66,24 | 1102 | 74,44 | 1239 | 75,27 | 1254 | 68,03 | 1132
Ti0, 0,38 4 0,17 3 { 0,10 1 0,34 4
Al1,0,4 .| 17,30 170 | 13,61 133 [ 12,75 125 | 15,05 148
Fe, O, .| 1,70 11 0,€5 4 0,76 5 1,61 10
FeO . 1,11 15 | 1,19 17 | 0,87 12 | 2,33 32
MnO 0,06 1 0,05 1 0,07 1 0,18 3
MgO .| 0,74 17 0,39 10 0,77 18 1,3 32
Ca0. 0,93 16 0,61 11 3,50 62 2,63 46
BaO . .1 0,08 1 | He O6H. —_— 0,05 1 0,04 —
Na,O .| 3,67 59| 3,77 61 | 3,50 56 | 3,97 64
K,O . 3,89 41 4,2 45 4,1 50 3,18 34
P,(()); e 0,26 2 — — O,gg 1 0,22 1
H,0 . — — — — 0, 17 —_ —
H, 0110 o= —| = “|loet| 33| 45| e

4. Me3030icKHii MArMATHYECKHH KOMILJIEKC

JI. A. BappansHu B cratbe «OGmuii 0630p ByJIKaHHYECKHX SBJIEHHII>,
cocrapasiiouiefi yactb «[eosorun CCCP», T1. IX, mumier, 4ro «B NPOTHBO-
NOJIOXKHOCTD 11aJIe030fiICKUM, Me30KaiHO30MCKHe ByJKaHHYeCKHe 06pa3oBaHHSA
Bonbmoro Kaskasa, HecMoTpsa Ha G6oJee HeTaNbHYI0O HX H3YYeHHOCTH,
He HMelOT B GOJIbIIHHCTBE CJy4YaeB TOUHOTO OmpeleseHusa Bospacra» (12,
c1p. 360). OH 0OBSICHAET 3TO TEM, YTO 3TH 00pA30BAHHA IOUTH Be3fe CONpPH-
KacaloTCsl TOJBKO ¢ OTJIOXKEHHSIMH HIDKHell 10pbl, He 3aTparuBasi B GOJBIIHH-
cTBe CjyyaeB GoJsiee MOJIOALIX MOPOX.

Taxkoe yrBepkIeHHe, KOHEUHO, He TOYHO, TaK KaK 3aBeJOMO H3BECTHO,
HalpUMep, 4TO JIAKKOJHTHI ITaTHTOpbS mpopbiBaloT ropasfo Gosee MOJOAbIE
nopoIbl.

HMeloTcsl, KOHeUHO, HESCHOCTW B ONpelelNieHHH BO3pacra TPaHHTOB H
rPaHOLHOPHTOB, BCTPEYAIOLIMXCS CPEAH TOJIIH <«aCHHAHBIX» CJAHIEB, KOTO-
phie OTHOCATCS K lope B mepeBaJjibHOM 3oHe I's1aBHoro xpe6ra. Cienyer cka-
3aTh, YTO 3JIEMEHT HEACHOCTH BHOCHTCA T€M OOGCTOAITENIbCTBOM, YTO M CPEAH
KapGOHOBBIX OTJIOXeHHA 3anagHoro KaBkasa HMelTCs, Hanpumep, neTpo-
rpadHUecKH BecbMa CXOAHBHIE «acNuAHHe» caaunupl. Kak H3BecTHO, TOYHOE
onpelesieHHe BO3pACTa MHTPY3H Gosiee CJIOMKHO, YeM OCafloYHHX (opmaumi,
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# 3TO, eCTeCTBEHHO, 00s3bIBd€T HAC OYEHb OCTOPOXKHO OTHOCHTHCH K HMelo-
HIHMCS onpefie/leHHsIM BO3pacTa HHTPY3HH. Eciii conocTaBHTL Me3030icKHe
MarMaTHYecKHe o0pasoBalus, TO MOXHO BHIETb KPaiHIO NeCTPOTy, OTCYT-
CTBHE KAaKOH-THOO OO6LIeli 3aKOHOMEPHOCTH B COCTaBax W cneuudHke ApHMe-
Cei, H JMHLIb eAUHCTBEHHbIM OGLUMM NMPH3HAKOM HX SIBJAETCS PasBHTHE NoOJe-
BOTO mMmaTa B BHJAe aHOpTOKAasa. OpHako nogoGHbii xapakrep KNa-moae-
‘BOro 1UMaTa M3BeCTeH H AJi 3aBeJOMO JOTPHACOBBLIX TIPAHHTHBHIX HHTPY3Hii
ropul SIThHIpraapra.

ITonbiTka 0606IMTL MaTepHas MO TPAHHTHBIM NopoxaM TeipHEbIAysa,
paiiona ropul Tenau H Kepatodupam p. XyJaM He M03BOJAHIA MOAMETHThH
ob1ue 0COGEHHOCTH Pa300LIEHHBIX KHCJBIX NOPOA, OOBIYHO OTHOCHMEIX B IO-
cienHee BpeMsa K Mes3030i0. MHTpy3un TemnuHcKkoro pafioHa, B CBO€ BpeMs
usydennole J[. C. BensHKHHHIM, nocje ero paGOT He NOIBEPIJIHCH AETAJb-
HoMy mnerporpaduyeckomy usydenuto. [I. C. DendHkuH cumrtaer, uro 3TH
HHTPY3HH OTHOCATCA K KafHO3010, MO3TOMY HX XapaKTepPHCTHKa JaeTcs B
clelyIoleM pasaele.

K coxaJjiennto, Tak¥e 0 CHX NMOp OTCYTCTBYeT CBOJAKA IO merporpadpuu
H TeoJIOTHH MOJIOABIX -IOPCKHX H HOCJEIOPCKHX HHTDPY3Hil, KoTopasi MorJa Gbi
CJIyXKHTb YPE3BLIYAfHO BaXXHHIM NOCOOHEM MJisi TreoJiora-NpakTHKa B €ro
noBcefHEBHOH paboTe, TaK KaK MOJNOJble HHTPY3HH HrPalOT GOJNBIIYIO POJb
B Metajioreinn CesepHoro KaBkasa.

YuuThiBas ckasaHHOe, MpHBENEM HEKOTOpHe NaHHBIE.

HOns rpanntoB ThipHBIay3a, NMpOpHIBAIOIIHX MYKYJAHCKYIO CBHTY, Xapak-
TepHa G6oOJblIasi AKTHBHOCTH Marmbl, BHepeHHE KOTOPOH CONPOBOXKAAJIOCH
accHMHUMIsiIUelt KapGOHATHBIX MOPOJ H HX CKapHHpPoBaHHeM, BaaumopeiicTBue
OTHOCHTEJIbHO oborallleHHOH KaJileM MarMbl TpaHHTOB THIpHBIay3a ¢ kap6o-
HaTHBIMH NOPOJAMH MPHBOAMJIO K 06pa3oBaHHIO CBOEOGPA3HOro JeHKOKpaTo-
ROTO KOMILIEKCA — MOPoX, 6OraThIX KaJbliieM, HO COJepXKAaIlHX B TO XKe
BpeMa KNa-mojieBoil LINaT — aHOPTOKJA3.

WHTpy3Hsi TPAHHTOB COMPOBOXKIAETCH XHJIAMH JIHNAPHTOB ([AEeJJIEHHTOB)
u ButpodupoB. C. I1. CosoBbeB BBHICKA3LIBaJ COOOParkeHHsl O CHHXDOHHOCTH
uHTpy3uil Bakcana ¢ skcTpy3uaMu IlaTuropbs.

[To ycnoBusiM pacnojioXeHHst B TEKTOHHUECKHX CTPYKTypax, ThIpHBEIAy3-
CKas HHTPY3Hsi CKOpDee CXOZHA ¢ KOMILUIEKCOM MaJbiX HHTpY3HH 3amagHoro

Tabauma 5

CpenneapndmeTHueckne JaHHble XHMHYECKHX aHAJH30B H3BEPHEHHBIX
nopoj, Me30301

Keparodhupn
| Tuph 3CKHE
T KBS | coammrmn (3 anan) |  SaAomo-Ilurop.
Oxunean

Bec. 9% | moa. xoa.| Bec. % [ mon. koa.| wec. % {mMoA. koa.| Bec. % | Moa. KoL

SiO, . 70,84 | 1179 | 69,45 | 1156 | 72,61 1209 | 66,15 | 1102
TiO, 0,41 5 0,15 2 0,33 4 0,46 6
Al,O,4 14,76 145 | 12,48 123 | 14,51 142 | 15,64 153
Fe, O, 1,42 9 1,42 9 0,49 3 1,08 7
FeO 1,54 21 0,33 4 1,50 21 1,80 25
MnO 0,02 — 0,02 — 0,03 — 0,12 1
MgO .l 0,88 22 1,15 28 0,64 15 1,12 27
CaO . .1 1,582 27 0,15 3 1,70 30 3,03 62
Na, O 3,55 57 2,26 37 3,54 56 4,07 66
K,O 3,12 33 5,84 62 4,21 45 2,72 29
P.O; .. 0,25 2 — — — — 1 0,09 1
H,O~110 — — 0,28 — 0,09 6 0,70 39
H,O*11e 1,42 78 1,3 — 0,72 33 2,73 150




KaBKasa, NPHYPOUYEHHBIX K MPONOJbLHBIM Pas3pbiBaM BJAOJb MOXKHON TIpaHHIL
sonbl IlepenoBoro BbicoOKoropHoro xpe6ra GJIH3 COUNIEHEHHs! €€ C MPOMEXY-
rouHo# 30HOH Ienpeccun (no B. H, PoGuucony).

Takasi CTPYKTYpHasi CONPAIKEHHOCTb, KOHEYHO, He MOXKET CJYXKHTb OCHO-
paHHeM JJisi COMHEHHS B Me30KaHHO30fCKOM Bo3pacTe HHTPY3HU ThIpHBIays,
KOTOpbI€, NO JIMTEPATYPHbIM [aHHBIM, HHTPYAHPYIOT TOJILUM, COAEpiKaulue
neflacoBylo ¢dayHy. Jlns storo paifioHa HeOGXOKHMO YYHTHLIBATH TaKXKe TO
06CTOAITENIBCTBO, YTO pasMelleHHe KaHHO30OMCKHX MarmaTHYecKHx oGpa3oBa-
unit (IIsTdropne, saAbOpycCKHe J1aBbl) MOXKeT ObiThb OGYCJIOBJEHO yiKe COde-
TaHHEM He TOJIbKO APEeBHHX CeBepo-3alafHBIX CTPYKTYp, HO M Gojee MoJo-
AplX, OJH3KHX K MePHAMOHAJbHOMY HanpamieHHIO. [ TpaHHTHBIX HHTDY-
suil Ipexae Bcero xapakrepHo pasButHe KNa-moseBoro mmara B BHAe
aHOPTOKAa3a. XapaKTepHO OTCYTCTBHE CBETJION CJIIONb — MYCKOBHTa, HHOTJA
MPUCYTCTBYIOLIEH B BHAE MEJKHX YellyeK.

KoHTakT-MeTaMopHYeCKHe nponecch, 0GYCJIOBJIeHHbE THIPHBIAY3CKHMH
rpaHHTaMH, BecbMa cneuudHyHbl. B ornHyHe oOT HHXKHenaseo30HCKHX cKap-
HOB, B CKapHaX, CBSI3aHHKIX ¢ 3THMH rpaHHTaMH, HeT HakomjaeHus docdopa,
THTaHa H, Hao00pOT, KOHUEHTPHPYIOTCS JJEeMEHTH, XapaKTepHble IJisi Npo-
H3BOAHBIX MaJIbiX HHTPY3HH H ABYCJIOASHBIX TPAHHTOB KOMIIeKca ['jiaBHOro
xpebra.

K xucabim 3dhdysusam iopekoro Bospacra . C. Bensaxkun w A. I1. JleGe-
neB OTHocAT keparodupel Xynama (Yepekcko-Ueremckuit paiion), mnepso-
HauaJjpHO onucaHHbie @, IO, JleBuHcoH-JleccHHroM u nosgxee B. B. y6sn-
CKHM KaK OpTOKJasoBble nopoupel. Marepnann ceoaku A. Il. JleGemera o
IopcKofl ByJIKaHOTeHHOH ¢opMalHH TNO3BOJSIIOT NOJNAraTh, YTOo B Ipefenax
CeBepHoro KaBkasa iopckas 3(¢ysuBHAs AeATEJNBHOCTH TOJBKO 3M1eCh —
B GaccefiHe p. Uepek — mposiBUJIach B BHAE KHCJBIX AH¢¢epeHIHATOB, NIPH-
TOM C BBICOKHM CoOJiepKaHHeM Ilenoyeil (cymMMa IueJodelli B HEKOTOPHIX IO-
ponax npoctdraer 11%) u wacTo ¢ npeobiagaHHeM KaJjiusg Haj HaTpHEM.
TlopdupoBLIe pa3HOCTH KepaTo(HPOB COLepIKaT MOJEBOH IINAT, KBAapll, poro-
Byl0 0OOMaHKy, pyJAHble H TOHKH# KPHCTAJJHYECKHH arperaT OCHOBHOH MaccChl.

Donee ocHOoBHble pasHOCTH KeparodupoB M Apyrux 3¢ ¢ysHBoB, COrIacHO
NPUHATOMY IJISl HACTOSILleH CTaTbH OrPaHHYEHHIO, 34eCh HE pPacCMaTpH-
BaIOTCH.

B ra6a. 5 mnpuBeleHb cpeaHeapu(pMeTHUECKHe HaHHBIE XUMHYECKOrO
cocTaBa AJis Pas3IHUHBEIX TPYNN KHCJOH Marmbl, OTHOCHMBIX N0 BO3pacry K
OCJIeHHXKHEIOPCKHM.

5. KailiHo30MCKHMii MarMaTHYeCKHil KOMIJeKC

Dra Bo3pacTHas Ipyfa U3BepKeHHBIX IOpHBIX nopol CeBepokaBKas3CcKOMH
ckJaguaroil obsacTd ropasfo uetde 0060cobisieTcss OT H3BepPXKEHHBIX NOpOL
IpYrHx BO3pacTOB H mpeacraBlieHa 6ojiee SICHO OYepUYHMBAEeMBIMH IO COCTaBY
H NOCJEeNOBaTeNIBHOCTH OGPA30BaHHR DA3HOCTSAMH NOPOJ, YeM Me3o3oHcKast
cepusi. K 3TOMy KOMIIEKCY OTHOCATCS LUMPOKO H3BeCTHHIE THMIabuccabHble
06pasoBaHusi JaKKOJHTOB IIsaTHropbs, a takxe satddysusnl dapbpyca u Kas-
6eka. B 3T0# e accouHanuu HOPOL HaMH pPacCMaTPHBAIOTCS OTHOCHMbIE
I. C. BeqssHKHHBIM K KafHO30l0 HEOMHTPY3WBHbIE MOPOAbl TeNNHHCKOro
paioHa.

A. T1. T'epacuMOB cUHTaeT, 4TO BHeApeHHE JIAKKOJHTOB MPOH3OUINIO BO
BCAKOM CJiydyae B MOCJEYOKPAKCKOe BpeMsl; Ha OCHOBAHMH KOCBEHHHIX HaH-
HBIX OH CYMTAaeT BECbMa BEPOSITHBIM MOCJIEAKYarbUILCKHA BO3pacT HMHTPY3HI
JMaKKOJUTOB, UTO, BEPOATHO, COBINANaeT ¢ HauajoM ByJKaHHYeCKOH HdesATelb-
HocTH Dab6pyca, AaBliell JHUMAapHTOBHIE TY(OHI.

Pa6oter ®. 10. Jlesuncon-Jleccunra no naBam HentpansHoro Kaskasa
H nocsenyioune pa6oTel MHOrHX HccanenoBatedeli — C. I1. ConoBbeBa u Apy-
THX — [103BOJIIIOT AYMaTh, UTO HBJMHAHHS KAaBKAa3CKHX BYJKAHOB HayaJHCh C
JHMAPHTOBHX, CMEHWJIMCh JAUHTOBLIMH H 33aKOHYHJHCh MACCOBLIMH H3JHA-

7  Cepua reonornueckas, sun. 4 97



HUAMH aHfesutoB. [lo JaHHHLIM HoBe#lux uccaefoBaHuii B. . Buozasyy
OTHOCHTENbHO BYyJkaHa KaGapiaxkuH, nocje H3JHSHHA aHAE3UTOBHIX Jiap
TNpoH3oLIeN IPOPHIB JiaB (a3ajbTOHAHOrO COCTaBa, HO C BechbMa Xapakrep.
HbIM OGIUMM TNOBBILIEHHBIM COJEepPXaHHEeM IUeJoYell W, B YaCTHOCTH, KaJjug,

HeounnTpysuBHbie TDaHHTHI ONHCHIBAJHCH MHOTHMH TeOJIOTAMH H HETpo.
rpagamMu no pasHbiM paifoHam I'naBHoro xpe6ra. HauGosee HM3BecTHBI My
nposisjieHuss B paiioHe ropnl Temu, B GacceiiHe p. ¥pyx, aeqHukoB CaHryry
U Houucap, a Takxke B ple APYTHX MeCT.

ITo onucanusim M. C. Bensukuna, JI. A. Bapnauauua, M. M. Mnukcona
H APYTHX HcciaefoBaTediell, MOJIOAble HHTPY3HH INpeACTaBJeHh I'PaHOAHOPH-
TOBBIMH M TPaHHTHHIMH HOpPOAAMH B IJIyGHHHOH ¢auud H GIH3KH K AAlH-
TaM H aHAe3HTaM B IIOBEPXHOCTHOH (aliHm,

Ilo MuHepaJlOTHYECKOMY COCTaBy MOJIOAble HHTPY3HBHBIE MOPOAKI COCTOST
rjaBHEIM o6pasoM M3 KBaplia, IJIarHokjasa (GJHSKOTO K aHAe3WHy), aHop-
TOKJIa3a, GHOTHTa H aKueccOpHhX. Cpell KaBKa3CKHX TeO0JIOTOB JOCTATOUHO
pacnpocTpaHeHO INpeAcTaBJeHHe O KpYNHOH MeTajsoreHHYecKo#l poJiM MoJio-
Anix (DOCJHeHMXKHelopckux) HHTpy3ud gasi CesepHoro Kaekasa. C Humu
CBA3KIBA€TCH aPCEHONHPHUTOBOE H NHPPOTHHO-XAJBKONHPUTOBOE OpYASHEHHe,
a B GoJee yAaJeHHEIX 30HAX — Ha ceBepe — INOJHMETAJTHYECKOe U Ha Iore
pealprapo-cTHGHHTOBOE OpyJeHeHHe.

‘HecMmoTpsi Ha HeKOTOpBHIE pasjMUHsl B XHMH3ME 3THX THIIOB H3BEpIKEHHBIX
nopox KaiHOo30d, BCe OHH OGNAfAOT H OGIIHMH cleUU(HYHBIMH YEpTaMy,
APHUCYIIHMH KOMILIEKCY B IEeJIOM, YTO HaXONMTCA B COLJIACHH € TreoJJorHye-
CKOH NO3HIMell W IOBOPHT O eAMHOM HX HCTOYHHKE NPOHCXOXAeHHs. MeHee
SICHRIM 3TO ABJSETCS JJA HEOHHTPY3HBHHIX rnopon TemnuHCkOro pafiioHa.

Ta6bauma 6

CpenneapupmMeTHyeCKHe JaHHble XHMHYECKHX aHAJH30B H3BEepP)KeHHbIX
nopoj, KaifHo3os

3ddyansu 'nna6uccanbHue
6 SKCTPYSHH

Oxnens noponu (Lawan)| (34 aman) | (10 aman) | TTArOPEE | FCGriean)
eec. % :g,':l" Bec. % :gf,'.' pec. % :g: Bec. % :g;,l Bec. % ::g,’:
SiO, 50,121 834 | 66,76] 1112 | 73,29| 1220 | 70,28] 1170 | 70,30 1170
TiO, 1,14 14 0,51 6 0,21 3 0,26 4 0,58 8
Al O, 16,38 161 | 16,41| 164 | 14,47} 139 | 14,83 145 | 14,78) 145
Fe,O, 3,39 21 2,80 17 1,27 8 1,67 11 1,55 10
FeO 5,65 79 1,65 23 0,79 11 0,98 14 1,32 18
MnO 0,08 1 0,13 1 0,08 1 0,17 3 0,04 —
1g0 9,18 228 1,59 40 0,64 15 0,71 17 0,89 22
Ca0 7,08 127 3,58 64 1,48 27 1,82 32 2,41 43
BaO 0,04f — | 0,04 — |Heobn.| —| 0,13 1 —_— —
Na, 0. 3,08 50 4,13 66 3,39 56 4,17 68 3,28 53
K,O 2,1 29 r 2,64 28 4,38 47 5,33 56 4,82 51
P.O; . . 0,02] — | 0,05 11 0,08 1 [Heobn.| — |HeobH.| —
H.,O-110 . — _— — — — — _— — _ —_
H:O*llo .1 0,78 44 0,74 39 0,98 56 0,92 50 | 0,87 48

EcTecTBeHHO, YTO pasjiMyHas reoJIOTHYeCKas OOCTaHOBKA (POPMHPOBaAHHS
OT/eNbHBIX TPYNN B YCJOBHAX pasHOH ¢auuanbHocTH (3KkcTpysuu Ilarm-
ropbsi — JiaBbl DJbGpyca M T. .) HaKJaAblBaeT CBOH OTNEYATOK, TaK Kak
ACCHMHASIIMS MarMoil BMeLIAIOUIUX TIOpOJ, TOPH30HTAa CTAHOBJIEHHS €e B
H3BepIKEHHble MOPOABl GOJlee CKaXKeTcsi Ha THMabHCCaJbHBIX MarMaTHYECKHX
TeJiaX, 9eM Ha MOBEpPXHOCTHHIX JaBax. Il KalfHO30ACKOro KOMILIEKCa Xa-
paKTepHa TOBBILIEHHAs UIEJOYHOCTL MOPOX, H OCOGEHHO MOPOX 3KCTPYSHBHOMN
(bauuH, YTO CKa3biBACTCS M B HAJMUHH HECKOJDbKO LIEJOYHOrO OGJIHKA POro-
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BOH OOMAaHKH H NHPOKCEHA C NMPHMECbIO STHPHHOBOH 4acTHUBL. XapaKTepHo,
YTO B IKCTPY3UBHbIX O6PA30BAaHHAX C BHICOKHM cofepKaHueM SiO, Haburo-
maercst OOBIYHO TpPUCYTCTBHe aM(puGosa M NHPOKCEHA, YTO NpaBHJbHee
OOBACHHTD OBICTPO# KpHCTaJNIH3aluuell B HNAGHCCANbHBIX YCJAOBHSX MarMbl,
acCUMHJIHPOBaBIed MaTepHas OGOKOBBIX MOPOJ, a 3TO He CNOcOGCTBOBAJO
BbIPABHHBAHHUIO COCTaBa OGPA3YIOIIMXCSA NOPOA.

B rtabn. 6 npuBeneHH cpeAHeapH(pMeTHUECKHE NAHHBIE XHUMHYECKOTO
cocTaBa KaHlHO30MCKHX MarMarTiyecKux MOPOJ MO TpYMNaM, XapaKTepusylo-
UM OTAeJIbHble 3Tanbl KaiHO30BCKOro MarMaTHaMa.

HEKOTOPBIE CHNELUH®HYECKHE YEPTbBl PA3HOBO3PACTHBIX
MATMATHYECKHX KOMMNJIEKCOB CEBEPHOrO KABKA3A

1. O6mue ocobennocTu

Xora B HacToslllefi cTaTheé PacCMaTPHBAIOTCS MaTepHaJbl JHLIb MO TPyM-
naM MOPOA, GJH3KHM K IPaHHTaM M IPAaHOJHOPHTAM, TEM He MeHee M IpH
TAKOM CONOCTABJIEHHH pPAa3HOBO3PACTHHIX KOMIIAGKCOB HeJIb3sl He HOXYEpPK-
HYTb, 4YTO OTHAeJibHBle MarMaTtHiyecKHe KOMILIEKCHl BKJIOYAIOT pasHYHbie
CepHH MAarmMaTH4YeCKHX IOpOI.

C 3TOH TOUKH 3pEHHS JOCTATOYHO OTYETJIHBLIM SIBJIAETCS OTJHYHE HHXKHe-
naJjieosoiCKOil acCONHAINH H3BePXKEHHBIX NOPOM, B COCTaBe KOTOpO# KoOJH-
4eCTBEHHO OOJIBILYI0 POJIb HIPAlOT INPOH3BOJHblE OCHOBHON (ra66posoit) H
YJABTPAOCHOBHOM (NMepHAOTHTOBO#) MarMm, fIBJAIOWIUXCS Gojiee paHHHMHA AHG-
¢depeHnMaTaMH rTyOHHHON MarMbl, 4yeM BXOJsIlHe B TOT JKe KOMILIEKC rpa-
HHUTHBIE 4JieHbl, Npe/CTaBJleHHble CYLIECTBEHHO HATPHEBLIMH PAa3HOBHIHOCTH-
MH. Ba)XHO MOAYepPKHYTb, YTO KOJIHYECTBEHHBIE <COOTHOLICHHS MOPOJ 3STHX
pasHbIX BeTBeH TOBOPSAT O MOAYMHEHHOM 3HAYEHHH KHCJIOTO pAfia MOpPOJ IO
CPaBHEHHIO C PANOM OCHOBHHIX M YJbTPAOCHOBHEIX MOPOL.

B npemenax CeBeproro KaBkasa yuactHe Ooyee HJIH MeHee KDYIHBIX
MacCHBOB YJBTPaOCHOBHBIX MOPOJ, B COCTaBe JPYFHX 0ojiee MOJIOABIX Marma-
THYECKHX ¢popMalHii He OOOCHOBBIBaeTCs KaKHMH-JHGO BHOJHe yGemHTeNb-
HBIMH (akTaMH. DTO OTHOCUTCSI K JIWYHO MHOR H3yYeHHHIM CpelHellareo3of-
CKOMY H BEpXHEMAJIe030HCKOMY KoMmiekcaM. Ykasauusa I'. I1. AramaHa o
BEPXHEMAJe030HCKOM Bo3pacTe 3MeeBHKOB KyOaHH HCXOAAT H3 HENpPABHJb-
HOTO TOJNIKOBAHHS TEKTOHHUYECKOrO MNOJOXeHHs 3MeeBHKkoB (1). Uro xe
KacaeTcsl ymOMHHaHHii 00 yabrpafasurax Me3030HCKOro Bo3pacTa, TO, IO
nanubiM JI. A, Bappananua (11), HekoTopble 06pasubl HX B3fATbl HE B KOPEH-
HOM 3aJeraHHH, APYrHe — oT Aafiku cepmeHTHHHTa (AnafxoXCKMH Maccus)
MOLIHOCTBIO B HECKOJILKO MeTPOB, CeKyllefl nuabasbl huxkHell 1opbl. [ eosorn-
yecKasi 06CTAHOBKA 3TOTO BLIXOJA CEPNEHTHHHTOB (Bomopaspen yuweani By-
6ynmon u KimaTHOM) He IOCTaTOYHO sicHa, Tak Kak xota JI. A. Bappansauy
yKasbplBaeT, 4To Aalka CeplmeHTHHHTA ceuyeT jAMabasbl, HO, KaK OH NHOier
B caenywoueit ¢pase (crp. 19), mpocTHpaHue RafiKH IIHPOTHOE, COTJIACHOE C
npocTHpaHHeM nHa6Ga3a. B Takux ycqoBHAX MepeceueHHe BO3MOXKHO HPH pas-
JHYHBIX YIJIaxX MajeHust, HO O NajeHHH AHa6Ga30B 34eCb HHYEro He CKa3aHo.

Kafinosoiickas accoumanusa mnopox anas CesepHoro KaBkasa Takxe
He BKJIQUaeT OCHOBHBIX M YJbTPAOCHOBHHIX uJjeHoB. HauGosée ocHOBHbIE
nanuauua KaszGeka u dnb6Gpyca oyeHb OrpaHH4YeHO IpelcTaBJeHbHl AaHAE3H-
To-GasaNpTamy, yalle aHAE3UTaMH. .,

Fa66pounpl, acCCOUHHDYWOIIHECA € TPAHHTHBIMH HHTPY3HSIMH CpeIHEero
nanep30sl W INpefcTaBJeHHble ra66pOAHOPHTAMH, MOSBIAIOTCA B pe3yJbTarte
KOHTAMUHALIHH TPAHONHOPHTOBOI MarMbl acCHMHJHPOBAHHBIMH aMdHGOIH-
tamu (6).

U3 cxasaHHOro BbITEKaeT, YTO (asbl (OPMHPOBaHHA pPa3HOBO3PACTHBIX
KOMILJIEKCOB OGYCJIOBJIEHBI MOCJIeIOBATeNbHBIM BHeApPEHHeM AHb¢epeHHaToB
pa3JIHYHOTO COCTaBa W TONBKO A HHIKHENaJe030HCKOH CepHH MOXHO Ompe-
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JeJIEHHO TOBOpDHTb, 4TO G6ojee paHHHe AHddepeBUHATHl HPeACTaBJEHb
ra66pouiaMd H NepHIOTHTaAMH.

CnoxHasa 6GnoxkoBas cTpyKTypa CeBepoKaBKa3CKOH ckJamyaToil obaactu
[I03BOJISIET IIPOCJECKHBATh NpOSIBJEHHA MarmMatHamMa B pasHbX ¢aLusax.
C »3T10il TOUKH 3peHHs BaXKHO NOAYEPKHYTb, YTO HHIKHENAJEO30HCKHH
BEDXHENaJIe030MCKHI MAarMaTH3M MpeAcTaBJeH HHTPY3HUBHBIMH H 3(¢dy3us-
HeIMH (aLUsIMH, B TO BPeMsa KaK C(ODMHPOBaHHLHie Ha IJyGOKHX YPOBHSIX
HHTPY3HH CpelHero Najieo30si M3BeCTHHl cefyac TOJBKO B HHTDPY3HBHOMN
dauuu.

C npyroit CTOPOHBI, NMPOSBJIEHHs KaHHO30fiCKOTO MarmaruaMa NpefcTaB-
JAIOT TJaBHEIM 00pa3oM 5¢pdy3un ¥ B MeHbIueH CcTemeHH rumaGuccajbHble
skcTpy3uBHble ([TaTHropne) paiioHbl W HHTPY3uBHBIN pafion Temu.

Haxe uyHCTO KayecTBeHHOEe CpaBHEHHe BelLIeCTBEHHOIO COCTaBa pasHo-
BO3PACTHBIX KOMILJIEKCOB IMO3BOJIAAET BHAETH CIleUH(pHYECKHe YePTH B MOPOAAX
HHJKHeNaJeO30iCKOr0 KOMILIEKCa — CyILeCTBEHHO HaTpPHeBBIl HX Xapaxrep,
B oTsnuHe oT Gojiee MOJNOIOBIX KOMILTEKCOB, HJIH CYLIECTBEHHO KaJIHEBBIX HJIH
KaJIHHAaTpHeBBbIX. DTa cnenHHYecKas yepra CKasbiBaeTCsl M Ha mopaaocoGpa-
3yIOIHX MHHepajlax — B yactHocTH Ha KNa-nosmesom uinare. CoueraHue
crnelHHKH BeIleCTBEHHOTO COCTaBa MarMaTHYeCKHX o6pa3oBaHHM pasHOro
BO3pacTa, YCHOBHH MX (auHaJbHOrO TMOJIOXKEeHHs, CTeNeHH aKTHBHOCTH
BHeJpsoLledics MarMel H MacliTaboB ee MpOsBJEHHA IPHBOAHT B HTOTE K
pas3IMYHbIM II0 Ka4eCTBY M HHTEHCHBHOCTH NpoLeccaM aCCHMHJISIMH, OTLIeN-
JIEHHSI JKHJbHBIX JEPHBATOB U NpeoOpPa3oBaHHs BMeLIAIOMIMX TOPOJA.

B yacTHOCTH, KaK y)ke He pa3 MHOH MOKa3blBaJlOCh B Pa3JIMYHBIX NyG6JiH-
kamuax (1—7), npoueccsl TpaHHTH3AUMH — (eJbAIINATH3AHNA BMeUAlomUX
MOPOJ, XapaKTepHbl I WHTPY3UBHBIX MacC, GOPMHPYIOIINXCS B OTHOCHTEJIb-
H0o 6oJiee TyOMHHBIX YCJAOBHAX — YCJOBHSIX JJIMTEJNBHOIO B3aHMOAEHCTBHSA
AKTHBHHIX MAarMaTHYeCKHX MacC ¢ BMewlamomuMu nopopamu. | Hanpumep,
/ABJICHHS] HATPHEBOr0 MeTacoMaro3a AJA HHXKHeNaJeo3oHcKHX O6pasoBaHHI
H KaJHeBOro JJs CpefHeNasieO30HCKHX XapaKTepH3YIOT 3Ty OCOOeHHOCTD
6oJiee TIYGHHHBIX HHTPY3HH O CPAaBHEHHIO C HHTPY3HSIMH MEHBIIHX TJIyGHH
M 3KCTPY3HAMH BepXHero najieo3oss M KaiHo30d, B CBSI3H C KOTOPbIMH MpO-
[lecchl MeTacoMaTHYeCKOTO mpeoGpa3oBaHMs BMEILAIOLIHX NOPOA He SBJSIOT-
¢ CKOJIbKO-HHOYAb 3aMeTHbIMH.

B cBsa3u ¢ atHM o6paimaer Ha ce6s BHHMaHHe TOT (hakT, YTO MYCKOBHT
B TPaHHTHBIX HHTPY3HAX, KaK Nopojoobpasylollinii MHHepaJ, oOpasyercs
TakXe B yCJOBHAX Oojee ruayGHHHbIX (pauuii. [Ipy HIHpOKOM pa3BHTHH B
HHTDY3HSX HHXHEMNaJeo30HCKOro H CPeJHeNaie030HCKOTO KOMIIIEKCOB (CperH
rPaHHTOHMOB NOCJENHEro BblAeJfeTCs JlaXe ClelHanbHasi pasHOBHAHOCTh —
ABYCJIOfsIHbIE TPAaHHThI!!) MYCKOBHT NMPAKTHYECKH OTCYTCTBYET B I'PaHHTHBIX
moponax BEpXHEro Najeos3osi, Me3030s H Ka#HO301.

[Mpexne 4em mepediTH K COMNOCTABJEHHIO XMMH3Ma TPAaHHTOHIOB DPasHoO-
BO3pPACTHBIX KOMILJIEKCOB, OCHOBAHHOMY Ha COMOCTaBJIEHHH CPEAHHX apudpMe-
THYECKHX JaHHBIX, HEOGXOAMMO OTMETHTh HEKOTOpDble IONOJIHMTE/bHBIE OCO-
GeHHOCTW BelLIeCTBEHHOTO0 HX COCTaBa, YacTHYHO IOKa3aHHble M B HAIHX
Gosee paHHux paborax (2, 4, 6, 8).

FeoxuMHUYECKHMH OCOGEHHOCTSIMM TPAHHTOHIOB HHIKHENAJEO030HCKOro
MarMaTHYECKOro KOMIJIeKCa, MOMHMO HX HATpHeBOro o6JiHKa, SIBJISeTCH TO,
YTO B INPOHU3BOJHBIX, C HHM CBs3aHHbIX (TI€rMaTHTbl, THAPOTEPMaJIbHBIE
HUJIBI, CKApHBI), BIOJIHE OTUYETAUBYIO POJIb HrpalOT TaKHe crnenu@HYHble AJs
HUX 3JIeMEHTH, KaK THTaH (B BHIe MHMHepaJoB — DYTHJ, HJIbMEHHT), CTPOH-
Ui (MHHepasbl— GapHeBbIH IEJIECTHH, CTPOHIMEBbIH LOH3HT M JApyrue
B nérmartutax), ¢ocdop (KBapueBo-amaTUTOBHE MKUJBI, CKAPHBI ¢ amaTHTOM
H T. 1.). Bce 3TH MHHepasinl XapakTepHbl TOJILKO HAJif NPOHU3BOAHBIX HHXKHE-
NaJeo30ACKUX TPAHHTOUAHBIX HHTPY3HH. Mopor, IJI1 HHTPY3HH BepXHEro
naneososs Gapuil BcerJa, H B MarMaTHYeCKHX MNOPOAax H THAPOTEPMAaNbHBIX
XKHJIAX (@HTOBng)._,,pesxo_upe_o6J1a,uaeT Haj CTPOHHHEM. “},
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Hsyuenne akuecCOpPHbIX MHHEpAJOB IOKa3biBaeT TaKke, YTO M OTHOIe-
HUSL PSAAA PEIAKHX 3JIeMEHTOB IJI HH)KHEeNasleo30MCKHX 06pasoBaHHil HHbIE,
ueM JUIS BepXHenaseo3ofickux. |HakoHel, Ans aKueccopHeB HATPHEBHIX Ipa-
HHTOH/IOB HHJKHErO Iajieo30si XapakTepHO NpeoGiaJaHHE LEPOBOH TIpyIbi
3JIEMEHTOB HaJi HTTPHEBOH, B TO BPeMs KaK AJis BepXHelaleo3oHcKHX o6pa-
30BaHHil XxapakKTepHO o6paTHoOe omomex-me\.]

1
s
S\

2. Pa3auuua B XMMH3Me Pa3HOBO3PACTHBIX MArMaTHYECKHX
KOMILJICKCOB

B rta6n. 7 npuBeieHbl 4YHCAOBLIE XapakTepucTHkH (mo A. H. 3amapui-
KOMY) CpeIHMX XHMHYECKHX COCTaBOB MOPOJ, XapaKTepHIYIOIHX 3Tankl (op-
MHPOBaHHSl pPa3sHOBO3DACTHHIX MAarMaTHYeCKHX KOMIUIEKCOB, a B Tabja. 8 —
MOJIeKyJISipHble OTHOLUGHHSI HEKOTOPHIX OKHCJOB IJfA TeX e Ipyln NOpPOX.

Ta6bauwna 8

MOJICKYJI’IPHHC OTHOUWEHHSA HEKOTOPbIX OKHCIOB ANS CpPeAHHX THIIOB NMOPOA
Pa3iHYHLIX MarmMaTHYeCKHX KOMINJIEKCOB

2% o | & S
Iéonornuecknit [~ Tunst nopox e 27 | &3 zy E’g
BO3PACT KOM- H «$ e g - 2 i
naekca 8_: (%3 2_2 Si gg
KafiHo3oit | BasaabThl . 50,12 (10,55| 0,22 | 0,60 | 0,56
Jaunts . .|66,7611,83]1 0,90 | 0,40 | 1,60
JIMDapuTh, o« o « o+ & .173,29111,84( 2,451 0,84 | 1,80
Jlakkonurs Ilaturopes . . 170,28} 9,44) 2,49 | 0,85 | 1,88
Heonutpysuu r. Tenau . 70,30{11,25| 1,60 | 0,96 | 1,95
Me3o3oit Kepatopupu CagoHo-Iuropckoit 3oust | 66,15 [13,00( 0,95 | 0,44 | 2,30
| Kepatopapu Xynama 69,45(11,67( 3,20 ( 1,67 | 0,10
Hennenute . . . . . .170,84)13,1 [1,83]0,58 | 1,22
TeipHHaY3CKHE TPaHHTH 72,61111,97( 2,24 | 0,80 | 2,00
BepxHuii Jauntu . . 66,24 111,02 3,00 | 0,68 | 0,94
naaeo3oht Jivpaparet ., . . . . .

- I'mnabuccanbHple MHTpY3uw# . . . . . |74,44(11,70] 5,00 | 0,74 | 1,57
ANACKHTH, MErMaTOHAHBE IpaHUTH . - | 75,27 (14,83 1,30 | 0,89 | 3,44
IpaHuTH . .168,03]11,90( 1,27 | 0,52 | 1,44
-Cpennuii, I'unabuccanpible HHTPY3HH. . .169,0311,45| 1,74 | 0,68 { 0,96
‘naneosoi AJACKHTH .. . . . . . .177,37113,01( 8,20 [ 1,10 | 3,00
JBycaOifHbEE I'PaHATH . . .170,18113,12( 1,37 | 0,62 | 1,95
I'paHHTH, TPaHOZHOPHTH . .170,11]13,03| 1,76 1 0,50 | 1,28

Huxuuit AnfCkMTH, -flerMaTOHAHBIE TpPaHHTHI,
naneo3oit TPaHHT-NOPHPH .175,03110,861 8,84 | 0,20 | 1,00
I'panuth 68,80 (11,71 1,31 | 0,24 | 1,61

Paccmorpenne atux undp nokaswiBaeT, uTo Kucawlie (65% u Bhime SiOp)
anddepeHnuaTel pasHOBO3PACTHLHIX KOMIUIEKCOB MOMMMO CleUHGbHKH, OGpH-
COBAaHHOH Bblllle, OTIHYAIOTCH H JPYTHMH OCOOEHHOCTSIMH BellleCTBEHHOro
cocTaBa.

Pesko 060cobagioTcsl O XHMH3MY KHCJble NubdepeHIHATE HHXKHenaje-
030/iCKOre KOMILTIeKCa, BKJIOYalollero ra60poufHble H YJIbTPAOCHOBHBIE
MarmatHyeckHe ¢aspl. ['paHuTOMAEI 3TOro KOMILJIeKca, ocoGeHHO moctiefHeH
ero ¢assl GopMHPOBAHHS, SABJASIOTCS CYLUIECTBEHHO HATPHEBBHIMH — n = 83,4
A KO : Na,O=10,2, a caMi mopoibl NpH 5TOM — MOBbLILICHHO LIEJOYHBIMH:
Si0;: R;O=10,86 u a:¢c=29,6. B To Xe BpéMs aJsiCKNTOBble (asbl
NoC/NeyIOIHX MarMaTHYeCKUX KOMIUJIEKCOB SIBJISIIOTCA CYIIECTBEHHO KaJiHe-
BeiMH; N =47 u 52 u K,O : NayO coorsercrsenso — 1,10 u 0,89. Ho aTH
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cOCTaBa MOPOX MO NpPOCTHPAHHIO. B HampaBjeHHH C BOCTOKa Ha 3anaj|
WHTEHCHBHO BO3pacTaeT poJib MarepHaja KaBKa3CKOr0 INPOHUCXOXKIEHHS.
Hau6ojee 3anaaHble paitoHnl AnulepoHa (CyMrauT) OTHOCATCH yKe K «30He
cMellleHHs1», Toe cOcTaB ©OGJOMOYHOTO MartepHaja HMeeT INPOMEXYTOUHbIH
XapaKTep MexIy anilepoHCKHM H GaKbICTAHCKHM THIAaMH,

3akoHoMepHble M HanpaBJ/ieHHbHle H3MeHeHHs B COCTaBe MOPOX Ha6.mo-7
JAlOTCSl 3eChb TaKXKe CHH3y BBepX N[O pa3pe3y: Mo Mepe mepexoga K GoJee
MOJVIOZBIM TOPDH30HTaM pOJIb MaTepHajla KaBKa3CKOTO TNPOHCXOXAEHHS BO3-
pacraer. ,

BecbMa cyecTBeHHOM 0cOGEHHOCTbIO NMPOAYKTHBHOH TOJNIIM OMNHCHIBae-
MOl 0GJIaCTH sIBJAsIeTCA Pas3NHYHBIA MHHEPAJIOTHYECKHAl COCTaB MeCYaHHUCTHIX
» TJIHHUCTHIX CBHT. Ecau B mepBrIXx npeo6iafaiolliiM MOpoA0o6pasyloluM
MHHEpAJIOM SBJISIeTCS KBapll, TO BO BTOPHIX HabJiiojaeTcs pe3Koe yBeJuye-
HHe pojH 0O6JOMKOB NOPOM, NOJEBLIX LINATOB, a B TXKeJOH ¢pakuud —
3MUA0TA, LOH3HTA, XJOPHTA H CIION.

JomuHupyloLllas poJib KaBKa3CKOro MaTepHaja B IJIHHHCTHIX OTJIOXe-
HHAX CBHAETEJBLCTBYET O TOM, UYTO OCHOBHEIE HANpaBJEHHS CHOCA B MEPHOMBI
00pa30BaHHsl NeCYaHbIX H TJIMHHUCTBIX CBHT MNPOAYKTHBHOH TOJMLIH ObUIH
pa3nuyHbl. ECIH B NepHOABI OTJOXKEHHS MPEHMYILIEeCTBEHHO INeCYaHbIX CBHT
(TIK, HKII u cpeanero oriena) OCHOBHOIl NPHHOC MaTepHaja NPOHCXOIHJ
¢ ceBepa, To BO BpeMs (JOpMHpPOBAHHS TVIHHHCTBIX CBHT OCHOBHOE KOJIHYECT- |
BO MHHEpaJbHBIX 00J0MKOB mocrtynajo ¢ KaBkasa. Takum oGpasom, MaTe-/
pHal, CIyXHUBLUIHA AJs (HOPMHPOBAHHMA TJHHHCTHIX CBHT, GBI B OCHOBHOM |
HHbIM, KaYeCTBEHHO OTJIHYHBIM OT TOrO, KOTODHIl fBJISE€TCSI HCTOYHHKOM IpH | |
¢opMHpPOBAHHH MECYaHHIX CBHT.

=
Nownrds)

e
-
w

Pur, 1. O630pHas KapTa NYHKTOB HCCIENOBAHHA TJIHH TMPOAYKTHBHOH TOJIH
Asep6aiizmana.

1 — rpamunma BepxHero OTAesa NPONIYKTHBHON TOAUM, 2 — rPAaHHANN HAMXBEro OTAEAa NpPO-
AykTHBHOA Toaum. Lludppw  na xapre: J — Hedranue Kammuw, 2 — octpoB JKuaod,
3 — Knpmaxky, 4 — JUkopar, &5 — Cymranr, 6 — Slcamanbckas Jgomua, 7 — '“ara-U6:T,
& — ParuiM, 9 — Aitpan-Teksan, 10 — Ba6a-3anan, /11 — Ieorasp, 12 — Ax-cy, 13 — lepabiMan-vait

ITomumo MaTepuasna, HPHHOCHBIIETOCSI M3 CEeBePHOrO HCTOUHHKA H €
Boabmoro KaBkasa, Ha TeppuTOpHIO AmniuepoHCKoH o06GJiacTH B He3HauH-
TeJIbHOM KOJIMYeCTBe HoCTynal oGioMouHbli MartepuHalt u ¢ Manoro Kaska-
3a, MPHHOC KOTOPOTO YCHJHJICA B MNEpPHON HAKOIJIEHHS INOpOJ BEPXHEro
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oraena. IloMuMo TOTO, Ha NPOTAKEHHH BCEro BPeMeHH OGPasoBaHMA Ipo-
OYKTHBHOH ToJIIH, B 6acceliH nocTynaJ BYJKAaHOTeHHbIi MNEMJIOBLIH Mare-
puaJs, NPHHOCHBIUHHCA BO3AYIUHBIM NyTeM TakKe ¢ Masoro Kaskasa.

B npenceaax AnuepoHCKOH OGJMaCTH H3YYEHHIO GbiJIM MOABEPTHYTHl TJIMHL
H3 MATH pa3pesoB, NO3BOJHBIUHX TMPOCJHEAHTb H3MEHEHH B HX COCTaBe
B IIHPOTHOM HanpaBJieHHH, oT pa3pe3a Ha p. Cymrant (kpaliHuifi 3ananHny
paifioH pacnpocTpaHeHHsi HHXKHETO oT/esa NPOAYKTHUBHOM TOJILH) IO OCTPOBOR
Hepranoie Kamun (xpaliHHH BOCTOYHBI BBIXOA NPOAYKTHBHOH TOJLIH H3-
noa yposHs Kacnufickoro Mopst). BocrouHasi 30Ha Gbila 0XapaKTepH3OBaHa
B Halllell KOJJIEKLHM IJIMHAMH H3 paspe3oB ocTpoBoB JKusoro u Hedrsnpe
Kamun, nentpasbHas yacTh AmNILEpOHCKOro MOJYOCTPOBA — IJMHAMH H3
paspesa  KupMakuHCKOH  NOJHHb, H  3anafHas 30Ha — paspe3aMu
y cen. Hxopar u p. Cymrant. IloMuMo Toro, GbUIH H3y4YeHBl TAHH
BepXHEro oTaejia NPONYKTHBHOH TOJIIH M3 paspe3a $lcaMajibCKOR NOMMHH,
PacnoyIOKeHHOH B IOXKHON 4acTH NoayocTpoBa (dur. 1).

1. T'IMHN BOCTOYHOM 3OHMKI

W3 rauH, oTHOCALIMXCA K BOCTOYHOH 30He, HaHGoJiee NOJNHO OXapaKTepH-
30BaHbl IJIHHE ¢ ocTpoBa )Kujoro, 9 o6pasioB KOTOPLIX GBIIH HOABEPrHy-
Thl HETAJbHOMY HCCIeJOBAHHIO € HCIOJb30BaHHEM BCEX IPHMEHSBUIMXCS
HamMu MertoznoB aHaJm3a. M3 ceurt KC n HKI (paspes nma Hedtaunx
Kamuax) Mbl pacmojiaraeM JMIIb JBYMs [MOJHO H3yYyeHHHIMH oGpasHaMu
IJIHH,

Mbl He 6yzeM ocTaHaBJHBAThCs Ha oOlLUeH XapaKTepPHCTHKE HOPOX KHp-
MAKHHCKOR M HAAKHPMAKHHCKOH TIJIMHHCTHIX CBHT, M3 KOTOPHIX OLUIH B3SITH
HCCJIeIOBaHHEIE 06pa3ubl; 3TH CBHTH Ha ocrpoBe JKWJIOM Majo OT/HYaoTCH
OT MHOTOKDAaTHO OIIHCAHHBIX B JIHTEPAType TeX JKe CBHT B HX «KJaccHue-
CKOM» pa3BHTHH ‘Ha AmNIIePOHCKOM MOJYOCTPOBE.

XapakrepHofi 0COGEHHOCTBIO OTJIOXKEHHH INPOAYKTHBHOH TOJIIUH OCTPOBOB
XXunoro n Hedranvle KamHu siBAsieTcsl IIHPOKOe paclpoCTpaHEHHe IJIAYKO-
HHTa, OCHOBHAas Macca KOTOPOro, HeCOMHEHHO, HMeeT CHHIeHeTHYHOE IIpo-
HCXOXKJeHHe, J3HAYHTEJbHO paclpoCcTpaHeH CHAEPHT, BCTpeualoUIHHcs
B BHIe MEJKHX POMOGOSJIDHUECKHX KpHCTAlXJUKoB pasmepom 0,02—0,03 mm;
B [€CYaHO-aJIEBPOJIHTOBBIX MOPONAX OHH OGHUYHO OKDPYXKAaiOT 3epHAa KJacTH-
YecKOro MaTepHaJla B BHAe I[eNOYKOO6pasHHX ckoljieHH# Bce mnoponb
CHJIBHO TIHPHTHBHPOBAHH.

I'muHB KHPDMAKHHCKOH H HaJAKHDMAKHHCKON IJIHHHCTHIX CBHT OTJIHMAIOTCS
IOBONbHO O#HOOGpasHoil cepoft, OypoBaro-cepoff, peXe KODHUHEBOH HJH
seneHoBaToOfl okpackoil. BerpeualoTess Kak TOHKOOTMYYeHHBI®, TaK H aJeBpH-
TOBLIE PA3HOCTH IVIHH. B wmiH¢pax riMHE npeacTaBJflOT TOHKOArperaTHyIO
yewryfiYaTyi0 MacCcy OT CBeTJIO3eJEeHOBAaTOH KO IKeJToBaTo-Gypoll OKpackH,
NpPH CKPEIUeHHBIX HHUKOJISX IOJISIPH3YIOINYI0O B JKEJNTBIX TOHAaX. B Hacrosuiei
CcTaThe MH HE MOXeM OCTAaHaBJIHBAThCA Ha TEKCTYPHORt M CTPYKTypHO#H
XapaKkTepHCTHKe TJIHH AniuepoHCKOA 06JacTH, a TaKXXe Ha JeTaJbHOH MHuHe-
paJsiornyeckofi xapakrepucruke ¢ppakuuii kpynsee 0,001 mM; sTor mMartepHax
YacTHYHO H3JIOXKeH B paHee oOmMyOJHKoBaHHOM paGore (7).

[ OCHOBHBIMM KOMIIOHEHTaMM, CJIaralm¥MH IJIHHR ocrpoBa JKaJjoro,
| ABJIAIOTCS MHHEPAJIbl IPYNIh FHAPOCION H (pepPHMOHTMODPHJIOHHT. JloMi-
' HHPYIOLLMM KOMIIOHEHTOM siBJIsIIOTCS rHapocyionnl. Ilo xuMuueckoMy cocraBy
rauasl KC  omiHyaloTcst  JOBOJNIBHO  BBICOKHM  cofmepxkanHeM  AlO,
(24—21,5%), uuskuM comepxannem Fe,O3 (2,87—5,389%), BHICOKHM cozmep-
xanneM K,O, xoaeGmoumuMcs B npexnenax or 4,13 mo 3,57%, W HU3KHUM
comepXKaHHeM rurpockonHueckofi Boanl (4,12—6,079%). Takoe cooTHOwWeHHe
BBICOKOIO COAEPIKAHUS KaJiud H MAJioro COJePXaHHs HH3KOoTeMIepaTypHoit
BOJbI ABJISIETCA XapaKTepHO#l OCOGEHHOCTHIO THAPOCJIOAHCTHIX TJIHH.

Cauuant HKT ouens 6mu3ku x ramHaM KC, Ho oraHualorcst oT Nocsen-
HHX 6ojiee BBICOKMM COJEp)KaHHEM MHHEpaja MOHTMOpPHJJNIOHHTOBONA rpynmbi.
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3To oTpaxkaeTc H Ha XHMHYECKOM cocTaBe IiuH: B ryimHax HKI HaGn.
JaeTcsi OTHOCHTeJbHO MOHUXKeHHOe comepxanue KoO(mo 2—2,5%) » nosn
IIEHHOE ColepXKaHHe THrpOCKONMHYecKoH Boabl (mo 6,5—99%). Has raun
HKI' xapakrepHo Take Oojiee BHICOKOE COAepIKaHHe JKeJe3a, HeXenH AJs
raun KC.

OcoGeHHOCThIO IJIHH ocTpoBa JKmioro, BpoueM, TaK Ke Kak H TVIHH Beeil
AnmepoHnckoil o6jacTH, sABJAsSeTCS OYeHb YeTKasi 3aKOHOMepHas CONpsXKeH-
#HocTb B comepxaHuu Fe,O3; — Al;Os, ¢ oxnoit cropons, n K,O — H,O,—
¢ npyroii. Ilpu mocTossHHOM MoJieKyJsipHoM oTHOWweHHH SiOj: R,O; kpushie
conepxkaHua FeyO; — Al;O3, K:O u H;O MeHsoTCA KOBOJBHO pe3ko, NpH-
yem KpuBeie Fe,O3 n HyO cooTBeTCTBeHHO fBJSIOTCH KAaK Obl 3epKAaJIbHBIM
orpaxenueM Kpubbix Al;O3 u KO (cMm. ¢ur. 2). Dra ocoGeHHOCTb IJIHH
NPOAYKTHBHOM TOJILIM yXKe OTMeyajacb HaMH panee (7).
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Par. 2. Hsmenenusa B comepkannn: Fe,Op — AlLO, u K,O—H,0 B rasfax Huxueil
9aCTH NPOJYKTHBHOH TOMULH

He MeHee BaXKHOH 0COGEHHOCTBIO I'MIMH ONHCHIBaeMOH 06J1aCTH fIBJAETCSA
BJHSHHE COAEPXKAHHUS JKejie3a Ha CBeTolpesioMJeHHe yelllyeK OpPHEHTHPOBAH-
HbIX arperaToB IVJIMHHCTHIX MHHepaJioB. IlokasaTenaH mnpeJIOMJECHHS YeLIyeKk
MeHslIoTCsl B mpeAeaax or Np = 1,542—1,549, Ng = 1,561—1,567 pas mano
KeJlesucThix pasHocteii xo Np = 1,652—1,658, Ng =1,570—1,572 nmas
[JIHH ¢ BBICOKHM coiepxanveM Fe,O;. HaGaomaerca npsmas JuHeiliHas
3aBHCHMOCTb MeXMIY COIepKaHHeM B NOpOJe JKeje3a H CBETONPEJIOMJCHHEM
TVIHHACTBIX YelllyeK, rpaMyecKH BOCIIPOH3BENEHHAsA B TOJbKO YTO YNOMH-
HaBlefics pa6ore (7).

3akoHOMepHasl CONPSAXKEHHOCTh COAEpPIKAaHHS B IJNIHHAX KeJje3a H ajlOMH-
HHsl, @ TaKXe BJIHSIHHE KOJHYEeCTBA JKejleda Ha H3MeHeHHe CBeTOlpejomJe-
HUs YelllyeK IVIMHHCTHIX arperatoB MoKasblBaeT, ¢ OAHOH CTOPOHHI, YTO
JKeJie30 HaXOAHTCS B IJIHHAX NPOAYKTHBHON TOJILM He B BHIE CAMOCTOATEJNb-
HOil MpHMeCH, a BXOOHT B COCTAaB TJHHHCTHIX MHHepaJiOB, OYEBHAHO, TIJiaB-
HEIM 00pasoM B COCTAB pellieTKH (eppHMOHTMOPHJJIOHHTOB, H30MOpGbHO
3aMelllasi B OKTa3[ApPHYECKHX CJOAX AJIOMHHHA H, ¢ ADYrofi CTODOHH!, YTO
H caM ¢eppUMOHTMOPHJ/UIOHHT He SBJSIETCS MeXaHHYeCKOH NPHMechIo,
a TeCHO COYETaeTCs ¢ THAPOCJIOAHCTHIM MuHepaJioM. TPYAHO NpeANoJOKHUTD,
YTO TaKas YeTKas 3aKOHOMEpPHOCTb, a TakyKe H3MeHEHHe CBETONPeJOMJIEHHS
yelyek B 3aBHCHMOCTH OT COIEPXaHHsA Jeje3a HMesna Gb MecTo, eclH Obl
(heppOMOHTMOPHIIIOHHT MNPHCYTCTBOBaJ Ohl B KayeCTBe MeXaHHYECKOU
ApHMeECH.
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¢ur. 3. Kpusbie HarpeBaHHs FIHH TNPOAYKTHBHOMH TOJIUH ATNLiepoHa.

OG6p. 436, 448 — ocTpoB Xuaofi (csura KC). o6p. 5, 15, 21 — Knpuakuuckast noauna (ceura KC); o6p. 706 —
Ixopar (cButa KC); o6p. 116, 128 — flcamanbckad AOMMEA (BePXHUMA OTHeJ)

PeHTreHOCTPyKTypHOe H3ydeHHe NOKas3ajio HaJHIHe Ha peHTreHOrpaMMax
BCEX XapakTepHbX JIMHHA ruapocion (9,92; 4,97; 3,34; 257 A wu apyrue).
Hapsiny ¢ HHMH Haxo#sTcs M ciabble JIHHHH MHHEPAJOB MOHTMOPHJIJIOHH-
toBoit rpynmel (11,5—12; 0,05; 1,65 A).

O6paiaer Ha ceGs BHHMaHHe XapaKTep JMHHI THIPOCHIONBI: OHH OTJH-
JaloTCS PasMbITOCTbIO H MHGM(Y3HOCTHIO, YTO SABJSIETCS OTJIHYHTENDBHOH OCO-
GEeHHOCTBIO BMCOKOIMCIIEPCHBIX MHHEPAJIOB THIIAa MOHTMOPHJUIOHHTA. THMNHY-
HBIe THAPOCJIONE OOLIYHO HAIOT YeTKHe H TOHKHe JIHHHHM, 9TO XapaKkTepHO
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MoHoTepMuT — MuHepaJ, oTKpbiTHl BrepBhle [I. C. DelsHKHHBIM M3 ya-
COB-SIPCKHX TJIHH (2), a BIOOCJEACTBHH OOHapyXeHHBIX BO MHOTHX JAPYTHX
rauHax, B uyactHoctd, B. Il. IlerpoBeiM (11) B TpeTHuHHX rJHHaX ¥YpaJja
H MHOil B HMXKHeKaMeHHOYrodbHhiXx ornokeHuax IlogmockoBHoro Gacceil-
Ha (6) — paccmaTpHBaeTcs B Hacrosilllee BpeMsl KaK NepeXOfHbli MHHepax
OT KaOJHHHTA K THIPOCJIOLAM.

Ham kaxercs, 4To THAPOCJAIONA H3 INIHH TNPOAYKTHBHOH TOJIIH Ipen-
CTapjisieT APYro# KpadHUA uYjieH 3TOTO psAfa H ABJAsETCS MHHepaJoM, Nepe-
XOAHHIM MeXAY MOHTMODHJJIOHHTOBO# TpPyNnol H THNWMHBIMH THAPOCIIO-
namMi. C oAHOH CTOpOHBI, 3TOT MHHEPAJ XapaKTepPH3YETCs BHICOKHM COlep-
JKAHHEM KaJjisd M CTPYKTypOH pellleTKH THNA THAPOCION, YTO BHAHO IO
HaJIHYHIO HA PeHTTeHOTpaMMe XapaKTepHHIX NJIS THAPOCRIOAH JIHHHMH; C ApY-
roit CTOPOHBI, OMHCHIBaeMblii MHHepaJl OTJAHYAETCH OYeHb BLICOKOH RHCIEpC-
HOCTbIO H XyAllell pacKpHCTAJJJIHN30BAHHOCTBHIO, YeM 3TO OGBIYHO CBOHCTBEHHO
FRAPOCAIOAAM; NOCIeAHee OOCTOATENbCTBO COMHKAET ero ¢ MOHTMOPHJIIOHH-
TOM KakK [0 XapaKTepy pasMHITHIX AU(p(Y3HBIX JHHUA HA peHTreHOTpaMMax,
TaK H MO XapakTepy 4YacTHL, HaG6GJIOfaeMbHIX [PH MOMOIIH 3SJEKTPOHHOro
MHKpOCKONa,

Mul  yXe oOTMeyYasiH, YTO 3aKOHOMepHLHIe H3MEHEHHA B COJepXKaHHH
JeJjleaa, aJIIOMHHHSI, KaJHs H BOHB, a TaKXe H3MEHEHUS] B CBETONpeJOMJe-
HHH IJIHHHCTBIX arperatoB B 3aBHCHMOCTH OT COAEpXKaHHA KeJje3a, CO3LAIOT
BIOEYATICHHE, YTO MH HMEEM JeJI0 He ¢ MeXaHHYeCKHMH CMeCAMH [BYyX
MHHEpaJoB, a C KaKHM-TO eAWHbBIM MHHepaJbHbIM o6pasoBanneM. C. H. bBep-
XHH, TNpOBOAMBIIAS DPEHTTeHOCTPYKTYPHBIE HCCJENOBAHHA OMHCHIBAEMBIX
[JIMH, TaKiKe ofpainiajia BHHMaHHe Ha TO, YTO XapaKTep peHTIeHOrpaMm
¢ OYeHb NOCTOSHHON HHTEHCHBHOCTbIO JHHHA THAPOCHIONH H MOHTMOPHJIIO-
HMTOBOTO MHHepaJia, HeCMOTPSI Ha H3MEHMIOIIHecs: COOTHOIUEHHS1 3THX KOM-
nonentoB (Hanpumep, B cButax KC u HKI), ocraBaser Bneuat/ieHne He
cMecH ABYX (a3, a Kakoro-to oZHO(a3HOro coegHHEeHHs.

DNeKTPOHHOMHKPOCKONIHYECKOe H3y4YeHHe TaKKe He JaeT OCHOBaHuWi
IUIS BbIAEJIGHHSt ABYX PE3KO pa3HYaIOIUMXCH MeXAy coGofl MHuHepasibHbIX
BHAOB.

CoBOKYNHOCTb TpHBeJeHHBIX HAHHBIX MOSBOJSAET BBHICKA3LHBATH MpeAno-
N0XKeHHe O BO3MOXKHOM MNDPHUCYTCTBHH B TJIHHaX NPOAYKTHBHON TOJIIIM CJIOH-
CTHIX KDHCTaJJIOB, TpPEACTABJSIONIHX 4YepeJoBaHHE I[1aKeTOB THAPOCIIQMLbE
# (pepPUMOHTMOPHJIOHHTA. XapaKTep KPHBBHIX HarpeBaHHsl, KOTOPble THIHY-
HBl AJs OGOMX 3THX MHHEDANIOB, MOATBEPXKAAeT IMpeanoJoKeHHe 00 HX
6JH3KOM CPOACTBE H BO3MOXHOCTH OOpa3oBaHUsi NOAOGHBIX KpPHCTAJJIOB.
Takue muHepasbl BCTpEUaloTCd, NMOBHAMMOMY, CPEAM TVIHH OCafO4YHOrO mpo-

CXOXKAEHHsI 3HAYHTEJBHO Yaile, 4YeM MHl 3TO ceHvac ceGe mpeacTaBJiseM, HO
H3y4YeHbl OHH TOKa ellie NJIOXO H MpelCTaBJsIOT, KOHeYHo, BecbMa GoJspuine
TPYAHOCTH AJIfA HMCClAeTOBaHHS,

Tonnet w3 cBut KC u HKT' Hedrsmbix KamHuelt oueHb GIH3KH DO cBOEMY
MHUHEpAJIOTHYECKOMY COCTaBY K TJHHAM ocTpoBa JKuijoro. O6pasen H3 Kup-
makuHckoii cBuThl Hedtsansix KamHell He o6HapyxuBaeT npumecH ¢ep-
PHMOHTMOPHJJIOHHTA M TPEACTABJAET [MOYTH YHCTYIO THIPOCTIOAHCTYIO
rinny. B o6pasue u3 cButel HKI ¢uxcupyercs HesHauuTesbHOE HaJi-
yue 3TOoro MuHepasta. I'mapocmioguctbifi MuHepan riuH Hedraubix Kam-
Hefl, Tak e Kak NIHH ocTpoBa JKujoro, OTJiHYaeTcd OT THINHYHBIX TH-
Jpocyiof CcBOeili BHICOKOH JHCIEPCHOCTBIO, a TakxkKe GoJiee HH3KHM CBETO-
npesiomyenneM (Np = 1,542 — 1,548, Ng = 1,554 — 1,660) u xymwmed pac-
KPHCTaJIJIH30BAHHOCTLIO, YTO NMPHOGIHMKAET ero K MHHEPaJaM MOHTMOpPHJIIO-
HHTOBOH TPYIMHL

ITo naHHBIM peHTreHOBCKOrO aHaju3a, B rauHax Hedranbix Kamueit
CONEPXKHTCA HeGosblllas NpPHMECh MHHepaja M3 Tpynnn xjoputa (Jd-
i mun 7,03; 3,59; 3,44; 249 A). C HajiuuyueM XJIOPHTOBOrO MHHepasa,
* NOBHAMMOMY, CBfI3aHO HECKOJIbKO TNOBBIIIEHHOE CONEpXaHWe B IJIHHAX
MAaTrHHS.
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2. I'AMHBI UEHTPAJbHON 30HLI

[l XapaKTepPHCTHKH IJIHH LeHTPaJbHON uYacTd AMIIEPOHCKOTo mody-
ocTpoBa Obl1 BbiOpaH pa3spes B goanHe KupMmaky, KOTOpBIi sIBJASIETCS KAac-
CHYECKHM H XapaKTepH3YeT OTJIOXKEeHHS NMPOAYKTHBHO# ToJuu lleHTpanabHoro
Anmepona. [lo xapakrepy nopon paspes KupMakMHCKOH MOJHHBI aHaJOru-
yeH paspesy ocTtposa )KHJOro, OTJIIHYAsiCh OT NMOCJEAHEr0 GOJIbUIHM pa3BH-
THEM MeCyaHbIX IOPOA.

HeranbHOMy H3yueHHI0O C NpPHMEHEHHEM BCEX METOAOB HCCJAENOBaHHUR
610 noaseprayTo 9 obpasuoB rauH: 7 u3 cBuThl KC u 2 us cButei HKF.
[lo munepamoruyeckoMy cocraBy TIaHHB KupMaky OAHSKH K TIJHHaMm
JKunoro, HO OTIIMYAIOTCH OT MOCJENHHX HECKOJBKO GOJBIUHM COAEpIKaHHEM
MHHEPAJIOB TPyNnsl ¢heppHMOHTMOPHJIIOHHTA,

Ecnn B paspese KC octpoBa JKujioro o6pasupl IJHH OTJIHYAJHCh GOMb-
WHM TOCTOSIHCTBOM H ONHOPOAHOCTBIO cocTaBa, To B KupMaky Mbi HaGJio-
naeM H3MEHEHHe MHHEpaJIOTHIeCKOTO COCTaBa IVIHH, B3ATHIX Ha DPasjiHYHBLY
cTpaTturpagnyeckux yposHsx. Ha6monaercst uepenoBaHHe GoJjiee THAPOCIIO-
AMCTHIX u 6ojlee MOHTMOPHJIIOHHTOBEIX pasHocTell. OCOGeHHO pe3Koe MOBLI-
IEHHEe COAEPIKAHUA (peppHMOHTMOPHJJIOHHTA HaGJIONAeTC B BepxHell dacTh
ceutl KC.

Hna rnun KupMaky, Kak H mJA [JIHH ocTpoBa JKujoro, takxe Ha6mio-
JaeTcsi YeTKO BBIDAXKCHHAs 3epKajibHas CONPSIKEHHOCTb MEXAY KPHBHIME
CONEPXKAHHS KeJie3a W aNIOMHHHSA, KaJHA H BOAbl, 3aBHCHMOCTb IlOKasaTe-
Jlelt TpenoMJieHHs OPHEHTHPOBAHHBIX arperaToB OT <COJEDXKAaHUA Kejne3d
nposiBjigeTcs B ryidHax KupMakuHCKOR HOJIMHE ele Gojiee YETKO, YeM B IJIH-
Hax ocrpoBa )Kuyioro. 310 CBA3aHO € TeM, YTO B KHPMaKHHCKHX TJIHHAX
cofiepiKaHHe Keje3a KoJebjercs B OOJbIIHX Ipelejax, YeM B TIJIHHAX
octpoBa Kujoro. (Ilokasarenu mnpenomJyieHust KkojeGiioTcss B Ipefenax
Np = 1,542—1,549, Ng=1,561—1,567 pmna rjauH, KOTOpbIE cCoOmEp-
war no 6,5—7,5% Fe;O3 u yeeauunBaworcst o Np = 1,555—1,558,
Ng = 1,570—1,572 8 raunax, coaepxamux 8—109% Fe0,).

Kak yxe 6buio OTMeueHO, HaHOOJee BLICOKOE COAepiKaHHe (PeppHUMOHT-
MODHJIJIOHHTA OTMeYaeTcsi B BepxHell yacti cBHTH KC (06p. 18—21). € mo-
BbIILIEHHEM COAEPIKAHHUA MHHepajla MOHTMODUJIOHUTOBOH TIpYMNilbl CBSA3aHO
NOBLILIEHHEe COJEPKAHHSI B IJIHHE XKeJjie3a, jJoctHrawoulero 8,96—9,509.

Bospacranne comepXaHU MOHTMODHIJIOHHTA B TJHHAX BepXHeH YacTw
KC coBmagaer ¢ BbICOKHM COAepXaHHeM B HHX BYJAKAHHYECKOTO CTeKNa.
[MnacruHuaThie OGJIOMKH BYJKAHHYECKOTO CTEKJa CNOpaiHiyecKH BCTPeYajiuCh
M B JPYTHX H3yueHHbIX 00pasilax, HO MAaKCHMaJIbHOrO PaclpoCTpaHEHHst OHM
gocturaiotT B rauHax kposiu cBuTbl KC. Crleayer OTMeTHTb, YTO Npenblny-
IHMH HCCJENOBaHHSIMH GLIIO YCTaHOBJNEHO, YTO BYJKAHOTeHHBIR MaTepHasy
B NPOAYKTHBHOH TOJILE BCTPEUAETCs TOJbKO Bhlllle MOAOLIBbI CPEHEro OTAEe-
na. Mo HalIMM JAaHHBIM, pacNpOCTpaHeHHe BYJKAHOTeHHOTO MaTepHaja 3Ha-
YHTEJIbHO IUHPE; B YaCTHOCTH, OH BCTPeyaeTcsi MO BCell KHPMAKHUHCKOM CBHTe,
JlocTHrasi 0COGEHHOro PacnpocTpaHeHHs1 B ee BepxHeH 4acTH.

3acayxHBaeT BHHMAaHHS TO OOCTOSATEJIBLCTBO, YTO B BEPXHEH YacTH CBHTH
KC 6blin BCTpeueHbl B GOJIBIIOM KOJHYeCTBE OOGJOMKH BYJIKaHOT€HHOro
CTeKJa, METaCOMATHYeCKH 3aMelleHHble (eppPHMOHTMOPHJ/IIOHHTOM, @ TaKXe
0NaJioBo-(heppUMOHTMOPHJIIOHHTOBEIE MHKPOKOHKDELHN, BO3HHKILHE B OCAa/lKe
B mpouecce OHareHe3a, BePOATHO, B pe3yjibTaTe pPa3NOkKEHHs BYJKaHHYe~
CKOrO CTeKna.

3. Mauubt 3anafHoi BOHBL

Caunbl 3amagHoit yacTH AmiepoHCKON 06JaCTH OXapaKTepH3OBaHH MO
paspesaM, pacloJIOXeHHbIM B CeBepo-3amafiHOH 4acTH AMUIEPOHCKOTO NOMY-~
octpoBa y cen. Jixopat u Ha p. CyMranur.



OTNoXeHMs NPOAYKTMBHON TOAWM B paiioHe [pKopaT WMMEKT HeKoTopble
CYLLECTBEHHbIE OT/IMYMA OT OT/IOXKEHUA COOCTBEHHO «arlLIePOHCKOMN haum».
Hapagy ¢ KsapueBbIM MaTepuasoM, 34ecb B 6O0MbLIOM KOMMYECTBe BCTpe-
yalTcA 06/10MKM KapbOHATHBIX WU KPEMHUCTbIX MOPOA, KPEMHWUCTO-FMHUCTLIX
CnaHueB, 06/0MK/ MOMEBbIX LIMATOB, MNPEeACTaB/EHHbIX MPENMYLLECTBEHHO
KUCNbIMWU niaruoknasamu  (aNb6utoM U KWUCMbIM ONUTOK/Ia30M), T. €. KOM-
naekc 06/10MOYHBLIX KOMMOHEHTOB, TUMUYHLIA Ans bonbworo Kaskasa. Cno-
paguyeckun 34ecb e BCTpeYaeTcs WM MasiokaBKa3CKWii matepuan, npeacTas-
NeHHbIA B nerkoi gpakumm o6nomkamu 3¢hy3MBOB, CPEAHWMX W OCHOBHbIX
Nnarnoknasos, a B TAXKENOW (pakuuy — NUPOKCeHa W POroBoil 06MaHKU.
[nsa onucbiBaeMbIX MOPOA XapaKTepHO HanvMuve aHanbLyuMa, 3ameLlaroLLero
0610MKKN 3h(Py3MBOB, a TakKXKe CPefHUX M OCHOBHbIX M1arMoKNasos.

AHanbLuMm 6bin BrepBble 06HApY)XXeH B OTNOXEHWUAX NPOAYKTUBHOW TOMLWM
Ll. M. AgycuHbiM, a NoTOM nofpo6Ho m3yvanca B. C. Manbiwekom (9).
CornacHo B3rnsigaM 3TOr0 aBTOpa, aHaibLUWM B MPOAYKTMBHOW TonLie Anile-
pOHa BCTpevaeTcs COBMECTHO C BY/KAHWYECKMM CTEKOM, TaK Kak obpasyert-
CA 3a CYeT MOCNeAHEero, HauuMHas C MOAOLUBLI CPeAHEro otgena. Takoe orpa-
HWYEHHOEe pacrnpoCcTpaHeHue aHanbuuMa, Mo MHeHno B. C. Marnbiweka,
MO3BONIAET WCMOMb30BaTh €ro B KayeCTBe KOPPensiLMOHHOro npusHaka. Kak
NoKasblBaK*r HallM HabMofeHNs, BYNKaHWYEeCKOe CTEKN0 U aHalbLUM Haxo-
JATCS He TOMbKO B CPeAHEM OTAEeNe, HO W B HWXKHEM, B 4aCTHOCTU, B CBU-
Te KC. B03MOXHOCTb 06pa3oBaHMsi aHanbLuMa 3a CYET BY/IKAHUYECKOrO
CTeKNa He WCKMKYEHa; OfHAaKO cfyyau HenocpefcTBEHHOro nepexoga BYJ/Ka-
HMYEecKOro CTekna B aHalbLUUM Hamn He Habnofanuchb; He OMMCLIBAKOTCA OHW
Takxe n B. C. ManblwekoMm. B To e Bpems 06/10MKU 3(h(hy3nBOB ObIBALOT,
KakK npaBuao, B O6O0MblIEA WM MeHblUel CTENeHU LeoNMTU3MPOBaHbl, a
MHOTAAa W MOJIHOCTBIO 3aMelleHbl aHanbuuMoMm (gur. 5).
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CkasaHHOe B TMO/HO/ Mepe OTHOCWUTCA K CPEAHMM U OCHOBHbLIM Narno-
Knasam. VIHorga 3epHa nnarvoknasoB ObIBatOT LEONNTU3MPOBAHbI TONBKO MO
TPeWMHKaM; WHOrAa >Ke HabnofaeTcs MouTM MOMHOE 3aMeLleHue  3epHa
LLeosIMTOM; B 3TOM CAy4Yae PeNMKTbl MOMIEBOrO LUMata OKasblBaldTCA BKpan-
NEHHbIMW B MacCy aHa/lbLyMa B BUAE M30/IMPOBaHHbLIX MSATEH.

Takum 06pa3oM, MPUCYTCTBME aHalbLuMMa B MNPOAYKTUBHOW TOAMWE HeT
OCHOBaHWiA 0653aTeNbHO CBA3bIBaTb TONMbKO C BY/IKAHOFE€HHbLIM  MEMN/I0BbIM
MaTepuanom, XoTs Takas CBfi3b M He WCK/KOYEHa; Halv HabniogeHus noka-









TPOAYKTHBHOH TOJILH OCTaeTcs NOBOVIBHO MOCTOSHHBIM. MaMeHeHHsi B coot-
HOLIEHHAX TJHHHCTHIX MHHEpaJioB B IJIHHAX OTUETJIHBO OTPAXKAIOTCA B HX
XHMHYECKOM COCTaBe.

CuapocaionucTbie TIHHL, Npeobiafaiolide B BOCTOYHBIX YacTAX 06JacTH,
OTJIMYAIOTCA BBICOKHM COJZEPXKaHHeM KaJHsi H HH3KHM COZEepiKaHHEM THIpo-
ckonuyeckoit BofAel. Ha ¢ur. 6 uzo6pakeHO H3MEHEHHE CPeJHEro COAepIKa-

NBWRY 5}
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®ur. 6. Pacnpesenenne cpepnero cofepuanna K,O B rauHax HHXKHero orfiesa
NPOAYKTHBHOH ToamM AnepoHa.

1 — Hedranne Kamuu, 2 — octpos Xuaofi, 3 — Kupmaky, 4 — Jlkopar, § — CyMmraut

HHSl KaJHsl B [VIHHAaX DasjHuHbIX PaiioHOB o6aacTH. MoXHO BHAETb, 4TO MO
Mepe NMpPOABHIKEHHS Ha 3anaj cpeanee cogepxanue K;O B rumHax HHIKHEro
orjesa fIPOAYKTHBHOH TOJIIH NOCTeNeHHO yMmeHbluaercst ot 3,75 u 3,609 Ha
Hedrannix Kamusx u octpose JKunom go 1,57% B pafione CyMraﬂ'ra.

ITpoTHBONIONOXKHYIO KapTHHY IIpeACTaBJsieT pachpefelieHHe CpeqHero
CONepXKaHHUA Kesesa (¢ur. 7). B npenenax ceBepo-3anajHoOfl B LEHTPaJbHOM
vacrell AnilepoHckoil o6acTu cpelHee colepikaHHe XKeJje3a KoJeGiercs ot
6,97 (Kupmaky) u 6,68 (Cymraur) mo 7,69% (Hxopat); no Mepe yaaJe-
HHsl Ha BOCTOK CDellHee coAepiKaHHe 2KeJje3a yMmeHblaercs Ao 5,77% B riH-
Hax octpoBa JKusoro u 4,85% B ramnax Hedrauwmx Kawmmueii. HaMeHnenne
CONEpIKAHHA JKeJieda, KaK ye YKashBaJOCh, OTPaXKaeTcs Ha H3MeHeHHH
noKasaresell NpeJOMJIEHHS: YellyHKHM OpDHEHTHPOBAHHEIX arperaToB IJIHH
ocrpoBa JKunoro u Hedranoix Kamuell oTiHYaoTcs HeCKOJNIbKO GoJiee HH3-
KHMH IOKa3aTeJiAMH INpeJIOMJeHH.

B comepxaHUH HEKOTOPHIX 3JEMEHTOB B TJIHHaX HAGJIOfaeTcs 4YeTKasi
B3aHMO3aBHCHMOCTb. TaK, MEl OTMeuaeM HOCTOSIHHO HaGIONaloIYIOCH
«3epKaJIbHYI0» COTIPSIKEHHOCTh COJEep:KaHHA JKejlesa H AJIOMHHHA, a TaKxke
HEeCKOJIbKO MeHee YETKO BBIPaXKeHHYIO, HO BCe ke AOCTATOuYHO ACHYIO colps-
JEHHOCThL COAEPIKAHMS KaJHsd H BOAHL

COBOKYIIHOCTb [AAaHHBIX XMMHYECKOTO, 3JIeKTPOHHOMHKDOCKOMHYECKOTO,
PEHTTEHOCTPYKTYPHOTO H TEPMHUECKOTO aHAJH30B IPUBOAHT K 3aKJIOYEHHIO,
YTO IJIMHB IPOAYKTHBHOMA ToJIM AnNIIepOHCKOH ©06NacTH IPEACTaBJSAIOT
co60fl He MeXaHHYeCKHEe CMeCH MHHepajioB TpynIBl THApocaoq H ¢epph-
MOHTMOPHJLIOHHTA, @ CJIOXKHBle o0pa3oBalus, B KOTOPBIX T'HAPOCHIOAHCTHIE
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MHHepaJbl MOHTMOPHJIIOHHTOBOM TPYNNbl CBA3aHbl B3aUMHBIMH TepEXOaaMi
H HaXomATC B NePeMEeHHBIX COOTHOLUEHHAX B IJHHAX PasjHYHBIX PaiiOHOB,
Munepanbl u3 IpPynnel THAPOCHION, pasBuThie B BOCTOYHBIX pafioHaX, Kak
yKa3biBaJloCh, SBJAIOTCA KaK Obl NMEPeXOAHHIMH OT THIHYHBIX THAPOCHION K
MHHepajJlaM MOHTMODHJIJIOHHTOBOH Trpynnbsl. MOXKHO NPEANOJIOXKHTb, YTO B
FJIHHaX (eppHMOHTMOPHJIJIOHHTOBO-THAPOCHIOAUCTOTO COCTABa Mbl HMeeM
IeJIo C MEeXCJOHHBIMH CMECSIMH, MNpeNCTaBJAIONIUMHE UepefioBaHHe B pelleTKe
MaKeTOB THAPOCHIONb M MOHTMOPHJIIOHHTOBOTO MHHepaJia, 4acTb aTOMOB
aJIIOMHHHSl B OKTa3[PHYECKHX MO3HLHAX KOTOPOIO 3aMeIleHa JKEJe30M.

I
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®ur. 7. Pacnpeaencnue cpenxsero cozepwanus Fe,O, B ramHax npoayx-
THBHOH Toamu AsepGaiimiaHa.

11— ;led)mue Kamnn, 2— octpos M uaoit, 3 — lFupmaky, ¢ — Iwopar, § — Cymranr,
6 — Slcumaabckas poamna, 7 — i'apa-HU6ar, § — Parum, 9 — Afipas-Tekan, J0 — Bz6a-3anay,
11 — Teorasp, 12 — Ax-cy, I3 — l'epannan-qadl.

K o6aactu AnmepoHa OTHOCATCA NYHKTH 1—6; 7—43 otHocatca k Ka6pu-
craHy [IpuxypuHCKoit 06JacTH M 3anafHbIM pafioHaM AsepGafiiiana. XapakTepHCTHKA
TJHH STHX pafioHoB GyneT AaHa B cTaThe 2

ITpouecc o6pasoBaHus TMIMHHCTBIX MHHePaJoB B GacceiiHe NPOLYKTHBHOTO
BeKa B npefeyax AmnmepoHCKON 0GJacTH NpeicTaBJsieTcs HaM B cleAylolleM
Bume. Bo BpeMs HaKOMJEHHA TJIMHHCTHLIX CBHT B OacceffH NMPUHOCHJCA BYJI-
KaHOTeHHBIH MEIVIOBbIH MaTepHaj M TOHKas TeppHreHHas MYTb, COCTOSIBILIAA
HB IIeJIMTOBHIX 3epHHILIEK KBAplLa, IJIACTHHOK CJIOA H THAPOCIION, BYJAKaHO-
reHHOro MarepHajia, KOTOpPHM H306MJYIOT HEOT€HOBHle H NaJleoreHOBhle I0-
poAbl BocTouHOro morpyxeHuss Kapkasckoro xpeGra, H IVIHHHCTBIX MHHepa-
JIOB, OTHOCALIUXCSA B GOJNBIIOM KOJHYECTBE TaKXKe, BEPOSTHO, K rpyine MOHT-
MODHJIJIOHHTA M THIPOCJIOL.

Ha pnHe GacceiiHa, B YCJIOBHSIX IIEJOYHOH Cpellbl, IPOMCXONWIO PasiioXe-
HHe U mepepaGoTKa 3TOrO Matepuana H (OpPMHPOBAHME IJIHHHCTHIX MHHepa-
JIOB, BXONSIUHX HEIHE B COCTAB IJIHH NpPOAYKTHBHOH Tonmu. B Hemocpen-
crBeHHOH Oau30CcTH Or Oepera nporekajo o6pasoBaHWe MPEHMYILIECTBEHHO
MHHEPAJIOB TpPyNnel (eppHMOHTMOPH/IOHUTOB. YacTHuHoe o6GpasoBaHHe
3THX MHHEpaJioB MOTJIO HATH MeTacoMaTHYecKHM IyTeM (B riuHax Kipmaky
MH Ha6JaoJaeM INIACTHHKH BYJIKaHHYECKOTO CTeKJa, Nepexofsinue B (eppH-
MOHTMOPHJNOHUTOBEA MuHepas). Ho ocHoBHas Macca TIMHHCTHIX MHHepa-
JioOB 06pa3oBbIBaNiach, HECOMHEHHO, XEMOTeHHLIM IyTeM MpH JAHareHe-
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THYECKOM IIpeoOpa3oBaHHM OcCajka B pe3yJbTaTe CJOXKHBIX MpPOLECCOB
B3aHMOAEHCTBHSl H NeperpynmHpoBKH aTOMOB KpEMHHS, aJIOMHHHS, XKejesa
¥ IIeJoueil KaK €aMoOro ocajka, TaK M OKpyXaioulel ero BOMHOH cpeibl.
B HeKOTOpBIX cJydYasix, NPH U3ObITKe KpeMHe3eMa, MPOHCXOAHI0 ¢GopMHpOBa-
HHe He TOJIBKO IJIMHHCTHIX MHHepasioB, HO H Omaja, O YeM CBHAETEJbCTBYET
HaxoXJeHHe B T[JHHax ONaJOBO-()epPHMOHTMOPHJIJIOHHTOBEIX MHKPOKOH-
Kpemui.

XKeneso, Bxoasiee B COCTAaB NMIMHUCTBIX MHHEpAJIOB, YacTHYHO MOTJIO
OLITb 3aHMCTBOBAHO U3 OGJOMOYHOTO MaTepHajia (BYJKaHMYECKOTO CTeKJ]a,
06JIOMKOB MOPOA, MJIACTHHOK CJIOM, YaCTHYEK TVIHHHCTBIX MHHEPaJioB H mp.),
npHHOCHBLIETOCS1 B GaccefilH M MojBepraslIerocs 3jech pasfioXeHHIO B Ipo-
ecce npeoGpa3oBaHHUA OCafKa; HO KaKas-TO 4YacTb KeJie3a, NOBHAUMOMY,
MOCTyNaJja B BuJe KOJJIOUZHBIX CTYCTKOB HJH OpraHO-MHHEpPaJbHBIX COEIH-
HeHHil. )Kese30, NpHHOCHBHIeecs TaKHM ITyTeM, OCaXKAaJoChb IpeHMylle-
CTBEHHO B NpHOpEKHOfi 30He H 3aTeM NPHHUMAJNO Y4YacTHe B TOCTPOEHHM
pellleTKH TJIHHHCTBIX MHHepaJioB, DTUM H OObsicHsAeTcH Gojiee BHICOKOE COAep-
¥aHHe JKeje3a B rjHHaX npuGpexkHOR 30HBI H NOCTENEHHOE YMeHblleHHe
€ro No Mepe JBHXKEHMs K LEHTPAJbHOH 4acTd GaccefHa.

Cnenyer OoTMeTHTb, YTO aHaJH3K MYTH PSila KaBKa3CKHX peK, KOTOpbie
pPasMEBIBAIOT IOPCKHE, MEJIOBHIE W TPETHUHHIE OTJIOXKeHHs Bocrounoro Kaska-
3a, [OKa3bIBAaOT COAEpIKaHUE B HHX OKHCH Kejeda 4—5Y%, maxkcuMmym 6%. i
MoXHO NPeAnoNOKHTb, YTO NMPHMEPHO TOT JKes KOMIIEKC KOPEHHBIX NOpPOX,
pasMbIBaJIC M B NPOAYKTHBHOe BpeMs. To 06CTOATENBCTBO, 4TO B GOJIBUIMH-
cTBe 00pasuoB [JIHH APepHEH NpuOpexHON_3QHHI colepxurcs 7,5—8%, a B
piné caydaes paxe 10—129% oxHcu xeiyie3a, CBHIETEJIBCTBYET O TOM, HTO
KaKasi-TO 4acTb HocjeqHero He Obuia CBsi3aHa ¢ OGJOMOYHBIM MAaTEpHAJIOM,
a MocTynala B KOJJIOHOIHOM WJH PacTBOPEHHOM cocTosiHMu. [TomMuMmo ToOroO,
ecii Obl Bce JKeje30 ObIIO CBSI3aHO TOJNBKO € OGJOMOYHBIM MAaTepHAJIoM,
66110 Obl HENOHATHO yMEHbUIEHHE ero CoiepXKaHHs MO Mepe YNaJeHHsd K.
LeHTpy GacceitHa.

Cnenyer, ogHaKo, MOAYEPKHYTH, YTO B Kakoil Obl (hopMe Kesie30 HM TpH-
HOCHJIOCh B acceiiH, B caMOM 0Cajike OHO NOABePranoch npoleccy mnepepac-
npejeseHHsT H y4acTBOBAJO B 06Pa30OBaHHW TVIHHHCTHIX MHHEPAJIOB yXKe Kak
XEMOTeHHBIH KOMIOHEHT.

OnHOBpPEMEHHO C YMeHbIIEHHEM COHepPIKaHMs 2Kejie3a, 110 Mepe ABHXKEHHsH
OT NPHOPENKHOH 30HEI K LEHTPaJbHBIM yYacTAM OaccefiHa, B rjinHax Habuio-
maeTcsl MocJeNoBaTebHOe Bo3pacTaHHe poJH Kanua. Bmecto (eppHMOHT-
MOPHJIJIOHHTOBBIX INIHH HOSABJSIOTCA (epPHMOHTMOPHIJIOHHTOBO-THAPOCTIOAH-
cTle, a B Hau6GoJjiee yHajleHHBIX 4YacTaX OGaccefiHa — H THAPOCHIOLHCTHIE
rauHel, HakonneHne kanus B rJiMHAX, MOBHAHMOMY, CBSI3aHO ¢ MpolLeccaMH
afcopGuUHH 3TOrO 3/MeMeHTa W3 MOPCKOil BOAB KAaK BO BpeMs nepeHcca
TOHKHX OGJIOMOYHBIX YacTHL B MOPCKOil BOZe, TaK H B pe3yJipTaTe JHareHes
LJIHHHCTOrO ocajka. HakomieHne Kanua NpHBOAMIO K 06pa3oBaHHIO MHHepa-
JIOB, GJIH3KUX IO CBOEMY THNY K THAPOCTIONAM, SIBJSIOIIHXCA Kak Gbl Mepe-
XONOM OT MOHTMODHJUJIOHHTOBOH K TCHIDOCJIOANCTOH Trpynmne MHHepajioB, a
TaKke, MOBUAUMOMY, K 00pa30BaHHI0 MEXKCJOHHBIX cMecell, NpeACTaBJsIO-
IHX Yepe/oBaHHe NMAaKeTOB (eppHMOHTMOPHJIOHHTA H THIDPOCHIOABI.

HHTepecHO OTMETHTh, UTO fBJICHHE YBeJHUYeHHs COIEpXKaHHA KaJus B
IJIHHAX N0 Mepe ABHXKeHHUs OT Gepera Briy6b Gaccefina ¢ 6oabluefi Harasn-
HOCTBIO TIPOCJIEXKHBAeTCs W Ha NpHMepe HEeKOTOPHIX COBpPeMeHHHIX ocaf-!
koB (12). ‘

3akaHyMBass ONHCAHHe IJIMH NPOAYKTHBHOM ToJitu AmnilepoHcKofi o6xa-
CTH, MOIKHO OTMETHTb, UYTO B IIpefiejlax 3TOr0 palioHa BBHIREJAIOTCH TPH 30HBI
PasJHYHOTO MMHEPAJIOrHYECKOro cocraBa IiMH: 1) BocTOuHast 30Ha, Xapak-
TEpH3YIOIIasAcA pa3BHTHEM THAPOCHIONHCTHIX TJIHH H 3THX XKe IJIHH C He3Ha-
YHTEJIbHOH HNpHMechi0 $HepPHMOHTMOPHJIJIOHHTA; 2) B LEHTpPaJbHOH 30HE pas-
BHUTHl THAPOCIIOAUCTO-GEepPHMOHTMOPU/JIOHUTOBBIE TJIHHBL € ITepeMeHHBIM
CONEPXAHHEM 3THX ABYX KOMMOHEHTOB H 3) B 3amafHOH 30He HaXOMATCH
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N3BECTHA AKAJEMHUHN HAVYK CCCP

CEPHNA TEOJOTHYECKASA
1952, N\ 4

KPHTHKA K JTUCKYCCHH

\/ B. . HEXOPOIUEB

O MHHUMOW «KPYITHOM ONIINBKE» B CTPATUIPA®HH
IOTO-3ATIAIHOT'O AJITAA

B «HMsBectusix Axamemun Hayk CCCP, cepust reomormueckas», Ne 5, 1951 r., Hane-
qatana HeGoabizas crath H..JI. ByGauweuxo «O6 oanofi kpynnoft omubxe B CTpaTHrpa-
$uu 1oro-sanaguoro Anras». B 3TOH CraTbeé aBTOP YKasbiBaeT, UTO HA COBPEMEHHOA reo-
aoruyeckoft Kapre Ioro:3anafgHoro AJtas <«HapsAy C OOCIIHPHBIM PasBHTHEM JMEBOHCKHX
3¢ dysnBoB, NoKasanHo M oueHb GoVIbIIOE pacnpocTpaHeHHe 3(Py3HBOB, OTHECEHHHX K BEPX:
HEMY NAajeo30i0 H HUXKHEMY KapGOHY», H 3TO OH CuHTaer Ge3ycoBHOM OLIHOKOM.

H. JI. By6bauuenko oTMeuaer, 4T0 3Ty TOYKY 3PEHHs, SHIABHraBUIyloCA HM H pamee,
eMy <«yAajioch NCATBEPAHTb H3y4eHHEM COOTBETCTBYIOINHX OOCHaKeHH#i B mode», YTo ¢
noJHOA OUEBMAHOCTHIO NOATBEDAMWIO CHENaHHHA HM pPaHee «BHBOA O TOM, 9TO 3¢dysush,
orvocumbie B. [1. HexopomreBBIM K BepxHenaneosofickoMy H HHMKHEKaMEHHOYFOJbHOMY
BpeMeHH, B JeHCTBHTENLHOCTH OTHOCATCA K AEBOHY, TaK KaK 3aJeraloT HHXKe CaMblX HH308
NANCOHTONIOTHYECKH OXapPAaKTEPH30BAHHHIX CJIOEB HIDKHENo KapOoHa TapXaHCKOH CBHTHI»
(crp. 144). HNanee, B nonreepxJeHHe CTOJb OGA3KIBAIOLIETO YTBeDMAEHWS, aBTOP He Mpil-
BOANT BIOJIHE KOHKPEeTHHX ()aKTOB, 2 OrpaHHYHBaeTci OGOOIIEHHLIM CTpPaTHIpadHYecKuy
paspe3oM B pafioHe pp. YabO6n H ByXTapMbnl «B CXeMaTH3HPOBAaHHOM BHIE»., ABTOpP yBe-
penno nuumer: «Ha sddysusro-TyporeHHylo TOJIY TPaHCPPECCHBHO ¢ Ga3aNbHBIM KOHIJO-
MepaToM, HO Ge3 De3KOro YIJOBOTO HECOTJIacHsl, HaJeraeT CepPH OCAJOUHHX (3a pelKdM
ACKJIIOUSHHEeM) [OPOA, BKIIOMAIOUIAA TapXaHCKYIO, GYXTapMHHCKYIO, YAbBOMHCKYIO H Majlo-
yALOUHCKYI0 CBUTHL.. Bhllle 6a3ajJbHEIX KOHTJIOMEDAaTOB g3ajieraer TapXaHCKasi TAHHHCTO-
CNaHUeBas, YacTbi0 H3BeCTKOBO-IVIHHHCTas CBHTa, 0OraT0 oxapaKTepH3oBanHas ¢ayHoft
HHXKHero KapGoHAa, HO COAEpIKalllasd YacTHYHO M BepXHeJEeBOHCKHe 3jaeMeHTH» (crp. 145).
ABTOp He yKasniBaeT, rie OH HalMioNaJl HajieTaHHe HH30B TapPXaHCKOA CBUTH («COAEDIKa
UIMX BeDXHENEeBOHCKWE 3JIEMEHTHI») Ha KOHIVIOMEepaTH, Jiexaillie Ha «KapGoHOBHX» 30dy-
3UBaX; €ro YKa3aHHA OTHOCATCS JMIL K TeM MeCTaM, Nie, N0 €r0 MHEHUIO, «BCAeICTBHE
TPaHCIPECCHBHOIO 3aJieraHHd NocnefHAs (T. €. TapxaHcKasd CBHTAa) MHOTAA BHIaZaer M3
paspesa».

3aknouenie aBTOpPa BeCbMa -pelHTENIBHOE: «..CTpaTurpadHuecKas KOJOHKA [0ro-3a-
nagHoro Auxrtas, ndaHHas B. Il. HexopoiueBhIM,.. pe3ko HCKaXeHa M He COOTBETCTBYET
HeficTBHTENbHOCTHY. Ecan O6H 3TO 3akiioyeHHe, XOoT OHl JaXe YaCTHYHO, «COOTBETCTBO-
BajJO HEACTBHTEJNLHOCTH», TIOJIOKEHHE ¢ reosioTHel Antas Guio Gul JefCTBHTENbHO OYeHb
TAXKeEJI0e; OlNGOYHAsA cTpaTHrpadHA HensGexHO BiedeT 3a coOOH HENPaBHIbHOE NOHHMa-
HUE CTPYKTYPHHX OCOGEHHOCTER H HCTODHH TIeOJIOTHYECKOTO PpasBHTHR o6jacth 3aiican-
CKOfi TFeOtHHKJIHHAJIH, YacTblo KOTOPOil fBJSETCs I0ro-samaiuelii Asrtail. A ¢ npaBHJIbHEIM
NOHHMAHHEM TIeOJOTHYECKOr0 CTPOEHHSI TeCHeRAIIHM 0G6GPasoM CBA3aHO NPaBUJbHOE Ipen-
craBleHHe 06 OCOGEHHOCTSIX METAJJIOTEHHH DPacCMaTpHMBaeMofl TEepPPHTOPHH.

B nefcTBHTENBHOCTH MOJIOMEHHe COBEPIICHHO HHOE; HHKAaKOM <«KPYMHOH OHOKH» B
crpaturpaduy  Antam Her. B nocnennme romm Ha paceMarpusaemoit H. JI. ByGnnuenko
TeppHTODHH OHIIH TIPOH3BEJEHH JeTajIbHble TeoJioro-ChbeMOUHHE PaGoThH BeoecolosHnM reo-
aoruueckuM uHcTHTyTOoM (BCETEU), KOTOphle B OCHOBHOM NOATBEPAMIH NAHHYIO MROA
CTPaTUTpaPHYECKYI0 CXeMY, NMONOJHHB €e ¥ BHecs SICHOCTb B HEKOTOpHIE HesiCHble BOMPOCH,
RO OTHIOAb He NOATBEPIHB BhlllenpHBeJeHHEIX YyrBepxaenuli H. JI. By6auuenko.

[Mockonsky nocraBiennbii H. JI. ByGnnuerko BOTMpoc 06 «OWIMGKE» MOMXET Hempa-
BHJIbHO ODHEHTHPOBATbH UHTaTesed, He O4eHb OJNHIKO 3HAaKOMBIX € reojiorHell Asrasm, 1
BHIHYXKJEH 3/eCh TNPUBECTH (aKTHyeckHe JaHHbBlE, KOTOPHE MO3BOUAT GECHPHCIPAcTHOMY
qHTaTeal0 pasobpatshes, npaB an H. JI. By6auuenxo, TaK peliuTeNLHO ONOpauHBaloLIHA
ofLIenpHHATYI0 CTPaTHrpadHio Ioro-sanagxoro Amras.
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B nepenie roan mnocie OKTAGPHCKOA DPeBONIONMH MHOH, TOrAa BnepBhie HavyaBliuy
CaMOCTOfITEIbHBIE TEOJOTHUCCKHE HCOCIeLoBaHus, Obll NOAPOGHO H3ydeH OGOVIBIIOA Pa3pes
no mpasoMy Gepery p. Yab6w nporus ces. Tapxanckoro. B cHAy pasHbIX DPHYHH TOAPOS-
HOe OnHCcaHHe 3TON0 paspesa BriepBhle yaanoch onybaikoBaTe Jwub B 1939 r. (3, erp. 7—
11). TITockombKy paspe3 yxKe NOAPOGHO OMHCAH, 3NeCh HET HEOOXOXUMOCTH Ha HEM Je-
TaJbHO OCTAHABAMBATbLCH; OTMETHM JIHIIL €10 OCHOBHBHIE NETalH.

Tporue HHXEENO KOHHA ceJl. TapXaHCkoro, no npaBoGepexbio p. YabOhl, B pycne ee
npaBoTo MpHUTOK2 Py, Yeuypk#, oOCHaXeHH 3€J€HOBATO-CePhle TIIHHUCTHIE CJAAHLUH
¢daynofi BepxoB HeBoHa. Buie ycrest py. UeuypkH B OOphiBe Hal TofiMOA p. YAbOH Ha
3HAUUTEILHOM TIPOTAXEHHH MNPOCJEXHBALTCA CILIONIHOE OOHaMeHHe, B KOTOPOM BCE CJIoH
3ajIeral0T COTJacHO, Majas Ha ceBepo-3amaf mnox ymioM 40—50°. Ha senexosato-cepule
BEPXHELEBOHCKHE CJAaHUbH TaM HaJIeraioT MaJjIOMOILHble NaNeoaHfe3uThl H TydH. Bhime mux
3aneraer (ayHHCTHYECKH OXapaKTepH3OBaHHHNA cofi NecyaHukoB < ¢ayHoil BepxHero ¢a-
MeHa, 3aTeM TOHKOJHCTOBATHE HeMble TIJIMHHCTHE CHaHUbl H, HAKOHEdl, eme BHIUE ne
MaieHuio NPENCTaBJeH NONHHA Da3pes JMTOJOTHYECKH ONHOPOAHOA (aseBPOJNMTH) TapXaH-
oKkofi cBHTH. [loc/enHss COCTOMT H@ ABYX UeTKO (ayHHCTHUECKH PadIHYAIOLIMXCHA TOVII{ —
HHXKHell, 6pPaxXHONONOBOfl, COOTBETCTBYIOILIER TIPUMEPHO CJIOSIM 3TPEH M HH3Y TYpHE, M De-
TenopuHoBO#, OrBeualomeli npuMepho cepeguHe TypHe. Bhume Tapxanokas cosuTa 6e3 Bcs-
KHX CJefOB HECOMIaCH WIH TNepephiBa, JIPH TOTHOM OTCYTCTBHH Jaxe HaMexa Ha 3(dy-
3UBHO-TY(QOTeHHREIT MaTepuajl B COCTaBeé OTJOXKeHHA, coMeusieTcss OyXTapMHHCKOR CBUTOM,
CyLIeCTBEHHO KapOoHATHOM, COOTBeTCTBylolllell Bepxy TypHe. BHille NOCJHGIHICIO CMEHseT
necuaHo-CJaHuesas YIbOHHCKasg CBWTa, OTHeceHHasda Kk Hu3y Buse. ITo p. Yapbe 6yxrap-
MHHCKasi CBHTAa CMEHfieT TAapXaHCKYI0 NPOTHB BEpXHETo KOHUA ces. TapXaHCKOro, HO TaM
MOPOAsl CHJALHO H3MEHEHE: KOHTAKTOBHIM BogleficTBHeM cocelnefi uHTPy3uH. B 5 kM Bo-
crounee, mo TpaBoMmy Gepery pu. ITHXTOBKH, STOT Nepexof, OT TapXaHCKOR CBUTH K Gyx-
TADMUHCKOH M BHIIE, @ TaKXKe CMeHa mOchAenHefl YALGHHCKOH CBHTOH, COBEPIIEHHO SICHbI
® He BHISHIBAIOT HUKaKHX COMHeHMl. B 3TOM NOJHOM paspese HHXKHETO KapGOHa HET Jaxe
HaMeka Ha 3¢ddysusHO-TyGOreHHHA MaTepual.

B 1923 r. Muofi 61 3akapTHpOBaH HeGOMBIION Y4aCTOK B HHIKHeM TeueHrHM p. Byx-
TApMHI, MeXAy ced. Konapateero u Ycrb-Byxrapma, Tam cdayrmcTHaeckn oxapaKrepH3oBaH-
HOfi HHXKHel TNONOBHHBI Daspe3a HHKHEro KapOoHa He oOkasanock. Momuas xapGoHaTHas
Tonuia ¢ (payHoft Bepxa TypHe CMEHAJla TaM He MOIIHBle TIOACTHAAOIIHE e€e TJIHHHCThie
CNaHIbl, KaK TO UMeeT MeCTo mo p. [IHXTOBKe, a W3BeCTKOBHCTHIE TIECU4HRMKH H TYDDHTHI,
sajierajolllie HeMOCPeNCTBEHHO Ha KuUCIHX 3ddysnBax u Tydax. Hexonss M3 kKaaccuueckore
paspesa y ces. Tapxaunckoro, Tae kKapGoHy uymab 3¢dysuBHbIE NOPOAH, BCTPEUEHHHE 11
Byxtapme nopdHpH u TydH, COBEpUIEHHO COTVIACHO MOACTHJIAILHE BHIEJexaMyio daynu-
CTHYECKH OXapaKTepPH30BAHHYI0O KapGOHATHYIO TOMIY HHXKHErO KapGoHa, GhWIM OTHECeHH K
-nepoHy (2). Torma xe 6bUI0 ycTaHOBJEHO, 4TO Tovla 9¢dY3HBOB M COINIACHO HaJjeramwuye
'Ha Hee HHXHEKaMEHHOYTOJIEHEIe H3BECTHAKH ¥ CJAHLL O6GPa3yiOT CHHKIMHANBHYIO CKIaNKY,
OCJIOMKHEHHYI0 BHYTPH MeJIKHMH CKJAaJKaMH H YacTHYHO Cpe3aHHyl0 Ha loro-anage Uprmuwr-
CKMM HaABHrOM (2, cM. paspes, c1p. 777).

H. JI. By6avuesko B yKasanHOM CTaThe MHLIET, YTO MHON He NPUBEAEHO BROIHE TOU-
HOoe reorpacHueckoe M cTpaTHrpadHueckoe TOJIOXKeHHe GyXTapMHHCKOA CBHTH. OfHako B
CaMOM TIeDBOM ONHCAaHHM, B yKasaHHofi Beliue paGore '(na crp. 770—771), noapoGHO NpH-
BOINTCS pa3spe3 STOfi CBHTH Ha [NONEPEYHOM BOAODPa3NENbHOM HEGOMBLIOM XpelTe Mexny
pp. Tanoskofi u Bepesoskoft «Bepcrax 8 3 or mep. Komzpatnesofis. Comuenne H. JI. By6-
JIHYeHKO MPOUCXONHT He OT TOr0, 4TO HeT TOMHOTO YKa3aHHs, a OTTOTO, YTO, CyAd MO ere
AajbHeAIM CJIOBaM, «HETOYHOCTb 3aKJIIOYaeTcA B TOM, UTO 3[eCh HaXOOATCA ABE PasHo-
BO3PACTHHE CBHTHI HOBECTHAKOB, mMpHHHMasimuecs B. I1. HexopomweBniM u ApyruMu reosao-
raMu 3a OAHOBO3pacTHHe®. OH, BONpeKH OYeBHIAMEIM ¢haKTaM, YMOPHO CYUTAeT ABA KPbina
ONHOM W TOfl e CHHKJIWHAJBHOM CKJIAfKH 3a NBe PasHOBO3pacTHble OBHTH. OOHaXeHHS
BAOJIL p. ByXTapMhH HOCTaTOYHO fICHBIE, 4 B HM3BECTHAKAX M B BHILIENEKALUIHX CIAHLAX TaM
HMeeTcs JOCTaTOUHO XapakrepHasd (ayHa, He BLISHIBAIOINAsA COMHEHHA B NPHHAIJIEIKHOCTH
NepBuIX K GyXTapMHHCKOA, a BTOPHIX K YJAbGHHCKON CBHTe.

B cocTaBe H3BECTHSIKOB IOMHOTO M CEBEPHOTO KDhUIbEB CHHKIHHANH HMEIOTCS HEKOTO-
pHe pasnuui. H3BeCTHAKH I0)XHOTO KPHINA — «TICLIEPHEIE H3BECTHAKH», KaK HX HA3LIBAET
H. JI. By6auuenko, umeior pudoBLIi XxapaKkTep, WOUTH COBEPUICHHO JHIIEHE CJOHCTOCTH H
HCKJIIOYATEILHO YHCTH N0 cocTasy. FlapecTHSiKM CeBepHOrO KPbIA CWHKIHHANH — «KOHI -
PaTbeBCKHE» — SCHOCAOUCTRIE M MECTaMH HECKOVIbKO 3arpfi3HEHE TePPHTeHHHM MaT®pHanoM,
HO HeJIb3i CYHTaTh HX TOJIBKO HAa OCHOBAHHH STOMO NPHHAMLJIEKAUIHMH APYTOMY BO3PacTy,
Kak sto nenaer H. JI. ByGauuenxo, koropuii mumer: «B paifione cen. KomaparreBku Ha
6yXTapMAHCKYIO CBHTY HaJIeral0T HGBECTKOBHCTHIE CJIaHUH M CJAaHUH, HepenofiHeHHLe MITaH-
KaMH (yJIbOGHHCKaq CBHTA); BhULUE CJISAYIOT NOBOJBHO MOUINHE MIBeCTHAKH (pafion moc, [Te-
MIEPRONO) — MeIlepHble H3BeCTHAKH. [locnefHHe HEMPABWILHO NaPaJIENH30BANHCh € GyX-
TapMHHCKHMH u3BecTHAKaMH. Hakomen, Buine fielmepHLHIX H3BECTHAKOB 3ajieraeT MOLIHAsA
CJIaHUEBaA TOVILIA, B KOTOPOft JHIIL H3PeNKa OTMEUAOTCA MINAHKH H WICHHKH KPHHOHAeH»
(1, crp. 145).

Tak yTBOpKIaTh MOWKHO JHINb NPH YCNOBHH, UYTO aBTOP NONOOHOTO YTBEpKAEGHHA HH-
KOTRa He BHIEN SCHOTO pa3pesa Mexay cesn. Yerb-Byxrapma u cen. KomaparteesBnMm, a
mexkny TeM H. JI. ByGanueHko B TeueHHe HECKOJBKHX NOCJAENHHX JI€T H3yuaj STOT pafoH.
B ony6nuxopanmofi B 1924 r. Moefi pa6ore, Ha KOTOpylo mMeercs cchiika y H. JI. By6au-
YEHKO, OTYETIHUBO MOKA3aHO HAa KapTe, B Daspe3e H B ONUCAHHM, UTO H3BECTHAKH, Ha3biBae-
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AOBaHHUAX, He OCTABJIAJ HHKAKHX COMHEHHR B TOM, Y10 Ha AnTae ecTb TypHelickue KHc-
Jauie 3¢¢dysHBH H TyQH. dtor (dakT Takke Ons H3Becred H. JI. ByGauuenko, Ho os, oue-
BHaHO, He nopepusn emy. OTienbHble, JaKe GecclOpHO MPaBHJbHbIE NOJOMEHHS, YCTAHOB-
geunsie H. JI. By6auuenro, B3siThle 8 OTPhiBe OT OOLIENO TeOVIOTHYECKOrO CTDOGHHS H OGh-
SICHEHHBI€ COTJIACHO UIPeAB3ATOH HAee apTopa 06 OrcyrcTBHM Ha Ausrae 39¢dysnBoB u
Ty$hOoB MOJIOME HeBOHAa, TIPHBEJH €10 K JIOXKHHM B5BofaM. Tak, HM COBepILEHHO Mpi-
BHJILHO NOAMedeHO, YTo B pafione noc. Bunuoro no p. YanGe, He adpdysneHo-Tydorennas
TOJILlA HajleraéT Ha HM3BECTHAKH OYXTapMHHCKOfl CBHTH, KaK 3TO TPaKTOBalOoCh MHOA B
20-x rozax, mocjAe H3yUeHHsl KJIAOCHYECKONC paspesa kapboHa y cei. TapxaHckoro u no
p. IluxroBke, rae 8 kap6oue 3(dysHBOB Her, a, HaoOOPOT, H3BECTHAKH HaMNEraloT Ha
s¢¢dysusn. Ho u3 sroro mpaBwibHO ycTanosjdewHoro ¢akra H. JI. ByGauuenko zenaer
SBHO HENPaBHJALHOE 3aKJIOYeHHe, YTO 3TH 3(QYy3uBhh JEBOHCKHE.

Ocraerca elre paccCMOTPeTb TEOVIOTHUECKYI0 KapTy, <«OLIMGOYHOCTH® KOTOPOR MOxuep-
kuBaer H. JI. By6auuenko. EcTb Jim Kakue-AH60O OCHOBaHHA IJAf TOTO, UYTOGH MNOJIOCY
o dysusHo-Tydorennofi TOAIH, KOTOpam IOKasaHa B Joro-sanajHofl wactm AaTas Kax
HH)XHEKaMEHHOYTOIbHAS H BepXHenaneosofickasi Ha MPOTsiKeHAH cBuiue 100 KM, apx wu-
pHHe B OTHeJbHHX y4yacTkax 0 20 KM, cuuTarh JeBonckofi?r MoxHo ¢ mnounHOfl onpene-
JIEHHOCTbIO CKa3aTb — HHKAaKHX OCHOBaHHA [Js 3TOTO HeT, M Becb HMeiouudica daxkrTuye-
CKHfi MaTepHa/l KaTerOPDHYECKH 3STOMY NpPOTHBOPEUHT.

B HeckoNbko HHOA IJIOCKOCTH CTOHT BONPOC O BepxHemajeosofickux 3¢pdysuBax. Ha-
auyne ux npusHaerca H. JI. ByGaHueHko, HO BOMpoC 06 HX PaclpOCTPAHEHHOCTH OCTAETCR
oTkpuThiM. Ha Gonee nonnbix Kaprax (no cpasHesHio ¢ Tofi, o koropod rosopur H. JL
By6imuetiko) mioillafib BepxHemaleosofcKHX 3(@Qy3snBoB B cBeTe HOBHIX HaHHLIX (B ya-
crooctd Aanuux H. JI. By6awyenxo y noc. BuHHOIO) , 3HauuTennHo coxpainexa. [lpu stom
emle pas GbUIO OTMeYeHO, KaK HEOJHOKPATHO OTMeYaloCh H paHee, UTO [PaHHIIH Bepxue-
naneo3oficknx H TypHefickux 5pdysnBoB B 3HAUHTeNbHON Mepe YCIOBHH. Moxer oxa-
3aThC, YTO 9acTb TakHX 3(bdy3HBOB HMEET HHMHEKaMEHHOYTONBHHIA BO3PaCT, HO CTHIOAD
He JAEBOHCKHI, Kak 3To nuirtaercsi yrsepxkaars H. JI. By6anuenko. Hmeuno B mocnennem
yrBepxaennn H. JI. ByGanueHko M 3akiiovaeTcsi KpynHas olwuGKa — B DOMBITKe Npex-
B3ATO TPAaKTOBaTh CTPaTHMpadHIo 0Oro-3amafHoro ANTas, HTHOPHPYSl BCe GeCCropHble, MpH-
BeieHHHE BHIle AaHHble. Bce OHH, 3a HckaioueHHeM HoBefiHX maHuwx B. H. Oruesa,
6uinn ussectHl H. JI. By6auuenxo. Toft e «KpymHofi OIHGKH», KOTOPO# ROCBsiLleHAa pac-
cmorpennan Buime cratba H. JI. Bybanuenko, 8 nefCTBHTENIbHOCTH He CYLIECTBYET.
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U3BECTHUA AKALEMHUHN HAYVK CCCP

CEPHA TEOJAOTNYECKAS
1952, N 4

BUBJIHOIPA®P A

OT PEAAKLHH

B «Hasectuax AH CCCP, cepns reoJioruieckasi», HauuHas c.N'e4 TeKyulero roga, 6yaer
JAaBaTbCA CHCTeMaTHyeckas RHQopMaumss o Hosefilledl JHTepaType MO TreOJOTHYECKHM
HayKaM B CJefylOlIeM nopsiiKe:

1) Bu6aunorpadust reoJorHuecKMx craTeff, ONyGJHKOBAHHbHIX B MEPHOJHYECKHX H31a-
suax Axanemun Hayk CCCP n Axanemufi HayKk cowaHbelx pecny6auk (¢ 1951 r., a no
«oxnanam AH CCCP» —c 1950 r.).

2) Bu6auorpadus COBETCKHX H HMHOCTPAHHbLIX FeoJIOrHYecKHX pador (HenepHORHYECKHe
H3NaHMs), nocTynuBwAx B Gubamoreky Oraenedns reonoro-reorpaguuecknx Hayk AH
CCCP ¢ 1 susaps 1952 r.

HameueHn k nyGJHKaUMH CIHCKH cTareil, nomeuleHunx B Hasectuax AH CCCP (cepun
Guonoruueckas, reoJiorHueckas, reorpaduyeckasi, reopusmyeckas, OmnieleHHs TeXHHUECKHX
HayK, OTAesieHHs XHMHYeCKHX HayK), a Takke B CIEAYIOWHX MNEPHOANIECKHX H3A2HHAX
aKafleMHYeCKHX YupexieHuf: ’

1. Axanemus Hayk CCCP: 1) Bionnerear KoMKccHMH 1o H3yyeHHIO veTBep-
THUHOTO nepuona, 2) Becmunk Axagemuu Hayx CCCP, 3) Hoxnamnt Axkagemmu Hayx
CCCP, HoBas cepus, 4) 3anHcku BcecolosHoro MuHepanormueckoro obuiectsa u Hapecrus
BcecolosHoro reorpaguueckoro obimectBa, 5) 3amucku Y36ekckoro oraenenHs Bcecotosno-
ro MuHepajoruueckoro obmecrsa, 6) Hayka u xussb, 7) Ilpupona.

II. duanaan AxkapemMin Hayk CCCP: 8) Hapectnas Kapeno-®unckoro
¢unnana AH CCCP, 9) Hseecrua Kupruackoro ¢unuana AH CCCP, 10) Hssecths Moa-
Aasckoro ¢uamana AH CCCP, 11) Coobmenna Tamwmkokoro dumauansa AH CCCP1,
12) HsBectus Typkmenckoro ¢unamara AH CCCP !,

III. AkaneMHH HaAayK COI3HNX pecny6auk: 13) Hoknaam AH AsepGaii-
mxanckoit CCP, 14) Haeecruas AH AsepG6afimxanckoit CCP, 15) Hokmagm AH Apmsu-
ckoit CCP, 16) Hapectns AH Apmanckoir CCP, 17) Hasecrnas AH Benopycckoi CCP,
18) Coo6wennss AH I'pysunckofi CCP, 19) Becrunk AH Kasaxckofi CCP, 20) Haspectus
AH Kasaxckoit CCP, cepus reonoruueckas, 21) Hssecrns AH Kaszaxckoi CCP, cepus
ropHoro aeaa, 22) Hssecrua AH Jlateuiickoih CCP, 23) Becruuk AH Jlurosckoit CCP,
24) Hoxnanbr AH Tamxukckoit CCP, 25) HUspectus AH Typkmenckoi CCP, 26) Joxkaamst
AH Ys6ekckofi CCP, 27) HaBectus AH VsGekckoir CCP, 28) Bicunk AH ¥YkpaiHncekol
PCP, 29) Tleonoriunuit xypHan (AH YPCP, Hucrdryr reovi. sayx), 30) Homosini AH
VYkpainncekoi PCP, 31) Hasectus, HHCTHTYT ruaposorsu K ruaporexuukn AH ¥Yxpaus-
ckofi CCP. .

B HacrosilleM HOMepe JXypHaJjla NpHBeJeH NepedeHb reONIOTHYECKHX cratell, omyGJHKo-
BanHbx B Joknmapax AH CCCP B 1950 u 1951 rr. Ieonoruyeckne craTbH BceX NPOYHX
nepevYHC/IeHHbIX Bhlille NMepHOAHYECKHX H3fAaHH# 3a 1951 r. GyayT yKasaHe B cjeaymolieM
HoMepe.

Hudopmauusa o reonoruyeckol JuTepaType BO BCEeX HOMepax XypHaja Oyner AaBath-
¢l ¢ pasGHBKOA MO KPYNMHHIM pa3sgenam:

1. Teonorus

2. IManeoHTonorus

3. Ierporpadpusn

4. Munepanorusa. Kpucraanorpadpus
5. Feoxumus

6. INoae3nnle Hckonaembie

! lo peopranusanuy 3THX QEAHANOB B AKaJeMHH HAyK COIO3HHX PecmyGIHK B Cepe-
Iuue 1951 r.
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T. 70, Ne 4.

MuwyHnu J\? a 3. A. O HanpaB/ieHHH NBAKEHUS OCAJKOB B JPEBHHUX MOABOAHBIX OMOJ3HSAX,
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A3B3BECTHA AKALEMHH HAVYK CCCP

CEPHA TEOJOTUYECKAS
1952, N 4

O KOHKYPCAX HA COHCKAHHE 30JIOTOR MEJIAJIH H MPEMHA
AKAILEMHH HAYK CCCP B 1952 r.

Ornenenue reosoro-reorpaduveckux Hayk Akaaemun Hayk CCCP coo6imaer, uro B
1952 r. 6yayr npoBefieHH KOHKYPCH Ha COHCKaHHe 30JIOTOR MENAJH H CAeAYIOLLHX NpeMHit
Axkagemun Hayk CCCP:

I. 3onotas mMeaanr uMenn A, [I. KapunHHCKOT O, NpHCyXKAaeMas 3a BblAaOIHecs
HayyHble paGOTH B OGJMAaCTH TIeOJIOTHH, MAaJIeOHTOJOTHH, NETporpa¢Hu H MONE3HBIX HCKO-
TaeMbIX.

3onoras memaap umenu A, I1. KapuHHckoro npucymnaerca [Tpesauguymom Aka-
aemMun Hayk CCCP no KOHKypCY COBeTCKHM H 3apyGeXHHM yyeHHM 3a COBOKYMHOCTs
HayYHEIX TPYAOB H MOXeT ObiTb NPHCYXAEHA JHIb OTAEJbHOMY JHIY MNepPCOHAJBHO.

CpoK BbABHJKEHHA KaHAMJATyp Ha COHMCKaHHe MefajH — no 1 okrabps 1952 r.

2. Tipemirss umenn B. U, Bepuangokoro 8 pasMepe 10000 py6. sa Bogawoinecs
pa6oTh B 0GJaCTH TeOXHMHH H OGHOT€OXHMHH, MHHEDAJIOrHH H KpHCTamIorpadm.

Cpok mpeacraBiaeHHMss pa6oT Ha COHCKaHHe npeMHH no | suBapa 1953 r.

3. Ilpemus umenn A. 1. Kapnuuckoro B pasmepe 25000 py6. sa Bbigaromyecs
Hay4YHble PaGOTH MO TreoJIOTHH, MNAaJIEOHTOJNOTHH, MeTporpadpHH H IONe3HHIM HCKOMAeMbIM.

Cpok mnpeacraBjieHHst paGoT Ha cOHCKaHHe mpeMHH no 1 okrabps 1952 r.

4. MNpemuss umenn A. E. Pepcmana B pasmepe 10000 py6. sa syuumwe paGorsl B
006JaCTH MHHEPAJOTHH M TeOXHMHH pPEIKHX 3JEMEHTOB.

Cpok mpexacTaBicHHA paGoT Ha COHCKaHHe mpeMHH a0 1 centabpa 1952 r.

PaGotTnl Ha coHCKaHHe MepevHCIeHHbIx npeMHii HanpasiaTh B OraeAeHHe Teosoro-
reorpapuueckux Hayk Axkamemun Hayx CCCP (Mocksa, CrapoMoHeTHHiH nep., 4. 35).

IMpemun NPHCYMIAAIOTCA NO KOHKYPCY COBETCKHM TIPaiKJaHaM, UX aBTOPCKHM KOJIEK-
THBAM M COBETCKHM HAYYHHIM YYpeXAeHHIM.

Pa6oTH Ha COHCKaHHe NPEMH# MOTYT NPEeACTAaBAATbCA HAYYHLIMH OGHIECTBAMH, HAYyYHO-
HCCJIEIOBATENILCKHMH HHCTHTYTAMH, BHICIUMMH YueGHBLIMH 3aBefleHHSIMH, BEAOMCTBAMH, 06-
IIECTBEHHHIMH OPraHH3alMSAMH H OTHENbEBIMH JIHIAMH.

Pa6oThl Ha COHCKaHHe NPEMHA IPeACTaBAAIOTCS Ha PYCCKOM s3blKe B TPex 3K3eMIid-
pax, HaneyaTaHHbHX Ha NHINYIIER MalUHHKE HJH THNOTPa)CKHM CNocOGOM, C HAAMHCBIO
«Ha ccouckanue npemuu umenu . >

Ilpn paGorax AOMKHBI GHTH MPHJAOKEHH aBropedepaThl H KpaTKHe OHOrpadUYecKHe
JaHHble 06 aBTOpe ¢ MepeyHeM ero OCHOBHHIX HayuHbIX PaGoT # H3o6peTeRrHH.

Otdeserue 2e0n020-2e02padutecKus
unayx Axademuu Hayx CCCP






