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“Marepuanbl a5 nMO3HAHHWS FEHE3HCAa MECTOPOKAE-
HHUS M3yMpyAoB MoHeTHOlN JayM Ha YpaJe

Hoy. H. M. Ycnenckuii

Contributions to the knowledge of the emerald deposits of the
~Sverdlovsky mining district in the Urals

Doz. N. M. Uspensky

H3ympyaubie KOMH pacfo/OXeHbl Ha BOCTOYHOM CKJOHe Ypana cpeaw
6040THCTOR secHOl MecTHOCTH B 70 Km K ceBepo-BOCTOKY oT CBepAsnoBcka,
- B OuiBiie#t MonertHo# secHo#fi jaue. ,

Oporpacdunueckn 3710 c1a60 XOAMHCTasi paBHHHA. XOJMbI C BECbMA
NOJIOrHMH CKJOHAMH YepeAyIOTCH C LIHPOKHMH JOJHHAMH. AGCOMIOTHHE BHICOTH
BapbUpyIOT B npeaeaax 187-—244 M, OTHOCHTE/BbHbE He mnpesBHmanT 10 4.

dta naowazb opomaerca pekolt Boabuo# Pedt ¢ MeskuMH mpuTOKaMHU:
pu. Crapkoi#i ¢ Manunoseim Katouom, Tokoso#t u Yepemmmankoit. Peka BoJab-
woit Pedt npunaasexur x cuHcreme pekH OOH, COeAMHAACH C Helo yepes
peku Ilbimmy, Typy u ToGoa. Bce pyubH H pedykH B Ipefe/ax ONHCHIBAEMOA
iomanu GepyT Hauajao B 60JIOTaxX, HMEIOT HHUTOXHHHA NeOUT H JeTOM mepe-
CHIXAIOT. :

Feoaoro-nerporpadpuyecksi ouepx

B o6pasoparunu paitona MsympyAHHIX Kone# y4acTByIOT MeTaMopdHyeckue
1 H8BEPKEHHBE NOPOJAH C OOHJBHEIMH H Pa3HOOOGDA3HBIMH XHJIBHHIMH J€pH-
paramy. OCaZlouHBIX NOPOX He YCTAHOBJIEHO, €CJH He CUHTAaTh COBPEMEHHHX
NEeCYaHO-TAMHACTHX OTJOXEHHH, '

Caarapomue padioH MOPOAH MOXHO Da3bHTh Ha CJAeAYWOILIHE TPYINH:
CeBepOo-BOCTOYHHA NOpPGHPOBHAHKA T'DAHHUT, 3aNAAHBIA TPaHHT, BOCTOYHAsN
MHTPY3Hsi, BKJIOUas 10r0-BOCTOYHOE ra66po, mosoca amdpuGOIHTOB U CeBepo-
BOCTOYHBIT KOMIJIEKC METaMOp(HYECKHX NOPOA.

[TopbupoBHAHHNA rPpaHHT OrPAHHYMBAET TOJIULY KPHUCTAMIHUECKHX
© CIAHIEB C CeBepO-BOCTOKA, 3aHHMas CeBEPO-BOCTOYHHH yroa mJaoLiajH,

n306paxxeHHOH Ha kapre. L

[Mopduposuauelt rpaHuT CceBepo-BOCTOYHHE (puc. 1) npencrasaser
NeHKOKPATOBYI0, HO He Genxyio, CPeRHE3epHHCTYIO NOPOAY, NPH BHBETPH-
_BaHHHM. oO0pa3ylomylo KpacHOBaTo-0ypyio JApecsy. Xopouwo BHIAEAFIOTCH
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(eHOKPUCTANIE PO30BATOrO HJM XKEJATOBATOro moJemnara. [10J4 MHKPOCKO-
oM COCTaB H CTPYKTypa nopois o6uiunel. Kpapu, K-Na-nosaemmnarsl, mnpen-
. CTaBJEHHHE MEKPOKJAHHOM — TO
C pemeryaToll CTPYKTYypO#H, TO
6e3 nee, Muxpok/aua GoJblIeH
4acThIO MPeACTAaB/AeH BKpanJeH-
" HEKaMd, HO IPUCYTCTBYeT U B
ocHOBHO# Macce. B Hem o6bIuHbI
HOAKHJANTH KBApLA H MHKpoOep-
THTOBHE CPacTaHHs, IPAHOGH-
POBBI ke CPOCTOK OB BCTpe-
yeH BCcero oxuH. [Jlanee ciae-
AYIOT IJIArHOK/a3bl, uYaile B
Bujie Ttabanuex. Doapmel 4a-
CTHIO 3TO MOJUCHHTETHUYECKHE
nBoiHuKU 1o Kapacbaackomy
3aKOHY, H3peJKa NpOoCTHE IO
Mane6axcxkomMy, HHOIAG BCTpe-
YaiOTCH 3€pHA, CABOHHHUKOBAH-
Hbl€ N0 CJI0XKHOMY 3akony. Hs-
MepeHHs KOHCTAHT [OKa3alu
niardokaassl Ne 8, 9, 10, 14,
15 u 16.
3eneHOBaTO-0yPHIl OUOTHT
Puc. 1. MopduposHarKil rpaHHT CEBEpPO-B H GecuBETHBIA MYCKOBHT pas-
. Hblg. Cr;IJIanbIE cnesz? Karalfgag: ocros BATHl HHHTOXHO. NéyCKOBHT
Veen. 8 30 pas; uuxoan . BCTpeyaeTcss 4uame OHOTHTA.
AxueccopHble MHHEPAJHl — amna-
THT H MarHeTHT. M3 BTOpHYHBIX Hab/a104anuCh: OGUILHBIE IPOLYKTH Pas3aoxke-
HMsl I0JICIINATOB, OCOOGHHO NJArHOKJAa3oB, W JauMOHHT. CTPyKTypa HOPOAbI
nopduposasi, OCHOBHOH mac-
chl — rpasdTHad. OGHJIBHH U
SICHBl  CJefbl JHHAMOMETa-
Mopdusma: o6JjayHOe mora-
CaHHE KBapua M MHKPOKJHHA,
M3rHOBl,  H3JOMBI, MHKPO-
CABHI'H HA 3€pHAX IJIAruo-
KJa3a, HepeKO cuJjbHas pas-
JLPOGJIEHHOCTh MOJEMINATOB.
ITH sBJEHHuA, BMECTE C OGH-
JUeM BTODHYHEIX MHHEPAJIOB,
CO31aoT mnajseoTHnHHHA habi-
tus nmopojkl.
ITocTmarmaTuueckue ss-
JIGHHT B 9TOM MacCHBe 3a-
KJI04aloTCA B 06pa3soBaHHH
3lech 30H, CpPaBHHTEJABHO
CHJBHEE pasApoOJAeHHBIX H
CLUEMEHTHPOBAHHBIX TNpPUBHE-
CEeHHBIM KBapueMm (IIOX MH-
KPOCKONIOM BOJSHO-NPO3pa-
YEH C POBHHIM IIOTACAHHEM,
MaKpOCKONHYECKH HHOrAa B
MEJKHX APY304YKax TOPHOrO

pycrans) C npimecsio sm. P2 [pamr snseat. Paouspuosepaucrn
] . ly HAH, .

nota. O6nane KPEMHEKHCIIBIX BHu3y BHIHH OKpYriHe 3epHa IpaHaTa. -

pacTBOPOB NIPOSABUIOCH 3€Ch . ¥YBen. B 20 pa3s; HHKOIH -}-,
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B 06PA30BAHUU 30/0TOHOCHHX GEPE3UTOBBIX H KBAPUEBHIX XKHJ, PACIHONOKEH-
HBIX 110 COCEJACTBY, BOCTOUHee Halled MJIOLIaRH.

Fpauunt. OrpanuynBas MetaMOp@HUUECKHH KOMIJAEKC C 3anaia, TPaHHT-
HHH MacCHB YXOJMT AaJeKO Ha 3amaj, H HAmHMH paboTaMu yCTaHOBJEHA
TOJBKO €ro BOCTOYHAs paHHLa, sBJSBIIAACS €CTECTBEHHON 3amajHOH TpaHu-
nei namux paGor.

[panur (puc. 2) 3anagHbiff npeicTaBiAseT CPEAHE3EPHHUCTYIO, CBETJYIO,
qacTo Gesyio NOPOLY, H3peAxa HOopOUPOBOH CTPYKTYpH. B HeM 0OH/IbHH
IIJINPOBbIE YYacTKH MerMaTHTOBOH CTPYKTYype. Jlerko HaGa0AaTh, Kax
B OOBIYHOH CpeAHEe3EePHUCTOH NOPOJAE COBEPIIEHHO NMOCTENEHHO HAYHHAOT yBe-
JIHUEBATHCA Pa3Mephl HeJEJNMMbIX, AOXOAf 10 1,5—2 cM. YKe HPOCTHM IJa-
30M o6HapyxKuBaeTCst rpaduueckas CTPYKTypa TaKHX y4aCTKOB; HHOTAA OHa
"OTCYTCTBYET, ¥ NOPOJA MMeeT NerMaTOMAHHE xapaxTep., JTHM PA3HOCTAM
CBOACTBEH 4YUCTO O€ablfl UBET.

Huorga To4bKO B HEHTpe wmaupa Habuiozaercd rpaduyeckas CTPYKTypa.
[Moj MHKPOCKONOM COCTaB IOPOJAB INOYTH aHAJOrH4eH NOPPHPOBUIAHOMY
rpanuty: kBapu, K-Na-nosemnar — B OGHABHO pacnpoCTPaHEHHbIX MHKpOMer-
MATHTOBBIX cpocTkax. Ilocaeannit npeicTaBJeH MUKDOKIHHOM H ODTOX/13a30M.
Yame ApPYruX BCTPedaeTcsd PasHOBUAHOCTb, OINTHYECKH MPOMEXYTOYHAA
Mex Ay HAMH. B 3THX 3epHaX OJHA CAAHHOCTb OTBEUYaeT OPTOKJIA3y, Apyras —
mukpoxausy. Mccaenosaauce cnafinoctd (001) u (130). Toabko atH ssneMeHTH
6LIBAIOT HE30PHEHTHPOBAHH, IiaBHas ke cnafiHocThb (010), korga ona HaGulo-
Janach, BCerja OTBEYaeT MOHOTHPHOH pPAasHOBHAHOCTH. B rtakux 3epHax
qacTo HaGJIONAIOTCS YYaCTKH C MHKDOKJAHHOBOH pemleTKko#, Toraa Kak rJaas-
Hasi Macca 3epHa JuIIeHa ee, .

[Topuaumomy, nepBrudabiM K-Na-mosemnaToM caeiyeT CYHATATh B rpaHHATe
OPTOKJA3, KOTOPHIH MOJA BJHAHHEM JHHAMHYECKHX INPOLECCOB MEPEXOAHT
B MHKDOKJHH. DTOT NepeXxo] NPOUCXOIUT NOCTENEHHO, H AMHAMHKA 34eCh GHJa-
HEJI0CTATOYHO 3HEpPruyHa, 4ToOb AOBECTH- €r0 A0 KOHIA.

IMnaruokaasw npexcrasaersl Ne 7, 18, 22, 24 u 25, 3TO 10BOJBHO XO-
powre TabauuKkH; OOBIYHO MOJHCHHTETHYECKHE, H3PeJKa NPOCThe, JBOHHHKH
no KapacGanckoMy 3akoHy; ABOAHHK N0 AJbOHTOBOMY 3aKOHY BCTpPEYEH-
JHUIb OAHAXKAHI.

Caoasl pasBuUTH O4eHb cJAa6o. MyckoBuT mnpeobaazaer Hal KpacHO-Gy-
peiM 6HotHTOM. M3 aKnmecCopHBX MHHEPAaJOB BCTPEYEHBH MATHETHT, allaTHT H
rpanar. [locsennufi ocoGeHHO wuHTepeceH. OH Hed3MeHHO Hab/ioxaeTcCd
8 IIOPOJE, YacTO NPOCTHIM r/1a30oM. [1I04 MHKDOCKOIIOM LBET €ro DO3OBHil,
3€pHHIIKH M30METPHUYHBI, ONJABAEHH. JTOT MHHEpaJa INPEJCTAaBIIET Xapak-
TEPHYI0 OCOGeHHOCTh MOPOAH. BropuuHble MHHEpaaH NPEACTABACHH NPOAYK-
TaMH pasJIOXKeHHs MOJEeHINaToB H He 0co0eHHO oO6uabHbl. CTPYKTypa THOH-
JHOMOp(pHO3EpHHCTAA, 4ACTO TpaHOoupOBas H u3peAka nopduposas. B obuem
habitus rpasuTa Ka@HOTHIIHBIA. :

Jlupua KoHTakTa rpaHurTa ¢ aMPuOOJIHTOM BOJHHCTasg C MHOTOUHCJ/EH-
HBIMH 3aJMBOOOPA3HBIMU YTr/yOJeHUs MK, B CEBEDHOH 4aCTH NPOCTHPAETCA NO
asumyty C3 320°. Ha rore sta JuHHs 3aruGaercs Ha 3amaj 4 gajee Ha ce-
8epo-3anaj, o6pasys Ayry, o6palleHHYI0 BBIIYKJAOCTbIO HA IOFO-BOCTOK H IOT.

KpaeBas. 30Ha rpaHHTHOrO MaccHBa GoraTta KCeHOJHTaMH aMpuBOaHTA,
qaule MeJKHMH, HO HePeJIKO JOCTHIAIOIHMMH 3HAYHTEAbHHX pa3MepoB. O6GHYHO
3TO Teaa, BHTAHYTHE GOJAbHION OCBIO BAOJb KOHTAKTA. ,

B nuxecsnenyome#t rtabJMie CONOCTaBJEHb XBE ONHCAHHBLIE ~ TOPOIH.

M3 atoro conocraBienns siCHO BHAHO, 4YTO, HApPsIAY C GOAbIIEM OGIHM
CXOACTBOM, 3TH ABE MOPOAL CHJIBHO DasJM4aloTCd B AeTatsax. TakuM o6pa-
30M, O0bEHHATD MX B €AMHBIH MaCCHB, KaK KaxeTCsl, HeJb3s HH 1O COCTABY,
HH N0 yCJAOBHSM, HM NO BpeMeHd oO6pasopanusa. HaoGopor, caeayer npu-
3HaTh, YTO 3TH JBE NOPOAB PA3JHYHBl BO BCEX 3THX OTHOILEHHAX.

o manuem B. C. Jfomapesa, Touma MeTaMOPOHUYECKHX NOPOA BBIKJH-
HUBAeTCA H NOPGHPOBHAHBIA TPAHHT CJAHBAETCA C 3aNAJHHIM TPAHHTOM B 2 KM
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CBOAHAA TABJ/IMIIA

I'pannt

cBoficTB rpaHuTa H NopdUpPOBHAHOro rpaHiTa

'paunt nopduposuanbi

CsBoicTBA

Uset

Pasmepn 3epHa
Q6wui o6auK

MuHepaabpHB #
cocTas

Kgapu

I'panodup
Oprokaas
Oproknaso-nono6-
" Has pasHOBH]-
HOCTh
Mukpoxang
HsBecTkoBO-HaTpO-
" Bble moJeBble
HIMaTht

B o6memM co-
€CTaB NAATHO-
KAa30B

Cawpnn -
Anatur
Maruerur
I'panar

Crpykrypa

T'panvTHas
Moppuposas
SisneHus Karta-
Kaa3a
Q6unit o6auk

TTocTMarmaTuve-
CKHe sBACHUS

Makpockonuueck

Ipeo6aanaor Geasie 1BerTa,
#eqaTeiit caabo pacnpocTpaHeH
Cpennue

IpaxceHHOH CKJOHHOCTBIO K noOpdupo-
} BHIAHOCTH

MMox mMmuxkpockono
B o6mem CXxoaHbii

YacTh B BHAE MHKPOHNETMaTHTOBBIX

BecbMa "acT
Berpeuaercs

Pacnpoctpanena mpeuMyiiecTBEHHO

He npeobaanaer

[Moutn oxuHAKOBO
B nop9HHEHHOM H HENOCTOAHHOM KQJH-
4ecTBe, HHOFAa OTCYTCcTBYIOT. CoCTaB
pasHooGpasnniil. [T1arnokaassl BapbH-
pyot: Ne 7, 18, 22, 24, 25

Hecxoabko ocHoBHee

CpaBHHTEAbHO . YaCTHI

. To x
IpucyTcTByeT mocTossHHo

CuabHO pacmpocTpaHeHa
Crabo pacnpocTpaHeHa
Pa3BHTH HHXe CpefHero

TMopona ceexas (xaHnoTHNBLIK)

Ouens HHTEHCHBHO PasBUTHH
nerMaTHTOBHI npouecc

CBETJI0~

PasnosepuucThil ¢ BecbMa caabo Bhi-

beabie nBeta OTCYTCTBYIOT, OGHTHO
XEATOBaThIil MAM KPACHOBATHIH
Brille cpezHuX M KpYNHBIE
Houtn scerna nophbupoOBHAHBIH

M:

y o6eHx nopoxn

OnunakoB B ofenx nopoxax. [IpHCYTCTBYeT Kak OOGbIUHA% COCTABHas

H MHKPOTpaHyJAHTOBBIX BPOCTIKOB

B HOJEBbIX IIfIaTax

BecsMa peaox
He BcTpewaercs

He BcTpeuaercs

fipeoSaanaer

y obenx nopon

B rnoaYHHéHHOM. M HENOCTOSRHHOM

KOJHUeCTBe, HHOrZA OTCYTCTBYIOT.

CoctaB pasnooGpastbiii [liarno-

KAa3sl BapbHPYT: llgﬁ.' 8, 9, 10, 14,
, .

Heckoapko kuciee

Penxu

OnuHakoBO B 00eHX nopoaax

e .
OTCyTCTBYET CoBEpHIEHRO

Becpma caabo pacnpoctrpaHena
Berpevaerca kak npaBHIAO
Pa3Butsl cHABHO

JOBOABHO CHABHO 3aTPOHYTa ' Me-
TaMopdu3MOM (CKOpee NaJeoTHI-

HBIH) .
DHAOrHIAaTOTEHHBH Ipouecc, BHI-
paxawomuiica KBapHeBO-3IHI0TO-
BHIMH XHJIKAMH ¥ 30HAMH B CaMo#
nopone n o6pa3oBaHHeM - KHA Ge-
PE3UTA, ¢ KOTOPHIM CBA3AHO MECTO-

POXAEHHE 30/0TA

- ceBepHee MasnbieBckoro npudcka. OAHAKO B3aHMOOTHOLIEHHH 3THX MOPOXR

YCTaHOBHTL He yJaJjoCh BCJEACTBHE 3a00JOYEHHOCTH MECTHOCTH.
BocTouHas HHTPY3Hus OrpaHHYHBAeT MeTaMOPpHUYECKHH KOMIJIEKC
€ BOCTOK4, OTYEro u NoJayuuia cBoe HazpanHe. OHa OKOHTYypHBaeTCs B BHIE
Beboapumoro mMaccuBa 10—11 xu# B MepHAHOHAJALHOM H. 1,5—2 x4 B LIHPOTHOM
Hanpas/JeHHaX. BHIX0J 9TOro MaccuBa HA MOBEPXHOCTh HMeeT GOpPMY KAHHA, pac-
HIMPSIOLIErOCs Ha I0r0-BOCTOK. 34eChb CBOEH WHPOKOH YaCThi0 KJAUH IPHMBIKAET
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K BaxenoBckoll y/AbTPAaOCHOBHOH HHTPY3HH ac6€CTOBOrOo MEeCTODOXKIEHHS; Ha
ceBepe OH CyXaeTCfl ¥ 3aKaHYMBAaeTCs B npeiesaXx ManbmeBCKOTO NPHHCKA
cepuell anodus, BHEAPAIOMHUXCA B TOJUY Ta/JIbKOBHX CJaHIeB. JTa TONOrpa-
¢uyecKas CONPsXEHHOCTH BOCTOYHON HHTPY3HH C DaxmeHOBCKHM < OCHOBHBIM
KOMIUIEKCOM JaJsa nmoBoA akagemuky A. E. depcmany BHICKa3aTbh MbIC/Ib O
reHeTHYeCKoM eauHcTBe MX. Hamm uccnenoBaHus MOMOJHSIOT 3TH TONOIpa-
¢uueckre 06CTOATENBCTBA CJAEAYIOUIMMH JaHHHIMH Tnerporpaduyeckoro xa-
paktepa. CucreMaTH4yeckoll u AetdabHOH wypPOBKOA YCTAHOBJAEHA MOCTE-
NeHHAasi CMeHa NOpOJ NpPH JABHXKEHHH ¢ lora oT AcGecra Ha ceBep K Maun-
HIEBCKOMY NPHHUCKY.

Haunnas ¢ ra66po, sBAAIOLIEroCs KPaHHMM Y/JeHOM ac6ecToBOH HHTPY-
3uu, uccienosanHoft Il M. TarapunoBeiM,! 1ajee B mpefenax BOCTOYHOH
MHTPY3HH HaOMI0AAI0TCA: ra60po-AHOPUT, AMOPHT, KBaplUeBLA AHODHUT, I'paHO-
OHOPHT, TPAaHUT K nopdupoBuAHLI rpanut. Jlajsee ¢ 3ToH HHTpy3ueHd CBf-
3aHBI MOUIHLIE XMLl an/JHTa H CepHs XKHJI — anodH3, CAOKEHHHX AHOPUATO-
BHIMH NOPQHPHTAMM, B HACTOSILEEe BpeMs BeCbMa CHIbBHO MeTaMOp(u3OoBaH-
HbIMH. . ;

Takum 06pa3soM, BOCTOYHYIO HHTPY3HIO MOXHO pacCMaTPHBATh, Kak
ecTecTBeHHHH JAudepeHnmwaT MarMaTHYeCKOro ou4ara, LEHTPOM KOTOPOFoO
asasiercss baxenoBsckoe mectopoxaenne acbecra. CiaeayeT OTMETHTb, YTO
NPOCTPAHCTBEHHO-KAYECTBEHHOIO mnepexoja  ra66po-guopurta ¥ rabépo HaM
Hab/M0aThb HE YAAJAO0Ch, TAaK KAK CMEXHBle 30HbH 3THX NMOPOJ 3aHATH HEXO-
cTynHO# Aas mypdoBku xoauHOo# peku DBoasmoll Pedr, a ectecTBeHHBI®
obHaxeHHuss 3Aecb BoobOme orcyTcTByloT. OAHAKO HCCaeLOBaHHE CMEXHBIX
gyactell 06eHX MOpPoJ OGHapyxHBaeT uXx OGoJbuiyio mnerporpaduyeckyio GaH-
30CTh. ' »

C apyroft CTOpPOHBI, TPYOHO JONYCTHTb, YTOGH BOCTOYHHIH MacCCHB,
B CYILHOCTH, Te0J/IOTHYeCKOe TeJO BeCbMa CKPOMHBIX PasMepOoB, HaxoAdlleecsH
K TOMY € B COCEACTBE MOINHBIX HHTPY3HH, NPEACTaBJASA CaMOCTOATE/b-
"HYI0, HE CBSI3aHHYIO C NOCJEJAHHM HHTPY3HIO, ,

Becsi koH@urypamus BOCTOYHOH HHTDY3HH YyKasbiBaeT Ha JBMIKEeHHE Mar-
MHl C I0ro-BocToka OT Acbecra Ha ceBepo-3anaji. Bcero BeposTHee, 4TO OHA
H CBf3aHa ¢ KoMmiekcoM AcGecTa OOGUIIHOCTBHIO MarMaTHYeCKoro owuara, HO
pasjiesieHa XPOHOJOTMYECKH, sABJAAACh Oosee mo3jfHefi (auueHd HHTPYSHBHOIQ —~
npouecca. '

a66po 3anumaer Ha Hame# kapTe HeGOJbLIYIO MJIOIIAAL B IOr0O-BOC-
TOYHOM yray. MakpOCKOmHYEeCKH 3TO Me30KpaToBas CpeXHE3epHHCTad Mac-
cuBHas noepoja. [Tox MHkpockonoM B cocTaBe ee oOGHAapyXKHBaeTCsd AUAJLIAT,
BECbMa CHJIbHO COCCIOPHTH3HPOBAHHBI NJIArHOKJA3 M aKIECCOPHbIH MarHeTHT.
Tlupokcen o6ruHO 3amemieH ypajautoM. CTpykKTypa oQHTOBas HJH valle
ra66posas. Takum 06pa3om, nmopoAa MNpPeACTABASET YpPaJHTO-COCCIOPHTOBOE
ra66po OGHIYHOr® YpaibCKOro Tuma. JIBATascCh Ha CEeBEP, Mbl BCTpedaeM
CAEAYIONA B IOPAAKE BO3DACTAHHSA KUCAOTHOCTH 4JIE€H BOCTOYHOH HHTPY3HH—
ra66po-auopuT. JTa NOPOAA MEJAHOKPATOBAs, CJAOKEHAa POrOBOH 0OMAaH-
KO u miaruokJazom Ne 40—46. Jiamb oueHb peAKO ymaeTCs YCTAHOBHTh
OCTaTKH nupokcena. CTpykrypa HOpoasl 6osbiell yacThio OHTOBAA, H3PEAKA
ra66posas (puc. 3). . :

ITo mepe mpoxBMkeHHd K ceBepy raGGpo-AHOPUT AOBOJBHO GHICTPO CMe-
HieTCa Gonee KHCAOH (anmefi THNa HOpMaJbHHIX AHOpHUTOB. [lo cpaBHe-
-HUI0 C ApexplAylied nopoaed cogepxande ambpubGosa 3aech WHOrAAa Jaxe
NOBHIIAETCSl, HO OCHOBHOCTh INJAruok/aasoB najgaet no Ne 33. Mapenka Bctpe-
4alTCsad 3epHa OGuorHTa ‘M KBapua. CTpykTypa THOHAHOMOD(DHO3EPHHCTASN.

HuopuToM ClI0XKEHA TONLKO CPefHAd OCEBasd 4YacTh MAacCuBa. Mecramu
OHa CYXKHBaeTCs, MECTaMH pacCIUHPAETCHA, 3aHHMAasg B CpeJHEM OKOJO HO0JO-

1fl. M. Tatapunos, Marepnaab K HO3HaHHOD MeCTOPOXIEHHH XpH3OTHA-acGecta, Tp.
I'eon; Kom. Hos. cepus, Boin. 185, 1928. Lo
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BHHLI IIMPHHB MAccHBa (MO WIHPOTE); MO OCH MACCHBA JHOPHT B BHJE OCT-
POBKOB OOHAapyXeH Ha BCEM €ro INPOTSKEHHH JO CeBEepHOH OKOHEUHOCTH
B Opepesax MauablleBCKOTO NPHHCKA.

ITo mampaB/eHHIO K BOCTOKY H 3amajly OT OCEBOH YacTH MACCHBA MOPO-
Ja cMeHsAeTCs eule 6oqee KHCA0H PasHOBHJIHOCTBIO THNA KBaPLeBOT O J HO-
prTa. B xayecTBe TEMHOLBETHOrO KOMIOHEHTA B HHX NPUCYTCTBYIOT TO PO-
roBasg o6MaHka, TO GHOTHT, TO 06Ga 3TH MuHepasa BMecTe. COCTAB MJArHO-
kaa30B kosebsnetcsa B npegenax Ne 30-—40 u Bcerga B HEOOJBIIOM KOJH-
YyecTBE NMPUCYTCTBYET KBapll.
Crpykrypa runuauomopdHo-
3epHHCTAas.

Hanbme ¥ nepudepnu
MaccHBa PacnoJaralTCs eie
6oJiee KHC/ble pPa3HOCTH THII&
rpaHojHopuTa. JTd NOPO-
Ja pacnoJiaraeTcsi B CaMblX
KPaeBBIX YaCTAX MacCHBA ¥
HabJl0/aeTcd He IO BCeH ero
IJHHE, a B BHJE NpPEPHBaio-
mefcad MecTaMH OTODPOYKH.
Haun6ouapmero pasButus rpa-
HOJIHOPHUT JOCTUrAET B pau-
one, npunexaumem K IHepso-
MaficCKOMY NpHHCEY. I'/1aBHEIM
_KOMIIOHEHTOM 3THX pasHo-
cTell ABAAIOTCH NMJATHOKAA3HL
Ne 20—30, B HeOOJBHINX KO-
JHYECTBAX  HOPHCYTCTBYIOT
K-Na-nosemnaTs—OpTOKA43
HAH MHKDOKJMH H TEMHO-
UBETHHE — GHOTHT HJIAH pO-

Puc. 3. Boctounas untpysns. I'a66po-nnoput, amdu- rosas ob6manka. IlocTtosnHo
6on u naaruoknaz. CTpykTypa odutoBas. H B JOBOJIbHO 3HAYMTEJbHOM
Yeen. 8 10 pas, uuxonu -, KOJHYeCTBE  INPHUCYTCTBYET

kBapu. CTpyKTypa aTo# mo-
poan GniBaer pasanuna. Habawopanack ranuanoMopdHO3epHHCTAss, HO B 60Jb-
IHBCTBe nopona o6Jaanaer nop@upoBHAHOH CTPYKTYpPOH, IpHYeM B KayecTse
BKDanJeHHHUKOB BBLAEASIOTCA IJArHOKJA3HL.

Hakonen, #Ha nepudepun BOCTOYHOrO MacCHBA B BHJE  IIPEPHIBUCTOH
KadMbl, @ TaKxe B BHAe HeGOJbIIAX YYaCTKOB, CBSI3aHHHIX C IPaHQAHOPH-
TOM, KOHCTATHPOBAHH HODMAaJbHHE FPAHH T H.

TemrouBeTHHE KOMNOHEHTH, IJIaBHBIM 00pa3oM OHOTHT, TPHCYTCTBYIOT
B HHX B HC3HAYNTE/JIbHOM KOJHYECTBE, IVIABHBIMH € KOMIIOHEHTaMH MOpOIb:
ABJAIOTCH KBApI, OPTOKJAa3 HAH MHUKDOKJHH, NPHCYTETBYMOIIHE TO, BMECTE,
TO NMOPO3Hb, H KHCJAbIE NIJarHokaassl Ne 4, 8, 9, 16, 17.

INIpeobaanaer vame K-Na-nosemmar, wuHOrAa, OJHAKO, YyCTymas nJa-
ruokjasy. CTpyKTypa IPaHHTOB OOBLIYHO THIHAHOMOD(HO3EPHHCTAs, HO He-
peaku pasHocTH H nopéduposuassie ¢ (eHokpuctasnami K-Na-nosemmna-
TOB.

Bce nepeupnc/eHHbIE NOPOJH, CJAAralolue BOCTOYHHIH MACCHB, HACKOABKO
TIO3BOJIIET 3aKJIOUHTH NMPOM3BEACHHAA 37eCh Wyp(oBKa, B YCAOBHAX NOUTH
NOJHOTO0 OTCYTCTBHA OOHaXeHHOCTH, MNPEACTABJSIOTCA CBA3AHHBIMH MeEXIY
co60il MOCTEeNneHHHIMH IPOCTPAHCTBEHHO-KAYeCTBEHHRIMH NepexoaaMu. Hapany
¢ NOPOJAaMH THINHMYHBLIMH, HMEeTCH AOCTATOYUHO MNpPEACTABHTENEH HPOMEeNXYy-
TOYHOrO CMEIIaHHOTO XapaKTepa, KOTOPHM B TOH HJH HHOH CTENEHH MpPH-
Cyuu CBOMCTBa O6EHX THNHYHHX MOPOJ, CRA3YIOUMIHM 3BEHOM MEXAY KOTQ-
PHIMH ABJAsETCH AaHHHHA o6pasel.

166



3T0 06CTOSTEALCTBO HO3BOJSET CAeJAaTh 3aKJIOUeHHEe, YTO BEChb PasHO-
0o6pa3Hblii KOMIJEKC MOpOJ BOCTOYHOTO MAacCHBA BO3HHK B pesyJbTare
nudepeHIranl eJUHOr0 MarmMaTH4YecKkoro GaccefiHa 4 4YTO mpolecc Auce-
PEHIMALMH STOH MHTPY3UH NMPOHCXOAHA B BecbMa OJAroNpUsTHHIX YC/IOBHSX.

B kauecTBe kMAbHOH (auuu 3TOH MHTPY3HH PA3BUTH OOHJbHBIE AHO-
PHTOBHE TOPQHUPHTH, OCOGEHHO OTUYETAMBO INpOsABAfdlomHecs Ha Masbimes-

"CKOM TIDHHCKE H MOIIHLIE XHJB anJuTa, pacloJoXeHHHe B Npejpesaax ce-
BE€PO-BOCTOYHOH CBHTH METa-
MOpPHUECKHX MOPOA.

Takum o6pasom, ycraHa-
BJMBAE€TCA OIWHOOYHOCTH CyLle-
CTBOBaBWIEH 10 CHX NOp Tpak-
TOBKH BOCTOYHOIO MacCHBA KakK
" 0JHODPOJHOIO B meTporpaduye
CKOM CMBHICJ/Ie, CJAOXEHHOTO MM«
OpPHTOM. IJTO O6GCTOATENBCTBO
HMeeT CYIeCTBEHHOe 3HaYeHHe
1A MOHMMAHHMS TeHH3Hca Me-
CTOPOXKAEHHSI M3YMpPYILOB.

YabprTpaocHOBHHE
nopoamn HabGmogaworca: 1) B
TOJIIE H3YMPYIOHOCHHIX CBHT,
raaBHHIM o6pasom Ha [Ilepso-
Mafickom npuucke u 2) B 6oJee
HIHPOKOM pasBUTHH B CEBepoO-
BOCTOYHOH uacTH pafioHa H Ha
Iore B I0T0-3aNafHOM YTJy,
o6pasyeMoM peukamH Uepewm-
wanko#t ¥ B. Pedprom. B mep-
BOM CJAYyHae€ pasBHTHE yJbTpa-

'OCHOBHEIX  NOPOA  HE3HayH- HHKOAH .
reqbHo. Ha noBepxHocTH OHH
BoOOIe He HabJoAasuch H JHIIL B DPYAHHUYHHIX BHIPAGOTKAaX OOHaXKaAHCh
B 3aMeTHHX koauuectBax. C yraybaennem pabor ot 50 xo 100 » koau-
YeCTBO IHNep6asuTOB YBEJNHYHBAJIOCH, H NOCTENEHHO, NOTepPsAB XapakTep pex-
KOCTH, HaXOJAKH HX CTaJH OOLIYHHM SIBJEHHEM.

‘ Bce runep6asuthl 3aech O6oJiee HJAH MEHEe CePNEeHTHHH3HPOBAHH H
oTaJbkoBaHL. B Ham6oJsiee e COXPAaHHBIUHMXCA PA3HOCTAX OHH NMPEIACTABJAIOT
 OOBIYHBIA MeJKO3ePHUCTHHA arperat TeMHO3e/JeHoro usera. ITox MHKpPOCKO-
NOM OGHApYyXHWBAETCH OJHMBHH M aKUECCOPHbIE MarHeTHT M XpoMuT. IIupok-
CeHH HabJaiofajuch KpaHe peAKO, HO HHOTJAa KOJHYECTBO MX OHBaJIO 3Ha-
yuTeAbHHM. TakuM 06pa3oM, NMOPOAH B NMEPBHUHOM BHAE OTHOCHJHCH K THIY
NepHAOTHTOB H AYHHUTOB. ‘

Ha ceBepo-BocTOKE M iore xapakTep pasBHTHS THnep6a3HTOB MPHOJIH-
WACTCA K PErHoHaJbHOMY. 31eCh NepHAOTHTH OKOHTYpeHH mypdoBKO# Mac-
CHEOB CPABHHTEJLHO 3HAUHTEJbHOH BEJHYHHHI,

B o6onx 3Tux maccuBaXx MOpPOAH HACTOABKO MeTaMOp(dH30BaHH, UTO
nepBHYHad HX NPHPOJAA YCTaHABJAHUBAETCA C TPyAoM. B ceBepo-BOCTOUHOM

' MacCHBe npeo6JafiageT NpPoOLEeCC CePNeHTHHH3AUMH, H caMa IOPOXA OCTaeTcHd

Kpenkofi; B I0XXHOM npeo6iajaeT 3K30THAATOT€HHOE H3MEHEHHEe MOPOXHI,
KOTOpas NpeBpaliaeTcd B AE3HHTErPHPOBAHHYIO Maccy A0 raybussl 10—15 u
OT NOBEPXHOCTH.

B o6oux cayuasx, oaHako, yAaeTcs IOJ MHKDOCKONOM KOHCTAaTHPOBATb
OJIHBHH, PeXe NHPOKCEH, MarHeTHT M OOH/bHHIE BTOPHYHbIE MHHEpaJHI: cep-
HeHTHH, TaJbk, KapboHATH W BOAHYIO OKHChHL XKeJes3a.

MertaMopdu3m yarTPaoCHOBHEX nopoa Kak yxe oTmMeueHo
BhllIe, BC€ YyJbTPAOCHOBHHE INOPOAHW Hailero pa#ioHa CHJABHO MeTaMop-
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¢usosanbl. OcTaBasisi Ge3 pacCMOTPEHHs NPOUECCH BHIBETPHBAHHS, BKpaTle
OCTAHOBJIOCh Ha §oJiee CYWEeCTBEHHLIX SBJACHHAX.

Mertamopdusm runep6asuTOB B MacCHBAX, JIHMEHHHIX KH/JIBHOH HHDEK-
LHH, CBOAUTCH K OGLIYHOMY 3aMEIleHWI0 NHPOKCEHA ¥ OJIMBHHA aHTHTODH-
TOM C BHAeJeHHeM MarHetutra (puc. 4). B zaiabHefimie#h cTaguu B Macce aH-
THIOPHTA DAa3BHBaeTCs YelmlyHuaThii arperat TaJjbKa H KapOOHATHl B BHAE
6ecopMeHHBIX 3€pHBILEK W CKONJEHHH, pexe B BuAe POMOO3APOB.

B n3yMpyZOHOCHHIX CBHTaX Ha6JI0ZdeTCHd HECKOJBKO OT/JHYHAS KapTHHA.

[Tox MHKpPOCKOTIOM OTUETAHBO BHAHO, YTO OJHBHH NPH MeTaMOpdH3Me JHIIb
B HHUTOXHO# YaCTH 3aMellaeTcs

"CepHneHTHHOM, KOTOPHH pacce-
KaeT 3epHa OJIMBHHA IOBOJBHO
TOJCTHIMH XHJAkaMH. Ocrans-
Hadg Ke Macca OJHBHHA 3ame-
1aeTCA HeNOCPe ACTBEHHO Ta/b-
KoM. 23Ta KapTHHa XOpolo
BHAHA Ha puc. o. [Ipu atom B
Macce TaJAbKa HEpPEeAKO MPH-
CYTCTBYIOT 3€PHBIIUKH, & HHOTAA
H 3HAaYHTEJbHHE CKONJEHHUSA
XOHAPOAUT-rymMHTa (pHC. 6).
OueBuaHo mnpuMech @rtopa B
MeTaMopdu3yIOHUX BoAax ¢op-
CHpOBaJa MpOHEeCC MeTamop-
tbusma. .

Bo Bcex cayyasx Heno-
CpeACTBEHHas CBS3b YJAbTpa-
OCHOBHBIX OCTaHLEB C TOJUIAMH
CEPNEHTHHUTOB H Ta/lbKOBHIX
NOpOA HY B NOJE, HH MIPDH MH-
KPOCKOMHYECKOM HCCJIeLOBalUH
He BHylIaeT HH MaJeHwero co-
, mHeHusd. Takum oOpasowm, uiest
Puc. 5. MeramopdusoBausnifi runep6asur, 3ateMaenn O HMPOHCXOXKACHHH TaJbKOBBIX
8€pH2 ONHBHHA, CHu3sy, caesa HanpaBo BBepx uayr CJAaHIUEB HsyMpleHbe Koneh
TOHKME XHUAKH cepneHTHHA. Ceemisiil, Mmenxoyemyiiva- nyTeMm Me'ramopq)ylsau“u AHODH-

Thi# arperar-Tanbk. Ysea. B 10 pa3; nukoau . TOBHX TMOPOA ! HOMXKHA GObITh

NpyM3HaHa OLIHGOYHOM:

[Topoaw MmeTaMoppuueckne

MertamopdHueCcKHe NOPONE pACUIEHAIOTES HA JABA KOMIJIEKCA:
IJIaBHEIA — moJeBowlInaToBoro ampuboJutTa H CeBepPO-BOCTOYHLIH, IVIABHHM
06pa3oM, TaJAbKOBHIX H KDEMHHCTHX cJaanues. [lepBbli Ha3BaH IJIaBHBIM MO-
TOMY, 4TO C HHM CBS3aHB MECTODOXJAEHH H3YMPYIAOB, KOTOPHIX CEBEPO-
'BOCTOYHLIH KOMIJIEKC COBEpPIIEHHO JHIIEH. : '

B cocrap riaBHOro MetamMoppHueCcKOro KOMIJIEKCa BXOAAT aM(PHOOMUTH,
n1arHoaMPuboNHTH, HMele HanGo/blIee Pa3BUTHE, H PA3JHYHBIE CHAAHIH,
o0pasoBaBuidecs 3a cyeT JajapHefmero meramopdusma ampu6oauToB: amdu-
60J10BbIe, CIIOJAHO-aMbUGONOBEE, CHOAAHBE, YIJIHCTHE H KBapLUTH.

Toama ampnGoautor 3axarta MexAy 3aNafHEIM I'DAHHTOM H BOCTOYHOH
HHTpy3uel U TaHeTcs ¢ CC3 ma IOIOB B BHAe mnoJoce 4yepes BCIO Hcc/e-
doBaHHyo maomanp. JHauHa aTo#t nuomanu Ha kapre — 16,5 xu. Hlupuna ee
B ceBepHOHA yacTu koJebaerca B mpepenax 0,7—1,4 xu. Ha rore nosoca pac-

L n Martuvwuxu B, TeHeTavecKkHe COUTHOINEHHA TOPHHX NOPOL CBUTH M3YMPYRHAIX
cnannes, Tp. Teon. Kom. 1. XLVIII, Ne 3, 1929, :
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mupsercs 10 4—5 kM u 3arubaeTcs MOC/IELOBATENBbHO Ha 1O, 103, u 3 ¢4
C3, obpasys ayry, obpamieHnyio BHIYKJIOCTbIO K OB u IO, u xax 6nl okaiim-
s B BHJE OTODOYKH 3amafHLI# IPAHHTHBIA MacCHB, KOTODHIH, rOBOpPS HHa-
ue, BHEIDseTCsi B TOAUY aMQuOGOJAHTOB B BHAE WIHPOKOro 3aiuBa ¢ CC3
Ha [OIOB. ’
AMpubonuTH OGHIYHO PaCCAAaHMOBAHB, XOTHA H3peJKa ¥ BCTPEYalnTCH
~ PasHOCTH MAcCCHBHOH TeKCTyphl. CJaHUEBATOCTb GOJBIIEH YACTBHIO AOBOJBHO .
rpy6as, HO Hepeako H ToHKadA. [IpocTHpaHHE CJAHLEBATOCTH 00bIYHO COBMAa-
AQ€T C NPOCTHPAHMEM BCel moJoCH. B sone usruba Ha lore, kpome raaBHOR
C/IaHIeBATOCTH, HabJamoxaeTcs - '
MHKPOCKJIAAUYATOCTD C - aAMILIH- :
TyIo# ckaanok ot 0,5 go 1,5—
2 cnm. '
[Tanenune naockocTH caan-
I€BaTOCTH, KaK MPABHJIO, KpY-
TO€ OT rpaHuTa,; T. e. Ha CB,
B, 10 u 103.
Maxkpockonuuecku amopu-
GOJUTH NPEACTaBAAIOT Me30-
KDAaTOBYI0  CpelHe3epHHCTYIO
1Opony, COCTOAWYI U3 amMpu- .
60/1a ¥ NJarnokJasa.
B nauGosee rtemumix pas-
HOCTAX aM(uOOJUTOB HepeaKo
OGHapyXHBAIOTCA OCTATKH JH-
ONCHJA, PEXe OHH BCTPEYAIOTCS
B 4acTAX 60/ee Me30KPaTOBLIX.
ITon wmuxpockonom ambnboa
OGBIYHO NPEACTABIEH BOMOKHU- i
CTOR UM (pexe) KOMNAKTHOH
Pa3HOCTBIO M3 psla TPEMOJHT-
AKTHHOMHT. COCTAB - MJArHO-  pye. 6. Tamskonas MOPOAd C OCTATKAMHM CepreHTHHZ
KJa3a KoJaebJerca B nmpepeJsax H BKAIOYEHHAMH XOHAPOAHT-TYMHTA.
Ne 0—33. Tocseaunme pemxo YBen. B 10 pas; nukonn .
ObIBAIOT CBEXUMH, vame ke :
NPEACTAaBAAIOT BeCbMd MENKO3EPHHCTHI  arperat CHJAbHO PasNoXKeHHBIX
3epHHIIeK. :
Maccosuit xapaktep umeer PA3BHTHE BTOPUYHOrO anb6uta. Beemy amdu-
GOHTOBOMY KOMIIEKCY NOPOA CBOACTBEHEH NPONECC SMHAOTH3ALMH. B pas-
JIMIHBIX NPEACTABHUTENAX HAOMOJAETCH PA3AMYHAS CTENeHb GOraTcTBA MHHE-
palamu rpynnel smuiota. Hepeako KoaHYeCTBO ero AocCTHraeT S3HAYEHHS
CYWECTBEHHO! cocTaBHOH wacTu. M3 Habaomapmuxcs Pa3sHOBHAHOCTEH 3IH-
AOTa — HENE3UCTOR W Ge3keNe3UCTON — neppasi o6pasyerca 3a cuer JHCH-
JHKaTOB, BTOPAasA 3a CYeT MJArHOK/Aa30B. YacTo BMECTE C 3MHAOTOM MO-
- ABAAETC W KBapu. [lyTeM BHITECHEHHN NOJEBOrO WINATA MOCJAEAHHM BO3HH-
. K2I0T aM(pu60NOBHE, a NpPH 3aMEleHHH amubona Gypoit CaOL0H — Caro-

Aucro-amdubonosne caanus. Huoraa Berpevaiorcs Pa3HOCTH ¢ xaJaeko sames-
UMM 3aMelleHneM ampubosaa CHiom0H, Aa¥e L0 HONHOLO BLITECHEHHS, W MBI
HMEEeM CJAIoASHbE CJAAHIKL. :

Hanbhefune H3MEHEHHS MOPOAB 3AKIIOYAIOTCH B BBITECHEHHH KBapliem
BCEX ADYTHX MUHEPAJOB HHOTAA C OJHOBDEMEHHHM [PHBHOCOM YIJIHCTOrO
BEIIECTBA B BHAE TOHKOH mblim u xsombeB. Takum o06pasom, nepoxa mpe-
BpalaeTCs B KBaPUUT HJH YIJAMCTHH CJaHer.

‘Murmarusauns aMpu6OJIUTOB HabIONAETCH nocrosiigo. B awm-
¢uboaure, o0coGeHHO B pafoHe H3YMPYJIHBIX MECTOPOXKAEHHH, O6GLIYHO Ha-
610/1a€TCs 3HAYUTENBHOE KOJAMYECTBO NoJeBOWNATOBHX xuaA. Ot GoJaee
KPYTMHBIX W3 HUX B TOAMY aMPuGOAUTA OTXOAAT MHOFOYHC/IEHHBIE TOHKHE
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OTNPHICKH. ['yCTOTA 3THX XHUJAOK HEPaBHOMEPHa, M NOPOAa NpHOGpeTaeT Ta-
KCHTOOMACTOBYIO CTPYKTYPY. OGHUHO e 3Ta HHbEKUHUS ObBaeT TOHKOH H
Ha6/1I01aeTCsl PABHOMEPHO BO Bcel macce nopoisl. Mubuuupyomui MaTepuan
oTHOcHTCs K miarnoxiaady Ne 10—30. Ho Ha [lepsomaiickoM mpumcke HaGJ0--
JAJHCh TAKXKe ¥ XMWIKH Kaabuuta. Ilpn murmarnsme am@uboiutoB mHPOKO
pa3BHTO 3aMeuienue ampubosa 6ypoit caonol. MHOrna HHBEKIHS NOJEBOrO
mrnara GhBaeT BecbMa OOWJBHA, a TaK KaK 3TO ABJIEHHE COMPOBONKIAETCSH
3aMmeulenneM aMm¢uboaa 6ypoil Ca0I0H, TO BO3HUKAET CBOCOGPA3HAN CAIOAAHO--
NJarHOK/1a30Bas MOPoJa MOJNOCYATOH TEKCTYPHl, HMEHyeMas [0 MEeCTHOMH Tep-
MHUHOJIOTUH ,CAIOOTHEHCOMY,

Texctypa MHrMaTH3sHPOBaHHHIX aM(HOGOJHTOB PE3KO BHIPAXKEHHAs, CJaH-
ueBaTas, HepeJKO NPH 3TOM HabJI0JaeTcs MUKPOCKJIAN4aTOCTh.

B Toame amMdubOMMTOB BKJAKOUEHH JUH3000pa3HbIe Tesa TaAbKOBHX
nopos. Ilociesnue B GOJBIIMHCTBE XOPOLIO DACC/AaHUOBAHE, NpPUYEM 3Je-
MEHTH CJAHHEBATOCTH TaNbKOB H aM(PuOOJHTOB COBNAAAIOT. DTH TAJbLKOBHE
JIHH3bl ODUEHTHPOBAHH GOJBLION OCHIO COIJMIACHO C NPOCTHPAHHEM MOJOCH
aMpub60oJHTa M PACNOJOXKEHH B BHAE H3OJHPOBAHHBIX 3BEHLEB, O06pa3yio-
WHMX Lenb BAOJb BCEH mnouochl. JlAuHA TaABKOBBIX JUH3 MO MPOCTHpA-
Huio xosebaerca ot 0,5 mo 1,5 xm; mommocts —or 0,310 0,5— 0,6 K.
IlyTeM MHBEKIMM MHMHEDAJM3YIOIHUX pPacTBOPOB B Taibk 006PA30BAIHCDH
MECTOPOK/JCHHS H3YMPYJAOB, OepH/Ja, MJIABHKOBOTO INnata, MOJUGACHHTA
H HEKOTODBIX JPYTHX MHHEDAJOB, HMEIOIIHX MeHbliee 3HayeHHe, Takux
AMH3, O0pasyOIUX MEeCTOPOXIEHHA HJIM, KAK HX 31eCh HA3BIBAIOT,— MPHU-
HCKOB,—B HACTOsdllee BpeMs H3BECTHO ceMb. B nopsake ¢ cesepa Ha wor
NPUHCKH PACHONOXKEHb ClelyroumuM o6pasoM. B ceseproii wacTu noaoch c
CeBepo-CeBepoO-3anajHbiM  npocTHpaHueM — MaubimeBckuii, [lepBomaiickuii,
Kpynckuit u CeepanaoBckuil. anee creayer mepepuiB OKoJO 6 KM U 3aTeM,
10xkHee pexku B. PedTt, B Hauane usru6a mosock pacnosoxed YepeMimaHCcKui
NPHHCK, 32 HAM XHUTHBH NPHHCK, PUKCHPYIOWINHA I0XKHYI0 BHIYKJOCTL aMmu-
60sMTOBOH TOJOCH M, HakoHen, KpacHu#i npHHCK, pPacNON0XKEHHHH Ha ce-
BEpO-3anafHO# BETBH ee.

; BocTtouHass cBuTa MeTaMOpD(PHUYECK'HX NOPOJA, PAaCHOAOKEH
Hasl B CEBEPO-BOCTOYHOH YacTH paiioHA, CJI0XKEHA TaAbKOBHM, aMbubGOM0BBIM,
CMIOASIHBIM, IVIHHUCTHIM, CEPULUHTOBBIM H XJOPHTOBHIM CJaHHAMH. Byayud Ju-
UleHa MECTOPOKJeHHH H3yMPYAOB, BOCTOUYHAs CBHTA HE NPEACTAB/SET HHTE-
peca.

HuapHbie TOPOABI

Bhijeass B crnenpaJbHul naparpad onucaHue H3YMPYAOHOCHOTO KHJb-
HOTO KOMIUIEKCa, 31eCb $i ONMHMCHIBAI0 BCE OCTAJbHbIE XXHJbHHIE 0Gpa30BaHHSA.

JKuapl, CBA3aHHBIE C CEBEPO-BOCTOUHHIM NOP(PHPOBHAHLIM TPAHUTOM,
TpeAcTaBaeHH Gepe3HTaMH. DTO THNHUHBIE Ge/ibie MOPOJb, COCTOAIIKE U3
TOHKO3EPHUCTOrO arperaTa KBapua ¢ IMorpy>XeHHBIMH B Hera 6oJee KPyNHBIMH
3epHAMHM KBaplia C NPHMEChIO CBETJOH CAIOAH H IHDHTA. :

C numn ceasangoe [lodyzeHHoe MeCTOPOXJEHHE 30/0Ta TeOXUMHYECKH
XapaKkTepU3yeT CBOHM HAJIHYHEM CEBEpO-BOCTOUHHIN NOP(UPOBHAHHA rpaHHT,
KOTOpPHH K MECTOPOXIAEHHAM H3YMPYJAOB HENOCPEACTBEHHOIO TeHeTHUYECKOro
OTHOILEHUA HE HMEeT.

KuavHast ¢auMs BOCTOYHOH HHTPY3HH IMpeiCTaBJe€HAa ANJHTAMH H
CHAPHO METaMODP(PHU3OBAHHBMHE AHOPDHTOBHMH NOpHHUPUTAMH.

AnayTOBHE XHAB YaCTO BCTPEYAlOTCH CpeAd BOCTOYHOH CBHTEHE
MeTaMOPPHYECKHX NMOPOJ. JTH TeJa AOCTHTAOT 31eCh HHOTAA 3HAUHUTENbHBIX
pasMepoB (CM. FE€OJIOTHYECKYIO KapTy), .OGHYHO e CPABHUTE/JBLHO HEBEJHKH.
leneTHYeckass CBA3b ATHX AalJIMTOB C BOCTOYHHM MAaCCHBOM, CyAs IO TOMNO-
rpaduu MX ¥ HaJHYHIO B TNepH(PEpPHYECKHX YACTAX BOCTOYHOHA HHTPY3HH
pa3sHOCTEN THNHYHLIX TPAHHTOB, C KOTOPHIMH NPHHATO CBA3bLIBATH ANJHTH,
enBa JH MOXET BHyIIATh COMHeHHs. I1oJ MHKDPOCKONOM 3TO OOHYHHHA MEJKQ-
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3epHHCTHI arperar kBapua K-Na-nmoaemmnara, KBapua H ananbura ¢ HeGOAb-~
HIOH MpUMechio yemryek Oypo# caone. CTPyKTypa amiuToBas.
HuoputoBre noppupurw HaGJI0AAI0TCS, TJIaBHLIM 06pasom,
B Npeiesax H3yMPYyAHBIX MNDHHCKOB, HO HE MPEACTAaBJIAOT PELKOCTH TAKKE
¥ B CAMOM BOCTOYHOM MaccHBe. HauGoabIIero pasBUTHS 5TH KHAB JOCTH-
raiT K npejenax MaiHIIeBCKOro mnpuucka, o6pasys CeBEPHYIO OKOHEYHOCTH
BOCTOYHOTO MaccuBa B BHAE cepuu anodus. IMopoxwt, o6pasyomue aTH
KHIIB, JIC/ATCA HA 1Ba THNA: ME30KPAaTOBHIH H MENAHOKPATOBHH. DTH BHEIU-

HHE NpPU3HAKH OGYCJIOBIEHH PesKuMu neTporpabuyeckuMr Pa3IHUYHAMH.
Cneﬂyer OTMETHTDb, YTO AHO-

puTOBHE TNOPOUPHUTH ~ HECYyT
CJAE€IH BEChbMAa 3HEPIHYHOrO H
_CIOXKHOro Metamopduszma, u
HepBHYHAA NPHPOJNA 3THUX IO-
poa ycraHaBauBaeTcs HabJa0-
AEHHEM pEJMKTOB IePBHYHHIX
CBOMCTB.

MertaMopdpusoBasn-
HBHA Me30KpPaTOBHHA agu-
ODHTOBHH noppupur
(puc. 7) npexcramiaser Oypo-
BaTO-CE€PYI0 MOPOAY C XOpPOUIO
BHIpaxeHno noppuposoit CTpy-
KTypo#i u oOBIUYHO MacCHBHOH,
HO HepeAKO CJA4HIEBATOH TeK-
CTypoOH.

[Moa mMukpockonoM Bkpa-
naeHaukH o6pa3oBaHe  Tabauy-
KaMH mjaruokaasoB Ne 5—29,
Hepeaxo k HHM npucoejuHs-
I0TCS HEMHOTOYHCJICHHLIE 3€PHA
poroBo#i  O6MaHKH, OOBIYHO
CHJAbHO 3daMEIIEHHBIE dKTHHO-  Pyc. 7. MetaMopdH30BaHHEIH, ME30KPATO BEIH, LHODH-
AHTOM ¥ OypoBaTOH CJIOAOH. ToBuii moppupur. BKpanrenHuxkH M1arHOKNasa u
Kpapn BCTpeueH JHWIb B €IU- amtbubona. OcHoBHass Macca M3 T€X X MHHEPAIOB C
HAYHBLIX  cayuasx. OcHoBHas NIpUMECHI0 CHOLEL. '
Macca O6GbLIYHO BECbMa MEJKO- Ysen. 8 10 pas unkorn +-.
3epHHCTAasA, COCTOHT H3 aAbOuTa,
aKTHHOJHTA, OypOBAaTOH CJIOAH M, NOBHANMOMY, HE3HAYHTENbHOTO KOJIHYe-
cTBa KBapHa. AKUeCCOpHble: anaTHT, cpeH H pyaHmi MuHepas. Bropuunble
NpOLEeCcCH MNPOSABASIOTCA B’ CHIbHOH anbOHTH3aLWH INJATHOKJIA30B, B 3aMe-
LWEHHH POrOOOMAHKH aKTHHOJNHTOM M INO03Ke — OyPOBATOH CJAIOLOH H B C/IaH-
uesaTofi Tekcrype. CTpykTypa B CJAAHUEBATHX PasHOCTAX nopdupobaactosas.

C 3THMH XMJ4AMH TaK MJAU HHaue, CBA3aHO O0Opa3oBaHHE H3YMPYIHBIX
mecropoxjennii. HauGospumero pasBUTHA NPOAYKTHBHbIE MXKHJB AOCTHMAIOT
B KOHTAKTe ONHCAHHOH MOPOAH C TAJbKOBHIM CJAaHIEM. DTOT (HAKT, OTMEUeH-
HHH eme MukaamenckuMm (1862 r.), BOOJHE NOATBepAHJCH KaK HAIIMMH Je-
TaJbHBIMH pa3BeJKAMH, TAK H NPAKTHKOH DyIHUKA.

MertaMopdn3oBaHHHH MEJNAaHOKPATOBHH JAHODPHTOBHIH
noppupuTt (puc. 8) pa3sBUT 3HAYHTENbHO MeHbume. OGHYHO 3TO MACCHBHAf,
TeMHO3eaeHas 10 uepHoit nopoxa. [loJ MHKPOCKONOM riaBHHIM KOMIOHEHTOM
nOpOAH sBJAsieTCs poroBas oOMaHKka. 3epHa ee, JOBOJBHO KPYIHHE, Hpej-
"craBagioT BKpanJeHHHkH. OCHOBHas Macca TOHKO3@pHHCTafd, CJAOXKEHa HOYTH
HEeJHKOM mJAardoknasoM. KoJHuecTBO OCHOBHOM MacCh M3MEHYHMBO, Yalle OHA.
3anoqHAeT HHTepcTHUMH amdub0Ja, HO HEPEJKO 3epHa HOCAENHEro KaK 6wl
N/AaBalOT B OCHOBHO# Macce. AKueccopHnle — anaTHT ¥ MmaraeTHT. CTpykTypa
nopoas nopguposas. Huoraa BCTpeyaeTcs B HeOOJbMIHX KOJAHYECTBAX SIH-
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zor. B KoHTaKTax aTo# NOPOAH C TaJbKOBHIM CJAAHUEM, B [OPOTHBONO-
JIOKHOCTD ~NpeAbAymeli, 3HAYHTEJAbHBIX MECTOPOXKACHME H3YyMpyJHOB He
Ha6/1101a10Ch.

XKuapnas panus 3amagHOro TpaHuUTA IpeicTaBleHa OOHAb-
HeIMH  O0pAa30BAHUAMH INErMaTHTOBOIO  XapaKTepPa W KBapUEBHIMH KH-
JIaMH,

B onucaHHH 3TOTO MAacCHBAa YNOMSAHYTO O MHOIOYHC/ICHHBIX NerMaTHTOBBIX
06pa30oBaHHUsX B HEM, UMEIOIIUX WAMPOBHIA xarakTep. JleTanbHOH reoaoruyecko
cbeMkoil n passenkoft [lepsomatickoro, Jlio6annckoro u CBepALOBCKOTO npH-
HCKOB YCTaHOBJEGHO TaKXe Ha-
JHYHE MOMHBLIX (L0 3 #), OTBET-
BAAIOMHUXCA OT TOrTO MacCHuBa
NerMaTHTOBBIX KHJ, CEKYIIHUX
toamy ampuboauros. Tpu Ta-
KHE KHJAB OBJIM BCKPHTH B
sanagHom Oopry - BoJjpioro
[Tepsomaiickoro pashoca. dToT
dbakT NOCAYyXKHI OAHHM H3
OCHOBAHHH CYHTAaTh NMETMATHTH
3anaggoro rpasuta daxropom
-06pa3oBaHHs MeCTOPOXKAEHUH
H3yMpPYJOB, HeCMOTps Ha TO,
yTO Ha MaJblleBCKOM NPHHCKE
HHKAKHX NPH3HAKOB TOZOGHOrO
poza XuMJA He HA0JI0AAI0CH.
Kpome 3THX MOIIHBIX XKHJ
Ha6/MIOXAIUCE OCUAbHLIE MENKHE
JKHJKH, 0OCOGCHHO NpH pa3Bejke
BEpXOBbeB MaviHHOBOTO K/i04a,

YcaoBusa 3ajeradusi 9THUX
KHJ PEe3KO OTJHYAIOTCHA OT Ha-
610aeMbIX B H3YMPYAOHOCHOM
komnzexce. B oramume ot mo-

Puc. 8. Meramopdu3osasuni Menanokparosnifi anoputo- CJACAHEr0, IPOCTHPAKINETrOCH,
suifl moppupnt. Bkpanseanukn — amdubon, OCHOBHAA  gaK NPABHAO, IO azumyty C3

Macca—arperar niarnoknasa. 320°, onmuchIBaeMBble XKHIbl CEKYT

Ysea. B 10 pa3; muxoxn | |. ‘ aMbUGOJHTH B CaMbIX pa3HO-

' ob6pasHbx npocrtupanuax. Ilo

<dopMe 3TH NErMaTHTH NPEACTABAAIOT CHJIOWIHBIE KHJbHbHIE Tesga ¢ OoJaee

HJIH MeHee 3HAUUTEJbHBIMH PasMepaMH M0 NPOCTHPAHHIO C HapasiesbHBIMH

60KaMH, OT/IHYasACh TAKXKE H 3THM OT H3YMPYJAOHOCHHIX XHJ (ONMHCAaHHE KO-
TOPHX cM. cTp. 175). ,

Meukue XHJIB HJAH CJAQXKEHH OJHHM IJIATHOKJAA30M HJAH NPEACTABJISIOT
arperat KBapla, MHKPOK/AMHA H anbOurta (puc. 9). B HHX HE NPEACTABJSIOT

. PEeAKOCTH NOJOCTH, BBHICTJAHHBIE Tpe6eHYaThM aJbOHTOM H C HAPOCIUHMH
KpucTa/aaamu 3ejeHoro anatuta (puc. 10). B kpymHmX xuaaxX 3aMerHa
HEKOTOpas 30HAABHOCTb B CTpoeHuu. llenTpaapHast, 6O/bIUAT YACTh KUJIL
npexcrasaser arperar K-nosemmnara, aapbHTa M KBapua FHraHTo-nJjasMaTHye-
CKOM CTPYKTYpH. Y4acTKy MOJEWNaTa ¥ KBapia JOCTHTaloT 3JeChb Pa3Mepos
20 1. INepudepuueckue Ke YaCTH XKHJA NPEACTABJAAIOT BECbMa MEJAKO3ep-
HHCTHI# arperaT T€X Xe MHHepaaos, obpasysa. 1o, uto A. E. Pepcman Hasw-
BaeT anJuTOBON 30HOH. :

Ipanuua MexAy 3THMH /[BYMs 30HaMH OOb4HO peskasd. MHoraa xe
CMEXHas 4aCTh NPEJCTABJAAET arJoMepaT OCTPOYTOJbHBIX OOJOMKOB ,amnif-
TOBOH 30HMY, CUEMEHTHPOBAHHBWIX KPYNHO3EPHHCTHM NETrMaTHTOM.

Bo Bcex 3THX Pa3HOBHAHOCTAX NErMATHTOBHIX XHJ NPH BHUMATEJbHOM
MCCAEJOBAHHA HEM3MEHHO HaXOMATCH MEJKMEe aKueccopHbie 3epHa G6yposato
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KpacHOro rpaHara — (axT, yKaswBaoUMH Ha ,KPOBHOE® POACTBO 3THX XHI
¢ 3anafgHo# rpaHUTHON HHTPY3MEH. R

C JKHJIAMM ONHMCAHHOTO THMA CBA3aHBl JKUJBHHIE CKOMNJEHHsT KBapla,
HHOTAa C BKJIOYeHHeM GepuaioB. JluH3a KBapua okosio 1,5 B momepevHHKe
6pna BCKPHITA KaHABO# HA Ma/MHOBOM KJI0OYe B HENOCPEACTBEHHOM COCEACTBE
¢ onpoGOBaHHON XWUAOH NJIATHOKJIa3HTa. 3aTeM HA MJIOMIAAH MEXJYy MAaxTOoH
MasunoBO#H u TlepBomaiicKuM NPHUCKOM ObliM OOHAPYXEHbl XUJIb W JHH3bL
KBAapHa C BKJIOYCHHSAMH O€puiJa W NOJBEPTHYTH pasBelke. IJTO JLOBOJBHO
MeJaKHe Teja, NpUYyLAHBOH, HO B obmeM JUH3000pasHOHd (OpME, pPacmoso-
JKEHbl Lenbio 1o asuMyTy C3 320° u Hepeaxko COeJHHEHH MexAy COGO#
H3BHJIHUCTHIMH ,[IPOBOIHIKAMH“, '
OHH CJOXEHH CBETJOCEpHM
KBapueM C HHUYTOXHOH npH-
Mechlo MycKOBHTA. WHorma B
KBapue HAxXOAATCS  XOPOIUO
0o0pa3oBaHHLIE TNPU3MBL OJaen-
“HOTO0AyOOBATHIX MYTHHX OepuJ-
JOB, BEeJHYHHOIO 40 4—5 M
nmo Ls.

Hu pasBenka, HU NOOBITKH
craparteseil  9KCIJIOATHPOBATH
TaKkHe XWJH He HMeJu NPaKTH-
yecKoro ycmexa.

KoHTakTOBbBIE AIBJCHHA

Kontakr mnopdupo-
BHAHOTrO rpaHiTa ¢ cep-
HEHTHHHTAMH H TaJdbKO-
BHIMH NOPOJLaMH Henocpen-
CTBEHHO He HaGjwopnajacs. [1pu-
KOHTaKTHas#d 30HAa TaJAbKOBBIX
nopoi xapakrepuayercsi oGH- )
ageM KapOOHaToOB, 6au3 HoO- Puc. 9. Arperar tabanuexk aapb6HTa B NervarTutosol
BEPXHOCTH Pa3J0XEHHBIX H I1PH- xune. Ysea. 8 12 pas; mukonn 4.
JAIOUIX NOPOJE PXABHH HBET. ' R

KonTakr rpanura ¢ ampub6osuToM HabJaOAAICA BECbMa MHO-
_rokpatHo. B rakux cayuasx B amduGoaurte HabaiofaeTcd 30HA HeGOAbHION
MomHOCTH (B0 10— 15 cu), B koTopoit ambubGoan 3amemeHn Oypo#t ciaonof,
NOJIEBOM IUNAT MOJHOCTBLIO HCYEe3 M Ha MecTe ero o6pa3oBajcsi TOHKO3epHH-
CTHI# arperart ksapua. : ‘

KoHTaKT Nopoa BOCTOUHOH HHTPY3HH C aMPHGOAHTOM,
B KOHTaKTe 3THX NOPOX OGHYHO HAGM0JAeTCA MJAOCKAs 3aKPHITAsA TpeNlHHA.
B am¢puboaure, Ha paccTosEmM OKOJMO 5CM OT KOHTaKTa, aMpuboa sameuleH
6ypo#t caoxoi. )
, KontakT nopos BOCTOUHOH HHTPY3HH C TAaABKOBHM
CaaHUeM HaGAlo4anCs MHOTO pa3 B DPyAHHKax H PasBelOYHHIX B paboTkax,
NpHYeM NPEACTABUTENEM BOCTOYHOR HHTPY3HH OOGBIYHO BHICTYHAIOT XK HJAB JHO-
PHTOBHIX NOPPHPHTOB.

Kapruna xouraxtoB (puc. 11) coBepmessHo nocTosiHHas. DHJOKOHTAKT-
HHE fIBJEHHS BBHIPAXAIOTCA OYEHb HEONPEeJeJeHHO H, MOBHAMMOMY, HCYEpPIBI-
BalOTCA HECKOJbLKO 60Jee MeAKHMH pasMepaMi 3epeH MHHEepaJoOB, CJAaraiolux
‘MOPQHUPHTH. DK3OKOHTAKTHHIE ABJAEHUS OOGUALHE U BeCbMa MOCTOSHHH. B He-
NOCPeACTBEHHOM COCEACTBE C MOPPHPHTOM TaJbK 3aMelieH arperatoM Gypoit
Calonpl, O6JeKaloleM KHAY Ka#MOH, Jerko orxeasouleficas ot nopdupura
no 3akpriTofi TpemuHe. Jlazee OT KOHTAKTA CJAIOAA CMEHSETCH KJAHHOXJOPOM,
K KOTODOMY BHayajJe HWHOrAa NPHUMEIIMBAIOTCHA HMIJAB aKkTHHOAMTa. Kauno-

173




XJIOp CMEHSIeTCS - TaAbKOBO-XJOPHTOBOH 30HOH, MOCTEIEHHO nepexomlﬁ?ﬁ
B OOblYHBIH TanbK. MomHOCTh 3THX 30H BapeHpyeT oT 5 10 40 cH. 30HH
CAIOAbl H XJODHTA Yallle CBfA3aHbl MOCTENEHHHIMH IePEX0JaMH, HO HEPEIKO
OpiBalOT W pasnenenel peskofl rpannied. XJopHT B OOBYHHE TajsbK BCEraa
nepexolHT IOCTENEeHHO. . '

Taxum 06pasoM, MeTacoOMaTHHUECKOE BO3AEHCTBHE HHBEKIHH XHILHBIX
JAMOPHTOBLIX TNOPPHPHTOB Ha GOKOBHE TAaIbKOBblEe MOPOAb AOKA3HIBAETCH
€ NOJHOH OYeBHABOCTHIO.

BoapacTHbie COOTHOLIEHHS nopox

) I/I3EHDI/IBE,ZIEHHBIX ONHCaHW# KOHTAKTOB HOPOEEMOH\HO BbIBECTH CJeny-
I0IHE TOJNOXKEeHH,

Haun6oaee APEBHHM sIB/SIETCS KOMIIEKC OCHOBHBIX H YJ/bTPaOCHOBHBIX
10pOA, NpeicTaBJE€HHBIA B HacToslee BPDEMS CBOHMMH METaMOPQ)quCKHMH
’ NPOU3BOAHEIME — aM(puGo/IH-
TOM, CEPHEHTHHHTAMH H Talb-
KOBHIMH cJaHIlaMH. boJee nos-
JHAMH SBJSIOTCA BOCTOYHAf
HHTPY3Hd, CEBEepO-BOCTOYHBLIH
nopdUPOBHAHHIH TDAaHHT H 3a-
MaAHBIA TPAHHT. :

Ha [IlepBomaiickoM mpH-
HCKe HAM YyAaJ0Ch HAGJI0JaTh
,IErMaTHUTOBREIE® XHJK 3alaj-
HOrO rpaHuTa, CeKyIliHe XHJH
JHOPDUTOBBIX NOPHHPHUTOB, NPH-
Hajjexanue KOMIJIEKCY BOC-
TOYHOH HHTPY3HH# (CM. pHC. 14).
Takum oO6pasoM, yCTaHABIH-
"Baercs ©oJiee .JOHBI BO3pacT
rpaHuTa OTHOCHTEJIBHO HOCJEN-
Hed.

Bo3apacTHble COOTHOWIEHHSA
noppUpPOBHAHOrO rpaHdTa o
BOCTOYHOH HHTPY3HH 33 OTCYT-
CTBHEM KOHTAKTOB OCTAa/aHCh
HEeBbISICHEHHBIMH. Takxe He
Prc. 10. BuneneBus anatuta B NerMATHTOBOM XHae, YCTaHOBJEHL TOYHO 3TH COOT-

Vsen. 8 20 pas; wakosn - HONIEHHS MEX]Yy FPAHHTOM H
nopdupoBuaHHIM rpanuToM. On-
‘HaKO oO0wmit GoJee naseOTHNHBA O6GJHK NOPGOHPOBHAHOrO TpaAHHTA H
KAHHOTHMNHBIA — rPaHnTa NMO3BOJAIOT AYMAaTh, YTO NEPBLl XpeBHEe BTOPOroO.
Takum o6pa3om, HauwHas ¢ HauboJiee JpeBHEH, NOPOAL HAYT B CIAEAY-
0LIeM TOopsAKe: I — KOMIJIEKC OCHOBHBIX H YJBTPAOCHOBHBIX MOPOJA (HHHE—
ampuboJuTsl H TalbKOBHE cJaaHIB); Il — BoCTOYHAass HHTDPY3us C CBoel
uAbHOH (auuedt; I1l—nopdupoBHAHBIA rpaHuT ¢ KHAaMd Oepe3nTa H KBapua;
IV — rpapuT ¢ MoumHoO# Qauueil merMaTUTOB.

Hanbosee cymecTBeHHBIM B 3TOH CXeMe ABJASETCS HCIIPABJAEHHE I0J0XKe-
‘HUA B He#l BoCTOuHOH HHTPy3uH. A. E. depcman, * cyuras ,KUJIB JHOPUTA®
(1. €. anodu3sl BOCTOYHON HHTPY3HH) HanGoMEe JPEBHHUMH U3 TOPOJ, CAATarOUIHX
‘MECTOPOMIEeHHe H3YMPYAOB, NPHIHUCHBAJ UM NACCHBHYIO pOJb KOHTPpQOpPCOB
JJS CTpecca, YAePXKHBABIIMX TAKKe JeTY4YHe BEACJCHHA YHCTO MEXAHHYECKH.
M3 npuBefeHHOro e ONUCAHUS KOHTAKTOB AMOPHTOBOrO nNopbHpHTA C TAJBKOM
‘U puc. 11 oyeBHJeH MeTACOMATHYECKHH XapakTep KOHTAKTa, T. €. OYEBHIHH:

YA, E. ®epcman, Jparouennsie u usernvie kamun CCCP 7. 11, 1925.
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1) 6osee WHBHH BO3PACT BOCTOYHOH HHTPY3HH OTHOCHTENBHO Ta/lbKOBO-

aM¢pubOIUTOBON TOJH U
2) xuMHYecKas aKTHBHOCTb BOCTOYHOH HHTPY3HH.

U3yMpyaOHOCHBIR MHIbHBIA KOMIIEKC

HaympyZAHbie. xuaAbl 006/a1ai0T OOJBIIHM MOCTOAHCTBOM B COCTABE H
CTPOEHHM W B 06leM NOAYHHAIOTCA cxeme, AanHoi A. E. ®depcmanom. Ira
cxeMma npejcTasaseT ciaelyomiee. 2Kuaa, KaK NPaBUIO, 3aJ€raeT B TaJAbKO-
BOM CJIaHIE H B pa3pese mpeicrasasieT 06pasoBaHHe 3€PKAIbHO CHMMETPHYHOIO
cTpoenus. IlocpeluHe NPOXOAHT COOCTBEHHO ,XKHJa IerMatura“  (mJaruo-
Kjaasura), ¢ 60KOB OHA OxafiM/aseTCd 30HAMH B CJAEAYIOWIEH IOCAEL0BATE/b-
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Puc. 11. KOHTAKT KHAB AHOPHTOBOTO NOP(H- Puc. 12. TunuuHas #3yMPYAOHOCHAA KHJa, 33~
PHUTa C TAJbKOBBIM caAaHUeM, [{Be KuAnl 3a- Waras MEXAy ABYMH MHAAMH JHOPHTOBOTO
JeralT COriaacHEO CO CHAHHEBATOCTBIO TaABKO- nopdupHra.
BOFO CAaHUA3. DK30KOHTAKTHHIE 30HH CHIOAK 1—meraMopdu3cBannsiii IMOPUTOBLIH
H XJI0pHTa PESKO 060CO6ACHH H pa3nensorcs nopdupur; 2—cawia; 3— CIoja c BKAo-
33KPHITBIMH TPEHIHHAMH. YeBHEM THHS MIar HOKAa3HTa; 4—CAI0LAHO- -
1—IHOPHTOBLIH NOPPHUPHT; 3 — CaIOAA; XAOPHTOBas MOPOAd; S—XJOPHUTO-KTH-
3 — XN0PHT; ¢ — TaNBK; O -~ HAHOCH. HOJAHTOBAs NOpPOLA; (-—XNOPHT.
MacmTa6 1/5. ) Macwrad Y5

HOCTH: C/M10Ja, AKTHHOJHT, XJOPHT, Taabk. Haaiocrpanueli TOYHOro BOCIPOH3-
BeJleHHUs 3TOH CXeMBl B YHCJE MHOTHX APYTHX MOXET CAYXHTb XXHUJAa, BCKPH-
Tas ceBepHbiM 3a6oeMm DBoabimoro Mannmesckoro passoca. Ha pmc. 12,
H300paxcalouieM 3Ty XKHJAY B paspese, BHAHA HENOYKA DeJKHUX JHH3 IIarHo-
KJa3WTa, MNPeACTaBAAMIHX Teaa BecbMa HefoJbHIOrO oO0beMa: IO NPOCTH-
pannio 10—15¢cx# u no momuoctu 5—10cx. DTa UENOYKA BHITSIHYTA, COIVIACHO
o0LieMy NPOCTHPAHHIO CJAaHIEBAaTOCTH mopojh, no C3 320° ¢ majgeHueM OKOJO
70° CB. Besble JHH3B NJArHOKJI4a3HTa OKAHMJEHH TEeMHOOYDHIM arperatrom
CMOJAbl, JTOT arperaT MeJKHX 4YemyeK CAAbl, O6BIYHO IIOCKO HPHJAEralouuX
Ipyr K Apyry, AJas KPaTKOCTH 06O3HayaeM TEePMHHOM ,CHIORHT. IDTOT Tep-
MHH, 110 HAHIEMY NpeAIOMXeHHIo, npuHiar B paborax A. E. depcmana u npexn-
crapasieT pax yaoGere. Ilpexnae Bcero, uM ONpeaeaseTcs MHHEPAJIbHBIA
arperat OpPHI'HHA/JIbHOIO COCTaBa H NPOHCXOXKAEHHS, KOTOPHHA JO 3TOro
Ha3bBaJCA, Ja W Tenephb elle Ha3pBaeTCH HEKOTOPHIMHU Ie€0JIOTAMH ,, CJII0ISTHBIM
ClaHueM®, He 3aMeYaloUlHMH, B yroAy TpaiulMAM, BCEH HEJenoCTH BhIpa-
XEHHUsl ,KHJa CHAOJSHOro caaHuna“. Tak xak Ha MeCTOpPOXKAeHHH HAOJI0AAI0TCH
H HacTOsINiME CJAIOAfSHbIE CJAaHUbl, HAall TePMHH He MNO3BOJAET BHaAaTh B My
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.Puc. 13. Berssimuecs xuan Manoii MOIIHOCTH
... W CPaBHHTEALHO 3HAYHTEALHHX Pa3sMepos no

TaHuny npH onucaHusx. M, HaxkoHel, MAOCTHraeTcs KPATKOCTh: OJHHM KO-
POTKHM CJOBOM 3aMeHAeTCA BhIPaXEHHE ,CJHI0AfHAas OTOPOYKa MAATHOKAA- -
3UTOBHIX JAKMH3“. MOIHOCTDL CAOAUTOB KoJebaerTcss B npenesax or 15—20cu
10 1--1,5 #. B onuceiBaeMo#t XuJje, Kak U OOLIYHO, B BHCSUEM GOKY, CAIOAUT
TOCTENEHHO CMEHAETCS KJAHHOXJIOPOM,  HMEIOIMM aHaJIOTHYHEH CJAIOAUTY
o6wuit 06.1HK. B nmepexonHOf 30He HE3HAYHTEJbHO PA3BHT AKTHHOJHT. B Je-
: - ’KauyeM OOKy CJIOAUT NOCTENeHHO CMe-

Hs€TCH CJI0ATHO-aKTHHOJNIMTOBOA mopo-
noi mMomHOoCThI0 Okono 10 cm. lanee
K 3TOMY arperaty HayuHaeT TIpHMe-
WIHBATBCA KJAHHOXJOp, OLICTPO BHITEC-
BAOMAUA CHAIOAY, H aKTHHOJUT. 30Ha
XJIOPHTA UMEET MOUIHOCTH 0K0.10 50 cunt,
HHOTJAa yBeJudHBaeTca n0 1 # u cMme-
HSETCHA TONy60BaTO-CePHIM TANBKOM, KO-
TOPHH Jajee MEPEXOAUT B OOLIUHBIH
TaJbKOBHIH C/IaHEL PXKaBO-6yporo nBeTa.
BocrousniM kpaem 3a6ost OOHa-
eHa JKHJIA Me30KPaTOBOro JHOPHTO-

»s
33

npocrupannw. Habaopaerca noctenewnmnit
nepexox CEpUEHTHHA B TaAbK, Taabka B X10-

pur B caony. OTHeTAHBO BRIPAKEHHK CHIONA- Puc, 14, B3anMOOTHOMIEHHE KHA NA3THOKAA-

Hb€ OTOPDOYKH IANarHOKAASHTOB M AHOPHTO-
BOro nopdupura

] — CepneHTMBHT; 2 -—TaAbK, 3 -— XAOPUT; .

4—cAKN8, BKAIOYALIIAA AHH3H N1RTHOKAAZHTa;
S—AuopuTOBHA NOPHHUPHT.
- Macwta6 1/y.

8HTa HIYMPYJOHOCHO® H I'PaHATOHOCHOM.
I—xaopHuTo-TanbkOBHN caaen; 2—AHOPHTO-
BRI NOPPUPHT; 3—NAATHOKAASHT -6€3 TPANATa;
4—0ypo-uepHan CAlOA3; S—AKTUHOIRT,
6 — NAIrMOKAA3UT C rPAHATOM.
Macurab 1/75.

BOr0 nopdupuTa. B KOHTaKTE ¢ TAIBKOM HENOCPeACTBEHHO 1O NOpdupuTy cTe-
Aercs caoft Gyporo cJalAHTa MOLIHOCTBIO 5—7 cm, pajsee mnepexoAsuiui
B CHIOASHO-XJOPHTOBYIO Nopoay mouiHocTbio 10—15c¢x, u 3ateM B XJOPHT.
Haympyarl BcTpeuaioTcs, rJIaBHEIM 00pasoM, B CIIOAHTE, HO GHIBAIOT H BO
BCEeX OCTaJbHHIX 4YJIEHAaX S5TOr0 KOMILIEKCa.

OnHako neawft pajg OGCTOATENBCTB YCJAOXHAET ONHCaHHYIO cxeMmy. M3
CpaBHEHHsI TOJbKO UYTO ONMHCAHHOTO 3360d C ONMHCAHHEM KOHTAKTa AHODHTO-

,Boro nopcpﬂpn'ra C TaJbKOBBIM CJAHIEM BHJHO, YTO IMJAardoKJa3uT H ﬂOp(t)H-

PHUT NMPOHM3BOAAT KAYECTBEHHO aHAJOTHYHBIE METacoMaTHYeCKHe H3MEeHeHHs
TajbKa, MpeBpamas e€ro B XJOPHT, aKTHHOJHT H caioay. [locae storo ¢ra-
HOBHTCA NOHATHOM KapTHHA KOHTAaKTa MOP(HPHTA C TAJBKOM H B OHHCAHHOM
3a6oe. [lue xpaitHHe NOJMOCH CJAIOAUTA, JHIIEHHBE NJACHOKAA3HTOBBIX BKJIO-
YyeHH#l, H 31€Ch BO3HHMKJH HE3aBHCHMMO OT MHBEKIHH NJArHOK/Ja3HTa M HeJH-
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KoM oO6s3aHbH CBOMM INPOHCXOXJIeHHEM nopduputrosBoil xusne. CoBmecTHoe
npHCYTCTBHE B 3a608X Te€X M JAPYTHX JKHJA OOBIYHO CBfA3aHO C CHJBHBIM
yBenrYeHHEeM MOIUIHOCTH CJIOJMTOB, KaK 3TO M BAAHO B HIKHEH uyacTH 3a6o0d,
HO BMeCTE€ C TeM CO3JAaeT OIpele/eHHBE 3aTpPyAHeHUs B pacuudposre
3abos, TaKk Kak JaJeKo He BCErza MOXHO YCTAaHOBHUTB, AEHCTBHIO KAKOH
HHBEKIHA 00s13aH CBOUM NPOHCXOXJAEeHHEeM CJIOAUT.

HexotopuiMu MopdOJOrHUECKUMH OCOOEHHOCTAMH 00JaJaioT  KHJB,
BCKpHTHE HAa  MaabmesckoM npuucke B 1928 r. apresasio Slpocsiasuesa. Ha
puc. 13 usobpaxen mnsaaH 3Toi BeipaboTkm. [locaennss BeITAHYTA C CceBepa
Ha 1or Ha 154 npu wupuHe OoT 3 mo 10w, ray6uHa okoJO 6 4.

BCKpPHIT KOHTAKT CEPIEHTHHHTA C MeTaMOpP(H30BAHHBIM ME30KPaTOBLIM
JIMOPUTOBEIM nopdupuroM. B 3amazsom 60pTYy OTUETJIHBO BHUAEH IMOCTENEH-
HBII Mepexoj, 3€JeHOBAaTO-CEPOTO CepNeHTHHHTA CHauaaa B 60Jee CBETAYIo
PXKABO-CEPYI0 MACCHBHYIO TaAbKOBYIO NOPOAY, 3aTe€M [PH JABHXEHHU HA BO-
CTOK B TaJIbKOBHIH ClaHel € OGHIYHBIM MpocCTHpanuem cianueparoctu C3 320°
u ¢ nagenreM noj yraom 60° ma CB. B rtaabke, COTJIaCHO C CJaHLEBATOCTDIO,
NPOXOAAT JBE XHUJAH, 06pa30OBaHHBE YETKOOOPAa3HO BHITAHYTHIMH JHH3AMH H
KesasakaMu 6eJOro mJarHok/aasuta. [locaenHHBl OKyTaH CHJOMHOR KaAMOH
MeJKoyewlyHuaToi TeMHOOYpPO# CIIOAH, nepexoisileli B CAI04SHO-XJOPHTOBHH
arperaT, KOTOpPH Jajee CMEHSeTCd XJOPHTOM M, HAKOHEl, TaJbKOBO-XJODH-
TOBBLIM CJaHIEM CBETJIOro roay6osaro-ceporo ngeta. Ilocaeanufi mocrenesso
NEPEeXOAUT B pxKaBo-Gesibifi TaJIbkOBHE caaden. B 10xHON yacTH BHPabOTKH
06e xuawl caumBaloTcs. MoumHocTs catoauta He npespimaet 10—15 cu, -mour-
HOCTb XJOPHTOBHIX 30H HECKOJABKO 6OJblIE,

Aprenpio 106HTO HEKOTOPOE KOJHYECTBO H3yMpyHoB, OHH HaXOJIHJAHCH
IMaBHEIM 06pa3oM B XJAOPHUTOBOH U TaJAbKOBO-XJODHTOBOH 30HAX H mpef-
CTaBJSAMM XOpOIlHe, HO MeJKHe NPU3MOUYKH JOBOJBHO CBETIOH 3€71eHON OKPAaCcKH
C OOUJNBLHBLIMH BK/IOYEHHSMH MEJKUX uemlyeK XJOpHTa. IJTUM 3a00eM HJLIIO-
CTPUPYETCS Ha/JM4HEe KHUJAbHOTO KOMILIEKCa MaJjo¥ MOIIHOCTY NpH 3HAYH-
TEeAbHBIX pa3Mepax Mo NPOCTHPAHHIO, CBSI3b KHJIBHOTO KOMILJIEKCA C KOHTAaKT-
HOH 30HOH Tanabka M WOPGUPHTA M NOAYHMHEHHOCTH (OPMBI KU/ MECTHHIM
MEJKHM OCOOEHHOCTSIM 3JEMEHTOB CJAHUEeBATOCTH, NPU OTCYTCTBHH MPH3HA-
KOB KaKux-1H60 MexaHuuyeckux pedopmanuii €aMoro XHJIbHOTO KOMILIEKCA.

Ananornuen IlepBomafickuit 3a60#t Ne 17 Ha ropusonre 21 cax. (1929r.),
o6najaiomui, OJHAKO, Ype3BHYaliHO BaXMHBIMH OCOGEHHOCTAMH (puc. 14).1!
Becp kuIBHBIHA KOMIJIEKC 3a/eraeTt B ToJille TaJbKOBOTO claHua. B samamHoi
yacTH 3260 BCKPHITA TAABKOBO-XJAOPUTOBAA TNOPOAA, Ha 3anaje nepexoAslnas
B Tajqpk. Yacrtp 3a60a BeipaoTaHa H 3ajoxeHa. B BOCTOYHOH HNOJOBHHE
3a60s Hab/OJaeTCs KUJIA ME3OKPATOBOrO JHOPHTOBOro mopdupura, passer-
BJAAIOINAACA B BepXHed NOJOBHHE Ha JBa NPOXKH/IKA. ITa KUAA 3aM€raer
COrIaCHO C 3JeMeHTaMH CJA4HHeBaTOCTH Ta/abka: npocrupanne C3  320°
-magenne CB 80°. Opxna nsaruok/asoBas KHJIKA NPOXOAMT B XujIe nOpdH-
purta, japyras Kak OBl 3aKaHUHBaeT NPaByi0 BeTBb NopdupHTa B Bepxy 3abos.
Kuaxu nJarHoxJgasHTa HMEIT Te Ke 3JeMEHTH 3ajneranus. 2Kuapl nopdn-
puTa ¥ TNJArHOKJNA3UTAa OKAHMJEHB YepHO-OYPHIM CJAIOJUTOM, 3@ KOTOPHM
pacrnoJiaraeTcs aKTHHOJMT B BHJ€ PE3KO OTPAHHUEHHHIX, MEJAKO- U CPeAHEe3ep-
HUCTHX JHH3000DAa3HBIX CKOILIEHHH 3€JeHOr0o LBETA.

Bech 3TOT OOHUHBIA KOMILIEKC pacCeKaeTcs MJacToo6pasHoi ,MOWHOR®
XHJAOH TJATHOKJA3UTA C  PEe3KO OTJIHYHBIME 3JeMeHTaMH 3a/deraHud npu
MOIIHOCTH okosao 40cxm,

. MoOWHBM NJAarHOKAA3UTOM CEKYTCSl XJODUT, aKTHHOJHMT, CIIOJIUT, MOp-
$HPUT M NMIATHOK/IA3HT, W HH B OXHOH H3 3THX NMOPOJ He OGHAPYKWBAETCH
NPH 3TOM CKOJBKO-HHOYAb 3aMETHBIX SK30KOHTAKTHHIX SIBJACHHUM.

Munepa/nbHBIfl COCTAB NJArHOK/JIA3WTOB, COTVIACHO 3aJ€raiIlux H CeKy-
HIEr0, B CYI{eCTBEHHOH YACTH OJHUHAKOB — 00€ WU/ CA0KEHB NAArHOK/Ia30M

i 3apucoska A. [1. byposa.
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Ne 26—28, wo B kawjaom mTyde H3 MOIHOA CeKylleHd Xuabl  HEH3MEHHO
HaO/JII0JAI0TCSl MeJNKHe 3epHHUKH Oypo-KPaCHOro TrpaHaTa, KaTErOpPHYECKH
OTCYTCTBYIOIIME B MEJKHX COrJacHO 3a/JeralolHuX NJarHOK/Ia3sHTOBBLIX JHH3AX.
Hannune rpanarta B Cexyme#t »Kujae YKa3bBAET HA ,KPOBHOE“ DOACTBO ee
C 3amajHofl rpaHUTHOH MHTpy3HeH, OTCYTCTBHE Ke €ro B COIVIaCHO 3aJ/eraio-
HMX JMH3aX, HAXOISUMXCA B CTOJb TECHOM COCEACTBE C CeKyliefl KHJIOH,
HO3BOJIAET YCOMHHTbCS B HaJHYMH 3TOrO0 ,poacrtsa“. OueBmaen, takuMm 06-
pasom, GoJiee IOHBIA BO3PacT CeKylleH MIarHOKJA3UTOBOH XKUJbl, FreHeTHYECKH
CBSISAKHOH C 3amafHLIM TPAHUTOM,

Caenyer OoTMETHTb, YTO Gojiee ueM CTOJETHHH ONHT PaboOTH HAa H3YM-
PYIHBIX KONAX HpPUBEJ K BHIBOAY, UTO H3YMPYJOHOCHOCTh CBSI3aHA C MEJKHMH,
4eTKO0Gpa3HO 3a/eraloIUMH COIVIACHO C CJAHUEBATOCTHIO MIATHOKJAA3HTAMH.
Moiunnie ke, xopomo 0QOPMAEHHBIE CIJIOIHEE NJIaCTOOGpA3HHE CEKYIIHE
MUJBl TJIACHOKJIA3HTOB HHKOTAA He 06pPa3yOT H3YMPYAOHOCHOTO KOMIJEKCa.

Taxxe J/MIIeHH M3YMPYAOB H NErMaTHTOBHE XKUAH ¢ KBapuem. Ha-
JIOCTPHPOBATh 3TO IIOJIOXEHHE B YHCJIE€ MHOTHX JDYTHX MOTYT TPH XKHJHI,
BCKpHITHE B 3amagHoM 6opry Boasmoro I[lepBomafickoro pasunoca. B KoH-
TaKTax C TAKHMH XKHJAAMH B TaJbKOBHIX MOpOJax OOGHAPYXKHBAIOTCI MHHE-
pasbHBe HOBOOOpDA3OBaHHS HHUYTOKHOTO Macuitaba W TO He Bcerga. Tanabk
Ha paccTosiHUM 3—D c# OT KOHTAaKTa NPEBPAIEH B XJOPHUT, H JHUIIb HEIO-
CPEeACTBEHHO K KHJ€ INPH/AEraeT HHOTZA HHUTOXHHH CJAOH CHIOAB, MONIHOCTH
KOTOPOTO H3MepsieTCs MHJ/JHMETPAMH.

3tu dakTe nocayxuau ocaopanuem I1. IT. HHTHI/ILU{OVIY OTHECTH TaKHe
WML K KATErOpHH ,CTEPHIBHBIX, B OTJAHYHE OT H3YMPYIHBIX [JIArHOK/4-
3HTOB, MPEACTABIAIOIINX IEMNOYKM MEJAKHX JHH3 H XKEJABAKOB, 3aJeraioliux
COIVIACHO C CJAHIEeBATOCTBHIO BMEMIAIOHIEro HMX TajbKa.

CBoeoOpa3HbIME YepTaMH OTJHYAETCHA XKHUJBHHHA KOMILVIEKC, BMeEIaloiei
MOpPOAOH AJS KOTOPOro CJAYXHT aMpuboauT. JlyumuM mnpUMEPOM IKHJ
TAKOro THIA sBJAfETCH XHJAA HAa Ma/auHOBOM KJaiwoue, pa3Bejiannad B 1928 r.

~ Kanasa, mgaunon 300, npoiineHHas 3feck no asumyty CB 50°, meauxom
npolsa no BeiBeTpeaoMy aMPuOOJHTY, HHBHUHPOBAHHOMY MAacCOH KW
NJIarHOKJIa3HTa B CaMblX PasHOOOpasHLIX HampaBaeHHax. OQHA M3 TaKHX XKHJ,
IpeACTaBAAoas NPoLOMKEHHE KM, pa3pabaTriBaBuieiics 10 1923 r. maxrtoi
»MasuHoBo#“, npoctupaerca no C3 320° u magaer nox yraom 70° CB.

9To nampaBieHHe CBOHCTBEHHO Haubo/ee NMPOAYKTHBHBIM KHJIAM. BOJb-
Hiee, yeM Yy JPYTHX XXHJ PAE3BHTHE 3K30KOHTAKTHBIX SBJIEHHH ¥ HAXOJKH
MEJIKHX 3e/eHbX O6epHJJIOB Jaju IOBOA HaM npou3BecTd (oJjee AeTaabHYIO
pasBeixKy HMEeHHO 3TOH xuasl. OHa Oblia BCKPHTAa YIrIYOKOH KaHaBH IO
7,5 # u Bhipa6oTaHa WITPeKOM Ha npotsxeHud 3#. [lpu sTomM mnobuiTo H
'npobeTo 27 #3 pyaw u noaydeHo okoso 4002 MyTHEIX, HETOMHBIX A5 OTPAHKH,
3eJeHbX 6epuaaoB, YTO JAOJKHO OHTH NMPHU3HAHO OTPUUATENbLHBIM PE3y./bTa-
-ToM. Ilpy onpo6oBaHMKM MHOrOYHCJEHHHIX KHJI MOAOGHOrO THIA Ha I'IepBo-
MaiCKoM NPHUCKE BCIOAY noJayuex eme 6osee ONpeneNeHHHH OTPUUATEIbHBIH
pesyJbTar.

B pa3spese xuma ,MaauHoBag“ mnpencraBaseT CACAYIOUIYIO KapTHHY
(puc. 15): B 6opTy KaHABH BCKPHITA XHJAA CHJIBHO KAOJHHH3HPOBAHHOTO MO-
JOYHO-6€J0r0 NJIarHOKJIa3HTa, OKaiM/IEHHOro Oypo-yepHHIM MeJKouelyiya-
THIM CJIORMTOM, H CJAHIEBaTHl CIIOAMCTHH naaruoampuboguT; B BHCAYEM
60Ky MeXAYy CII0AUTOM H aMPuOGOJUTOM pacnoadraeTcsl 30Ha CJIOJSAHO-AKTH-
HOJUTOBOH MOPOABI OKOJO 14 MOIIHOCTH, CO€IHHEHHAas C CJAJIHTOM H aM-
(puGoHTOM NOCTENEeHHHIMH mepexosaMu. B BepxHell uactu 3a60s B coCel-
CTBe CO CJAIIUTOM HabJjwoaaercs o6pa3oBaHue CIIOAAHO-KBAPIEBOTO arperara.

Takofi arperar ToHKouemyiuaTo#i Oypo#l CJAIOAB H TOHKO3EPHHCTOIO
KBapua HabJaiofaeTcss B KayeCTBe 3K30KOHTAKTHOro H3MeHeHusd aMmduboanta

I II. MatHuukui, [eHeTHd. COOTH., TOPH. MOPOX CBHTH H3YMPYAHBIX CIAHLEB,
Tp. Teon. Kom., 7, XLVII, Ne 3, 1929. )
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B BHAE KAGMKH y MHOTOUYHCJEHHBIX MJArHOKJa3HTOBBIX JKHJOK, BCKDPHITHIX
MasusoBO# KaHaBo#. B paccTOAHHH OKoJO 2 # K BOCTOKY OT H300pamen-
#oro ma puc. 15 3ab6os kaHaBOH BCKpHITA JHH3a CJAHBHOTO KBaplia OKoOJO
1,56 ¥ MOIWHOCTH. :

Eue 6oaee mokasaTtesqeH 3abof mTpexka. 3[ecChb MeJKHe XWJIKH HJArdo-
kJa3uTa 006pasyoT Ha KoHTakTe ¢ aMPuOOJHTOM JHLIBb CJAIOAHCTO-KBapIeBHE
OTOPOUYKH, CHIOAMT Xe pacroJaraercs, IVMaBHEIM 006PasoM, BHYTDH MOILHOIO
NAarHOKJIA3HTA.

Hukakux ocTaTKOB TaJbKOBHIX MOPOJ HE TOJbKO B 3aboe, HO faxe Ha
3HAYMTEABHOH maomanu (u3MepsieMOH KHUJAOMETpaMH), HpHJexauell K Hemy,
He BcTpeueHo. C ApYrofi CTOPOHB, He BHYIIAeT COMHEHHs IPHHALJICKHOCTDH
)KHJABHOH HHBEKIHH 3aNaAHOMY I'PaHHTHOMY MAaCCHBY.
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Puc. 15.- Xusa MaaupoBOro K/A0Ya: MIArHOKAa3uTOBas Kuna B amdbu-

Goaure; 06pA30OBAHURM CHOAH CKYAHbl Y MOMHbIX TMAaFHOKIA3UTOB
M OTCYTCTBYIOT COBEDIIEHHO OKOAO MAMOMOUIHWX M/AArHOKNA34¥TOB.

1—anp6uTHT; 2 — Ccal0a; 3 — CAVAUCTO-KBAPUEBHI 3anb6ani; 4 — cao-
AYCTO-aKTHHOJHTOBaA MNopoxad; 5 —naarnoaMbub0aHT.

Macmra6b /.

Bepuasbl, HalijaeHHble 374eChb, 00/1aJAI0T HEKOTOPBIMH CBOEOOPA3HLIMH
cpoiicrBamu, Ilpexae Bcero, Bce onu OblJIH HaiiZeHH B Te/ie NJAarHOK/JIa3HTA.
Hab6aozanuch npu3Mouku Gepuaja, OJHHM KOHIOM COINPHKACAOILHECS C CJIo-
JHUTOM, HO HH OJHOTO KPHCTaJMa, XOTA Obl YACTHIO NMOTPYKEHHOTO B CJIOAHMT,
HECMOTpPA Ha THlaTeJbHble MNOHCKH, HafjeHo He Opio. 3ateM, IO TOHY
OKpackH GepHaJH Pe3KO OTIHYAMIUCH OT OOBIYHBIX H3YMPYAOB, NPHOIMKATICH
¥ TOHy aMa3oxuta. [o/yboBaThlfi OTTEHOK HABOJIHT HA MBICAb O CXQACTBE
ycaoBuii o0pasoBaHusi 3THX GepuaioB ¢ Gepusaamu KysHenmoBCKHX Konef.
O kysHenmosckux ke Hsympyaax A. E. depcman! numer: ,Cam u3yMpyA.
XapaKTepU3yeTcd TeMHBIM CHHEBATHM OTTEHKOM, NIepexo/s B TOH aKBaMapHHa“.

. 3HauuTeJbHHIM pasBuTHeM Ha [lepBOMalicKOM TNpUHCKE ‘NMOJB3YIOTCH
TIETMAaTHTOBBIE JKHJBI, COCTOAIHME H3 KBapla, MHKDOKJHHA M aabbura. Kax
'Ha NOBEPXHOCTH, TAK H B PyJHHKE, ¥ B CKBaxuHax Ha raybune 100 —150—
180 # oum mpeacraBigoT OOBIYHOE sBJIEHHE. ,

MomuocTs 2THX XKua BapbupyeT oT 1—2cx# no 3 m. Ilpekpacunie xepHbE
TO3BOJAIOT YCTAHOBHTb, 4YTO KBApIEBO-MHKDOKJIHHO-aAbOHTOBHI arperat

‘1 A.E. ®epcuman, [lparcuennne u nsersie kamun CCCP t. 11, crp. 144, 1925.
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HepeJKO OOpasyeT BHYTPEHHIOI 4YaCTh XKWJbL, IO GOKaM KOTOPO# pacnosa:
ralnTcd 30HB MEJAKO3EPHHUCTOrO aniamuTa. ,

MaxpOCKONHYECKH ONMCHIBAEMbie JKHUJIB [PEJCTABAAIOT PO3OBHI AO-
BOJLHO KDYMHO3CPHUCTHHA arperat MMKDOK/MHA, B KOTODOM pacCesiibl TaKKe
KPynHHE YIJOBaTHE 3epHA CEPOrO KBApla K Geibie NATHOOOpasHbe CKOMJe-
HUsl — BEChMA@ pPACHPOCTPAHEHHOE sIBACHHE MeTaCOMAaTHYECKOTrO 3aMeIleHHst
MUKDOK/AUHA anbburom. [Tocrensuit kak Obl NOTIOMIAET MHKDOKAMH, oxafiMads
3€pHa MOCJCJHEro u BHEAPAACH B HHX B BHAE XKWJOK ¥ 3anuBoB. Hepenpku
YHaCTKH, B KOTOPHX anbOUT pe3ko npeobaafaeT Hal MHKPOK/JAHHOM, a HHOTAA
W BHITECHAET €ro LEeNUKOM.

[Toa mMuxpockomoM anbGHT NPEACTABASETCA HJAM B BUJE TOHKO3EPHU-
CTOrO arperaTa, HJAH B BHJAE CKONJeHHR TAa0JHTHATHIX ABOHHUKOB MO aabOu-
TOBOMY 3aKoHy (pHuc. 9).

M3 nHEeBMATOreHHBIX MHHEDAJIOB B ONHCAHHBIX XHIAX BCTpPeUeHbl QIIOPUT
u anatut. Ilocaennuit o6pasyer BKJAIOYEHHsI B MOPOJE B BHJAE BeCbMa HECOBEp-
wenHo odopmaeHsbx 3epel (puc. 10), HO B NOJOCTAX 06pasyeT XOpoIIHe KPH-
ctanibl. [1040CTH B 3THX KHJAAX 1OBOJIBHO OObIUHE. PasmMepsl nosoctei OGEYHO
He3HAYHUTEJbHH, HO He MNpPEeACTABJSIOT DEIKOCTH H KDYIHBIE ,3aHOPHIIA®.
Oxpyxamomue ,3aHOPHUIH® 30HB XKHJI CJIOXEHH aibOHTOM, B ,3aHOpHIIAX “
obpasyioTcs rpe6eHyaTsie APy3e. ANaTHT B ,3aHOpHIIAX“ OObLIUEH H, B 3a-
BHCHMOCTH OT Pa3M€POB HX, BCTPEYaeTCs HJH B MEJKHX HrOJKax HJAH B BHAE
KPDYNHBIX KOPOTKOCTOJAOYATHIX KPHCTAJJIOB, BPAcCTAOIUX B alb0uT. OTHO-
IeHHe JUIHHB 3THX CTOJOHKOB K HX JHAMerpy B cpexHem 1,5:1; uBer
OJIHBKOBO-3€/MeHbIA. PasBuBaercs NHpH3Ma H IIHPOKHE 3€pKaabHO-OJECTAIHHA
NHHAKOMJ, TDAaHH AMIHPAMHJ CKYyIHBI M DasMepbl HUX HHUTOXHEL

2Ku/bl OMMCAHHOrO THNA BCTPEYaNHCh B TaJbKOBHIX C/IaHIAX, HO IJaB-
HeIM 00pasom 3aseraioT B ampuboanre. H3MeHeHust GOKOBO# MOPOAB B KOH-
TaKTe C HHMH KOJHYECTBEHHO HHUYTOXHBI: T/JbK XJOPHTH3HUPYeTCd, a aM(puoosr
NpeBpaILaeTCst B 3€/1eHOBaTO-Cepyo cloay. B atoll caloxe, Taxxe uspenxa,
BCTPEYAIOTCA KPHCTAL/Bl anaTHTa.

Ha MaJpiieBCKOM NpPHHCKE XKHJ 5TOr0O THNa He HabJa0faeTcH.

CoBepuICHHO OTJIHYHBL OT BCEX ONHCAHHHIX THINOB O EpHUJAJOBHE H
6epHANO-ONIOODHTOBH € X HJAB. Mopposoruuecku OHH NPEACTABJIAIT
THNHYHBIE XU/IbHbE Testa. Popma MXx JauH3000pasHas, pasmeps 10 204 1o
npocTHpanyio npu 1—1,5# MOIIHOCTH, pasMepsl NO MNAaAECHHIO BapbUPYIOT
B npegeaax 15—20xu. Taxkolr ¢opMbl KHJABHBIE TeJa 3aJeralT B TAAbKOBOM
€JaHile COIJIaCHO C HanpaBJeHHEM CJAAHIEBAaTOCTH.

Yacro GoJsiee wMeskWe JUH3B COEJIHHEHH MeXAYy C000I0 TOHKHMH ,NpO-

. BOJBUKaMuU“. :

MuBepa/pHBIH COCTaB 3THX XKHJ OObUYHO caexpylomuil. ['naBhyio macey
XKuabl o6pasyeT Oeanlfl, roay0OBATHH MJAH XKeJTOBATHH AOBOJABHO KPYMHO-
3epHUCTHI cnaowHo# arperat Gepuiasna. B Hem B xagectse npumecedd BCTpe-
YAIOTCst MYyCKOBHT, KHC/ABIH TJArHOKJAa3, XJOPHUT, (IIOOPUT, H3PeAKa MOAUG-
ACHUT, CaMOPOJHBIH BHCMYT (PEAOK), MHPHT U XaJbKOHNHPHT.

B MeakuX XKUJIAX KOJMYECTBO MAATHOKJIA3a W HHOrAa (PAIOOPUTA CHABLHO
BO3PACTaeT, ¥ OHM OECNOPANOYHO [epeMmewmuBawTcs ¢ OepuanoMm. B Gonee
Ke KPYHHbX JauH3ax (puc. 16) naaruoksaaz Ooabliiefl 4acTbio COCPEAOTOUEH
B GOKOBHIX YaCTAX JHH3, a QMOOPUT — B BUCiYEM G0KY. CKON/IEHUA NOCAEIHETO
MHOrAa MOCTHIAIGT PAa3MEPOB, He YCTYMNAWINUX OEPUAJMOBBIM AUH3AM. Mycko-
BHT U XJOPHT YacTO PACHOJArawTcs B macce Oepuana B BHAE TOHKHX MOTO-
KOB, Napa/uIeJbHHX NMPOCTHPAHHIO HHJEL ‘

B Gosee xpymHBHIX KHJAAX HE NPEACTABIAIT OCOOEHHOW PEIKOCTH HO-
JOCTH, HUHOrAA /JOBOJIbHO 3HAYHTEJABHbIX DA3MEPOB, BHICTJIaHHBIE APY3aAMHU
Gepusaaa, npuyeM pasMepsl KPUCTAIOB moc/aensero jgocrurant 30—40cx no
Le n 15—20cxu no L,.

O/ MH H3 TAKUX KPHUCTAMWIOB H300paxKeH HA puc. 17. XOpOmo pasBuTHE
rpafyd NPH3MH NOKPHITH OOHJABHBIMH (HTrypaMu pasbpelaHus, NHHAKOHA 3ep-

180



KaJqbHO OJecTail; Ha O0oJee MeJKHX KpHCTalJaX HaGAIAATCs J1O0BOJBHO'
peixue rpanu jgunupamuna. Ha puc. 17 xopowo BHaHA CH/IbHAs KOpPPO3HA
Oepuiia ¢ OTJOXEHHEM H3 Pa3belIeHHOH MOBEPXHOCTH 60pOAABYATOrO arpe-
ratTa MYCKOBHTAa ¥ KJHHOXJOpA.

BepuasoBbie xuabl OOBIYHO OKaiM/EHB JOBOJBHO MOIIHLIMH 3a/b0aH-
IaMH MYCKOBHTA; HEPEAKO TaK Xe HemOoCPeACTBEHHO K Oepuiny Tnpu/ieraer
rpe0GeHYaTHIi arperaT Maprapura, gajee CMEHSIOMHACT MYCKOBHTOM,

Bepunnosrie u 6epu/agao-gaioopuTOBEE KHJIB BCTPEYEHH TOJLKO HA
Manvimesckom npuucke. Hu Ha OxHOM M3 APYrMX NPHHUCKOB TakuX GOJBHIHX

o

f-”?:r )
WG

o~

Eilr M2 FFs Elv BSs
Ns V7 Xs by

Puc. 17. Bepuan us
Puc. 16. Paspea Gepuanceofi xuau. ' ApysHl, BHICTHAAMOLEH

A 0/0CTH B 6epHIIOBOH
I—Gepuan cTOpOXHIKAMH MyCKOBHTA; xuae. Bugna xopposus

2—¢a00pHuT; 3 — naaruoxxas; 4 —map- 6epuana ¢ o6pasosa-
rapuT; 5—MYCKOBHT; 6—TalbK; 7—MO- . HueM 60opojaBuaTOro
anbaednt; 8 — caMOpONBLIE BHCMYT, arperata MyCKOBHTa H

9 —anexkcaHapHT. ANOPETA. !/, HaT. BeM.
Macmrab /. ) )
CKOIJIEHHH B5THX MHHEpaJOB He BCcTpeyanocb. M B o06mem HabJamopaercs
MOCTeNeHHOé YMeHbLIEHHE MacmTaba >MXUJbHEIX 00pa3oBaHdil ¢ MEepexonoM
OT CeBEepHbIX NPHUCKOB K IOXKHBIM.

ManbimeBCKHH NPHHCK NOMHMO OGH/MSI KHJAbHBIX YYaCTKOB Xapakre-
pH3yeTcsl HalHyHeM OepHUIIOBBIX H OepHAI0-PMOOPUTOBHX Xua. Caenyomui
3a HuM B 4xu x rory [lepsomafickuii npuucK yXXe JHIIEH HX, HO NIPEACTaB-
NseT MOILHYIO CBHTY H3YMPYJAOHOCHBIX JIMH3 H XWJI. PacnojoxesHHHH eHie
oxuee, 2,5 kM, CBepIJOBCKHH NPHHCK IPeJCTaBASET KOMILIEKC 6oJee KO-
DOTKHX HM3YMPYJOHOCHHIX XHJA, OO/ee HJIH MEHee H30JHDOBAHHHIX APYT OT
rpyra. Hakonen, YepeMmaHCKHi NPHUCK NMpPeCTaBIAAET CJAEAYIONLYIO KapTHHY.
[MepHAOTHTOBHIH MAacCHB, CPABHHTEJBHO €200 OTAJILKOBAHHEIA B IeHTpaJbHOH’
1aCTH, Ha nepupepuu NpeBpalied B MACCHBHYIO KapGOHATO-TaAbKOBYIO IOPOLY.
3 3TO#i OTOPOYKE NPOXOAAT M3YMPYAHbie XHJb. OHH XOpOWIO BHAEPIKHBA-
OTCS Ha 3HAYHTE/JIbHOM npocTupaHuu—a0 100—150 # npu HeGoapOR MoOuL-
1octu. [locaenuas o6uiuno He npeswnimaer 0,6—0,7 #, uspenxa nocruras 1—
[,5 # u yacro najaas jgo 10—15 ca.

[MpuypoueHHOCTh 3THX 00DA30BaHHA K TpPEUWIHHaM B TaJAbKOBOH mopoae
IJA€Ch BRICTYNAET HarasaHee Bcero. Hepenxu ciyuawm pasBeTB/ICHHSA XHA H
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B3AHMHOTO MEPECeUCHHS WX [0 HANPABACHMAM, COBNAAAIONIUM C TpPelHHAMH
OTJIeJbHOCTH GOKOBOH NOpPOJib. V3BeCTHH 31eCh TaKKe KU C NajgeHueM
Ha 3amaj, YTO B CEBEpPHBIX NPHHCKAX HaAOJI0NAI0Ch B KayeCTBE pPEeIKOCTH.
Takas xnia nmpociexeHa Ha npoTsxennn Goxee 100 # mo mnpocTHpaHHIO,
npuyeM U3YMPYAOB B Hel He o6Hapy>KeHo HO BCTpEYaauCh oémbume cKomsie-
H¥g anaTuTa ¥ YEPHOro uiepJaa.

Ilo cBoe# ¢opme UepeMmmmaHCKHE KUJIB KOBOJIBHO THIHYHBL. YeTKO-
o0pasHbie pasiyBhkl CPABHHTE/bHO HEGOJBIIMX pA3MEPOB YaCTO COEJHHEHH
»[IPDOBOJHHKAMH ", MNPEACTABAAOIIUME JUH3000PA3HBIE CKONJEHUS MeJaKode-
WyHAYaTOro KJAMHOXJIOPA, PACHOJOXKEeHHbe BJOJAb TPEIHH GOKOBOH HOPOIBL.

Ocobennocramu HepeMMAaRCKAX XKUJA ABIAIOTCH:

1) pacnpocrpaned CcepoBaTO-3€JEHBIH LBET CJAKAb, OKaUMJSIONIEH MAJaa-
THOK/a30Bble JIMH3b, OJarogaps uemy B 3a60sX Ghipaer JOBOJIBHO TPYAHO
HaliTH TPaHHIY MEXAY CJAIOAHTOM U XJOPHTOBOH 30HONH;

Puc. 18. HUsyMpyauw B ksapue. Buanbl 06JA0M3HHBE KDUCTAANBl H3YMPYA2 B
cepoff Macce KBapla H OTNEYaTKH Ha HEM OTGHTLIX KPHCTANIOB H3YMPYAd,
Har. Bea.

2) - HCKJIOUHTE/JbHAS CBeXeCTh NJarHOKJa30B, CJOXKEHHHX KPYIMHBIME
JKEJTOBATHIMH 3epHamMH naaruokgasa Ne 25--30; 3Tu 3epHa CTeKAsHHO-
6aecTamn B 00/aal0T 3HAYMTENBHOR NPO3PAYHOCTBLIO, YTO PE3KO OTAHYAeT
WX OT MaTOBHIX ¥ COBEPIIEHHO O€/BIX IJIATHOKJA3HTOB APYTHX - npnncxoa~

3) caaboe pasBHTHE AKTHHOIUTA H

4) 3Ha4yHUTeJbHOE H HHOIJAa OOMABHOE Da3BHTHE xpn3odepmma,

5) MOPHONOrHUECKH XUJb XOPOWO BLIJICPKAHE H DPACCTOAHUA MEXAY
HHMH 3HAUYHMTeJbHE. o

Munepanorus XuibHbiX 006pazoBanuii

DdAEeMEeHTH

1.1 Tpadur BCTpeyaeTcs B BHAE TOHKHX NpPHMasok, A0 1,5—2 cu
MOINHOCTH, BeChbMa TOHKOYEmyHYyaToro arperara, B TaJbKOBHIX CJaHIax, HO
He HMeeT DErHOHaJZbHOrO pPACHPOCTPAHEHHH M IPHYPOUEH K KHJBHHIM KOM-

NJIEKCaM.
Takue npuMasku BCTpeUeHb, HaNpHMep, Ha MasgimeBckom nanCKe

ckBaxxuHoit Ne 7 Ha rayOune 37 #.

-1 N MHHepaaos coomefcmyer HoMepaM Ha amarpammax 1 u II (cTp. 191 u-194).



2. BucMyT camopomHbIii BCTpedaercs Taxxke Ha MaibleBCKOM Npu-
ucke. OH HpeincTaBAseT BKPANJEHHOCTb MEJKHX 3epHbUIeK B Oepuajie’ u
¢ paspaboTKO# Gepu/JOBHX KuJ TepecTat OHTbL peaxocTeio. Berpeuenn
CPOCTKHM BHCMYyTa ¢ MOJMOIEHUTOM M XalAhbKONHPHTOM B 6epuaie, npuyeM pas-
MEpH HHAHBHJOB 3THX MHHEPAJOB AOCTUTAIT 1 ¢4 B HanGOJbIIeM HANPABJIEHHH,

Cyapdunn

3a. MoanuGaeHUT BCTpedaeTcs B BHJAE MEJKOH peakofl BKpanaeH- -
HOCTH B MerMaTHTOBHLIX Xujax [lepBomalickoro mpHHCKa, CO/epHAIHX aKuec-
COpHBUH rpaHar.

3b. Monu6a1eHHuT, HHOrga B chCTaHmX ¢ BHUCMYTOM H XaJbKONHPH-
TOM BCTPEYaeTCss B GepU/JOBBIX KHaaxX MaubilneBCKOro H XHTHOTO NPHHCKOB,
' 4, ChanepuTt xpacHoBaTO-O6ypOro iBeTa B 3€PHAX, BEAHYHHOIO C Opex
H B He6GOJBLIHX 3EPHHCTHIX CKOMJIEHHAX BCTpequ B KBapUEeBBbIX XKujaax Mauasi-
UIeBCKOTr0 T{PUHCKA,

5. Tamenur 06Hapyx<eH B KHJIbHOM Kommaekce IlepBomaiickoro:
TIPHHCKA. .

6. [IluppoTHH YycraHOB/JEH HAMM B BHJAE HE3HAUHTEJILHOH UYemyH-
4aTOH BKDANJIEHHOCTH B KepHax GypoBbIX CKBa)kuH IlépBoMalickoro npHHCKA,,
rAaBHBIM 06pa3oM B AMOPHTOBHX MOphUPHTAX.

7. MupuTt Bcrpeuaercss AOBOJBHO 4acTo. OH oOblYeH B BHAE TOHKHX
NPUMAa30K Ha TPeNiMHAX OTHEJBHOCTH YIVIHCTHIX CJ4HLUEB M JHOPHTOBHX MOP-
¢upuroB. M3peaxa BcTpeyaeTcs B 3HSIOUMX TpPEIHHAX B BHIE 3€PHHCTOrO
arperara. BcTpeuaercs Tak:ke MHPHT B TPEUIMHAX pa3ApPOO6JEHHBIX KPHCTAJ-
JUKOB 0epu/Jja B KauyecTBe ,3aJe4YHBAIOLlEro“ MHHepata.,

8. XaJIbKONHUPHT BCTpPeyaeTcs BMeCTe C NHPHTOM, HO 3HAYHTEJIbHO
pexe,.

9. BopHuT u3peika HaGa0AaeTCd B BHAE TOHKON MJEHKH HA XaJbKO-
NHPUTE.

Oxucas

10. KopyHnza BcTpeueH Bcero B OfZHOM uiude caoauta, THE yCTaHo-
BJEH ONTHYECKMMU H3MEPEHHIMU, S
11. 'emaTuT BCTpeyeH Ha JIIOOJIMHCKOM nppmcxe B BHJAE BKpal/JeH-
HOCTH MEJIKHX YellyeK B TaJbKOBOM CJ/AHIE. :
12a. KBapun ampmMuaTeii -— B BHJAE JAMH3, CQCEACTBYIOWIHX . C JHH3AMH H
' XKeJBAaKaMH NJAaTHOKJa3uTa, B XKUJAbHBIX KoMI/ekcaX. Haxoaku Takoro xsapua

CYHUTAETCA MECTHBIMH paﬁoTHHKaMH H CTapareasaMu 6JIaFOHpHﬂTHbIMI/I noxka- .

3aTe/IAMH H3YMPYLOHOCHOCTH K.

12b. KBapu cepulii WAM CBETJOABIMYATHIH, H3PEIKA BCTPEUALTCH B m'ry-
dax c usympyaom (puc. 18), rjpe samnogHsieT HPOMEXYTKH MEXKAY KpHCTaI~
JIAMH €T0, KaKk Onl UEeMEHTHPYH HX.

12c. KBapu cBer/OCEpHIl BCTpPEeYEH B BH/AE XHJ H JHMH3, MOIHOCTbIO
A0 2—3 M, B Oro-zanagHofl vyacTH ManblI€eBCKOr0 NPHHCKA, HA MJOIMARK
MEXKIY Hepsomaucxnm NPHMCKOM ¥ ManMHOBLIM KJIIOYOM H MEXIy Ceepa- -
JOBCKHM TPHHCKOM M -pekoit B. Pedr.

B 3THX xujax, oObIYHO Y 3a1b6aHA0B, BCTPEUYAIOTCA B KBaplie KPHCTAJIbL
MYTHOTO CepOBaTO-3e/eHoro Oepuaaa, JAOCTHraloliHe pasMepoB [0 .5 M-
B aaHHy. CKORJIEHHS TAKHX KPHCTAAJIOB B KBapUEBbIX MKHJIAX MaubliieBCKOro-
NPHHCKA CAYXKHJAH OOBEKTOM paboT craparteself, OJHAKO HENOATO, TaK KaK
0co60ro ycmexa He HpPHHEC/H. , ,

12d. KBapu cBersogbiMyaTHifi, CHIBHO TpPeUMHOBATHH, 06pa3yeT 3Ha--
YHTENBHOro 06beMa JHH3b Ha Ky3HelOBCKUX KONAX, riie CONEPKHT BKIIOYEHHS:
3nHzoTa, QAOpHTa, NECMHHA U Gepu/aaa.

12e. Cepn#i KBapn BXOAMT B COCTAB MOLIHHIX NEIMATHTOBHIX XHJ,.
OOHaxeHHHX GOoJbIIMM pa3Hocom [lepBoMafickoro pyasuka. 31ech k€ Ha



ray6use 1o 150—180 4 GypeHueM OOGHAPYMKEeHB NETrMaTHTOBBIE XHJBL, B KO-
TOPHIX KBapll BXOAMT B KaueCcTBe OOBLIYHOrO KOMIIOHEHTA COBMECTHO C MHKPO-
KJHHOM, aJBOHTOM H MYyCKOBHTOM. KBapL AB/ISeTCS HOPMAJbHLIM KOMIIOHEH-
TOM 3aNaAHOTO TPAHHKTA.

12f. KBapu BXOAMT B KayeCTBe IIPHBHECEHHOIO MNPOAYKTa B HNOppu-
POBHAHBIH T'DAaHHT B rnapareHesnuce C 3NHAO0TOM B BH/JE XKHJOK.

12g. KBapu #HabamwmaeTcs B BUAC JMH3 B YIVHCTHX CJIaHUAX.

12h. KBapu nabamomaercs B cocTaBe Gepe3HTOBHIX H ANJHTOBHIX KHJI,
pacnoJoXeHHHX BOCTOYHEE BOCTOYHOH HHTPY3HH. :

12i. Kpome atoro xBapu BXOAUT B COCTAB ONHCAHHLIX BHIIE I'OPHBIX
NOpPoA B KauecTBe HOPMAaJbHOI'O KOMIIOHEHTA, '

13. Xasnuenoun Bcrpeuaercs: B Buie HeOO/bIINX KOPOK.

14a. PyTtua of6buyno o6u/aeH B CHIOLUTAX B BHAC ME/IbYAHIIHX 3epHLI-
€K, OKANMJIEHHBIX MJIEOXPOUYHBIMH ODEOoJaMH.

14b. Pytua B Buae croab4aThlXx KPHCTAAAOB BCTPEUALTCHS B XJOpHUTE,
BXOJAIEM B XHJIbHBIH KOMILJIEKC. ,

15. LHupxou ynomunaercs A. E. depcmMaHOM C BONPOCOM; HAMH BCTpe-

YyeHd He OblJ.

lNasouagHHEe COELHHEHHUS

16a. ®10o0puT B BHue JUH3 60Jee UIH MEHee 3HAYHTEJILHOro o6beMa,
JONYyCKAaOIMX MAacCOBYIO 3KCIJIOATAlHi0, BCTpedYaeTcss JAXIb Ha Masbies-
CKOM mpuucKe. DTO KPYNHO3EPHUCTHIH arperar, CHJABHO TPELIMHOBATHIN,
6ecuBeTHHIH, rosy6OBaTHil, 3eJe€HOBATHI, O60JblIeH ke YacThl0 KPacCHOBATO-
¢uoserosbiit. DT ob6pasoBaHus (PaOpUTA HAXOAATCA B TECHOH CBA3H ¢ Oe-
PHILIOM.
16b., dunoopHuT BCTpeyaercs TakKke, XOT# H B KayecTBe 0cCo6oil
PEAKOCTH, B BHJE XOPOWO OrpaHMYEHHHX Ky0O0-OKTa34POB Ha aJbbuTe B 1O-
JOCTSAX NerMaTHToBeIXx KuJ [lepBomalfickoro mnpuucka. 31eCb OH GJeXHO-
¢duoseToBOTO 1BETA.

16c. Kpome sT0oro ¢1100pHUT HUHOTAA TOHKO MHPONHUTHIBAET CJHAIOHT,
a HM3peJKa M KUJAbHbIE NOPOJALl THNA AUOPUTOBBLIX NOPHHUPUTOB.

Kap6ounars

17a. KanpuuT BCTpeueHd B BHAE TOHKHX OeablX XKHJIOK B aMpuboaute
OypOBHIMH CKBaXXMHamMH Ha IlepBoMaiCKOM npuucke.

17b. Kanpuur ropasio obuipHee pa3BuT Ha MasBILIEBCKOM INPHHCKE,
rae Bneperie obHapyxed B 1931 r. B kepHe ckBaxuHH Ne 4 Ha riayGune
112 », Hauna xaapUUTOBOrO KepHa Ouiia okoao 1,56 u. Kaapuur Geanid,
CpeHe3ePHUCTHIA, MPAMOPOBH/IHHH, COAEPKHUT AOBOJNbHO OOHJBHYIO NpPUMECH
MEJKHX YEMIyeK 3e/eHOro xJoputra. B 1934 r. u nosxe Ha ray6HHE OKOJO
40 » xaapbmuT OBl OGHApDYXKEH 3aG0SIMH DPYAHMKA B BHAE 3HAUHTEJbHBIX
MacCc BecbMa KPYNHO3epHHCTOH CTPYKTYpH. HecoMHeHHO, Ka/JbIUT CBsI3aH
C KUJLHBIM TIPOIECCOM.

Hnuseaugw

18. MarueTHT BCTpPeuaeTcss B BHAE OOUJbHBIX, COBEPIIEHHO O6pa3o-
BaHHBIX OTKasApoB, GoJblIefi YacTbI0 MEJKHX, HO HHOTAA [AOCTHTAN(HX
pasmepoB 1,5cHM B XJIODUTOBHIX NOPOAAX. s

19. XpoMHuT— B YJIbTPAOCHOBHBIX NOPOAAX, UHOI'AA B BHAE JHMH30UYEK, !

20a. XpusobepHua-anleKCaHAPUT sBIASETCA OIHHM H3 Jparo-

HeHHHX KOMIIOHEHTOB MECTOPOXKIEHHd.

OBuabublfl a7e€KCaHAPUT OblJ CBS3aH C XJOPUTOBHIMH OTOPOYKAMH I/Id-

THOKJA3HTOB Ha mpuucke KpacHom, HO BCTpeyaeTcsi M Ha APYTHX NPHHCKAX

! Mocxe cxasn 3Toff paboTs! B medath Ha MaJMIEBCKOM NPHHCKE B DPYAHHKe Obija
BCKPBITAa JHH32 XPOMHTA MacCOH OKOJAQC 2 TOHH.
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B caoauTax. Yaie oH o6pasyeT AMNHPAMHAAJbHbIE HAH TaGJAHTHATHIE NCEBRO-
reKcaroHa/ibHbe TPOHHHKH COBEPIIEHHOH OrpaHKH, HO OblBaeT H B BHJE
CPOCTKOB HE BIOJHE OrPaHEHHHIX TPOHHHKOB, a Takxe W B HeGOJAbIIAX
3E€PHUCTHIX CKOILICHHAX (XPH306epHuJI).

20b. AnexcaHIpHUT BCTpedyaeTcs, XOTd H OYeHb peEJIKO, B BHIE
BKJIOYCHHH OTHEJbHBEIMH KPHCTAMIHKAMH B Macce QJoopuTa Ha MasblmeBcKkoM
NpPHHCKE.

docparu

2la. AnmaTuT B BHAe CTOJGUATHIX KDHCTAAA0B OECLBETHHIX, MKEJATO-
BaTHIX M 3€JeHOBAaThiX, BCTpPeuaerTcs B caogurax # xJgopure. Ha Yepem-
IJAHCKOM NpPHHCKE OJHA W3 XKHJ Obsia 0co6eHHO 6oraTa WM, HO HE JaJa HH
- oxaHoro Gepuaaa.
~ 21b. AmaTuT BCTpeyaeTCsi B MNOJOCTAX NErMaTHTOBHX xkua Ilepao-
MafCKOro IpHHCKA. 37AeCh OH HapacraeT Ha rpe6eHYaTOM ajbOUTe B BHIE
O4YeHb KOPOTKMX H UIMPOKHX Te€KCarOHaJbHBIX MNPH3M C OYeHb CKYAHBIMH H
¢jga60 BHIDAXKEHHBHIMH TPaHAMH THIMPAMHUL, HO C HIHPOKO Pa3BUTHIM 3€PKajib-
HBIM nHEakoujaoM. liBeT »THX KpPHUCTAJLIOB JOBOJBHO TYCTOH — OJHBKOBO-
3esqeHbfl. PasMmepbl UX JOCTHrawT 3cM NAUHBL NpH 2—3csx B AONEpPECUYHHKE,

Cuauxkats

22, ONMHBHH YCTAaHOBJEH B OCTaTKaX Y/JbTPAOCHOBHHIX NOPOA, MOCHAY-
- XKWBIIHX MATepHaJOM AJA 00pa30BaHHUsl CEPIEHTHHHTOB M TAJbKOBBHIX HOPOZX.

23. ®enaxuT OecuBEeTHHIH, BCTPeYaercsd B CJIIOAHTAX, OJelHOPO30-
BaTHIf, HHOrJa B BHJE [He3l,—B TajJbKOBOM cJaHoe. PopMa KpHUCTALIOB
cToabyatas: KOMOWHALMA NPU3MBl H ABYX poMGosinpoB. Hepenxo sepHHCTHI
arperar. ’

24a. AKXKTUHOJAHUT OOBLIUHHI KOMHOOHEHT H3YMPYAOHOCHOTO KOMIJIEKCa,
HepeAKO O4YeHb OOHWJIbHO pasBHBalomuiica. OH CBfI3aH 34eChb CO CJAIOAOH H
XJIOPUTOM IOCTENeHHbBIMH MEPEX0JaMH, HO HHOTAa X Pe3KO OTTPaHHYEH OT HHX.

24b. AKTHHOMUT — OOLIYHBIH, HO CKYAHBIH KOMIIOHEHT 3K30KOHTAKTHOMH
30HB B KOHTaKTax Ta/JbkKa C JHODUTOBHIMH HOpdHpHTaMH. 3Jech OH BCTpe-
yaeTcsa B BHAE INPHMECH K XJODHTY.

25. AMbpuGoaoBEHE acbecT BCTpeYaeTcs B BHAE CKYJAHHX |
peaxkux o6pa3oBaHHil B MHJIBHOM KOMIJIEKCE. '

26. CepneHTHUH KOHCTATHPOBAH B f/pax MAacCHBOB TAaJbKOBHIX IIO-

pon.
27a. Tanbk B BHAE MACCHBHHIX M pacCAaHUOBAHHEIX I10POJ BMEIIaeT

MECTOPOXKIEHHUSI H3YMPYLOB.

27b. Taabk cepebpucto-6enbi BCTpeyasacs B BHAE KHJABHHX 00paso-
paHuii B Tantpke 27a. '

28. XOHApPOAUT-TYMHT YCTaHOBJEH B OTa/JlbKOBAHHBIX YJAbTpa-
OCHOBHBIX nopojax Ha [lepBomaficKOM mpuucke B KepHaX GypPOBBIX CKBAaMXHH.

Tonas (mo A. E. ®epcmaHy) BCTpeyeH B KauyeCTBE HCKJIIOYHUTENbHON
peiakKocTu B caoaure. !

29a. I'panHaT TEMHOKpACHbIfl, XapakTepHBIH axIeCCOPHBIK MHHepaJ
3aMajiHOTO T'PAHHTA W CBSI3AHHHIX C HUM NEerMaTHTOBHIX XKHJ. :

29b. I'paraTt B mapareHesmce C KaJbUHUTOM H JAHOICHAOM BCTPeueH
OypOBLIMH CKBa)XXUMHaMH B BHJAe XHJIOK B aMmbuboanrax Ha [lepBoMaickom
NpHHCKE.

29c. 'paHarTt (recCOHHT?) XKEJITOBAaTO-KPACHOBATOrO IBETA BCTpeyajics
JOBOJBHO OOGH/ILHO B XHJIBHOM KOMIJIeKce XHTHOrO HPHHCKA.

30a. Bepuaa .GecuBeTHelf, roay0OBaTHIi, KeJATOBATHHE H Oeabit
B CHJIOHIHEIX Maccax obuaeH Ha MaJsbiieBckoM mnpuucke. B mosocTax He-

1 [Tocne cmaun atofi paGorhl B meuaTh Ha ManbimeBCKOM NHpHHCKe OblT BCTpPedeH OOHIb-
Hbl BHHHO-XEITHIH TONA3 B NapareHesnce ¢ QAOOPHTOM M H3YMPYAOM B CHAIONHTE,
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Prc. 19. Naympyanl B caone. Buanbl M3I0MB KPHCTaNIOB, nx paspoiBaBHe€ M 3axe-
yMBaHue TPeHIHH arperatoM calofu. Har. Bea.

Puc. 20. Haympyn. Vsnomer, Haru6u, Puc. 21 Tot ke mryd.
3a/€UMBAHHE W Pasbenande cAON0H '/, Har. Bea,
KpHCTarn0B m3ywpyaa. Cocueobpas- '
HOE 3aKaHYHBAHve KPHCTANIOB arpe-

raToM cAtons. 1/, Har. Ben.
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Puc. 23. HMayupys, norpyxeHan#: B
caony. TpelMubl 3anedenbl cepuim
ksapuev. Har, Ben.

Puc. 24. Usyupya B naarnoknasute. Har. sea.



- pedKH TIPeKPacHO 06pasoBaHHblE KPHUCTAaAIbl, HeCylUlHe CUJIbHbBIE CJelbl Pasb-
" exaHdsa ¢ HOBOOOpa3oBaHHEM MYyCKOBMTA W xJoOpHTa (puc. 17).

30b. UsymMpya —3senensft Gepusas, 00pasyercd OOBIUHO B XOPOILIHX
reKCcarupHblX NpPH3MaX, HO H3 KOHEYHBIX TIpaHell INHHAKOHIAB HAaBJ0AA0TCA
OueHb peiKO, AHIMHPAMHIE XKe He HabawAalHCh BOOOUIE.

[naBELIM 00pAa3oM U3YMPYZ HAXOAUTCH HEJAHKOM IMOTPYIKEHHBIM B CJI0-
nute (puc. 19), nmpuuem Hepenxo B BHjAe CpocTkoB (puc. 20, 21, 22), Bmema-
IOIKA U3YMpPYAbl arperat CaoAbl Kak OBl 3aKaHYHBAET POCT e€ro KPHCTaMIoB,
00pa3ys Ha KOHLAX COCHeOoOpasHule HAPOCTH.

OuyeHb peaKko H3YMPYAbl BCTPEHAOTCH CPEAU 3ePHHCTOrO aKTHHOJIUTA,
HO B XJOPHTe M Jaxe OJaropoJHOM TaJdbKe HE NPEeNCTaBAAIT PEAKOCTH.
Pexe u3yMpyAbn mnonajamlTcd B nJaruoxaasute (puc. 24); wpu 3TOM OHHU
okpamens OuenHee. Enje pexe mayMmpya moasoctbio (puc. 18) wam vactuuHo
(puc. 23) morpyxeH B cepbift KBapH.

Kpucranans usympyna, oObl9HO B TOH HJIM HHOH CTENEHH TpPeIHHOBA-
ThH€, HEpPeJKO pas3JOMaHH, NpHYeM HJAH pacTanyTsl (puc. 19), mam, ceepx
TOTO, U30rHyTH (puc. 20, 21, 22, 24 u 18).

Tpemunsl B H3yMPylax ,3ajeyHBanoTca®, CMOTPA 1O TOMY, B KAKOM .
MHHepaJle NOrpyxeH KpucTaaa, cawopoi (puc. 19, 20, 21, 22), nraruokaasom
(puc. 24) uau kBapuem (puc. 18, 23). Mspeaka B kauecTBe MaTepuasna, ,3anae-
qHBaOUlero® TpemuHs B Gepusanax, HabJMORAETCA IHPUT.

Kak xopouro BHAHO Ha PUCYHKAX, KPUCTAMJIB H3YMPYyJAd Kak OBl KOPpO-
JHPOBAHBl U YACTHIO 3AMEIIeHH arperaToM CJALRL., BHYTpPH KPHCTAAJIOB TaKKe
BeCbMa OGLIYHBl BKJAIOUEHHA YellyeK CJII0Abl U Ta/lbKd, 4acTO BecbMa OOGHJL-
BHE.

30c. Bepuaa OGecusBerHu#t, roay0oBaThif, MyTHHH, cepoBaro-roayéo-
BaTHil, B BHJAE CTOAGYATHIX KPHCTAMJIOB HAOMIOZAETCH B KBAPUEBLIX KUJaax
ManrmieBCKOTO NpHUCKA, HA nuomany mexny MaauHoseiM kiaouem u [lepso-
MafickuM npunckoM u Mexay CBepasoBckuM npuuckoMm H pexofi B. Pedr.

30d. bepuaa 3senexHoBaro-roaybofi, 1m0 oOkpacke NPUGIHKALIHACH
K TOHY aMa3sOHCKOIO KaMusi, BCTPEeYeH MCKJAIOYHTEJbHO B NJAarHOKJAa3HTax
Maannosoro kaoua 1 Kpynckoro nmpumcka. ’

30e..bepuna KysHenosckux KoneH — TeMHOr0, CHHEBATOTrO OTTEHKa,
nepexoasyil B TOH aKBAMAPHHA — BCTPEYAeTCsl B MACCe CBETJIOABIMYATOrO
KBapua.

[ToaseBrue moaTH

3l. MUKPOKAHH BXOAAT B COCTAB METMATHTOBBIX KU/, CBA3AHHBIX
' 3amajgHBIM TPaHHTOM.
32a. [Taaruoxaass or Ne O o Ne 33 06pasyioT NJAATHOKAA3HTOBHIE

KHJABL ¥ JIMH3BL
32b. [Taaruoxaas Ne 0 B Buie rpe6GeHYaToro ajib0HTa BHICTHJIACT

'OJIOCTH NEerMaTHTOBHX XUWJ, CBA3aHHBIX C 3anajgdeiM rpanutom. KM ke
aCTHYHO 3aMeIleHH B 3THX JKMJIAX KajHeBbi€ NOJEBbE WNaTH.

33. OnuaAoT OOHMIbLHEA B BHAE De3KO YNJIMHEHHBIX KDHCTAAIOB INIPH-
YyTCTBYET B XHJIbHOM KBapue Kysnenosckux xomeit. 3xecy xe (no A. E. dep-
MaHy) OH TNPUCYTCTBYET M B CJIOAMTAX.

Canwno

34a. MYyCKOBHT NpPACYTCTBYET B NETMA4THTOBBIX JKUJAX 320afHOTO
'aHHTA. ,

34b. MyckoBHT o6pasyer OTOPOYKU (PAIOOPHTO-OEPHANOBLIX JHH3, @
K¥Xe NMPHCYTCTBYET B Macce 3TOro GepHaad.

35a. PaoronuT C KBapuem o6pasyeT 3aAb0aHAB NErMAaTHTOBBIX M
arHK/Ma3HTOBHIX XHJA B ampubonnrax.



36b. ParoronuT cjagaraeT Inoaasasiionle OOJABIIYIO YACTh CJAIOIHTOB
OKaRMJISIIONIMX KAaK JWH3bl IJardHOKJA3UTOB, TAK M JKHJIbl JHOPHTOBHIX. HOP-
(GUpHTOB, 3aJerariiux B TajabKe.

36. Buotur (?), mo A. E. depcmany, craraer CAOIHTH. OlIHaKO, BCE
AWM aHaAH3Bl, a TaKxkKe aHanu3sl, npuBejgeHHble y A, E. depcmana, ! yka-
3LIBAIOT HA TO, UYTO 2TA CJIOJAA SBJASTCA (DJIOTONHTOM.

37. <I>y1<ch BCTPeYeH B BHUJAE BKDANJEHHOCTH B OOblMHOM (oronu-
ToBOM caogute. Ho Ha Hepsomaucxom npuucke B 1930 r. on BckpuIT 3a6oem
B BHJE CIJIOWHOTO MeJxodYemyiuartoro arperara. ¥jaJjocp HabaionaTb o6pa--
30BAHHE MOCIEIHEr0 B KOHTAKTE XPOMHTA C cexymel ero XHJAKOH NIaruo-
KJaasHurTa.

38. Maprapur HabmogaeTcs B BH/E JKHIOK rpeGeHuaTot CTPyKTYypHh
B XJOPHTOBBIX NOPOJAaX M HHOrja B BHJIe HeOGOJABLIHX OTOPOYEK Ha Oepuiao-
(IIOOPHTOBLIX JNHH3AX.

39a. Knunoxsnop oOUABHO Pa3BHT B XHJIbHOM KOMIJIEKCE, MpejCTaB-
Asi KpalHu# uJeH XUJALHOTO KOMILIEKCA, MTOCTeNeHHO CMeHAIOMUHCA GOKOBOM
HOPOLO# — TAJNBKOM.

39b. KniuHOoXx/10p 3aHMMaeT TO XKe NOJOXEHHE B KOHTAKTAaX TalkbKa
¢ JAUOPHTOBHIMH HOP(PHPHUTAMH.

40. JlecMuH oOuUeHp pENOK H BCTPeYeH HA CEBEPHBIX MNPHHCKAX
K. K. MarBeeBuiM. Ho Ha Ky3HenoBcKkuX KONfX OH YaCTO BCTPEUAeTCHd B BUIE
H3SHIHBIX KEeJTOBATHIX PO3ETOK HAa KBApLeE, COBMECTHO C INMHAOTOM.

41. Typwmaauu (wepa) KOBoJbHO uacThifi MuHepat. OH BcTpeuaercs
B CJIOAUTAX, OCOOEHHO B 3amagHo# uacTd YUepeMmiaHCcKoro npuucka B Bujie
YepHBIX LIecTHrpaHHelx npusm. O6pasyerT pPaauanbHO-IYYHUCTHE BKJAYEHHA
(cosHna) B MomHLIX nmermaTHrax [lepBomaiickoro mpuucka. Berpewascs BHY-
TPU KpHCTaMI0B Gepuisa Ha MaabmeBCKOM npuucke. VHorxa — 3eneHoBaro-
O6yprii, nonazaetcsa B amdudonurax.

Huob6ortTaunurtaaarttH

42. Koay M0 uT BcTpEuaeTcs, HO o4YeHb penko. Mue ynaxoch HabJaio-
JaTh €ro B KadyecTBe GoJee HJAH MeHee HOCTOSHHOrO KOMIIOHEHTA TOJBKO
B MOLUHOH NIerMaTuTOBO# XuJae [leppomMalckoro HmpHHCKA, FeHETHYECKH CBHA-
3aHHOM C 3amajHbLIM I'PAHHTOM B BHIE PEIKHX 3€peH, M OJHAaXIbl B TAKOM XKe
nerMaTuTe, nepeceyeHHoM ckBaxuHOi Ne 6 Ha ray6mHe 39—45 u.

3akayeHue

Pesiomupys 370, upesBniuaiiHo 0ergo H3JA0XEHHOe, omuCaHHe (axKTHye-
CKMX HaGMIOJeHHH, MOXeM KJIaCCHPHUHMPOBATH KUJAbHBIE NPOUECCH paioHa
Msympyanbix xomneft cienyiomum o6pa3om:

I—xuapHpie 06pa3oBaHus, CBf3aHHBIE C CeBePO-BOCTOYHBIM [PAHHTOM.
Hl—c 3anagHo#l rpanuTHO# uHTpYy3ued u [ll—c c1oXxHOM BOCTOUHOR HHTPY3HEH.

K kateropuu 1 oTHOCsITCS:

a) 30/10TOHOCHBIE XKHJIbI 6epe3ma H KBapua, pacroJoKeHHble K BOCTOKY
OT OMHUCAHHON TJAOINANH;

b) KBapueBble XKHJH C 3MHJ0TOM H MYCKOBHTOM, CEKYI[HE CeBEpO-BOC-
TOUHBIH I'PAHHTHHI MACCHB.

Kareropna. 1I, nososbHO pasHooOpassas no MHHEPaAbHOMY COCTARBY,
APeJCTAaBAACT CJIOMKHBIE NErmMaTHTOBO-9HAOTHAATOTEHHBIH KOMILIEKC C caabo
BBIPAXKCHHBIMH ABJCHHUSAMH NHEBMATOT€HHOIrO XapakTepa.

Jaa aTuX KU XapakTepHO BecbMma c/1ab0€ pa3BUTHE KOHTAKTOBO-METa-
COMATHYECKHUX M3MEeHEHHH GOKOBHIX HOPOA — ampuboautoB u TansbkoB. C Apy-

1 A, E. ®epcuman, Aparouennnie u userunie kamun CCCP, 7. II, crp. 182—183, 1925,
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ro# CTOPOHBI, B CAMHUX 3THX XHJAAaX JAOBOJIBHO MOUI(HO pasBuT npoiecc 3aMme-
menus K-nosemnara anapbuToM.

ATOT KOMILIEKC MOXHO pacy/IeHUTh Ha TPH CTaJHH Ha OCHOBAHHH JOBOJBHO
pPe3KOro MHUHEDPAJOrHUECKOTO PAas3/IHYMSA KHJL.

© 1-s cTagus —MarMaToreHHas — NPEACTABJICHA CAEAYIOIMMH THIAMH XKHJ.
~A. MouHble nermaTuTOBHe jafixu IlepBomafickoro nmpumcka, 1o mer-
MAaTHTHl THTaHTOMNJA3MATHYECKOH CTPYKTYpHI, CJOKeHHble KBapuem, K-moJae-
wnatom #u aabO6uToM. MHOraa sTH XuU/Ibl MMEIOT 30HaJbHOE CTPOEHHEe: THraHTO-
IJIa3MaTHUeCKasi BHYTPeHAS YacThb, B KOTOPOH HAGJAI0NAI0OTCA HIEDJIOBHIE COJHIA,
K 6OKaM CMEHSIeTCS MEJKO3EPHHCTOH 30HOH TOrO XKe COCTaBa C BKAIYCHAAMH
KoayMOHTA M Jajee — anIUTOBUAHON 30HOH. Takue xuab, B H306HAMM Ha-
‘6aiofaBmuecsd Ha IlepBOMafiCKOM NpPHHCKE, OTJHYAIOTCS CHJABHBIM Pa3BHTHEM
B HHX a/jb0HTa, 4acTO HALEJ0 3aMCLIAIOLIEr0 KaJWeBH# 10/eBOH NINart.

B. 2Kuabl meHee MOUIHBIE, CAOXEHHbIE TEMH XX€ MUHEpaJaMH, MEeJAKO3ep-
HHCTOH NErMaTOHAHOA CTPYKTYPH C BKJIOUEHHAMH KOJAyMOHTA, B GOKOBBIX
YacTaX Nepexoidilue B aNJHTOBHAHYIO IOPOLY-

C. AniuTOBHE KHJAKM, H3PelIKa BCTpeyamliuecs §e3 BHAMMOR CBA3H
C TnermMaTHTamH. »

2Kuapl 3TOro THna OTHOCSTCS, NOBHAMMOMY, K HauOOJ/ee BHICOKOTEMIe-
- paTypHBIM K3 BCEX MNErmMaTHTOBHIX 0O0pasoBaHuil, BCTpedamomuxcs B Hsywm-
pyAHbix konax. [Ipum o6pasoBaHMHM HX 06O0JbINAs YaCTb XKHJABLHOH CyGCTaHIMH
OTJOXKHJIACh B MAarMaTOU'€HHYIO CTAAHI0. ITH KUJAH TPEACTABJSIOT NJAACTO-
o6pa3Hbie TeJa 3HAYMTE/NbHOM MAacCChl, JOCTHras TpPeX MEeTPOB MOIIHOCTH.
Kuap- 6osee mMo3THEr0 NPOUCXOKAEHHS JaJeKO YCTYNaioT HM B 3TOM OTHO-
HIEHHHM, BapbHPYsd B MOINHOCTH OT eJHHHI A0 JAECATKOB CAHTHMETPOB.
BmecTte ¢ Tem H (OpMA XHABHBEIX TeJa H3MeHAeTCH.- BMecTo xopomo Bezep-
. KaHHBIX AAHKOOOGPA3HBIX TeJ HaGJIOAAIOTCS HENPAaBU/IbHbIE BETBALIHECH YKHJbI

C 4acTO W3MeHsoulefics MOLIHOCTBIO.

/ TTocnre orTa0XeHHS 3HAUHTENBHBIX MAcC KBapua M MNOJEBOrO IImaTa
"B OCTaBIIeMCs pPACTBOPE YBEJAHUHJIOCh OTHOCHTE/JIbHOE COAEpXKAHHE MHHEpa-
auzatopoB: P u F, urpaomux B 06IMeM HE3HAUHTEJBHYIO DOJb, [VABHLIM
o6pasom BOAB, a Takxe W Be, u mpomecc BCTymaeT B CJAENYIOIYIO ,HAaAKPH-
THYECKYIO“ CTaaHIo. , -
' J1oBOJbHO pe3Koe H3MEHEHHE MHHEepaJord4eckoro coctaBa B 06pas3oBa-
HHAX BTOPOH CTaAMH, BO3MOXHO, YKa3bBaeT HA HA/JIHYHE NepephiBa B XOke
npouecca. :

Haub6osiee CyIeCTBEHHYIO DOJb B 3TOH CTAaJHH NpOLECCA HIPaeT, NOBH-
JHMOMY, Boxa. TemmepaTypa pacTBOpa elie Bbllle KPHTHYECKOH TOUKH BOMHL,
© YTO NPENnsTCTByeT OOPAa3sOBAHHIO MHHEPAJOB, COJAEpKauuX BOAYy. DTa Hal-
KpUTHYECKasl CTaJHusd XapakTepH3yeTCsl OTCYyTCTBHeM KBapua u K-nosemmnara u
OGHABHBLIM OTJIOXEHHEeM aJbbHuTa, YTO MNPHBOAHT K OODPAa30BAHMIO KMJ THIIA
DuE. _

D. XKnabel cpenHe3epDHHCTOR NermaTouiHOA CTPYKTYPHl C CHJABHO BHIpa-
WEeHHbIM TpoueccoM aabbuTnsauuu K-nosaemmnara. Ilocaennuit BHauase o6pa-
ayetrcs B BHAE TOHKO3EPHHMCTOrO, 3aTeM B BHJe dYewlyHyaToro arperarta,
3aMelias MHKPOKJHH BeCbMa 3HEPrHYHO, ¥ HEPEJKO BHITECHIET €T0 MOJHOCTLI.
31ech OGHIUHBI MHAPDOJHTHUECKHE IIOJOCTH, MOKDHTHE Apy3aMH aabGuTa
¢ anatutoMm (21b) u oueHwy penkum ¢duaroopurom (16b).

E. I'panaTcojepxaiiue IJATHOKJIA3WTH  ABJAAIOTCA TaKXe YaCTHBIMHU
NPOU3BOJHLIME 3TOrO Ipouecca. JTH XKUAb—THIA ManHHOBOro KJa04a—Npej-
CTaBJAIOT Genbift cpeIHe3epHACTHIH arperat aabOHTa, OKAAMJAEHHBE 3K30KOH-
TAKTHO MW3MEHEHHHIMH 30HaMH GOKOBBIX NOPOA. :

B orpomMHOM GOJBIIHHCTBE 3TH XKHJB He COAepXaT Oepuaia, HO HA
MaauHoBOM KJI0Ye B NJATHOK/Aa3uTe OBJIO HaHJeHO HEeMHOro G6epuiJioB
ceoeoGpasnoit- okpacku (30d). IlpucyrcrBue @Topa mnposiBasieTcss 34eChb
B 06pasoBaHMH OTOpOUEK (TOpOCOJepKamero (JOronurTa OKOJAO [JAaruo-
KJa3HTOB. -
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C nepexoJ0OM uepe3 KDHTHYECKYI0 TOYKY BOJH "XapaKTep XHIBHOrO
Hpolecca Pe3k0 H3MEHAeTCs, NPUHHMAS THNMYHbIE SHIOTHIATOTEHHBIE YEPTHL
B 06pa3soBaHusiX 3TOH — TPETbEH — CTAAUH HCKAIOYHTEABHYIO POJib HIDaer
KBapll M 3HAYMTENBHO YYACTHE MHHEPAIOB, CONEPXKAMHX BOAY, KOTOPHIME
SBJAAIOTCS 3MUAOT ¥ AECMHH. 37eCh ke BHAEJSIETCS M IJIaBHAs macca Gepuiia,
' KOJMYECTBO KOTOPOro B 00uieM oueHb HeBeJAuKko. K smporupatoreHson dase
ornocarca xmap THna F u G.

F. Xuawn Kysnenkux xomefi. OB UPeACTaBJAAIOT JHH3000pa3HbIE CKOM- |
JeHHSl CBETJOALIMYATOTO KBapua ¢ OOHJBHBIMH BKJAIOUEHUSMH 30HAOTA, HO-
BOJbHO YAaCThiM JAECMMHOM M TEeMHHIM CHHEBATHIM, INPHOIMKAIOLIUMCA MO
oxpacke K akBamapuuy, Gepuanom (30e). Habawonamores CKyAHBE H PeAxue
ckomeHus (GJaioopura. ‘ ‘

: - G. KsapueBpie xuap ¢ Gepuaiom. DTO KHJbHbHE CKOIJIEHHS CBETJO-
Ceporo K¥Bapua C He3HAUHTE/JbHBIMA BKJIOUEHHMSIMH rO/y50BaTO-CEPHIX MYTHBIX
xpuctaniop Oepuana (30c). Taxue Kuabl BCTPEYAJIUCh C 10T0-3anaja oOT
MaJblneBcKOro NpUHCKa, OOHAbHE MexAy MaannoBeM kaouom ¥ [lepsomait-
CKMM TNpUHCKOM, nonajailorcd Ha [lepsomadickom M KpynckoMm npHuckax, a
Takxke mexay CBepaJOBCKHM NPDHHCKOM H pekoit b. Pedr.
Pa3BuTHE XHJBHOrO IpPOIECCa, CBA3AHHOIO C 3aNaJHLIM I'PAHUTOM, H300-

paxeHo Ha auarpamme L

OANATPAMMA I

KHABHOFO MPOLECCA, CBA3AHHOIO C 3aMafHof rpamuTHON HHTPY3HeH
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Takum o6pasom, xuabHas anua sTol HHTPY3HH NPEACTABJAeHA THIIHY-
HbIM MErMaTHTOBHIM NPOLECCOM, TaK Ha3piBaeMOH YHCTOH JMHHH, ¢ JOBOJBHO
CHJIBHO DPAa3BHUTOA KOHEYHOH SHAOTHAATOTeHHOH cTajueit. OcoGeHnoCcThIO 3TOTO
nponecca aBaseTcs OeIHOCTh XHJABHOrO PacmjaBa JETYYHMH KOMIOHEHTaMH.
DTum O0DBACHACTCH BeChbMa Maiaslii 3PPexT MeracoMaTHYECKOro BO3IeilCTBUA
XKHUJBHOH HMHDBEKIHH NErmMaTHTOB Ha BMemamolnwe aMPuOOMHTH H TAAbKOBHIE
CJIQHIBL. _ '

Ipyrofi npuuuHO# 3TOr0 (paKTa sBASETCSH, NOBUANMOMY, CPaBHHTEJHHO
HU3Kasg TeMnepaTtypa pacmiaBa. YKazaHMEM Ha 3TO CJAYKAT CAeAYIOLlHe
06CTOATENbCTBA. B M3yMpPYyMOHOCHHBIX JKH/AAX IJaBHasi mMacca Gepuana (M3yM-
pyJa) HAXOJUTCA B CAIOAMTAX H JHIIb HE3HAUHTEJbHAsl 4acThb MX MOTPYKEHA
B IJIATHOKJA3HT, B TO BPEMs KAK B XKHJaX Pa3bHPAeMOro Kommnjekca GepHii
HHKOTJa He Hal/onaJcsd B 3K30KOHTAKTOBHIX 30HAX, a BCErja B IJAATHOKJA-
3utax uad ksapue. Jlaxe (TOpHCTHIE coeluHeHUs GEPHAJHA HE OTAMYAIOTCS
OCOGEHHOH JeTy4yecTbio, U [IJs IMePEeJBHXKEHUsE €ro B 3K30KOHTAKTOBYIO
30HY (C/IIOAUT) HEOGXOAHMMA, INOBHIHMOMY, JOBOJIBHO BHICOKAs TeMmeparypa.
OTcyTCTBHE TAaKOBOH NPHBOJMT K BHNAfEeHHIO Gepu/ija BHYTDH KBapUEBHX H
anbOuTHTOBEIX Tesa. CuuTasi TemmepaTypy aHXUIBTEKTHHECKOH MarmMaTudelko
Gasnl  paccMaTpuUBaEeMOro KHJALHOrO kommiaekca 600°—3a onuH npenen H
KPUTHYECKYIO0 TOYKY BOAB OKoJ0 400°—3a apyro#l, HaXOAUM TeMmiepaTypy
o6pasoBanus GepuaioB B aabbure Maaunosoro kiaioua 400—600°; sepoaTHO
oHa 6am3ka kX 500°, uTo coBmamaer ¢ Temmepatypo#t o6pasoBaHusl aabOHTA,
BKJIOYaOmero Gepuassl, onpeneasemoir Baypom' un Kennrc6eprepom? kak
MHHEMYM —450°,

Ho B a1y crajuio npouecca BHKPUCTAAIN30BHBAETCSA JNHIIb BeCbMa He3Ha-
yuTeJbHasd yacTh 6epHisa (KOJHYECTBO KOTOPOro B 3TOM IIpolecce U Boobuie-
TO BECbMAa HEBEJHKO), OCTaJbHAas Xe Macca ero KPHCTaMJu3yercs Mo3xe —
B KBapLeBHIX xujax Thna Kysuenosckux xone#t u, riaBHbM 06pasoM,—B KBap-
1eBO-6epHIIOBBIX XKHJIAX NP TeMmepaTypax ropasno 6oJjee HH3KHX.

- Kuapt tHna KysHenxux xomefi, cyas mO HAJIHUYHIO -3NHAOTA H LECMHHA,
obpasoBajuch npu 6ojee HU3KOH TemnepaTrype, deMm albOHTHTHL MaauHOBOrO
xkawo4a. OneiTHeiM nyTem Bayp u Kenurc6Geprep ompenessroT TeMmnepaTypHHIH
HHTEPBA/l YCTOHYMBOCTH HecmuHonogob6Horo neoauta 250—300°, npuuem npu
HU3IIMX TeMIepaTtypax ueoauTs obpasyiorcs B orcyTcerBud CO, B pasbupa-
eMOM IIpolecce MOoCJaeIHdss OTCYTCTBOBAJAa, CJAelOBaTe/NlbHO Hanbojee Bepo-
AATHOH TemmepaTypo#l o6pasoBanus xua Tuna Ky3HemoBcKuX Konef, aBasercs
Temneparypa 250--300°,

Fiie Gosee Hu3KOTEMNepaTypHbIMEH O0OpPa30BAHUAMH ABJAKOTCA KBAPUEBO+
6epu/IOBHE KK, MuHepasoB, MO3BOJSIOUHX XOTHA OBl AOraJbBaThCs O
TeMmnepatype 3Tux oOpasoBaBHi, He HabJI0/a70Ch, HO B NOJAb3Y BLICKA3aH-
HOTG- HOJIOKEHHST FOBOPUT MOJHOE OTCYTCTBHE H3MEHEHHH MHHEPAJ0B NOPOA,
BMENIAIOIUX KBAPUEBO-GEPHAJNOBLIE XKHABL TajdbKa, aMpubona, moJeumnaros.
[MoBunuMomy, TeMmepaTypy 3TOro NPOLECCa MOXKHO ONPEAENUTH HHTEPBAIOM
200—100°.

TakuMm 06pa3oM, HJOTHAATOTEHHBIA XapakTep 6€pHUATOBEIX 00pa3oBaHu i
B PAaCCMOTDPEHHOM IpOLecce NPOsB/SETCS C BIOJHE HXOCTATOUHOH OonpejeseH-
HOCTbIO, IPHYEM TeMIepaTypHHi HHTepBaa oO6pasoBaHus Oepuisa ompere-
asgerca 100—500°, ) o

Karteropus Il mpoueccos, CBS3aHHBHIX C BOCTOUHOM. MHTDy3HelH, CI0OXKHee
H pasHoobpa3Hee. 7

MarmaTtoresnas cTajMs 3JeCh NPEACTABJACHA MEJIAHOKPATOBBIM U ME30-
KPATOBLIM JAHOPUTOBBIMH MOPQUPHUTAMM M aniuTaMH. PasBuTve 9THX NOPOX
BeCbMa 3HAYHTEALHO, NPHYEM KOJMUYECTBEHHO Pe3KO Mpeo6safaéT Mesokpa-
TOBBIH AHOPHTOBBI NOPQUPUT.

ur, Z. anorg. Chem. 1911,72; Z. {. Electrochem. 1911, S. 739.

E.Ba
J. Miiller u. J. Koenigsberger, Z. anorg. Chem,, 1918, B. 104.
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3areM cjaefyeT CTaAusd NHEBMATO-3HAOTHMAATOTEHHAA, B aTy cTasuio npo-
H30HIA0 OTJ0KEHHE 3HAUNTEIbHEIX Macce daopuTta u bepunia. Yxe onut 06bem
3THX JHH3 B COTHM TOHH, IPH COBEDUIEHHO HHYTOXHOM KOJHYECTBE CONPOBO-
K IAOUIEr0 HX I[IOJEeBOro WHINaTa, NPOTHUBOPEUHT NpeAcTaBACHHI0 006 HX obpa-
30BaHMH IMyTeM BHIHOCA MHHEPANbHOr0 MAaTEpHa/la NerMaTHTOBHIM DACIJIaBOM.

KpynHbie pasmephbl 3epeH 6epu/ia u QA0OPHTA B 3€PHHCTOM arperare —
He MeHble 3 ¢, OOBIUHO XKe 3HauyUTeNbHO KpYINHee, HAJAHYME HOJOCTEH,
NOKPHITHX Apy3aMH Oepu/aia, B KOTOPHIX KPHCTALIbB NPEKpacHo 00pa3oBaHbl
(puc. 17) u JOCTHralOT AECATKOB KHJAOTPAMM BECOM, TOBOPAT 3a TO, 4TO
KPUCTAJNIN3alHsA 34€Ch NPOUCXOAUIA B YC/IOBHAX NLJIHTEIbHOTO ¥ CHOKORHOrO
nponecca. Haauune B maccax Oepuiaa BKIIOYEHHH MOJMGIEHHTa M CaMOPOJ-
goro BucmyTa (2 u 3b) ykasbBaeT Ha HmepPEXOHBII MEXJy IHEBMAaTOT€HHHIM
H 3HAOTHIATOTEHHHIM XapakTep nponecca. UpesBriuafiHo CYIIECTBEHHYIO POJb
npu 2TOM Hurpan GTop, NPHCYTCTBOBABIIHA B BecbMa 3HAYHUTENbBHOM KOJHYe-
crBe. Cieayer OTMETHTb, YTO LUPKYJALMA €ro NMpoAoJaKajaach ¥ mocje obpa-
30BaHHus GEPHANO-QIIOOPHTOBHX XKHJ, 4TO OTYETJHMBO HabaiojaeTcss Ha KpH-
craaaax Gepuana (puc. 17), rie XOppO3usA NPOHHKAET B TEAO KPHCTANJAA Ha
ray6udy 6odee 1 cu 1 MOXeT GHITh OObACHEHA TOJABKO AEHCTBHEM (TOPHCTHIX
coeJuHEeHUH.

Hanuuue wmapraputa u oCOGEHHO [0BOJIbHO 3HAYHTE/JBHHX CKONJIEHHH.
MYCKOBHTA, OKaUMJAOILMX (AOOPDAT ¥ Gepu/J, yKashBaeT Ha MHEeBMATOleH-
HbHIi XapakTep Npolecca B €ro HayaJbHOH CTAaAMH. :

- Paseutue aToro nponuecca n3o6paxeno Ha auarpamme II. Marmaroredsas
dasa 3TOro MPOLECCAa Pe3KO BHACAAETCA B BHIE XHJ AMJIUTOB H JHOPHUTO-
Brx nopdupuToB. KBapueBo-mo/seBOLINATOBHX KW/ INEerMaTHTOBOrO Xapak-
Tepa, KOTOPHIMH, BC/IeACTBHE OJH3KOrO COCEACTBA C 3amajHLIM T'DAaHHTOM,
trak Gorat llepBomafickuii mpuuck, Ha MasbnieBCKOM IpuHucKe He HabJi07a-
Joch 3a Bech 100-zeTHHE nepuox ero paszpaGorkd. Beneacreue 60JbIIOR
yAaseHHOCTH MasbilieBCKOro NPHHCKA OT 3aMaJHOrO TPAHHTA, MEerMaTHTOBAsA
HHbEKIHs He AOCTHIJA 3TOTO Y4YacTKa, H [JeATeJbHOCTb 3anajfHOH HHTPY3UH
NposiBH/ach 3JeCh JHIIb O0pa30BaHHEM HH3KOTEMOEPATYPHHIX KBapIeBo-
GepUIJIOBHX KHJ, NpoOlecc 06pasoBaHHs KOTODPHIX, BEPOSITHO, UMEJ J/IHTE b
HulE xapaxrtep. Paccrodmue w ToJmA NOPOA, oTAeasiomas MaJjbieBcKHR
NPHHCK OT 3TOrO rpaHHTa, OKA3aJHUCh NPEOJOJHMBIMH He A KPATKOBPEMEH-
HOH, XOoTa MoXeT ObTb M OGypHOH, HHDBEKIHH NErMaTHTOBOrO PaclJaBa, a
AJs1 CHOKORHOTO H XOJTOBPEMEHHOro Toka 06oJee XOJOAHMX BOIHHX pac-
TBOPOB, CBfI3aHHBIX CBOHM NPOHMCXOXJIEHHEM C 3TOH e camMoil MHBEKIHeH..

C npyroft CTODOHH, JHH3H Oepuaaa H (QIIOOPHTA CKOALKO-HHOYAbL 3Ha-
YHTEeJBbHLEIX Pa3sMEPOB PAa3BUTH TOJBKO HAa MaJ/LIIIeBCKOM HPHHCKE.

IMostomy, ecaum auarpamMa I B 3mauuTenbHOH yactTu orseuaer Ilepro-
MafiCkoMy NOpPHHCKY ¢ BiJloueHHeM MasnuHoBoro kJawoya u Kysnemosckux
Koned, To B puarpamme II orobOpaxeH neanxkom ManbliieBCKMH NPHHCK.

B reoJsoro-ronorpagnyecKOM OTHOUIEHHH TNOCACAHHH MNPeACTaBAfeT .
OKOHEYHOCTb TaK HA3bIBAaeMOH BOCTOYHOH . MHTPy3uu. Dersoro Barasiga Ha
FEOJIOTHYECKYI0 KapTy JMAOCTATOYHO, YTOGH YAOCTOBEDHTHCI B TOM, YTO
MaJipinieBCKH# NMPUUCK SBISACTCSH TOH TOUYKOH, MO HANDABJAEHHIO K KOTODOMH
(c 1oro-socToka) OblJIO YCTPEM/IEHO BCE ABHXKEHHE MarMaTHYeCKOH Cy6CTaHIlkH,
ofpa3oBaBliell BOCTOUHYIO HHTPY3HIO. JlOCTHXEHHEM 3TOro NYHKTA 3aKOH-
YHJIOCH MPOJABHXKEHHE HHTPY3HH. HecomMHeHHO, 4TO MO 3TOMY Xe€ NyTH Cle-
LOBaJH TaKXe M MOCJAOAYIOLIHe BLIAGJNEHHS, AABIIWE HAYAAO XUJIbHBIM 06pa-
30BaHHsM. PacTepsaBIIHCh B HeOOJBINONA YaCTH HA MPHHCKAX, PACIIOJONKEHHBIX
I0XHEee, rJapHasl Macca HX CKONHJAach HA MaJblIeBCKOM NPHHCKE KakK B KO-
HeyHOH TOuKe [MBHXEHHs, ueM H OO6YC/J0BAMBAECTCH HAJHYHE 34€Ch  XKHJ
G6epuaaa H GMOOPHTA HCKMIOUATENABHOR AJS 3TOrQ MECTOPOXKAEHHUS MOIHOCTH.

~TunuuHOE CTPOEHHE H COCTAB H3YMPYAHHIX U O€PUAJIOBHIX XKHJ ONKMCAHBI BHILE,

Tax xax @A00pHTO-GEPHANIOBEIE H3YMPYAOHOCHBE XHJB DPE3KO Pa3iH-
yaoTesi MOPQOJOTrHYECKH H MHHEPAaJOrHyeckH, Yyc/I0BHA o0pa3oBaHud HX

13 3anucku TopHoro muernTyT2, 7. XI, BHin. 1 . 193



OIH ATPAMMA II

JHUALHBIX TPOLECCOB, CBA3AHHBIX C BOCTOYHOH HHTPY3HEH
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yio6Hee pacCMaTpuBaTh OTAeJbHO. PacCMOTpuUM <CcHauasa H3yMpyAHbIE
XHIHL.

JlapHBIX A5 ONpeleJeHHsl TeMNepaTypH mponecca oépasoaamm H3YM-~
PYAHBIX IXHMJ HELOCTaTOYHO, MO3TOMY BbICKAa3HBAEMbie HHXE IMOJNO0XKEHHS
HMEIOT MPEeANOJNOXHTENbHbIH XapakTep.

Bhinle yKasaHo, 4TO [JIaBHAsi MACCA H3yMPYJAOB BCTPEYAETCS B CAIOJHTAX.
Cawoja njaoTHO obpacTaeT KPHCTaMIB H3yMpyaa, o6pasyer cocieoGpasHble
HapOCTH Ha KOHIAX €ro KpucraaioB (puc. 20, 21, 22), a Takxe OGUIABHO
BKJIOYEHAa B mocaeaHHX. Taxum o6pasoM yCTaHaBIHBAaeTCS CHHI€HETHUYHOCTH
CaIOAB H u3ympynaa. Kpome 3TOro M3yMpya BKJOYAeTCH B MJIArHOKAA3HTOBHIX
JIHH3aX B BHJE HJIHOMOP(QHHX KPHCTaJJOB, a TAKXKe HE IPEJACTaBAsAeT peX-
KOCTH B XJODHTE M Jaxe TalbKe, B3AHMOOTHOIIEHHE C KOTOPHIMH COBEp-
IIeHHO AHAJOTHYHO B3aMMOOTHOLIEHHSM cO cJaioxof, H3ympyn Bcrpeuaercs
TaKXe BO BCEBO3MOXHBLIX NMEPEXOAHBIX NMOPOAAX XHUJIBHOIO KOMILIEKCA: CJIO-
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JASAHO-aKTHHOMUTOBOM, CJAIOAAHO-XJOPUTOBOH, C/AIOAAHO-AKTHHOJIUTO-XAOPHT O~
BO# H T. A. Pexe BCEro H3yMpyH aCCOLMHPYETCH C AKTHHOJHUTOM, HO 3TH
MHHEDPAAbl OTHIOAb HE fIBJISIOTCH B3aHMHO HCKJIIOYAIOLIHMH,

Takum o6pasoM, ycTaHaB/iHBaeTCcss 06pasoBaHHe H3YMPYJAa Ha AOBOJBHO
{OJbIIOM TEMNEepaTypHOM HHTEpBaje, NPHYEM COBEpUIEHHO OTYET/IMBO yCTa-
'HABJAHMBAIOTCA Haubosiee O6JaronpusTHbE YCJIOBHUA ero o6pa3oBaHud, OTBeYa-
fomHe 06pa3’oBaHUI0 CHAIOASHBIX OTOPOYEK IMJIArHOKJAA3MTOB (CJAIOIHTOB).

Bce 6e3 uck/a04eHHs (LJOBOJBHO MHOrOYHC/JEHHBE) aHAJH3H CAIJHTOB,
BHIMOJIHEHHBIE 110 HAUIMM MaTepHa/jaM XHMHYecKol saabopartopHeit U,HI/II‘PI/I )
TOKa3aad, YTO OHH CJATAITCH (JIOTONHTOM.

YcroBusi ob6pasoBanus qmoronma H a1b6HTa B NMHEBMATOTCHHOM npo-
uecce ompeneasitorcs Kionunem?! temneparypoir 400° '

C apyro#ft CTOpOHH, €C/AH NPHHATH TeMneparypy o6pasoBaHus aabOHTa -
nonpexneMy okoJo 500°, To Briclas TeMpepaTypa 00pa3soBaHHSl H3YMPYAOB
B HalueM MeCTOPOXKIAeHHH onpemeantcsa 500°. :

MunEManbHAs TeMnepaTypa o6pasoBaHMS H3YMpYJAa ONpEAesieTcs mo- :
JIeM YCTOAYMBOCTH CHHIFE€HETHYHOro C HHUM Tajabka, Aaa kotoporo A. E. Pep- -
CMaHOM ykasmBaercsa temnepatypa 200°. Takum 06pa3oMmM, TePMHYECKHE yC- :
JOBHA 00pasoBanusl M3YMpyJa ONPeNeasioTCs HHTEPBajJOM TeMIEepaTyp -
500—200°, npu onTHMAaJBHOH TeMmueparype oxouac 400°, o

OTd uHQpPL HECKONBKO HUike fRaBaemeix A. E. Pepcmamom.’ [Ipx om-
perenenud Temmepatypol mnpouecca A. E. depcmMadn HMCXOZHT H3 OCHOBHOIO
NO/I0XEHASI—HH'bEKIUH OCTATOYHOTO TPAHHTHOrO pacnjaaBa B YJAbBTPAOCHOB-
HYI0 DODPOLY npH TeMmnepatype okoao 800—600°. K sroit TeMnepaType OH
npHypouHuBaeT oOpa3oBaHHe ,JeCHAMLHDOBAHHOrO INerMaTuTa‘, T.e. IJIarso- .
xna3nta. O6pasoBaHne ,6HOTHTOBOR® 30HBI OH MPHYPOUYHBAET K TEMHOepatype
600°. 3a HeH cJaenyeT aKTHHOJHTOBaA M xJopuToBas ¢ £==500° u gaiee

TaiapkoBas ¢ £==200°. Taxum o0pasoM omnpenejseTcs TeMIepPaTyPHHIH HH-':
Tepsai oOpasopanua usympyia 800—500°. OnrtumanbHOH I H3yMpyZa
A. E. ®epcmaH cyuTaeT cepelusy GHOTHTOBON 30HH ¢ 600—500°, Pasmepsi *
HACTOfILEH CTAaTbH He NO3BOJSIOT BAABaTbCA B AeTa’pHbBE pasbop aroro
- I0JIOXKERHd, OJHAKO, CAeldyiollHe O6CTOATENpCTBA NPEACTABAAIOTCA BECHMA -
CyLIECTBEHHBIMH. it
Mopdosorus XKuUAbHBIX KOMIJIEKCOB H CJAraloIiMX HX 30H, HEYBA3KHM H
HATAXKKH IIPH NONBITKE NPEACTABHTH KOJHUECTBEHHYIO CTOPOHY SBJCHHS: 18
pe3koe HECOOTBETCTBHE MacC ,JeCHAMLUHPOBAHHOTO NermMaTHTa“ (I/aarHokaa- =
3uTa) H ,reaction rimes“, KaTeropHyYecKkoe OTCYTCTBHE B H3YMPYIHOM KOM- -
IIIeKCe 30HK ,OKBAPUOBAHHOrO Ta/JbKa C JWH3aMH KBapHa“, HeoOGXOXHMOrO -
JJas cBeneHus 6ajaHca JecHAMKanud; obuamne ¢ropa, yyacTBoBaBliero B oGpa-'.
30BaHHH MECTODOXJEHHA (MMH3B (QJAIOOPHTA), NPHAAOIIETO NMPOLECCY XapakK-
‘Tep, CH/bHO OTJIHYHHE OT HOPMAJbLHOTO HErMaTHTAa M, HAKOHEN, CaMas CAOX-:.
HOCTb MeXaHH3Ma JEeCH/JHKAIHH—BCe TOBOPHT NGOTHB IDHMEHEHHSI TEODHH
JAecuJHKauuu AJa8 o0bfACHeHHs 06pasoBaHMA HAIIEro MeCTOpOXAeHHR. Bee.’
ATH HEyBA3KM H HATSIKKH HEMCHJCHHO HCUYe3aIT KAK TOJABKO Mbl.3aMEHHM . <
CJOXKHBIA NPOLECC JeCHAHKALMY NerMaTUTa MHEBMATO-3HAOTHIATOTEHHHIM, M-
‘TaCOMATHYECKHM IIPOLECCOM. =
O6pa3oBanne H3yMPYAOHOCHHIX XHJ OTHOCHTCHA, NOBHAMMOMY, K Hau-
‘Sonee pannsell (pase mpopecca, KOrja npeoGaajJaroT fABJACHHS NHEBMATOIEH-.
#HOro xapaxktepa, HO H B CAeIyKOHIeH CTaAHH-—MHEBMATO-3HIOTHAATOTEHHOH — "
H3YMPYAb Takxke 06pa3yioTcd, HO, MOBHIAHMOMY, B HECKOJbKO MEHbIIEeM -
KOJHYeCTBe.
B 06bACHEHHE OTOTO NOJMOMXKEHHS MOMXHO NPHBECTH CJAEAyIolHe CO-~
.o6paxennsi. Jlaxe QTOPHCTHE COELHHEHHS Oepuiang He o6.jaxawT ocoben-~

1'W. Kunitz Chemie d. Erde, IV, 1929, S. 208—251.
2A E.Pepcuan, [lerMatats T. I cTp. 528, 1931.
3 Ibid., 526,
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HOH seryyecThio. [103TOMY JHIIL Majble KOJHYECTBA €ro ObIM 3KCTaAHpO-
BaHL B NMHeBMartoreunyio ¢asy. B sty ¢asy npoucxonuna sHepruysas nepe-
pa6oTKa MHHEpAJOB, CJAraluHX OOKOBHE NMOPOJAB, B TOM YHCJE XPOMHUTA.
KosuyecTBO xpoma, mocTymaBliee TpH 3TOM, OKAa3bBaJOCh JOCTATOYHBIM
JJi OKPACKH MaJhiX KoJauuecTB Gepuana B 3edeHuit nser. B pesyawnrare 06-
pasoBaJjcs H3YMPYI.

Caenylomas (pasa—InHeBMAaTO-3HIOIMAATOreHHAsi— XaPAKTEPH3YeTCsl TeM-
nepaTypoil HHXKe HJAM OKOJO KPHTHUECKOH TOYKM BOAbl. B cepenune 310l
¢dasp HavaJjcAa MOMHHBY npuToK Oepusausd u (propa, BeposaTHO B BHAe dro-
PHCTHIX COeIHHEeHHH Gepu/J/INA H HEKOTOPHX JAPYTHX 3JE€MEHTOB: lea0uyel
U raumHO3eMa. JTo cpady ocBoGO¥aaeT Hac OT MCXOAHOH TEMIEpaTyph
B 800° 1 JaeT BO3MOXHOCTb MOHSTH CBSA3b H3YMPYIHBIX XKUJA ¢ (PJIOOPHUTO-
6 e pUJJIOBLIMH.

Ha BO3MOXHOCTH U BEepOSITHOCTH METAaCOMATHUECKOTO XxapakTepa pac-
CMaTpUBaeMOro mponecca ykasbiBaeT o6pa3oBaHMe HAa BCeX NPHHCKAX aHAJO-
TAYHLIX 30H CJIOJAH, aKTHHOJHTA M XJOPHTA MpPH H3MEHEHHH TaJbKa B KOH-
TaKTe € XHJAMH JHODHTOBHX NOPQUPHTOB, T. €. B NpOLECCe 3aBEIOMO KOH-
TaKTOBO-METAaCOMATHYECKOr'0 XapaxTepa.

C apyro#l CTOPOHH, NpH ONpeJeJeHHH ONTHMAJbHON TeMnepaTyph 06-
pasopanua usympyaos A. E. depcmanom Bxpasace, NOBHAHUMOMY, oOlHOKa.
ITpu anmanuse storo siBJ€HHsT OH TrOBOPHUT:?!

» + « . MJISi BHIAJeHHuss Gepuasa I POCTPAHCTBEHHO HaMeyaJoch camoe
BHITOJHOE MECTO B cepejuHe OGUOTHTOB O# 30HH, IIe JAOMKHB OBWIM TO-
CHOACTBOBATh TEMIEPATYPH, ONTHMAJbHbE AJs €ro Kpucramiudaunuu—>5S00—

- 600°“. Heckosabko BhiIe 06pa3oBaHie 6MOTHTOBHIX 30H CPaBHHBaeTcs ¢ o6pa-
30BAaHHEM ,JeHCT GHOTUTA“ B HODMAJbHBIX NErMaTHTOBBIX XKHJAaX, 4eM Xapak-
tepusylorcs ¢asu B u C mo Homenkaarype A. E. Cbepcmaﬂa, T. e. 700—800°.
OcTaBasis A0 APYroro caydas pas3fop TreHH3HCA 3THX JEHCT, 3aMeTHM, UTO
OHH OTHOCATCA K GHOTHTY WJHM JaXe K JeNHJOKEJaHy.
- Jlanee ? , . . . 4) B MUrMaTHYECKHX I€rMaTHTax 3 MB HabJofaeM TH-
nuuHbie GHOTHTH C cofepxannem Mg, (OH) u Li.“ B mectu ananmsax cJjio~
AuToB, npusoauMuix A, E. ®epcmanom,* coiepxkanue C CAOAAX:

Fe,O; Konebnerca B npeaeaax. . . . « « . . . . . . 1,34— 217¢/
. 121716940,

FeO . . . . e e e . 1,24 7820,
MgO . . .. e e ... 182221649,

Ha ocHoBanum 3THX nudp caoib A0JXKHH GHTH OTHeCeHH K (uioromnm
TaM, C YeM COBNaJaloT BCe 0e3 HCKJIOYEHHS, NOBOJBHO MHOTOYHCJIEHHBIE
anaauss jgaboparopun LIHWI'PH Hax cooTBeTcTBYIONUM HAIIUM MATEPHAJOM.
Yxe mMo ofHOMY 3TOMYy HeJb3sl YCJAOBHSi 0O6pa30oBaHUsl CJAIOAMTOB NPHUPABHH-
BaTh K ycJaoBusM 06pa3soBaHHdA BhHIHIE YKa3aHHHIX JeficT. Yro ke xacaercs
¢aoronuros, 1o A. E. Pepcman rosoput:s , . .. 4TO OHH o6pasyloTcs
B 6onee XOJOMHBIX KOHTAKTaX ¢ KapboHaTHBIMH nmopoaamu“. Taxum o6pasom,
Hanie NpejACTaBJEHHE O TeMiueparypax o6pa3oBaHus M3YMPYAOB OKa3HBAETCS
B COOTBETCTBHH ¢ (PaKTHUECKHUM MATePHAIOM M noJoxkeHueMm ,5¢ A. E. Dep-
cMaHa.

Bepusnossie u ¢a00PHTO-6€PHIAJIOBEIE KHUJAB ABAAIOTCH Gojiee HH3KO-
TeMIEPATYPHHIM NPOJONKEHHEM ONMHCAHHOTO IPOLECCa, XOTH pasaudyhe Tem-
nepaTtyp, BO3MOXHO, He OCOGEHHO BEJIMKO.

 3aibbanan GepHANOBHX XHJA OOBIUHO 06pa3soBaHbl MyCKOBHTOM. Myc-
KOBHT COAEDPKHUTCA B BHAE AOBOJAbHO OOHABHHX BKJAIOUEHHH TaKke H B ca-

23 » L4 »

. e .

.
.
.

1 A, B. ®epcMan, [Mermarurs, 321,
2 ]bid., 321. ;
3 HanGonee THAMIBHIMM MPEACTMBHTEAAMH KOTODHX A, E. depcMan cuuTaer HSYyMpYIHbie:
WA,
¢ Tparouennme u nsetHue xaMen CCCP*, 1. I, ctp. 182—183, 1925.
5 [lermaruTd, T. I, cTp. 321, 1931.
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Mux GepuasOBHIX JHH3aX. MeracomaTtHyeckoe H3MeHEHHe TaAbKOBBIX MOPOX
NPOMCXOAUT IOPa3f0 MEHEE IHEPrHYHO, H 30HH (IOTONHUT-XJAOPHT OKOJO Oe-
PHANIOBBIX JIHH3, €CJAH ¥ HE OTCYTCTBYIOT COBEPIIEHHO, TO BO BCAKOM CJaY-
yae BHpaXKeHH BecbMd C1a6o. BeaeacTBHE 3TOrO M KOJIHYECTBO XPOMa, BO-
BJEKAEMOTO B NIPOLECC, BECbMa CHJABHO NAJaeT, a TAK KaK OH pacnpeneasiercd
B OGoapuwof Mmacce O6epuiia, To M JaeT HHUTOXHBIA 35PGEKT OKPacKH;
HO JaXe ¥ 3T0 Hab/aI0JaeTcsi peako, OOHUYHO xe Oepunaa uian Oenblfl HAM
KPEMOBO-XEJATOTO OTTEHKA.

Takum o6pasoM, ¢asa GaoopuTo-GepHAIOBHX KU XapaKTepH3yeTCH
‘yCHAeHHeM THAATOT€HHOrG XapakTepa IIpoulecca H B KOHIE, NOBHAHMOMY,
NpencTaBAseT YHCTO BSHAOTHAATOreHHHH npoLecc ¢ TeMNepaTypoi exsa JAH
Buime 200°. ,

PaccynThiBasg BEPHYTbCA K NMOCTABJCHHBIM 3JeCh BONpocaM jnJsa 6GoJjee
JeTaJbHOro HX pasbopa, s 0XKHIA0 KPHTHKH BBHUABHHYTHIX NOJOXEHHRA..

Summary

‘These emerald mines are situated on the Eastern slope of the Urals,
70 kilometers NNE of Sverdlevsk town.

The depesit is a complex of metamorphic rocks enclosed by hree, intru-
sions, viz.— on the E, by an intrusion of porphyritic granite, on the W, by
one of granite, on the E, by the so-called ,Eastern® intrusion — complex and
strongly differentiated.

The metamorphic complex presents a thick layer of amphibolites and

plagioamphibelites, wherein are included lens-like talcous rocks. In the nuclet
-of the latter are often to be found remnants of serpentinites and sometimes .

of peridotites and dunites. In these lenses, thrugh injection of divers vein
substrata, have been formed deposits of emeralds, beryl, and fluorite.

Porphyritic granite (fig. 1) and granite (fig. 2) are in the main similar
tocks. They are made up of quartz, feldspar, and plagioclase, with an insigni- -
ficant admixture of micas (p. 198). :

This comparison clearly shows that these two rocks having a grea
general resemblance greatly differ in details. Therefore it is impossible, to
my opinion, to unite them into -one infegral whole neither from the point of
view of their compesition nor from the conditions and time of their formation.

On the contrary one must recognize that these two rocks are different
An all respects. '

The Eastern Intrusion

, The investigators of the Emerald Deposit were till now entirely unani-
mous with respect to the petrographic characteristics of this massif. All of
‘them without exception considered the Eastern massif as a body and tock’
uniform in the petrographical sense. Diorite was believed to be its principal
-constituent. This error depended on absence of denudations and insufficient
prospecting. Qur prespecting has shown that this conception does not agree
with the real state of things. The Eastern massif is made up of a series of
rocks which form a cemplex of the following composition: gabbro-diorite,

diorite, quartz-diorite, granodiorite, perphyritic granite.
Wt The vein facies of this massif is represented by dioritic porphyrites and
aplites. , , :
The south-eastern part of the Eastern massif is the most basic chemically.
The rock here is melanocratic and consisting of hornblende and plagioclase,
:Ne 40—45. Remnants of pyroxene are very seldom to be found. The texture
-of the rock is chiefly, ophitic, and rarely gabbroic (fig. 3). R
This rock is characterized by gabbrodiorite. The latter resembles very

auch the correspending rock from the Bagenov asbest deposit, described by
P. M. Tatarinov. o .
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Comparative Table of the Properties of Graniteand Porphyritic. Granite

Granite Porphiritic granite

Macroscopically

Colouf - . « o « « « « @ White colours predominate White colours are absent
Pale yellow is rare Yellow and reddish are

: common ,

Size of grains . . . . . Medium _Over medium and large: }

General aspect . . . . . Epigranular, with slight tendency Almost always porphyritic

toward porphyritic character

Under the microscope

Mineral composition . .| On the whole alike in both rocks
Quartz . .. .. ... Alike in both rocks. Is present as a
usual constituant in the shape of .
micropegmatitic and microgranulitic p
ingrowths in feldspars :
Granophyre . . . . . . . Very frequent Very rare
Orthotlase . .. . . . . _ Ocours ) Does not occur
Orthoclase-like variety . Ocours very often Does not occur i
Microcline . . . . . . . Does not predominate Predominates ,
Calcosodic feldspars . . Nearly alike in both rocks. -

In subordinate and inconstant quan-
- tities; sometimes absent

Composition varied Crmposition varied
Plagioclases vary: Plagioclases vary: t
Ne 7, 18, 22, 24, 25 - Ne 8,9 10,14, 15,16 |
Rather basic in the main Somewhat more acidic |-
Micas . . . «. .., . Comparatively frequent : Rare
Apatite . . . . . ... Alike in both rocks . :
Magnetite . . . . . .. Alike in both rocks : , 3
Gamnet. . . ... ... Always present ) Totally absent - F
; Texture
Granitic . . . . . . .. Widespread Spread very feebly :
Porphyritic. . . . . .. Feebly spread Spread almost exceptionally-f
Granophyrle . . . . . . _Widespread Occurs very rarely
Cataclastic phenomena . Developed below medium Strongly developed

The rock rather strongly
influenced by metamorphism:

General aspect . . . . . Recent rock (cenozoic type) - Rather paleogene 3
Postmagmatic phenomena Intensely develeped pegmatitic Endohydatogenic  process |
’ < ) process shown by quartzepidote

veinlets and zones in the §
rock itself and by forma- }
tion of beresite veins con- §
nected with: gold' deposits. |

Advancing to the N the gabbrodiorite is soon emeugh- replaced by a
more acldic faclies of the type of normal diorites. As cempared with the
former rock, the amphibole content here is sometimes even higher, but the
basicity of plagioclases drops to Ne 33. Rarely there are found grains of
biotite and quartz. The texture is hypidiomorphogranular.

Only the middle axial part of the massif is made up of diorite. In pla-
ces its goes narrowing, in places it widens, occupying on the average about
-half the width of the massif (in the direction of latitude); along the axis of
the massif diorite has been discovered in the form of islets over ots whole
extent up to the northern end in the region of the Malyshev mine.

Towards the E and N of the axial part of the massif, the rock is re-
placed by a more acidic variety of the quartz-diorite type. As a dark-coloured: -
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component there is present now hornblends now biotite, now both minerals
at the same time.

The composition of the plagioclases varies within the limits of Ne 30-—40,
and always there is quartz in small quantities. The texture is hypidiomorpho-
granular.

Farther toward the periphery of the massif are situated still more actdic
varieties of the granodiorite type. This rock is situated in the extreme mar-
 ginal parts of the massif and is found not over its whole length but in the
form of a fringe interrupted in places. The granodiorite reaches its highest
development in the region continuous to the First May Mine. The principal
components of these varieties are plagioclases Ne 20—30; in small quantities
there -are present K-Na-feldspar-orthoclase or microcline and dark-colou-
red biotite or hornblende. Constantly and in considerable quantities there is
quartz.

The texture of this rock is varied; sometimes it was hypidiomorpho-
granular, but for the most part the rock has a porphyritic texture, phenocrysts
are chiefly represented by plagioclases.

Lastly, on the periphery of the Eastern massif have ‘been discovered:
normal granites in the shape of a brocken fringe and also in the form Of
small spots connected with granodiorite.

Dark-coloured components, chiefly biotite, are presentin them in msignf-z
ficant quantities, the principal components of the rock being quartz, orthoclas:
or microcline, singly or jointly, and acidic plagioclases Ne 4, 8, 9, 16, 1%

There often predominates K-Na-feldspar, but - sometimes it yields to
plagioclase. The texture of the granites is usually hypidiomorphogranular,
but porphyritic varieties with phenocrysts of K-Na-feldspars are not rare.

All the above mentioned rocks which constitute the Eastern massif, sg
far as show by the prospecting performed here in an almost entire absenee
of denudations, seem to be connected with one another by gradual spatla‘i
and qualitative changes. Parallelly with the typical rocks there are many
representatives of intermediate mixed character possessing, in a higher ‘ot
lower degree, the properties of both typical rocks, between which a givaen
specimen may be placed as a connecting. link. :

This circumstance leads to the conclusion that the whole complext "o
varied rocks of the Eastern massive arose as a result of the differentiation ¢
a unique magmatic basin and that the differentiation process of this mtrusim
took place under very favourable circumstances.

The vein facies of this intrusion appears in the development of abundan
dioritic porphyrites which show themselves very distinctly at the Malyshe
mine; it appears also in the large veins of aplite, situated within the hmit
* of the north-eastern suite of metamorphic rocks.

The investigation into the character of the porphyrite veins which an
_ apophyses from the ,Eastern“ intrusion have determined the geological rél
of the latter. Formerly, these veins, and the ,dioritic* massif as well, wer
believed to be the oldest formations which acted a passive rble durlng th
origination of deposits. Yet the character of the contacts of porphyrites wit
talcous rocks (fig. 11) asserts the contrary. In these contacts the exocontactus
- changes of the talc are indubitable and show themselves in its being replace
by phlogopite and clinochlore.
Thus the younger age of the Eastern“ infrusion with respect to th
metamorphic complex is established and also the possibility of ts activ
participation in the formation of an emerald deposit.

- mCharacteristics of the vein processes of the region'_‘

Summarizing the description of actual observations, it becomes possibi
to classify the vein processes of the region of the Emerald Mines as follow:
(1) Vein formations connected with Nordestern granite.
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(2) Those connected with the Western granitic intrusion.
3) Those connected with the Eastern complex intrusion

To the 1% category belong:

(a) the auriferous veins of beresite and quartz situated on the E of our
area,

(b) the quartz veins with epidote and muscovite intersecting the E
granite massif.

The 2™ category, sufficiently varied in mineral composition, presents
a complicated pegmatito-endohydatogenic complex with feebly shown phe-
nomena of pneumatogenic character. These veins are characterized by a very
feeble development of contact-metasomatic changes in the side-rocks—amphi-
bolites and talcs. On the other hand, in those very veins, is strongly deve-
loped the process of replacing of Kfeldspar by albite.

This complex can be devided into three stages according to the marked
mineralogical dissimilary of the veins.

The 1+ stage, magmatogenic, is represented by the following vein
types: ' ,
(a) the large pegmatite dykes of the First May Mine. These pegmatites
are of gigantoplasmatic texture and made up of quartz, K-feldspar, and albite.,
Sometimes these veins have a zonal structure: the gigantoplasmatic inner
part, in which are found schorl suns, are replaced towards the sides by a
Hne-grained zone of the same composition with inclusions of columbite, and
farther by an haplitic zone. Such veins abundantly intersected by borehols
at the First May Mine, are characterized by a strong development of albite
which often wholly replaces K-feldspar in them.

" (b) Lesser veins made up of the same minerals of fine-grained pegma-
titic texture with columbite inclusions and passing into a haplitic rock in the
sides.

(c) Haplite veinlets which are rarely found without a visible connection
with pegmatites.

The veins of this type seem to belong to the upmost high-temperature
pegmatitic formations metwith in the Emerald mines.

Into the magmatic stage was deposited the overwholmingly greatest
part of the vein substance. The veins described are bedded bodies of consi-
derable mass, reaching three or more meters in thickness. Veins of later
origin are by far inferior to them in this respect, varying from units to some
tens of centimeters in thickness. The shape of the vein bodies changes at
the ‘'same time. Instead of well cutlined dyke-like bodies there appear irre-
gular branching veins with frequently changing thickness.

After the deposition of considerable masses of quartz and feldspar, the
relative content of mineralizers, P and F, which in general play and insigni-
ficant r6le, increased, as also most of all did increase the content of water
and that of Be, and the process entered the following, epicritical stage.

A marked change in mineralogical composition in this stage possibly
indicates the presence of a break in the course of the process.

Water seems to play the most essential réle in this stage of the pro-
-cess.

The temperature of the solution is still higher than the critical point of
the water, which fact is an obstacle to the formation of minerals containing
water. This epicritical phase is characterized by the absence of quartz an
K-feldspar and by an abundant deposition of albite, which leads to the for-
mation of veins of types d and e.

The d — veins have a middle-grained pegmatoid texture with strongly
marked process of metasomatic replacement "‘of K-feldspar by albite. The
latter forms at first in the shape of a fine-grained and then scaly aggregate,
replacing microcline on the periphery ‘of the grains and in crocks, and often
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disledging it totally. Here usually occur miarolitic cavities lined with druses
of comb-like albite (fig. 9), with apatite (21b, fig. 10) and with very rare
fluorite (16b). ;
e — Garnet-bearing plagioclases are also partial derivatives of this
process.
} These veins — type Malinovy Kluch — represent a white middlegrained
aggregate of albite, fringed with exocontactually altered zones of side-rockes.
In a vast majority of these veins there is no beryl, but at Malinovy
Kluch, in plagioclasite, were found some beryls of a peculiar coloration
(30d). The presence of fluorine is indicated by the formation of fringes made
up of F-containing phlogopite around plagioclasites (fig. 15).
After passing the critical point of water the character of the vein pro-
~ cess markedly changes, assuming typical endohydatogenic features. In the
formations of this phase quartz plays an exceptional réle; the participation
of water-bearing minerals — epidote and desmine —is considerable. Here
alsouis separated the main mass of beryl, but in suns its quantity is very
small. .,
To the hydatogenic stage belong veins of f and g types. .
f — These are veins of the Kuznetsov mines. They present agglomerations
of light-smoky quartz with abundant inclusions of epidote, with frequent des-
mine and dark-blue beryl approximating to aquamarine in colour (30e).
There are found scanty and rare remnants of fluorite.
- g — Quartz veins with beryl. These are vein agglomerations of light-
ray quartz, with insignificant inclusions of blueish-gray turbid beryl-crystals
%30c). Such veins were met with on the SW of the Malyshev mine; they are
numerous between the Malinovy Kluch and First May Mines, are also found
at the First May and Krupsky Mines, and between the Sverdlovsk Mine and
the B. Reft River.
The development of the vein process is shown on diagram I.
Thus the vein facles of this intrusion is represented by a typical pegma-
Hitic process of the so-called pure line by a strongly developed final endo-
hydatogenic phase. The peculiarity of this process is the poverty of the vein
melt in colatile components. This explains the very feeble effect of the
metasomatic influence of the vein pegmatite injection on the including amphi-
bolites and talcous schists. ,
The -other cause of this fact seems to be the comparatively low tempe-
rature of the solution. This is indicated by the following circumstances. In
the emerald-bearing veins the main mass of beryl (emerald) is contained in
phlogopit-trimming and only an insignificant part of ‘it is sunk into plagiocla-
sites, whereas in the veins of the discussed complex beryl has never been found
in exocontactual zones, but always was found in plagioclasites or quartz.
Even the fluorine compounds of beryllium possess no particular volatility,
and to force beryllium into the exocontactual zone a very high temperature
seems to be necessary. The absence of such results into separation of beryl
within quartzous and albitic bodies. Assuming the temperature of the anchi-
eutectic magmatic stage of the discussed vein complex to be as high as
600° C. for a limit, and the critical point of the water about 400° C. for the
other limit we shall find the temperature of formation of beryls in the albitite
of Malinovy Kluch between 400—600°; it is probably near to 500° C. This
coincides with the formation temperature of albite (including beryls), which
Is determined by E. Baur! and J. Koenigsberger 2 as 450° C.
But in this stage of the process crystallizes only a very insignificant
part of beryllium (whose quantity in this process is in general very small),
and the remaining mass of it crystallizes later on in the quartz veins of the

a;xr, Z. anorg, Chem., 1911, 72, Z. f. Electrochem., 1911, S. 739.

"1E. B
2J Miiller u. J. Koenigsberger, Z anorg. Chem., 1911, Bd. 104.

201



Kuznetsov Mines type and chiefly in quartz beryl veins at temperatures
below 400° C. :

Veins of the Kuznetsov Mines type, as indicated by the presence of
epidote and desmine, must have formed at a lower temperature.

In their experiments E. Baur and J. Koenigsberger determined the
temperature interval of stability of desmine-like ceolite as 250—300°, ceolites
forming in lower temperatures in the absence of CO,. In the discussed process
CO, was absent, and consequently the most probable formation temperature
for veins of the Kuznetsov Mines type is the temperature of 250—300° C.

Quartz-beryl veins must have still lower formation temperatures. Minerals
permitting to guess the temperature if these formations have not been found,
but in faveur of the above supposition speaks the total absence of changes
in the minerals of the rocks including quartz-beryl veins, viz. talc, amphi-
bole, feldspars.

Evidently, the temperature of this process may be determined as lying
in the interval 200—100° C.

‘Thus the endohydatogenic character of beryl formations in the discussed
process shows itself with quite sufficient precision and the formation tempe-
rature interval for beryl is determined as 100—150° C. B o

_The 3% category of vein processes connected with the Eastern intrusio
is more complex and varied. ‘

: The magmatogenic stage here is represented by melanocratic (fig. 8),
and mesocratic (fig. 7) dioritic porphyrites and hoplites. The development
of these rock is considerable, mesocratic dioritic porphyrite predominating
quantitatively. - :

Then somes the pneumato-endohydatogenic stage. During this stage
the deposition of considerable masses of fluorite and beryl (fig. 16) took
place. The very volume of these lenses weighing hundreds of tons and the
quite negligible quantity of accompanying feldspar contradict the assumption
that they might have been formed by the pegmatite melt carrying up the
mineral material. ’

The large size of the beryl and fluorite grains,—in the granular aggre
gate not less than 3 cm, but usually much larger,— the presence of cavities
covered  with beryl druses, in- which the crystals are beautifully built up
(fig. 7) and attain tens of kilograms in eight, prove that crystallization proce-
eded here under the conditions of a long and quiet process. The presence
of inclusion of molybdenite and native bismuth (2 and 3b) in the beryl mas-
ses indicates that the process had a character intermediate between pneu-
matogenic and endohydatogenic. An exceptionally important réle was played
by fluorine which was present in such a large quantity. It will be noted
that its circulation conticued after the formation of beryl-fluorite veins, which
~ 1s clearly shown in beryl crystals (fig. 7), where corrosion penetrates into
“the crystal body to a depth of more than 1 cm. ,

The presence of margarite and especially considerable accumulations
of muscovite, which fringe the fluorite and beryl, indicate the pneumatogenic
character of the process in its initlal stage. :

The development of this process is shown in diagram II. The magmato-
genic stage of this process is clearly shown in the veins of haplites and
dioritic porphyrites. Quartz-feldspar .veins, of pegmatitic character,— so abun-
dant in the First May Mine because of the near neighbourhood of pegma-
fitic granite,— were not met with in the Malyshev Mine during the whole
100 year period of its being worked out. Due to the long distance of the
Malyshev Mine from the Western granite, the pegmatite injection did not
reach this spot and the activity of the Western injection manifested itself here
only by the formation of low-temperature quartz-beryl veins, the formation pro-
cess of which probably was a protracted one. The distance and thickness of

nnn



rocks separating the Malyshev Mine from this granite proved'to be msuperable
not to the short-lived injection of the pegmatite melt, but to the quiet and
prolonged flow of the colder aqueous solutions connected by their origin
with the this same injection.

On the other hand, lenses of beryl and fluorite of somewhat conslde-
rable dimensions are developed only in the Malyshev Mine. Therefore, if
diagram [ for the most part corresponds to the First May Mine with Mali-
novy Kluch and Kuznetsov Mines, diagram II pictures the whole of the
Malyshev Mine.

In geologico-topographical respect the Malyshev Mine represents one
of the extremities of the so-called Eastern intruston. A quick glance at the
geological map will suffice to ascertain that the Malyshev Mine is just the
point towards which (from the SE) was directed all the movement of the
magmatic substance, that formed the Eastern intrusion. Reading this point
terminated the progress of the intrusion. It is doubtless that the same way:
was followed by subsequent separations which gave rise to vein formations:
While a small part of the magmatic substance spread over the mines situated
farther to the south, the main part accumulated in the Malyshev Mine, as
terminal point of the movement, which explains the presence here - of beryi;?
and fluorite veins of such an exceptional magnitude for this deposit.

Since fluorite-beryl veins and emerald-bearing veins are unlike morphos
logically and mineralogically, it will be more convement t6 examine thetm
separately. - . :

Let us at first consider emerald veins (fig. 12). !

There are no sufficlent data for determining the formation temperature‘
of emerald veins, therefore the statements made hereafter have only a co
jectural character.

The typical structure of an emerald vein_ is described above, where
is pointed out that the main mass of emeralds is found in the mica (phl
gopite). Mica tightly overgrows emerald crystals, forms mammillary growt
at the ends of them (fig. 20, 21, 22). Mica is often and abundantly included
in the crystals. Thus, is estabnshed the syngenetic relatton of mica ane
emerald. Moreover, the emerald is included in plagioclasite lenses in the
form of idiomorphic crystals, nor is it a rarity in chlorite and even in tate_
the correlation with which is quite analogous to that with mica. The emerald"
is met with in all possible intermediate rocks of the vein cemplex: #t m
be mica-actinolitic, mica-chloritic, mica-actinolito-chloritic, etc. Most- rarely
emerald is associated with actinolite, but these minerals by no means exclude
one another. e

Thus the formation of tje emerald is established on a rather wide tems
perature interval, and the most favourable conditions of its formation are-
determined quite precisely; they correspond with the formation at micaceousz
fringes in plagioclasites.

The numerous analyses of mica performed on our materials by th&
~ Central Chemical Laboratory of CNIGRI (Central Scientific Research Mining'
Prospecting Institute) have shown without exception that all of them are:
made up of phlogopite. ‘

The formation conditions of phlogopite and albite in the pneumatogenic~'
process are determined by W. Kunifz,! the required temperature being 400°C.

On the other hand, admitting according to E. Bauer and J. Koenigs--
berger, 500° C. as formation temperature for albite, we shall state that the
highest formation temperature for emeralds in our deposit was 500°.

The minimum formation temperature for emerald is determined by t
field of stability of talc, which is syngenetic with emerald, 200° C being the
temperature indicated for talc by A. E. Fersman

1'W. Kunitz, Chem. d. Erde, 1V, 1929, SS. 208—251.



Thus the thermal conditions for the formation of the emerald are deter-
mined by the temperature interval of 500--200°, the optimal temperature
being 400° C.

These figures are somewhat below those indicated by A. E. Fersman.?

In determining the temperature of the process A. E. Fersman starts
from the principal admission that the injection of the residual granite melt
into the ultrabasic rock took place at £=3800° C.

He refers to this temperature the formation of the ,desiliconized peg-
matite“, that is plagioclasite. The formation of the ,biotite zone“ he refers
to the temperature of 600° C. After it comes the actinolite-chlorite zone with
+=>500°C, and then the talc zone with #=200°C.

Thus the temperature interval of the formation od emerald is determined
as 800—500°. A. E. Fersman considers the middle of the biotite zone with
£ =600—500° as optimal for the emerald.

The morphology of velb complexes and zones which form them; dis-
<repancies and miscarried attempts to show the quantitative side of the pro-
«cess: the clashing non conformity between the masses of ,desiliconized peg-
- matite* and ,reaction series“, absolute absence of a zone of ,quartz-covered
- talc with quartz lenses“ in the emerald complex, which zone is indispensable
to stike a balance for desiliconizing; abundance of fluorine taking part in
the formation of the deposit (fluorite lenses) and giving the process a chara-
cter widely differing from normal pegmatite and, lastly, the very complexity
-of the mechanism of desiliconizing for explaning the formation of our depo-
sit; all these discrepancies disappear as soon as ‘we replace the complicated
process of desiliconizing of pegmatite by the pneumato-endohydatogenic
metasomatic process. The formation of -emerald veins seems to ‘belong to
the earliest phase of the process — pneumatogenic, but in the following
stage — pneumato-endohydatogenic — emeralds are also formed, but evidently
in lesser quantities.

In order to explain this fact the following considerations may be set
forth. Even the fluorine compounds of berylllum possess no particular vola-
tility, therefore only small quantities of it could be exhalated into the pneu-
matogenic stage. ' .

During this stage an energetic transformation of minerals constituting
the side-rocks, chromite in the number, took place. The quantity of chromium
then proved to be sufficient for giving small quantities of beryl a green
-colour.

The following stage — pneumato-endohydatogenic — is characterized by
a temperature below or about the critical point of water. In the middle of
this phase arose a strong flow of beryllium. and fluorine probably-in the
form of fluorine compounds of beryllium and some other elements, alkalies .
and alumina. , '

, This fact free us from the initial temperature of 800° and make it pos-
sible to understand the connection between emerald veins and fluorite-beryl
veins. ' ,

The possibility and probability of such character in the discussed pro-
cess is indicated by the formation, in all mines, of analogous zones of mica,
actinolite and chlorite during the alteration of talc in contact with veins of
dioritic porphyrites, 1. e. in a process of a manifestly contactual-metasomatic
character. : .

On the other hand in the determination of the optimal temperature by
A. E. Fersman an error seems to have been overlocked. - ,

Analyzing this phenomenon he saus:? ,The most favourable place for
the separation of beryll was chosen in the middle of the biotite zone, where

1 A. E. Fersman., Pegmatites, vol. I, 1931, p. 527, (original Russian edition).
2 Pegmatites, vol, I, 1931, p. 528. ’ o



the optimal temperature for its crystallization — 500—600°— were expected
to exist“... Somewhat higher in the text, the formation of biotite zones- is
compared with the formation of ,leist-biotite in normal pegmatite veins. The
phases B and C are characterized according to the A. E. Fersman’s nomen-
clature by the temperature 700—800°. We shall, discuss the genesis of these-
leists another time, only pointing now that they relate to biotite and even
_ to lepidomelane.

- Farther on:', . . 4) in migmatic pegmatites* we observe typical bio-

tites with Mg, P, OH and Li contents*.
In the 6 analyses of ,mica fringes“ given by A. E. Fersman:?®

Fe,O; content in maca veries between . . . . . . . . ., 1,340/— 2,179/,
ALO, W . ) e e e e 12,17%/,—16,94%/,
FeO . s » W e e e e e 7,24%,— 7,829,
MgO s " b e e e e e e 18,229/5—21,649/,

Accoiding to these figures micas must be referred to typical phlogo-
pites, which agrees without - exception with all the analyses performed by
the CNIGRI Laboratory” on our material. One-that excluds the possibility of
identification of the conditions of formation of the ,mica fringis“ Withtthe
,leist-biotite®. 7 5

As to phlogopites, A. E. Fersman+ says that they are formed in colder-

. contacts with carbonate rocks. s

Thus our idea of the formation temperatures of emeralds happens to-
agree with the actual material and principle ,5¢ of A. E. Fersman.

Beryl and fluorite-beryl veins are a continuation in lower temperatures:
of the process described here, though there is probably no great difference :
in temperatures.

The ,salbands“ (contact planes) of beryl veins usually consist of mus-
covite, which is present in the beryl lenses themselves in the shape of very:
large inclusions. The metasomatic alteration of talcous rocks proceed by far. -
less emergetically and phlogopitechlorite zones near beryl lenses are no -
conspicuous if they are not absent altogether. _ '

Because of that the quantity of chromium involved in the process drops
markedly, and being spread in a large mass of beryl, it produces an insigni--
ficant effect, if any. Usually beryl is white or has a cream-yellow tinge. ‘

Thus the phase of fluorite-beryl veins is characterised by ab intensifi-
cation of the hydatogenic character of the process and at last it probably
represents a pure endohydatogenic process with a temperature hardly rising
above 200° C.

1 Pegmatites, vol. T, 1931, p. 321. - : .. , ‘

t ? A. E. Fersman considers emerald veins as most typical representatives of these peg-

matites.
3 ,Precious and coloured stones of USSR*, 1925, vol. I, p. 182—183.
¢ Pegmatites, vol. 1, 1931, p. 321.
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