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Ilp H a p r y H b f l (B o c to h h o c  3 a 6 a H K a jib e )

C.B. MAKCHKOB 

Tq m c ku ü  socydapcmaeHHbiüyHueepcumem, z. To m ck

H iynaeM biR  pafiOH pacnojioweH b KDto-Boctomhom 
3a6aftKanbe b npeaeaax Kjihm khhckoto xpe6Ta b Me*- 
aypeMbe peK Bepxum i Eop3» h YpyaioH ryfl. B  ico/iorn- 
MeCKOM OTHOUieHHH OH BXOaHT B COCTaB A pryH cxofi 
30Hbi MoHrojio-OxoTCKofl cmiaanaTOH o6aacTH (AHaui- 
KHHa h ap.., 1997) h npeacraBomeT coßofi KpaeByio MacTb 
ypymoHryflcKoro MaccHBa, cjio*eH H oro  aoKeM6pHfic- 
khmh h paHHenaae030HCKHM H nopoaaMH, HcnuTaBiue- 
rO HajlO )KeHHyiO  n03aHeMe3030HCKK) aKTH BH 3ailH K ). 
flpeBHHe CTp3TH(j)HUHpoBaHHide 06pa30BaHHX b H3yMa- 
eMOM paüo H e npe/icTaBJieHbi aaypcKofl cepHefi, bkjiio- 
MaiouieH (cHH3y BB e p x ): y p y jn o H ry ficK y io , HopryficKyio  
h öbipKHHcicyio cpea>tepH())e(icKHe c b h ™ .  B  BHae He- 
öoabuiHx BuxoaoB npHcyrcTByiOT uaraH-o/ioBCKaa cbh- 
Ta BeHacKoro B03pacTa h 6biCTpHHCKan CBiira paHHero

Pm c. 1. C xeM a  pacrio/ io*eH H «i H jy H c im o ro  p a fio iia  

(3auiTpMxüBaiiHbiH npxMoyrojibHMK).

KeMÖpHH. IIoiaHee H3 cocrraBa aaypcicoß cepHH Ha oc- 
hobc 6nocTpaTHrpac})HHecKHx aaHHux 6uaa BbiaejieHa 
öbipKHHCKax cepH« BeaacKoro B03pa<rra, Bmnonaioinafl 
b ce6* (cHH3y BBepx) KapöoHanfyio HopTyficKyio, rpy- 
öooöaoMOMHyK) HxnToporyücKyio, ByrncaHoreHHo-iepHo- 
cjiaHueByio KJiHHKHHCKyio h CBeTaocjiamieByK) 6ejieryü- 
cicyio cBHTbi (rocyaapcTBeHHM reojiorHMecKa*.., 1999). 
OcrajibHbie CTpaTH()wuHpoBaHHbie tojiuw  npeacTaane- 
Hbl MC3030HCKHMH - HHWHe-CpeaHeiOpCKHMH H HH*He- 
MeaOBblMH OTaO^KeHHJIMH B OÖpaMJieHHH Kjihhkhhcko- 
ro xpefrra. MarMaTHHecKHe o6pa30BaHHJt npeacraBJie- 
Hbi HecKOjibKHMH KOMtuieKcaMH rpaHHTOHaoB ot cpea- 
Hepn())eHCKoro ao topcKoro Boipacra BmnoHHTejibHO, a 
TaK*e cpeaHepH(j>e(icKHMH ra66ponaaMH h TeaaMH ot 
ochobhoto ao KHcaoro cocraBa b nopoaax 6upkhhc- 
koR cbhtu - Tax Ha3biBaeMbiH öupkhhckhO chjuiobo- 
aaflKOBbifi KOMruieKC (ChepcKHH A.O. h ap., 1995). üo 
apyrHM  aaHHUM (FocyaapcTBeHHaJi reoiiornnecKaJi ., 
1999) B03pacT CHJUioBO-aaHKOBOTO KOMiuieKca onpeae- 
aaercji KaK Beita-paHHenaaeo3oficKHH.

B  pafioHe HaxoastTca MecTopowaeHtu no.riHMeTa> 
jiob h (JuiioopHTa, MacTb Kcrropux iipHyponeHa k nnouia- 
an pacnpocTpaHeHHH cTparH(j)HunpoBaHHbix tojiw pw- 
4>e>i - BeHaa. Ocaao4Hue nopoau xapaKrepHiyioTCfl no-
B b lU leH H U M H  C O aep iK aH H Ü M II (B  HeCKOJIbKO p a 3 BUUie 

KJlapKO BblX ) TaK HX 3JieMeHT0B Kax; 6 o p ,  HTTpHH, HTep- 
6 hH, aaHTait, (j)O J ib (})paM , 0 a 0 B0 , M oanäaeH , cBHHeu, 
uhhk, cepeöpo, KaaMHfl, r a ^ n n f l ,  uhpkohhH, crpoHUHü. 
OcoöeHHo o ö o r a u t e H u  ith m h  3a eM eH T a M H  sepHbie yr- 
;iHCTue caaHiibi, n03T0My He HciaiKweHa B03M0*H0CTb 
<j)OpMHpOBaHHJI MaCTH MeCTOpOlKaeHHfl 3a CMeT H3BJie- 
4eHH)l IlOJieiHblX KOMnOHeHTOB H3 BMemaiOlUHX nopoa

JIctom  2000 roaa aBrop b cocraße TeMaTHHecxoro ot- 

puaa Typt h h c ko ü  napi HH ysacTBOBaji b paöorax no ray- 
HeHHK) cocTaBa h BHyrpeHHero crpoeHHJi nopoa, Buae-m- 
eMux b öupKHHCKyio (KJiHMKHtJCKyK)) cBHTy. 3aaaHeü HB-
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i w acb npcmepKa npeanono*eHH» MX. PynirreflHao  to m ,

MTO MaCTb 6bipKHHCKOft CBHTbl npeaCTaRJieHa AMHaMOMC-
raMop(J)HHecKHMii 06pa30BaiiH»MH. C p e a n  nopoa ö w p K H H - 

CKOii CBHTbl HMCK)TCS «lep H ble  ytTiepOJIHCTWC CJlaHUbl, 
MacTb KOTOpbix MOWeT npeaCTaBJKITb TCKTOHHTW I"l0p0- 
flbl MHTeHCHBHO ÜHCJIOUHpOBaHbl. TaK «ITO RHyTpeHHHfl 
opyKTvpa t o jiu ih  hc Bceraa pacuiH<t>poBMBaeTca. A h cjio- 
unpoBaiiiiocTb nopoa oTMeHaeTca npatcnwecKH bc cm h  hc- 
c.neaoBaTejiaMH, n po B o a H B U iH M ii in y H e m ie  a a m io f l Tep- 
pirropHM. B o 3p a c T  c b h t w  o c H O B b iB a e Tc a , Ha naxoaKax 
eaMHHHHblX MHKpo4>OCCHJIHfl, HMCKHUHX JlOCTaTOMHO 
umpoKHfl B03pacTH0ü aiianajoH , no BiaHMOOTHoiueHHio 
C üpynfMH CTpaTH(J)HUHpOBaHHblMH 0 6 p a30BaHI1«M H , T a K - 

*e  He coBceM tomho onpeaeaeHHoro BoipacTa h no npo- 
pbiBamno ypryfcKHM  MaccHBOM (R b -Sr Mero/i -716-791 
MJiH JieT h U-Pb M e ro a  - 750  m jih . j ic t )  ypyjuotnyficKofl 
CBHTbl (AHaUlKHHa h a p ...  1997).

to y ieH n e  nopoa npoBoannocb b BHae aeTajibHoro  
KapTHpOBaHHÄ c OTÖOPOM lipo6 Ha reOXHMHIO H H30T0n- 
Hwfl cocraB ymepoaa. B cooömeHHH npHBeaeHki pe3yab- 
TaTbi nepBHMHofl oßpaöoTKH nojiyneHHbix pe3yjibTaTOB, 
6«  npHaneneHHH aHajiHTHiecKHx aaHHbix.

H3> Maancb crpaTOTHnHMecKHe pa3pc3bi 6mpkhhckoh 
cbhtu h ynacrKH ee MaKCHMajibHoro pacnpocTpaneHR»
- naab Bojibmofl KojrropoTyft, pafioH naan Tycypiafl (r. 
Myayryft). Kjihhkhhckdc pyaHoe nojie, a Taxwe paa yna- 
ctkob no .leBOMy h npaBOMy 6opTy pp. TajiMaH-Bop3a h 
BepxHsa Bop3» EbipKHHCKaa CBHTa npeacra&jifler co- 
6ofl MeTKO-ooHcryio ByjiicaH0reHH0-Kap60HaTH0-TeppH- 
reHHyio Toamy c bwcokhm coaep*aHHeM ymepoancTO- 
ro BeuiecTBa b OTaeabHux n an Kax h npocaoax. CBHTa 
conep*HT Teaa ocHOBHoro-yjibTaocHOBHoro cocTaBa 
(6a3a.TbTbi, nnicpHTu), b ocHOBHofi cBoefi Macce npeBpa- 
meHHbie b ajib6HT-aKTHH0aHT-xji0pHT0Bbie caaHuu 
(AHaiuKHHa h ap.., 1997). OpHeHTHpOBKa Ten coBnaaa- 
eT C OpueHTHpOBKOH CKJiaaMaTUX CTpyKTyp, HO OTMewa- 
erca Taoce h cpe3aHwe JiHTonorHHecKHX rpaHHu Mar- 
MaTHHeCKHMH 06pa30BaHH*MH (ChepcKHfi H ap., 1987). 
no aojiHHe p BepxHH« Eop3a npoxoaHT Kpyrmoe pa3- 
pbiBHoe HapyuiCHHe, (}>nKcwpyKmieec« na npaBoöepe>Kbe 
BbixoaaMH ymncTbix caaHueB, cKopee Bcero, tcktohh- 
lecicoro npoHcxojKaeHHH flaHHoe Hapyiuenne aBJiaer- 
ca aoaro)KHBymHM h pa3aejiaer pa3HopoaHbie b Teicro- 
HHHecKOM nnaHe 6jiokh - YpynioHryßCKHü o t Ajiraiw- 
KyTOMapcKofl noa30Hbi ra3MMypcKDft 30nu (focyaap- 
CTBeHHaa r e o n o r m e c K a a .. ,  1999).

ripw  H3yweHHH pa3pe30B n a a n  E o a b u io ß  KojiTopo-  
Tyü npeaßapHTeabHo y c T a n a B a H B a e T c a  H a a B H ro B o e  
crpoeHHe Tonrn. O c a a o iH w e  n o p o aw , n p e a c ra an e H H w e  
H3BecTHaKaMH, yn iHCTW M H cnaH iiaM H  h 3eaeHbiMH cjiati- 
uaMH HaaBHHyTbi b 3anaaH0M HanpaBJieHHH Ha rpaHH- 
Toiiati K jih m k h h ck o to  xpe6Ta. 3ejieHbie cn aH U W , cko- 
pee Bcero , c^ op M H p oßaH W  n o  c y ö c o ra a cH O M y  T e jiy  oc- 
hobhoto cocraBa, n p e a cT a a n a B iu e M y  co ö o h  b n p ou ino M
MJIH CHJUl, HJIH 6 a 3a jlb T0 BWH n O K pO B . M 3B e C T H »K H  a a H - 

HOii TOJIIUH M p a M 0 p H 30BaHb! H C)6 p a 3y iO T  B H y T p H  nanK H  

cjio>KHbie A H c ra p M O H H H H b ie  c itn a a K H , H M e io iim e  n a a e - 

Hwe oceB b ix  n o B e p x H O C TC Ü  b  b o c to m h o m  H a n p aB Jie H H H  

h cy6M epH A H0 iia jib H 0  o p n e H T H p o B ä H H w e  u ia p im p w  c

nonorHM (10-15°) norpy^KeiiHeM b  cesepHOM h p e * e  b 
k»kiiom nanpaBJieiiHax. MpaMopa coaep>KaT jihhsobha- 
Hwe Tena rpaHHToHaoB, no aiiHHofi o ch  aocTnra io iune 
copoKa MCTpoB, a b noriepewHHKe ao  5m. X o t«  b  npH- 
KOHTaKTOBOÜ C rpaHMTHMH 30lie H3BeCTIiaKH CKapHHpo- 
BaHbi, KomaKTbi M e * a y  h h m h  TeKTOHHMecKHe, a b no- 
nepC'IHOM CC'ICHHH JIHH3 rpaHHTOHaOB OTMCiaiOTCa TeHH 
aaßaeiiHa, RbinoAHenHwe KBapueM. CTpyinypH oe nono- 
)KeHHC OCaOJKHaeTCa HajIHHHCM 30H apoÖjleHHH H MH- 
jiOHHTH3auHH iipHMepno ceBepo-3anaaHofi opneHTHpoB- 
k h , coBnaaaioiUHx c npocrnpaiiHeM  aojim ibi p .Bepxtiaa 
Bo p ia . B  HeKOTOpbix c j iy ia a x  aaHHbie 30Hbi bbinonHe
il bi (JwilOOpHTOBOfi MHHepajIH3aUHCH.

MHKpocTpyKTypHbift aiiajnn KBapua H3 rpaHHTOB, 
HaxoaauiHxca b BHae nHH3 cpeaH MpaM0pH30BaHHbix H3- 
BecTHaKOB BbiaBHJi caeayKJmee. OnTHHecKHe och K B a p 

ua pacnonaraioTca b BHae noaca no 6onbiuoMy Kpyry c 
aByMa CHJibHbiMH MaKCHMyMaMH, pacnojiomeHHbiMH 
6nH3K0 k cnaHueBaTocTH bo BMemaiouinx nopoaax (S, - 
a3. naa. 346° yroa naa. 30°) (pnc. 2). Ocbio Rpameiina 
ajia aaHHofi opueHTHpoBKH aBJiaeTca nerpocTpyinypHaa 
ocb b - a3. norp. 334°, yroa norp. 30°, KOTOpaa 6nH3Ka k 
opHeirrHpoBKe luapiiwpoB MeaKHx CKJiaaoK, 3aMepeHHbix 
bo BMemaiouinx nopoaax. rieTpocTpyiaypHaa ocb a co- 
BnaaaeT c caMbiM cnjibHbiM MaKCHMyMOM - a3. norp. 62°, 
yroa norp. 7°. Ocb c - HopMajib k S, - a3. norp. 168°, 
yroa norp. 60°. B caMoü rpaHMTOHaHOH anH3e paccaaH- 
uoBaHHoeTb S2 HMeeT K00paHHaTbi - a3 naa. 10°, yroji 
naa. 30°. OpneHTHpoBKa och A 3JuiHnconaa aecjwpMa- 
uhh aaa aaHHOH opneHTHpoBKH - a3. norp.265°, yroa 
norp. 5°. flepeceMeHHe ruiocKocTeii S, h S, TaioKe aaeT

c

P hc. 2. /InaipaMMa opHcniHpoHKH oiithhcckhx oceü KBapua 
b Kai aK.iajH i c Mc.iKo icpuHcroro rpaiiHTa.

OCp 10/00 JlcBbifi 6opr na.au KonTopoTyft. l00 3aMepoB 
oiTTHHecKHx uccH. CcTKa By.ibijia, npoeKUna c BepxHeii nojiy- 
ccjicpu H 30JIHHHH npoBcncMbi MepejI-2-3-5-7-9%na l%njio- 
ma/m Sj - c-ianncBanoci b bo BMeiaaioiiinx nopoaax. S2 - c;ian- 
neBarocrb h ipaiiMTOHjiHOH jih ii3 c  a, b, c - neTpocTpyKTyp- 
Hbie och, pacnono*eH H ue 6jih3ko k ojuioHMCinibiM ocmm i.n- 
jimicoHjia ae<|)opMauHH A, B, C. CipeiiKOH noKasano HaiipaB- 
neHwe oTHocHTeJitHoro cMemeHH» aaa B H ca iero  Kptuia.
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Phc. 3. /IwaipaMMa opHCHTnpoBKH onTHMetKHX oceß KBapua
B OMKOBOM CjiaCTOMHjrOHHTC rpaHWTa.

(Kip. 11/00. Ucpxoobc II&'IH Ko.'nopoTyH 100 jawepoR on- 
THHecKHx occfl. CcTKa Byjii,<t>a, upocKiiH» c BcpxiicB nojiy- 
cifiepu. H30JIHHMH npoBCACiibi Hcpcj 1-5-10-15-20% na 1% 
ruiomaaw. l.=AarperanHa* jihhcüiiocti,, coBiianawmaji c ncr- 
pocrpyicTypHoii oclio  a. B . C - ncTpocTpyvTypnuc och, co- 
BnaaaiouiHe c o/imohmciihmmh oc»mh sjumncoHaa ac(j)opMa- 
UHH. S, - cjiamieBaTOCTk h ipauvrrax

n o aow eH H e  o c h  B 3 Ju iH ncoH na  z ie^opM aunH  (a3  n o rp . 
359 °, y ro a  n o rp . 3 0 °)  h c r p y  KTypy S- C  Teu ro  HHTa. E c j ih  
3a 0C H 0 BH yi0  ru io c K o c n . c j iB H ra  (S - C T p yK ryp a ) cHHTaTb 
c jiaH ueBaTocT b  bo B M e u ia io u in x  n o p o aax , a C-CTpyKTv- 
po fi - paCCJiaHUOBaHHOCTb B rpaHHTOHaHOH JIH H ie , TO 
n o jiyn aeT cx  oneH b n o a o rH H  c ö p o c  b 3anajHO M  HaripaB- 
jieHHH. O c b  b TaioKe c o B n a a a e r  c  opneHTHpoBKofi uiap- 
H iip oB  C K JiaaoK  H a jB H raH H ü  b M paM opax B npHKOHTaK- 
TOBOft C K jlHHKHHCKHM MaCCHBOM 30lie. J lH H Jb l rpaHH- 
TOHflOB B  M paM opax  CBOefi JU1HHHOH OCbK) OpHeHTHpO- 
BaHbi c o m a c H o  c  o cb io  b.

MHKpocTpyKrypHWfl aHaain  KBapua 6aacroMHaoHH- 
Ta rpauHTa H3 KpaeBofl nacTH Kjihmkmhckoto MaccHBa no- 
Kaiaji cjieüywmee. O im n e cK H e  och KBapua o6pa3yKJT oa- 
HOMaKCHMyMHyiO OpHeHTHpOBKy (pHC. 3). HeHTp MaKCH- 
MyMa co Bn aaaeT  c nerpocrpyKTypHofi ocbto b  - a3. norp. 
246 °, ynwi norp. 8°.  neTpocrpyiaypHasi ocb a coBnaaaeT 
c a rp era rH o ft aHHefiHOCTbio, HMeioiuefl Koopax narti - a3. 
norp. 156°, yroji. norp. 14°. nerpocTpyKTypHax ocb c - 
a3. norp. 6° ,  yroji. norp. 7 6 ° - HopManb k nji0CKDCTH S  . 
AHajiorHMHaJi opHeHTHpoBKa BcrpencHa b T eiaoH H Tax no 
6opmOBOHHblM rpaHHTaM B K)r'0-B0C'T0,1H0M KOHTaKTe 
OÜHOHMCHHOrO MaCCHBa. B  6/iaCTOMHJlOHHTe OTMeMaiOT- 
cx h S-C CTpyKTypbi, npeacrraBJieHHbie BWTXHyTWMH KBap
ueBbiMH 3cpHaMH c wÖMaTbiMH rpaHHuaMH, 00pa30BaB- 

ruHMHcji npH ruiacTHMecKofl ae4>opMaiiHn - S-crpyicrypa. 
riojiocbi TOHKopa3iipo6neHHoro KBapu-nojieBouinaTOBoro 
arperara, oßpasoBaHHe K0T0pbrx ripowcxoamio b 6ojiee 
npHnoßepxiiocTHbix ycJioBwix, b peacHMe 6aH3K0M k xpyn- 
KOMy ÄpoöneHHK) - C-crpyicrypa. /laHHbie S-C crpyK iypb i 
yKa3biBawT Ha nojioroe HaoBHraHHe b rpaHHTax b C-C-3 
nanpaBJieHHH.

B  CbipKHHCKOü CBHTe n o ß ce M e c T H O  O T .w eia ioTcs 
M ejiKne (aM n jiH T yao fl b  ne p Bb ie  c a H T H M e rp u ) (fweKcy- 
poo6pa3H b ie CKJiaaO 'IKH  c  OpHeHTHpOBKOfi u iapH H poB - 
a3H M yr no rp yw eH H X  -350-360°, c  yn io M  norpy*eHHx 10- 
15 °.  <X>opMnpoBaHne aaH H b ix  c x jia a o K  cB x ia H o  c  aesoc- 

TopoHHHM  caßH ro M  no rpaHHue c YpyaioHryflcKHM 6ao- 
KOM.

PauiH'i ne b opneHTHpoBKe aeflCTBywmHx chji, b rpa- 
HHTOH^ax h  bo BM em a io u iH X  nopoaax, CKopee Bcero ,
o 6l>XCHXeTCX p a lH O B p e M e H H O C T b K ) (j)OpMHpOBaHHX 

CTpyKTyp. PaHH eti opH eH TH poBKo fl, X B a x e rc s  opneHrH- 
p oBKa  b BH ae  ö o a b u io ro  n o x ca  bo BM eu iatou iH x  nopo
aax, a 6o Jiee  n o3AHefl - oanoM aiccH M yM H ax b rpaHHTax.

CjieaytomHfl ynacTO K - p a flo n  n aaw  Tycyprafl. Caa- 
ratoiune ero n o p o a u ,  n p e a c T a B J ie H U  ö u p K H H C Ko fi 
(KJlHHKHHCKOfi) CB HTO fl - 3TO H peH M y UleCTBCHHO B TOÜ 
h jih  H iio fl CTeneHH paccJiaH U O RaH H bie TeppnreHHo-oca- 
aoMHbie n o p o aw , n p eacT aan eH H w e  necqaHHKaM H, aaeB- 
pOaHTaMH C npOCJlOHMH H3BeCTI(HKOB. CpeflH ocaaoM-
h w x  nopoa 3ajieraioT comacHue, oneHb CHjibHo paccaaH- 
noBaiiHbie Teaa ochobhoto cocTaBa (3eaeHue cjianuu) 
h cpeaHero cocTaBa (TpaxHru). B  HecicoabKHx Mecrax 
•reaa ochobhoto cocTaBa o6pa3yicrr HeöoabuiHe MaccH
Bbi raööpo-AHopHTOBOTO cocraBa aHH30BHüH0(i ()>opMu. 
Cbohm yajiHHeHHeM ohh cyöcornacHbi c npocrHpaHH- 
eM cjiaHueBBrocTH bo BMemajouxHx nopoaax. M3ynae- 
Mbifl ywacTOK b CTpyKTypHOM OTHOuieHHH npeacraaneH 
HeCKOabKHMH pa3HOf>OnHUMH ÖnOKaMH, OTJIHMaJOUlHMH- 
cx cocTaBOM nopoa, creneHbio u (f>opMofl nncaoicauHH

IlepBbifl (ceBepHwO) 6aox xapaKTepH3yeTcx npncyr- 
CTBHeM cpean yriHcrw x cjiaHueB Tea ocHOBHoro-cpea- 
Hero cocraBa (raööpo-aHopHTw), wacro hmooiuhx toh- 
K03epHHCTyK) BHeuimolo 30Hy. flaHHw e nopoau caara- 
K)T Ha aHeBHOfl nOBepXHOCTH OTACJlbHWe aHH30BHaHUe 
Teaa, miHHHofl ocbio coBnaaaiouu ie  co  caaHueBaTocruo 
bo BMeuiaiouinx nopoaax (p afto ii oTMentH 895,1 m). 
CpeflH yrnHCTbix caaHueB orMeMaioTcx aHa<J)TopHTu no 
nopoaaM cpeaHero cocraBa.

B T o p o f l ( b o c to h h u A )  6j io k  n p eacT aaaeH , b ochob 
hom , necnaH H KaM H  c TejiaM H  ra 66f>o-flHopHT0B. M acro 
y  n o ca e a H H x  OTMenaeTCx TOHKOsepHHCTax npHKOHTaK- 
TOBax 30Ha. B  aem oBH H  H a&n ioaaeTcx  nepeaoBaH H e ra6- 
ö p o n a o B  h s e p H u x  c jiaH u e B , Bc rp eM a io T cx  aeijwpMHpo- 
BaHHbie oöaoM KH  ra66po-0H0pHT0B, a  H H oraa  b KOHTaicre 
C HHMH OTMesaiOTCX 3eJieH W e C JiaH U U  MOIUHOCTblO flO

130 MCTpoB, nauie 30-40 M e rp o B . H to  MO*eT roBopHTb 
06 hx TeKTOHHMecKOM npeo6 pa30 BaH H H . MepHOcaaHue- 
Bbie nop oau  pa3BHTbi b iomhoh nacTH. ripeaBapHTeab- 
ho (n o  p a jp e jy )  y  c ra H a B a H B a e rc x  cicnaaM aToe trrpoe hhc 
(pnc. 4 ) H 3ynaeM ofi roauiH. LLIapHHpu CKJiaaoK hmciot 
ceBepo-BOCTOHHoe npocTHpaiine h n o jio rn e  (10-15°) 
y ra b i norpyTKenHX. Y r a u  MeiKay icpuabXMH okobo 70°. 
B  xaep H b ix  MacTxx aH TH m iM H ajibH ue cicnaaKH  c .io *e H U  

necMaitHKaMH.
Tpernfl (3anaanbifl) yMacroK xapaicrepH3yeTcx nepe- 

aoBaHHCM b pa3pc3c MajiOMOuiHbix n p o ca o e B  Kapöona- 
to b , (J)HjXn0HHT0B, cicopee B c e ro , o o p a io B a H H irx  n o  nec- 
HaHHCTbiM no poaaM , a TaioKe peaKH x n p o ca o e B  aKTHHO- 
aHTOBWx c jia iiu e B , 0Ö pa30BaBuiHxcx n o  ByaicaHHTaM oc-
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d H

T c k t o h h t w

A_1CBp0.1 HTU, api HJl.lHThl H ÖHOTHTOBMC
KpHcra.i.urMecKHC caaHUbi, c(])opMMpoBaHHbic, 
no HH.M

C p c jH e- M C .iK O ie p H H C T h ie  n ccn aH H K H  

3 c .ieH b ic  c . i a iu iu

' X J  r'a66pO-ÄHOpHTbl, B TOM 4HC.TC
cyöcorjiacHwe Teaa ochobhoto cocTaBa

( I ]  rpaHHTbi, rpaHOflHOpHTbl

IpaHHuu 
a- rco.iorHMCCKHC
5-npeAriOjiaracMoc laaeraHHc kpob.ih  
rp aH H T O H ao B  K jiH M KH H CKoro  M aacH B a

Phc. 4. CxcMaTH'iccKHfl rTO-iOT H'K'CKHH paapei no nropoMy ynacTKy.

hobhopo co craBa . Bce o h h  b to ü  hhh  hhoA  c re n e im  noa- 
BeprnHCb aHHaM0MeTaM0p<|>H3My h Bo iae ftcT BH io  rpaHH- 
tomjob (OiifHKHHCMDro M acciiBa . F laüeH ne n o p o a  npeHMy- 
uiecTBeHHO b io)KHbix pyM 6ax  o t  lo ro - jan a jiH o ro  a o  kito- 
BociOTHoro non yn iaM H  - 20-70°, peaKO a o  90°. B  cTpoe- 
hhh TQjiiii npeoBapHre.ibHO yc raH aa JiH B aeT o i caß a iiB am ie  
pa3pc3a hjih  * e  n p n c\T c rB n e  KpynHOH cHHK.nmiajibHOH 
cioiaaKH (pnc. 5) c K p yro  (65°) norpyTKaw iuh m cn Ha ceBe- 
po-BocroK mapHHpoM. B KMKHofi Macro nopoab i xapaicre- 
piuyiOTCJi cno*Hoft T eKTO H ineckd h  c rp yK T yp o fi, He hc- 
WIlOHeHO HajIMMHe lOOKJIHHaabHOft CKJiaüHaTOCTH.

B uejioM no HiyneHHOMy yn acT K y  ca e a y e T  OTMeTHTb, 
hto n o po au , npocjiewHBaeMbie no KaacaoM y m  6 jiokob  
He coBnaaaicrr c  coceoH H M H  hm no np ocT H paH H io , hh  
no xapairrepy BH yTpeH H ero  c rp o e H H Ji. C icopee Bcero, 
6jiokh n p eacT aau n o T  co 6 o fl M a c ™  o ä h o to  crp aT H rpa-  
<j>HHecKoro p aap e ia , TeK To m w ecK H  HaaBHuyTb ie  a p y r  Ha 
apyra. Eonee MeaKOBoaHbie h  rpyfxnepHHCTbie nopoabi 
(2-om h 3-hh 6 jio k h ) H a a B H H y n j Ha ö o a e e  m yöoKO Boa-
Hbie h Me.iK03epnncTbie (1-ufi 6jio k ).

B H3yneHHbix ynacTKax Hcxoaiiuft cocTaB nopoa

ÖblpKHHCKOtt (K jW IK H H C K O ft) CBHTbi MaCTO BIlO JlHe On- 
pejie jm M . H cK JnoH eH H ecocT aB JW ioT3 0H b i ceBepo-3anaa- 
Horo r ipo cT H p aim a, b tom  HHCJie h n o  p. Bep xH x x  B o p id  
K KOTOpbIM npH yponeH b l 30HbI MHJIOHHTOB C H ajlO *eH-  
Hoft yu ie p o flH ia n H e R . 0 6 p a io B a H n e  a am ib ix  30H, cko- 
p ee  B c e ro , CBsnaHo c  JieBOCTopoHHHM cäb h to m  n o  rpa- 
HHue yp y jiK )H ryH C K o ro  M acc iiBa , npHMeM (jiopMHpoBa- 
Hne CK.naü>iaTbix c T p y io y p  n p o n c x o am io  npHMepHO b 
TOH )Ke ÜHHaMHMCCKOH OpHeHTHpOBKe, HO npH iip y rH X
P-T ycjioBRax. BpeMx 4>opMnpoBamiH onncaHHbix ae- 
4>opMauHfi npeaBapHTejibHO onpeaejwieTC>i KaK paHHe- 
KaMeHHoynojibiioe h coBnaaaeT no BpeMeHH c 3aMbiKa- 
HHeM MoHroao-OxoTCKoro CKjiaanaToro KO M iu ieKca. 
OcHoBaHo 3To Ha cjieayioiuHx aaHHbix: BpeM« 4>opMn- 
poBauHfl rpaHHTOHaoB ot pamiefi nepMH ao no3aHefl 
topw, ho ecn> h 6ojiee paHHHe. rpaHHTbi (Oihmkhhckoto 
MaccHBa npopbiBaioT h MeTaMop<})H3yioT cmiaa^aTbie 
ToaiUH, ho caM H  rpaHHTOHObi ae(])opMHpoBaHbi MeHb- 
uie. B xpaeBbix wacnix KjihhkhhckhR MaccHB tcktohh- 
3HpOB3H c 06pa30BaHHeM ÖjiaCTOMHJlOHHTOB, CXOaHblX 
c aHaaoniHHbiMH b Eopiuobohhom xpeÖTe. 06pa30Ba-

Phc. 5. CxeMifrHHCCKHfi rco.noi HHCcKHfl pa3pe3 n o  TpcrbeMy ynacruy 

ycnoBiibic or»0inancHHH - cm  pnc 4. r iy iiK T H p o M  n o K a ia H o  npeaiio jiaraeM oc c K : i a j '{a r o c M1H luuiHMroöoe CTpoeHHe, a 
t s k * c  BepoaTHoe pacno^ojKeimc KpoBjm K . im h k h h c k o io  rp a i iH r o H a i io io  M accu  Ba BepTHKajibHbie ^hhhm  - ^aÜ KH  rpaHHT-  

aiUHTOB H MHKpoaHOpMTOB.
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Hiie MaccHBa b no3flHefl lope-paHneM Meziy npoxoziHJio 
no THny rpaiiHTo-rHeficoBbix KynoJiOB.

B jaKjnoHeHHH ripeüBapuTCJihH« m ojkho CKataTb, mto 
Hcropim iJwpMiifKiBaiiHfl cmiaa'iaTocTH noizwenpoTepo- 
lOßCKHX TOJ1L11 H (|)OpMMpOBaHHX TCKTOHinOR BbirjlSZlHT 
c jie/ iyw iu iiM  o6paioM B  pam icM  Kapöone npn laMbiKa- 
hhh  MoHrano-OxoTCKorocwiaAMaToro noxca rtponcxonnT 
(JtopMiipoBaHHe ckna/ioK HaABHramin npn jieBOCToponHeM 
c/iBure b no3aiienpoTcpo3oflcKHX ByjiKaHorcHHO-ocazioM- 
Hbix TO.'miax b KpaeBoif MacTH ypyjnoHryftcKoro M accHBa. 
IIoDKC, B03M0WH0 B nepMH, <j)OpMHpyK>TCX rpaHHTOHJIbl 
K jihm ku hcko to  M acctiBa, w rro p w e  b topc "oMojiajKHBaioT- 
cx" b cBsn ii c TCKTOno-MarMaTHMecKofi aKTHBinaiiHefi h 
itanec p a iB iiB a irrrcx  no THny rpaHHTO-m cHcoBbix Kyno- 
jiob. B noinHefi K>pe - paHHeM Meny nponcxozixT Teicro- 
MHMeCKHC nO/lBHXCKH, npHBt'AUJHC K (JwpMHpOBaHHlO 30H 
TeKTOHHTOB - ynm crw x  cjiaH neB ceBepo-ianaiiHoro ripo- 
cnipaHHX. Macn. m hhx HBmiacb pyaoBMemaioiuefi ana 
(Ju iKX jpn roBofl MHHepanH3auHH.

J l m c p a T y p a  
r e o j io n m e c K o e  C T p o e H H e  H h t h h c k o R oÖ JiacTH . 

O&bflcHHTe/ibHaa la n n cK a  k reo Jio rH M ecK o ü  KapTe Mac- 
uiTa6a 1 :500000. ( A b t .: A n a u iK H H a  K .K . ,  EyTHH K .C ., 
E tiH K ee B  h zip ). H w ra , 1997. 239c.

I'eojiorHMecKoe C T p oen n e  h nozieiHbie HCKonaeMwe 
/iHCTa M-50-XVII. O t h c t  Y p yrn o H iyeB C K o fi naprMH o 
peiynb raTax  reo jio rH necK o ro  aoH iyH eH H » ruiomaziH 
M acu iTaßa  1:200 0 0 0 , npoBeaeHHoro b 1984-1987 rr. - 
MHTa, k h .1 .,1987 . 2 5 5 c . (A b t.: C)3epcKHft A  <t> Kap.).

PeonorMMecKoe CTpoeHHe h no.ne3Hue HCKonaeMue 
j ih c to b  M -5 0 -V , X I ,  X I I ,  X V I I I ,  X V I I I ,  M-50-1. Macui- 
Ta6 1:200 000 . OneT IlpHapryHCKofi napTHH no rjUTT- 
200  ia 1988199-5 rr.- MnTa, kh .1 .,1 9 9 5 . 2 96c. (Abt.:0- 
lepcKHfl A.<1>., KpHBMUKHfl A .B . ,  LUhboxhh E .A . h zip ).

locyziapcTBeHHan reojiorvmecKaji KapTa PoccnficKofi 
d>eziepauiii(. M acu rraö  1: 1000 0 0 0  (HOBax cepHü). J Ih c t  
M - (5 0 ),  ( 5 1 )-  UpHapryHCK. O&bxcHttTeJibHax 3aiiHCKa/ 
PeaaKTopbi R B I Ia B / io B a ,  B .B .TepH O Bofi. - C I1 6 ., Hsa- 
bo B C E f E H ,  1999. 238c.

O c o ß e H H O C T H  B b i c o K O T e M n e p a T y p H o r o  M e T a M o p < f > H 3 M a  x p o m h t o b  

a j i b i i H H O T i i n H b i x  M a c c H B O B  Y p a j i a ,  n p H B O / i n m e r o  

k  n o B b i u i e H H i o  K a n e c T B a  p y a

H.A. M A JIAXO B 

Hnanumym zeawcuu u eecxfaimiKu y rr fA , LKamepunöyp«’

3a noc.iezmee BpeMx HaMM 6bino n o jiy 'ie n o  m hoto  
npMHunnna.ibHO h o b u x  aaHHbix o BecbM a cywecTBeH- 
hom, a HHoraa h onpeziejixioiueM bhhühmh reoanHaMHKH 
CTaHOBjiCHHJi h nocjieziyjoiueno npeo6pa30BaHitx yjibTpa- 
Mâ IHTOB pa3JIHHHOÜ 4>OpMaUHOHHOR npMHOHJie)KIIOCTM 
II aCCOIIHHpyiOIUHX C HHMH XpOMWTOB, a T3K5Ke O CJ1CBK- 
HOCTH npoueccoB 4>OpMHpOBaHH>l COiiepwaUlHXCX B HHX 
aKueccopHbix h p yao o öp a^ y io iiiH x  xpoMUinHiienHaoB. 
ripHHjrro CMHTaTb, HTO XpOMHCTbie UinHHCJIH COHep^KaT- 
cx jmuib b ynbTpaocHOBHbix nopoziax. H a caMOM aeae hx 
pacnpocrpaHeHHe uiHpe. B HacrHOCTH, o h h  M o iyr Bcrpe- 
HaTbc» b paiiHHX o jih b h h o b u x  BKpanjieHHHKax b 6a3anb- 
Tax (White, 1971)  h b mojiozu>ix ByjiKaiimax KaMHaTKH.

CoraacHO coBpeMeHHUM npezicTaBjieHHXM othoch- 
TezibHO reHe3Hca yjibTpaMa({)HTOB, cyMMHpoBaHHbix 
n.yaAnH(WylIie,1969), H3 iu ith  ochobhu.x reHeTHHec- 
khx rp yn n  y;ibTpaMa({>HTOB JiHiiib Tp« -  ynbTpaMacJiHtbi 
paccnoeHHbix HHTpy3Hfl, a.ibnHHOTHnHbie h kohucht- 
pHHecKH-30Ha.ibHbie, ecTb Bce ocHOBaHH» paccMarpH- 
BaTb b KanecTBe xpoMHroHocHux. n p n  jtom  CTaHOBJie- 
HHe paccjioenHwx MHTpyjMfl - THna EyuiBejib.ua b K)AP 
hjih CapaiioBCKHx Ha 3anaziHOM ciuioHe Ypa jia  npo hc- 
xozihjio npH hbho npco6jiaziaHHH npoueccoB MarMaTH- 
MecKofi üH({>4>cpeHUHamiH c o6paioaanneM  xpoMHro-

Bbix njiacTOB b  HHiKHetl MacTH KaMep. riocjieayioiuHft 
HX MCTaMOp(()H3M npOXBJUUICfl B M HHHM aJIbHUX Macui- 
Ta6ax h  b  o c h o b h o m  cB jnan  c npoueccaM H nepeicpHc- 
TajuiM3auHH HiHanajibHO MejiKosepHHCTbix pyanux  hh- 
ZIHBHZIOB, CJia6o BJIRtUOUlHX Ha HX H3HaHaj1bHblfl XHMH- 
'ICCKHft COCTaB.

KaK OTMeMaji T.n.Taflep (1 9 7 1 ),  juw xpovtuinHHe- 
jihüob H3 pya paccjioeHHbix MaccHBOB xapaiaepiio 6o- 
Jiee BbicoKoe coaep*aHHe Fe20 }, hto onpeaeJiaeTca hx 
(|)opMHpoBaHHCM b npeziejiax jeMHofl Kopu HayMepeH- 
hux m yÖ HH ax OanaKo, cyzw no HauiHM HCC.nezioBaHH- 
xm, coziepiKaHHe b xpoMuinHHeJiHnax AByx- h ipex Ba- 
jiCHTHoro *ejie3a cymecTBeHHO MeHbtue, weM b aKuec
copH b ix  h pyaoo6pa3yiomHX xpoMiunnuejinjax H3 koh- 
UeHTpHHeCKll-30HajIbHUX MaccHBOB ünaTHHOHOCHOro 
noxca ypana, npHHajuoKauiHX k zjyHHT-KJiHHonnpoK- 
CeHHTOBOH 4>OpMaUllH.

OaHOß H3 xapaxrcpH ux ocoöeHHOcrefl ynbTpaMaiJiH- 
TOB H XpOMHTHTOB H3 paC C JIO eilllb lX  MaCCHBOB XBJlXeTCX 
H a j im n t  xaneHHH 3 0na jiL ii0C T H  pxaa 3jieMeHTOB b co- 
CTaBe co n ep jK am n x cx  b h h x  a K u cc co p H b ix  h p yao o6pa- 
3yioiUHX xpoM Lunm ieJiiuoB TaK no AaiiHbiM O.K.HBa- 
HOBa (1 9 7 7 ) b aK u ecco p H b ix  xpoMium iHejiiutax Capa- 
i io b c k h x  M accHBO B Ha& iiioziaeTcx yB e jiH H eH H e BBepx no




