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['aG6po-njarnorpaluTHeId, THO MarMaTHYeCKHX ¢dopMaunuil BecbMma
HIHDOKO DACOpoCTpaHeH Kak B Ipejejax 3anajHoro, tak 1 Bocrounoro Ca-
sinoB. Ilpu 3TOM, BBHIACAAEMBHII 11O ceBepHOMY cKaony 3auagnoro Casiea
MAHHCKHH KOMILJIEKC IIPOCTPAHCTBEHHO H I'€HEeTHYECKH CBSI3aH CO CIHJIMTAMH
H KepaTopHpaMU HHXKHEKeMOPHHCKOH HHXKHEMOHOKCKOH CBHTBHI U TaKikKe CO-
OTBETCTBEHHO HMMeeT HHXKHEKeMOpuickuil Bospact [3]. B 3ome e Kusup-
Kasbipckoro cunkaunopus Bocroyxoro Casina ONHCLIBA€TCS OJbXOBCKHI
rab6po-niaruorpaHuTHBIH KOMIIeKC, KOMarMaTHYHbI 3¢ ¢ysHBaM BepxHe-
KeMODHHECKON KH3HDPCKOH CBUTLI M MMEIOIHH BO3PACT BePXHHI KeMOpHii-
opaosuk [2,4].

HecmoTpsa Ha pasnuuus BO3pacra M MOJOMKCHHST 3THX CTPYKTYpHO-(ba-
LIHaJbHBIX 30H 06a MarMarHuyeCKHX KOMILIEKCA XapakTepH3YIOTCs e¢IMHOOOG-
PasHO# HAMpPaBJEHHOCTbIO H3MEHEHHs! CBOEre MNeTporpapHyeckoro cocrana
H XHMH3Ma, 06pa3ysd HAEHTHYHBle PsAABl MOPOAHBIX acconualuit: Tradopo-
KBapuepoe rab0po-KBapLeBLii AHOPHT-IPAHOLMOPHT-TOHANUT-NAATHOTPAHHT-
afamenaut-rpanut. OCHOBHble Ke pa3/inuusg 0oOpa3oBaHUi MAaHHCKOTO H
OJMbXOBCKOI'0 KOMILJIEKCOB 3aKJ/I04aloTC B OCOOEHHOCTAX MeTaJlloreHHyec-
KOH CHeuHa/H3alini, CBOHCTBEHHON KaXAOMY KOMIIEKCY — MaHHCKOMY CO-
NYTCTBYET MEIHO€ OpYIHEHHE, OJIbXOBCKOMY — KeJIe30DYAHOE H 30J0TOg,
NPOSIBJCHHBIE B HEKOTODBIX 30HAaX 3K30KOHTAKTa. Kpome TOro ycraHap/ivBa-
I0TCA HE3HAUHTENbHbIE pasyinyds B MacwTabaX pacnpeaesaeHns CpeHHX U TH-
OB NOPOJ — KBAPIEBBIX JIHOPHTOB, I'PAHOJHOPHTOB, TOHAJHTOB, KOTOPLIE
NPOsBJEHDl wWIHpe CpefiH O00pa30BaHHH OJbXOBCKOTO KOMIIIEKCA; OCOGEHHO-
CTH HEKOTODLIX YepT XHMH3Ma — (oJjiee BBICOKOC COJAEp:KaHHe CBOGOMHON
KPEeMHe-KHCJIOTEl B MOPOJax MAaUHCKOTO KOMIJEKCa, W, HAKOHell, GOJbIIoe
pasHooGpasue KHCJLIX YIEHOB raGGpo-NMIarMerpasuTHOrO psfa B OabXos-
CKHX NOpOAax, rie KpoMme INIaTHOTPAHUTOB U AJAMEJJIUTOB OTMeYyaeTcs ya-
CTOe NpHCYTCTBHe CHOTHTOBHIX, POTOBOOGMAHKOBLIX H AaJsICKHTOBHIX Ipa-
HUTOB.

[eoxumMuyeckas XapaKkTepHCTHKA KOMIJIEKCOB AaeTC B OCHOBHOM MO
JBYM KDYIHBLIM MaccuBaMm — MasokauaarckoMmy (MaHHCKUH KOMILUIEKC), Ha-
XO4ALleMYCs B pakoHe causiHHA pek Maawil u Boabwofi Kannat u Uercko-
My (OJIbXOBCKHH KOMIIEKC), PAcHoJoKeHHOMY B Gaccelie peku Uer, mp-
Toky p. Kazeip.

B Ta6s. I npusenens AaHHbIe 10 PACTPENENEHHIO CPEIHHX COMCPKANUIT
AKIECCOPHBIX 3JEMEHTOB Cpefld mopoJ oOCHX MAaCCHBOB IO De3yJbTaTaM
MOJYKOJMIHIECTBEHHOTO CHEKTPAJbHOrO aHanusa. Jlas HarfAsjHoCTH cpaBHe-
HHS1 TOPOIBl KOMIJIEKCOB O0ObeJHHeHL B TPH OCHOBHBIe rpynmbl. lleppas

20



rpynmna — OCHOBHble MOPO/BlI, BTOPas — CpPefHUe W TpeThd — kucable. Koae-
6aHUA CONEepXKaHUAl OTIHeJbHBIX 3JIEMEHTOB BHYTPH 3THX TpyNi, T. €. pac-
npefejeHde HX B HHAUBHIYaJH3HPOBAHHBLIX NeTporpadHueckKHX pasHOCTAX
HE3HAUHUTEJHHOE, UTO H MO3BOJSIET MPOU3BECTH MOACGHOe oObeauHenue. Ko-
JHYECTBO aHAJW30B OT/JeJbHBIX 3JE€MeHTOB MO rpynnam MHOpox KoJiebJercs
or 40 po 150. Jdusa cpaBHeHHsT B TabJHIle YKa3blBAIOTCA TaKxkKe KAAPKH 1O
A. T1. BuHorpanoBy, UTo NMO3BOJISIET YCTAHOBUTb OCOGEHHOCTH KOHLIEHTPaAUHA
3THX 3J/J€MCHTOB B NOPOAAax raf6po-NJaarHorpaHUuTHHIX KOMIIEKCOB.

Ta6anuma l

Pacnpepenenyie akuecCOpHHIX 3JEMEHTOB CPEAM TNOPOH, MAMHCKOTO M 0JbXOBCKOro ragépo-
NJAArHOTPAHUTHBIX KOMILIEKCOE (B BecoBbiX %)

Maunu- | Onb- | Knapk | Maun- | Ounp- | Knapk [ Manu- | Ounb- | Knapk
cKkHii [xoBckuii| no Bu-| ckuit |xosckui| mo Bu- | cknii |xoBckuit| no Bu-
KOMM- | KOMI- | HOTpa- | KOMI- | KOMO- | HOrpa- | KOMI- | KOMI- | HOFpa-
qeKe NEKC | J1OBY neKc nexc | noBy Jexc AeKC LOBY
dneMeuTsl
rasepo, spapucaoe | KIS v, | aarmorparT, w1
po AHTHL ANACKHUTOBLIE IPAHHTHI
Mens . . .| 0,006} 0,003 |0,01 0,003| 0,003|0,0035 | 0,003| 0,002]0,002
Ceunen . . |<0,001 | 0,002 |0,0008 [«<0,001| 0,001;0,0015 | 0,001| 0,002|0,002
Lunk . . .| 0,005| 0,001 {0,013 0,005| 0,002(0,0072 | 0,003| 0,001 |0,006
Fanauid . .| 0,001] 0,001 ;0,00i8 ; 0,001| 0,001|0,002 |<0,001|<0,001 0,002
Moau6aen .| caenw | caexnt [0,00014] caenut | eaennt [0,90009| caeant | 0,002 ]0,0001
Turan . . .| 0,2 0,17 0,8 0,2 0,2 0,8 0,13 0,12 10,23
Bananmit . .} 0,018 0,013 |0,02 0,01 0,01 10,01 0,009| 0,003)0,04
Xpom . . .| 0,005| 0,006 ;0,02 0,004| 0,003[0,005 0,002 0,003 0,0025
Ko6anbT ., . 0,002 0,001 {0,0045 0,001 | 0,001(0,001 cnens | caean |0,0005
Hukess . .| 0,001] 0,002 0,016 | 0,001 |<0,001|0,005 | 0,001|<0,001|0,0008
Maprasen .| 0,03 | 0,03 |0,2 0,02 0,04 (0,12 0,03 0,02 |0,06
Bapuii . . .| 0,012| 0,03 |0,03 0,028| 0,063/0,065 | 0,016{ 0,049|0,083
Bepuaauit .| — caegpr {0,00005]  —  |<0,001|0,00018; creant {<Z0,001|0,00055
Crponmuit .| 0,006| 0,006 |0,044 | 0,005] 0,01 |0,08 0,01 | 0,004|0,03
Lupkonnét , | 0,007 | 0,006 (0,01 0,005| 0,008|0,026 0,05 0,02 0,02
Urtpuit . .| crexwr | cneant |0,002 | caexwt | cnenst — |<0,001| 0,002|0,0034
HMrrepbui .| — crenn | 0,0002 — clejibl -_— caean |<<0,001 |0,0004
Ckaunnuit . .| 0,003]| caenst |0,0024 | 0,003 — 0,00025| caexm — 0,0003
Bop . . . .| cmemw | 0,001 |0,0005 | ©0,001| 0,001|0,0015| 0,002| 0,001{0,0015

Kak BuaHo M3 TalaHMubl, pacnpefie/ieHis CPeHHX COAePXKaHHH OCHOB-
HBIX 3JIEMEHTOB-NIPHMeCe BO BCeX K Tpex Tpylnax nopoa MasokaHaaTCKoOro
mMaccuBa Oauskd. HanGosablias pasHHlla B COXEpIKAHMSAX yCTaHABJIMBACTCA
Anast 6apusi, LHPKOHHs, MelH, Xpoma. [Ipn 9ToM A/1s1 OCHOBHBIX MOpoj Xapax-
TePHAa KOHLUEHTPalus BaHANMA, MeJH, IHMHKA, XpOMa, a4 AJ KHCJABIX —
UMPKOHUSA.

Cxomnplit XxapakTep pacnpejlesieHusi aKLECCOPHBIX 3/MEMEHTOB H y HOPOA
Herckoro MaccuBa, Tlle OCHOBHBIE MOPOABI KOHUEHTPHPYIOT BaHaAHi, XPOM,
HUKeb, cpenHue — Gapuil, IMHK, XpOM, KHCJIble — Gapu#, IUPKOHHUI,
CBHHeIL.

[To cpaBHeHHIO ¢ KNAPKOBBIMH COLEPKAHUAMH COOTBETCTBYIOWHNX THIIOB
nopon B rab0ponfax o60OHX MacCHBOB HaGMIOLAETCS IIOHMKEHHOE COjepikKa-



HHe MelM, LMHKA, THTaHa, XpOMa, K06a/ibTa, HHKEJs, MAapraHua, UHPKOHHS;
ctponius. CoepKaHusl OCTaJbHBIX 3/JI€MEHTOB OJH3KH WJIM PaBHBl KJIapKO-
BbIM. B rpynme cpeiHHX MOpOA COAEpKaHHA HHXKe KJaPKOBbIX yCTaHaBJ/U-
BalOTCA A/ UHHKA, Tajus, THTaHa, XpoMa, HHKeNs, Mapradila, LHPKOHMS
M CTPOHUMA. I'pynna KHCABIX MOPOJ XapaKTepPH3YeTCs MOHHKEHHBIMH COMep-
JKAHHAMH LMHKA, TAJJIHd, THTAaH4, Banajus, 6apusd, MapraHila, UTTPHs 0
cTporuuaA. [IpeBbIaloT K/1apKOBLIE TOIBKO COAEPIKAHUA LUPKOHHA M MeIlH
B TPAHUTOHAAX MAWHCKOTO KOMIJIEKCAa U MOJUOAeHA B PAHHUTOMAAX OJIbXOB-
ckoro. OcTajbHbIE 3JEMEHTHl COJEPIKATCsd B KHCJIBIX IOPOAAx OGOHX KOM-
NJIEKCOB B KOJIMYECTBAX, GJHM3KHX K KJIAPKOBBIM.

CpaBHeHHe Xe paclpele/eHHst 3J1€MEHTOB-MPUMecell N0 COOTBETCTBYIO-
il¥M PA3HOBHAHOCTAM IOPOJ TIO3BOJISIET CAENATh CJAEAYIOUHe BHIBOMBI:

1. OcHoBHble NMOPOALI MAHHCKOTO KOMILIEKCA HpPENIIOUTHTEIbHEe KOH-
IEHTPUPYIOT MeAb H LHHK, a NOPOAbl OJbXOBCKOIO KOMILJICKCA — GapHuil,
CBHHEH, HHUKeJIb,

2. CpenHHe TOPOABI MAHHCKOTO KOMILJIEKCA CORepKAT OoJbliee KOJH-
YeCTBO UHHKaE U XpOMa; anaJioryyHas rpyina nopon OJbXOBCKOTO — Maprah-
1a, 6apusg ¥ CBHHLA. ‘

3. B O/bXOBCKHX TDaHHTOHJAX OTMEYaloTca 6oJee BBICOKHE KOHILCH-
TpauHH CBHHIA W OapusaA, a B ManHCKHX — MeJH, UMHKA, LHPKOHUSA U Ba-

Ha,IUs.
Tabauna 2

Pacnpepenenne akueccOPHBIX 2JIEMEHTOB B OCHOBHBIX MOPOAO0OGDA3YIOIMX MHHEPARAX
MAUHCKOFO M OJBXOBCKOrO KOMIICKCOE (B BECOBBIX %, cpeiHee no 2—4 aHanuzam)

Mawi- | Oabxos- | Manu- | OnbxoBs-
CKRUH CKHI CKUH CKHH QubxoBcKuil
DeMenT ol KOMII- KOMII- KOMII- KOMII- KOMITIEKC
NEKC JAeKC NeKC nTeKcC
M1aruoKaas porosast o6MaHKa [OpTOXIA3 | GUOTHT
Mejab N 0,001 0,002 0,01 0,003 0,002 | <0,001
Causer, ... .| x0,001 0,006 | caexul 0,003 0,02 0,001
Hunx e -— — 0,008 0,007 0,005 0,004
TFaami . . . . . . . <0,001 clIennl clennl 0,001 caenl caenul
Turan o 0,07 0,04 0,2 0,3 0,1 0,4
Bawamuii . . . . . . 0,005 | 0,003 | 0,012| 0,0i2{ 0,005 0,011
Xpom . — caenbl 0,001 caenbl —_ -—
Kobambt e — — 0,002 | caenwl — —
Huxens o -— — 0,001 | <0,001 | <0,001 | <0,001
Mapranen . . . . . . 0,03 0,015 0,1 0,2 0,02 0,025
Momubpen . . . . . . — — 0,001 0,001 — 0,001
Bapuii L 0,02 0,025 0,01 0,03 0,03 0,025
Bepunmnit . . . . . . | <0,001 | <0,001 | crenn caenbt 0,001 | <0,001
upxonuit Lo 0,003 0,006 0,006 0,005 0,007 0,005
Urrpuit C e caebl 0,002 0,002 0,002 | cneast 0,003
Crauami LT — - 0,002 0,003 — 0,002
Huobui e e e — — —_ — — 0,004

Taxum o6pasoM, B MOpPoAax 0GOHX raGGPO-IIATHOTPAHMTHLIX MACCHBOB
Habamonaerca OAHOTHNHAS 3aKOHOMEPHOCTb B pAacCnpeieleHHH OCHOBHBIX
3/71eMEeHTOB, 00pa3ylolHX JOBOJBHO YCTOHYHBBIE KOHUEHTPAIMH KaK OTHO-
CHTEJbHO KJIAPKOBBIX COAEPIKAHHH, TAK H OTHOCHTE/IBHO HAXOXK/IEHHS B POSI-
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CTBeHHBIX Terporpaduuecknx rpynmax. HMHAuBHAyalbHBlE TeOXHMHUYECKHe
0COOEHHOCTH KOMIJIEKCOB 3aKJKUYalTCH B CPABHHUTEJIBHO BHICOKMX COHAEp-
JKaHusax MeIM, UHHKa M BaHaJHus B MOPOLAX MAMHCKOTO, a CBHHIA U GapHsi—-
B [10P0OJax OJIbXOBCKOIO KOMIIJIEKCOB.

CpaBHeHHe KOHLIEHTPAIMH aKIEeCCOPHBIX 3/IEMEHTOB B COOTBETCTBYIO-
II¥X MHHepajsax KHCJABIX NMOPOJ KOMIIEKCOB INOKasblBaeT, YTO MJIArHOKIA3hl
rpaHATOM0B MaJIOKaHAATCKOTO MAcCHBA XapaKTePH3YHIOTCS MEHBLIHM KO-
JHYECTBOM MEIH, LIMHKA, Oapus, UHPKOHHS M NOBLIIEHHBIMH COMEpPXKaHUAMU
THTaHa, BaHajausi, MapraHua. Porosble O0OMaHKH 3THX TPAHUTOHAOB MO
CPaBHEHHUIO ¢ POTOBBIMH OOMaHKaMM KHCJBIX IOpOoJ UeTCKoro MaccHBa KOH-
LUEHTPHPYIOT Melb, LHHK, XpPOM, KoOaJbT, OHPKOHHH H COLEpPKAT MeHblIe
CBUHLA, THTAaHA, Oapus, MapraHua, ckanius. B KajueBbix MOJeBbIX LIMATaX
OJIbXOBCKMX TPAHUTOB YCTAHABJUBAETCA MNPHCYTCTBHe OEPHJAMS M 3HAUH-
TENBHOTO KOJHMUECTBa CBHHUA., B GHOTHTAaX OTMeudaerTcd CKaHAUH U HUOOHH.

M3 ocobeHHOCTel pachpefieseHHs] JIeMeHTOB MOXKHO 3aKJIUHTh, YTO
reoXuMuYecKoe CXOJACTBO MOPOJ MACCHBOB OOYCJHOBJAEHO 00Jiee MJIH MeHee
6JU3KHUMM KOJHUECTBAMH 3THX 3J€MEHTOB B OCHOBHLIX NOPOA00OpPasyloIiux
MuHepaJiax. [loBrpllleHHbIE XK€ COLEPIKAHHA MeJAH M IMHKA B MOPOLAaxX MaMH-
CKOrO KOMIIJIEKCA CBfI3AHbl C OTHOCHTEJNbHBIM HX 6OTaTCTBOM B POTOBO# 00-
MaHKe, a BaHaJusi — B MJaruokiaase. B cBoio ouepeab B 00pa30BaHUAX OJb-
XOBCKOTO KOMILJIeKca 060Jee OXOTHO KOHIEHTPHDPYIOTCs: B IJardokaase —
CBYHelU, B POTOBOH oOOMaHKe W KaJdullinare — 6apuil, a MOJIHOAEH CBfA3aH
C AKILECCOPHBIM MOJUOICHUTOM.

[MpuBeaeHHbBle TaHHbIE 10 COAEPKAHUAM 3JEMEHTOB-NPHMECEH B NOPO-
nax MaJjokaHaaTckoro u YeTcKoro MacCHBOB NO3BOJSIOT CAAATh 3aKAKOUe-
Hile He TOJbKO O NMPHEeMCTBEHHOCTH H POJCTBE T'E€OXHMHUYECKHUX 4epT HOPOX,
CAATAOUIMX KaXKIAbli Ta60po-naardOTPaHUTHBIA psiA, HO W 00 OZHOTHIHOM
XapaxkTepe H3MEHEHHWs] W COINOCTABUMOCTH COJEepXaHHH 3THX 3JEMEHTOB B
TOXKJeCTBEHHBLIX TPYNNax NOpPoJA KaxKJAO0ro MaccHBa, T. €. UX [COXHMHYECKOH
ananaoruu. IlocnenHee OGCTOSATENBCTBO B OMpPEACNEHHOH CTEIEHH TOBOPHT
O CXOIHBLIX NMyTAX (GOPMHPOBaHHA 06euX TrabG6po-NJIarHOrPaHUTHEIX CepHil
H OAMHAKOBOM XapakTepe NPOLECCOB, 00yCJOBHMBLIMX HX TPOHCXOXACHHE.

JJUTEPATYPA

1.A Il. Busnorpapgos. Cpentee copepxanue XHMHUYECKHX 3JE€MEHTOB B TJAaBHbIX
THIIaX M3BEPIKEHHBIX TOPHBIX NOPOA 3eMHOil Kopbl. «[eoxumus», Ne 7, 1962.

2. T.B INoanakos, I C. degoceen, A, E. Tenewen, C. M. Hexonaes.
IIMnAHCKHA MJIYTOH OJbXOBCKOTO IpandToHgHoro kommuekca (Bocrounwii Casn). B c6.
«Marmatuueckue dopmanun Anrae-Casnckoit ckmapyartoil obnactu», M., «Hayka», 1965.

3. B. H. CMuimasaes. [lnarnorpaddTHBIl HHTPY3HBHBIH KOMIJIEKC CEBEDHOrO CKJOHA
3anagnaoro Casga. B ¢6. «Marmartuueckne Kommjekch Aarae-CasiHCKON cKJafdaTofi o6-
aactu». M3p. CO AH CCCP, Hosocu6upck, [963.

4 A IMeaxoBHUHKOB. OCHOBHble UYepTHl TETPOJOTHH H MeETAJJIOTeHHH OJbXOB-
CKOTO TPaHOAMOPUT-NJIATHOTPAHUTHOTO KoMmsaexca. B c6. «HoBbie naHHbie 1o Teo0JorHH
wra Kpacuospckoro kpas», Kpachosipck, 1964,



