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W3ydeHbl METPOXUMHUYUECKUI U PEIKOIIEMEHTHBIH COCTaBbI BCEX Pa3HOBHIHOCTEW MArMaTHYeCKUX MOPOJ
NynsTHHCKOTO PYIHOTO pailoHa — OT JaMIIPOPHUPOB U MOHIIOHMOPUTOB 10 MO3JHUX PEIKOMETAIUILHBIX PYIO-
HOCHBIX JielikorpaHuToB. [[u(dhepeHnnpoBaHHBIM HOPMUPOBAHUEM MTOTYUEHHBIX JTAHHBIX M0 KJIAPKOBBIM KOH-
LEHTPALUSIM HEKOT€PEHTHBIX TPAHUTOPHUIBHBIX 3JIEMEHTOB B TIOPOTHOM Psily rab0pOUIbI—IHOPUTHI-TPAHO-
JIUOPUTHI-TPAHUTHI YCTAHOBJIEHA MEPBOHAYANIbHAS 00OTAIEHHOCTh MOHIIOHUTOU/IOB U JIaMIpo(upoB Jery-
gnmu (F, B) u rparutopmnsaeiMu penxumu anementamu (Li, Rb, Cs, Be, Sn, W, Mo, Pb), ceunerenscTByro-
mast 00 SHIOTCHHOM — MAHTHHHOM — UCTOYHHKE OOOTAINCHUSI HEKOTEPEHTHBIME PEIKUMHE 3JIEMEHTAMH Pac-
w1aBoB. M3HavaapHOE oboraieHne rMyOUHHbBIX TPAHUTOUIHBIX MATMATHYECKUX OYAroB JICTYYHMMHU U HEKOTe-
PEHTHBIMH PEJKAMHE 3JIEMEHTaMH ObUTO [IABHBIM (DaKTOPOM MOCIIEIYIONIETO epepacipee/ieHNs] U KOHI[EHT-
PHPOBaHHS PEIKUX IEMEHTOB B MPOIeCCe MarMaTnieckoi audGepeHimauu, BIoTh 10 00pa30BaHus KO-
HEYHBIX PACIUIaBOB YABTPAPEIKOMETAILIBHBIX PAHUT-ICHKOTPAHUTHBIX TU(PPEHIMATOB U UX PYAOHOCHBIX
HHTPY3Uii, 3aBePIIABIINX MAarMaTH3M PErHOHA.

Knrwouegvie cnosa: merpoxumus, peaKodeMeHTHBIH cOCTaB, JaMIPoQHpPbI, MOHIOAHOPHUTHI, TPAHOIHO-

puTHL, JeiikorpanuTsl, HenTpanbuas Yykorka.

BBEJEHHWE

IenTpanbHas UykoTka OTHOCUTCS K IPOLYKTUBHOM
BOJIb()PaM-OJIOBOPYIAHOH, a TaKXkKe 30J0TOPYIHONU MeTal-
norennueckoil mpoBunuuu Cesepo-Boctoka Poccum [1,
17]. IlpoBuHIUs TTOApa3nensieTcss Ha BOCTOUHBINH Wyib-
TUHCKHH, IOT0-BOCTOYHBIN Tenekailckui W 3amagHbIi
Yayn-UykoTckuii pynHble paiionsl [4].

WynpTUHCKUN pailoH U3BECTEH MPAKTUUYECKU OT-
paboTaHHBIM MyJIbTHHCKUM M MOATOTOBIEHHBIM K 3K-
crryatauu CBETIBIM KOPEHHBIMU KaCCUTEPUT-BOJIb-
(hpaMHUT-KBaplEBEIMU MECTOPOKIAECHUSIMHU, MHOTOYHC-
JIEHHBIMU MEJKUMH MECTOPOXKIECHUIMHU U PyLOIPOSB-
JEHUSMH, a TaK)Ke OTpadaThIBAaBIIUMUCS KacCUTEPH-
ToBBIMH pocchimsimu [ 18—20]. Bece ropHo-reonoruuec-
KHe pa0oTHl B paifoHe ObuTH mpeKkparieHsl B 90-e roast
IPOIJIOTO BeKa.

W-Sn opyneHeHue peruoHa NpoCTPaHCTBEHHO U
TEHETHYECKH CBS3aHO C MEIOBBIM TPAHUTOUIHBIM
MarmaTu3Mom [2], XapaKTepHu3yIIIUMCs, KaKk ycTa-
HOBJIEHO T€OXMMHUYECKHUMH HCCIEAOBAHUIMH, OTUET-
JTUBOW peKkoMeTabHOW rpanuToduisHoi (B, F, Li,
Rb, Cs, Be, Sn, W, Pb) meranioreHnueckoii creiua-
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nuzamueit [12, 13]. [Jo3nHee Ha OCHOBE T€OXUMHUYEC-
KOT'O COINOCTaBJEHHUS PYIOHOCHBIX T'PAaHUTOUIIOB H
MPEAMIECTBOBABIINX UM HHTPY3UH KalHEeBBIX 0a3alib-
TOUIOB—MOHLIOHUTOUJOB B psiae peruoHos (boremc-
kuit maccuB u Pynusie [opsl Uexuu, Taup-1ans, 3a-
Oalikanbe, YayH-UykoTka) Oblla MOKa3aHa HEPaBHO-
MepHasg 00OTalleHHOCTh IIENOYHBIX 0a3ajJbTOUJ0B—
MOHIIOHUTOUJIOB KaJlueM U I'PAaHUTOQUIBHBIMHU 3Jie-
MEHTaMH, JOCTUTAIOMAs B YaCTH PYIHBIX MPOBUHIIUHA
(boremckuit maccuB, Yayn-Uykorka) 10—15 u30bITou-
HBIX T'PaHUTHBIX KJIapkoB i 10 rpaHuTo(UIbHBIX
anemeHToB [13]. DTO paccmaTpuBanoch Kak CBHUJE-
TEIbCTBO TIIyOMHHOUN SHAOTEHHON NMPHUPOABI PYIHOU
rpaHuToduUIbHON cnenuanuzanuu K-0azanbronaHo-
TO-MOHIIOHUTOHIHOTO M COIPSIKEHHOTO TPAaHUTONTHO-
ro MarmMaTu3ma.

Ko BpeMeHN Ha3BaHHBIX NMyONIHMKAanHWi aBTOPHI HE
pacnojiarajii reOXMMHYECKUMHU JaHHBIMH 110 MOHLIOHU-
TOUJIHBIM 00pazoBaHusAM WyIbpTHHCKOTO paiioHA, TEOXH-
MU U PYJOHOCHOCTb I'DAaHMTOUJOB KOTOPOIO paHee
ObUTM netanbHO u3ydeHsl [12]. Hacrosimias crares mo-
CBAILIEHA NIETPOJIOr0-T€0XUMHUUYECKOMY COIOCTABIEHUIO
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MOHIIOHUTOUJIOB, JTaMIIpO(PUPOB U rpaHuTOB UyabTHHC-
KOro pailoHa.

OOPMAIIMOHHOE PACHJIEHEHHUE, BO3PACT U
NETPOXUMHUYECKHE OCOBEHHOCTH
MOHIOHUTOUJIOB U TPAHUTOUIOB

UYJIBTHUHCKOI'O PAMOHA

MenoBsie TPaHUTOUABI, HHTPYIUPYIOINE C 0PO-
TOBHKOBAHHEM I1€CUYAHO-CIAHI[EBBIE TONIIH MIEPMH U
Tpuaca, B paiioHEe TPAJUIIMOHHO IOAPA3AEISAIOTCS Ha
paHHUI TaypepaHCKHUN U MO3AHUN UYTbTUHCKUNA KOM-
niekcsl. TaypepaHCKHH KOMIUIEKC NMPEICTABICH OJl-
HOMMEHHBIM, caMbIM KpynHbeM (> 1000 km?) Maccu-
BoM (Ne 1) u cpeaHuMH MO pa3zMepaM MacCHBaMu —
3amagueiv Uyneruackum (Ne 2, 150 km?) u Bemkarn-
ckuM (Ne 3, 350 km?) (puc. 1). B uynbTHHCKUN KOMII-
nekc oobenunsitorcs Llentpanbubiil (4) 1 BocTounsbrit
(5) UynsTunckue maccussl (~100 u ~80 km?), a Tak-
)K€ OTAENbHBIE JIEHKOTPAaHUTHBIE IITOKH-KYIIOJIBI:
ckpoiThie UynbTuHckuid (6), Cetnbiid (8) u Tenkep-
ruackuit (10), BckpoiTeie 3po3ueit Conneunslit (7) u

180°B.4.

CeepHblid (9) mTOKH, compoBOXAawIuecs Sn-W
muHepanu3anueit (puc. 1). C UynbtuackuM u CBet-
JBIM IITOKaMH CBSI3aHBI OJJHOMMEHHBIE KaCCUTEPUT-
BOJIb()pPaMUT-KBAPIIEBbIC MPOMBINIJIICHHBIE MECTO-
POXKJICHUS, JOKAJIN30BaHHBIC B OCHOBHOM B II€CYaHO-
CIIAaHIIEBBIX MOPOJaX HaJAKynonbHOU 30HHI [3]. ['eo-
JIOTO-T€OXUMHUUYECKUMHU UCCIEJOBAHUIMH I'PAaHUTOU-
Ibl KOMIUJIEKCOB NOApa3AejeHbl Ha HHTPY3UBHBIE
dazer: rnaBayo (D), TpoMeKYyTOUHYIO JOIMOJHHU-
TenbHBIX UHTPpY3uil (OAN) u 3akmountensHyto (3D).
Kpome Toro, B TaypepaHCKOM KOMILIEKCE BbIJEIEHBI
Ba)KHbIE B T€HETHYECKOM OTHOIICHUH 0Opa3oBaHUs
panHeit uHTpY3uBHOHU (aswr (PD), mpencraBieHHBIC
HECKOJBKMMH KPYIMHBIMU BBIXOJaMHU CpPEIHE-MEIKO-
3€PHUCTBIX MOHIIOJIHOPHTOB B OPOTOBUKOBAHHBIX T10-
poxax 3k30koHTakTa Taypepanckoro maccuBa ([12],
puc. 1). B necuano-ciaHueBbIX TOPOAaX HAJKYTIOIb-
HOM 30HBI TeHKEPrHHCKOrO CKpbITOro mToka 3D
(TenkepruHckoe MectopoxaeHue, puc. 1, Ne 10) usy-
4YeHBbl Jaiiku n1aMnpo@upoB (MUHETTHI) U JTHOPHUTO-
BBIX MOP(HUPHUTOB.

68°10’
c.w.

18|1 °B.4.

68°10°

| o8
C.LU.

Puc. 1. Teonornueckas cxema MyapTUHCKOTO pyIHOTO paioHa.

1— coBpeMEHHBIE OTJIOKEHHUS PEUHBIX TOJIUH; 2 — IecuaHo-caannessle mopoas! T1-T, u oruactu P, (o mepudeprn maccuBoB NeNe 4,
5); 3, 4 — rpaHUTOUIBI TAaypepaHCKOTO KOMILIEKca: 3 — MUOPHUTH paHHEeH MHTpy3uBHOU ¢asel (PD), 4 — rpaHUTONABI TIIABHOMI
uHTpy3uBHOI (a3sl (I'D, uudpsl B KpykKax): poroBOOOMaHKOBO-OHOTHTOBBIE TpaHOAHOPUTHI (Macc. Ne 3, Bemrkanckuii), agamer-
nutel (Macc. Ne 1, Taypepanckwuit), rparutsl (Macce. Ne 2 — 3anaansiit MynsTHHCKAN); 5—6 — TEHKOTPaHUTHI HYABTHHCKOTO KOMILIEK-
ca: 5 — OMOTHTOBBEIE KPYITHO- U cpenHe3epHucThie, [P (macc. Ne 4 — lenrpansusiit Uynsruackuii, Ne 5 — Bocrounstit UyneruHc-
KHii), 6 — pa3HO3epHHUCTHIE 3aKmounTeIbHol (a3bl (3D): a — spoaupoBanubie mWToKH (Ne 7 — Conmneunsiid, Ne 9 — CeBepHBIif), 6 —
ckpbITeie MTOKH (Ne 6 — Uynprunckuit, Noe 8 — Cetnbriii, No 10 — TeHKepTrUHCKUIT); 7 — TEKTOHHYECKUE HAPYIICHHUS.
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Tadoauna 1. IleTpoxuMnyeckas ¥ peKodTeMeHTHAsI TPAHUTO(PUIbHAS XapaKTEePUCTHKH PAa3HOBUIHOCTell TPAHUTOU-
noB UynbTuHCcKOro paiiona lleaTpaabnoii UHykoTku.

Oxcuabt TaypepaHCKHI KOMILIEKC, MACCUBBI
(%), Taypepanckuii, Ne 1 Bemkanckuii, Ne 3 3an.-Mynetuckmii, Ne 2
BJIEMEHTBI PO o Io oI Iro O
(r/t) | Mouuomop. | Monuogmoputsl | I'pano- | Anamentutsl | I'paHo- I'panutel | ['panutsl | I'paHutsl
ATMKaJbH. OMOTHUTOBBIE | THOPUTHI | POT.-OHOTHT. | JAMOPHTHI cpenHe- | mopdupo- | cpenHe-
YK-132 |UK-130|4YK-131| YK-136 MENKO3€pH.|  BHJIH. MEITKO3EPH.
1 2 3 4 5 6 7 8 9
SiO, 54.56 57.98 59.01 64.11 68.59 66.12 70.93 70.50 72.34
TiO, 1.08 1.17 0.96 0.75 0.49 0.59 0.36 0.49 0.39
Al O; 15.94 16.90 17.78 16.14 15,21 15.62 14.80 14.96 14.23
Fe,05 1.92 775" 6.00" 1.45 3.14° 4.08" 3.59" 2.92° 2.19%
FeO 5.75 - - 2.93 - - - - -
MnO 0.14 0.11 0.10 0.07 0.06 0.07 0.06 0.06 0.04
MgO 5.32 3.13 2.38 2.17 1.60 2.15 0.78 0.89 0.48
CaO 5.64 4.71 4.62 3.33 2.53 3.06 1.73 2.36 1.33
Na,O 1.80 2.14 2.68 3.59 3.14 3.16 3.28 291 2.72
K,O 4.77 4.67 5.04 3.91 4.51 4.15 4.67 4.25 5.63
P,0s 0.41 0.33 0.33 0.21 0.14 0.17 0.12 0.12 0.08
[T 1.06 ~1 ~1 0.99 0.51 0.53 0.47 0.41 0.43
)y 98.29 99.39  99.90 99.66 99.27 99.70 100.79 99.87 99.86
B 21 19 10 30 31 26 12 23 12
F 1750 1400 1370 1500 1000 900 600 1000 1000
Li 44 53 45 90 85 75 69 92 120
Rb 190 200 220 225 310 240 260 275 380
Cs 11 14 12 22 31 16 21 12 16
Be - 3.9 - ~4 43 4.5 52 4.4 4
Sn 6 4.5 6.7 7.9 7.9 10.2 8.3 8.3 8.2
\ 1.2 2.5 33 1 2.9 0.9 1.9 2.5 34
Mo 1.2 0.4 0.7 1.6 2.6 1 3 1 1
Pb 25 25 33 28 60 53 70 24 38
Sr 790 690 840 360 250 240 300 250 140
Ba 1680 1600 1700 930 730 840 430 650 570
n 2 3 2 3 12 29 5 19 3

CornmacHo mpoBelneHHBIM Rb-Sr BO3pacTHBIM
onpeneneHusaM [S], Bo3pact rpaHoauoputos I'd Bem-
KaIllCKOTO MaccHBa (TaypepaHCKUI KOMIUIEKC) COCTaB-
aset 100.3 £ 2.6 man aer (/,= 0.7107+£0.00180), Bo3-
pacT neiikorpanuToB I'® pacmnoyioxKeHHOro B HEIocC-
peACTBeHHOH OnM30CTH K 3anmany MynbTHHCKOTO Mac-
CHBa OJHOMMEHHOTO KoMiuiekca (puc. 1) — 82.4 +
1.4 man net (/,= 0.7106+0.0071), BO3pact neikorpa-
Huros 3® MHynprunckoro ‘“ciemoro” ImToka —
78.8+2.3 mun set (/,= 0.7164+0.0017). Takum obpa-
30M, BO3PACTHBIE OIPEACICHUS IOATBEPIAIIHN CYyIIe-
CTByIOIlee IOJpa3lelieHne IPaHUTOUJOB paiioHa Ha
paHHUM TaypepaHCKUU U MO3JHUN HUYIbTHUHCKUN KOM-
miaekcsl. [lpu 3ToM, ycTaHOBJIEHBI 3HAYUTENbHBIN Bpe-
MEHHOHW pa3pbiB (~18 MIIH JeT) MeXay UHTPY3USIMHU
I'® komIIeKCOB M, HAIPOTUB, BpEeMEHHAas COJNMKEH-
HOCTH ()OpMHUPOBaAHHS UHTPY3UH JelikorpaHutoB ['®
1 3@ pyaIoOHOCHOTO MYJIBTHUHCKOTO KOMILIEKCA.

[TerpoxuMudecKkrue U peIKOIIEMEHTHBIE IPaHH-
todunsubie (B, F, Li, Rb, Cs, Be, Sn, W, Mo, Pb) xa-
PaKTEPUCTUKH W3YYSHHBIX TPAHUTOHUIOB, MOHI[OHUTO-
UJI0B U JAaWKOBBIX IIOpoJ TeHKepruHCcKOro moJis npu-
BeleHbl B Ta0. 1.

Cpean pa3sHOBUAHOCTEH TIpaHUTOMIOB pailoHa
(puc. 1) NOBBILIEHHOW OCHOBHOCTBIO BBIAEISIOTCS KalH-
€Bble MOHIOAUOPHUTHI P® TaypepaHCKOro KOMILIEKCA
(tabm. 1, xononku ananmu3oB 1-3). CocTaB TpaHUTOUIOB
I'® xommekca, MpeaCcTaBICHHBIX KPYIMHO3EPHUCTHIMH
pOroBo0OMaHKOBO-OMOTHTOBBIME  TTOP(HPOBUAHBIMH
Pa3HOBUJHOCTSMH, B Pa3HBIX MacCHBax HEMOCTOSHEH H
M3MEHSIETCS OT Mpeodiafaomux rpanoauopuTos (Bemr-
karickuit, Ne 3, tabmn. 1, kononka 6) no anamemmtoB (Ta-
ypepanckuii, Ne 1, xon. 5) u rpanutoB (3anagusiii Mynb-
TuHCKUH, Ne 2, xon. 8). JlokanbHble Tena /I taypepan-
CKOTO KOMILJIEKCA IPEICTaBIeHbl MEJIKO-CpeaHEe3epHUC-
TBHIMU OMOTHUTOBBIMH TpaHUTaMu (Kol 7, 9).
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Taoauna 1. (IIpogoakenne).

Oxcunel WynpTHHCKHN KOMII., Macc Ne 5, 6 TeHkepruHCKOE pyAONPOsIBICHUE, TAaHKU
(%), ro oaU 3® Jlamnpodupsr JwuopuroBsie moppUpHUTEI
3JIEMEHTHI OHMOTHUTOBBIC
(/1) I'panuTsI Jletiko- Jletiko-
OMOTHTOB. TPAHUTHI TPAHUTHI UK-140 UK-141 UK-142 UK-143
10 11 12 13 14 15 16

Si0, 73.32 76.10 76.52 51.55 53.10 57.85 59.75
TiO, 0.27 0.10 0.05 1.35 1.29 1.03 0.84
Al O; 14.01 13.24 13.14 13.40 14.30 16.10 14.83
Fe,05 2.10" 1.12° 0.83" 1.84 1.97 6.84" 5.13"
FeO - - - 5.61 5.21 - -
MnO 0.06 0.06 0.03 0.13 0.12 0.11 0.08
MgO 0.43 0.15 0.07 10.75 8.96 2.53 3.76
CaO 1.62 0.88 0.78 6.18 5.62 491 3.82
Na,O 2.92 3.31 3.67 1.99 2.20 2.94 3.15
K,0 4.71 4.57 4.22 4.04 4.19 3.28 4.90
P,05 0.06 0.02 0.01 0.45 0.46 0.24 0.25
[T 0.49 0.56 0.58 1.71 1.40 4.01 3.44
)y 99.99 100.11 99.90 99.00 98.82 99.84 99.95
B 13 11 12 23 16 18 36
F 1000 800 1400 1690 1410 610 1530
Li 155 120 68 46 47 50 50
Rb 400 550 680 185 186 20 235
Cs 22 27 25 13 12 6 5
Be 6.6 6.8 11.1 5.7 6.4 3.1 2.8
Sn 21 18 40 11.1 18 3.3 7.4
W 3.1 3.6 13.9 1.6 2.2 1.6 2.1
Mo 1 1 5.8 1.8 1.8 0.6 0.5
Pb 65 67 71 18 26 28 36
Sr 120 43 32 560 660 450 430
Ba 340 100 65 1560 1800 920 1220
n 36 27 49 4 3 2 3
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Ilpumeuanue. AHaTUTHYECKHE JAaHHBIC TOTYyYSHBI B aHAINTHIECKHUX ToApasaeneHusx Muacturyra reoxumun uM. A.I1. Bunorpano-
Ba CO PAH. I[leTpoxumus rpaHUTONIOB M KOHICHTparuu Str, Ba mpuBoaATCSA O JaHHBIM CHIMKAaTHOTO PEHTTEHO-
CHEKTPaJIbHOTO aHalu3a Ha oTedecTBeHHOM kBaHTOMeTpe CPM-25. Conepixanus penkux menounsix Metamion (Li,
Rb, Cs) onpenensnucy meTogoM GoTOMETpUH TIaMeHH, KoHIeHTpanuu B, F, Be, Sn, W, Mo, Pb — xonmu4ecTBeHHEI-
MH METOIaMH SMUCCHOHHOTO CHEKTpajJpHOTO aHanu3a (aHamutukd — O.M. Uepupimosa, H.JI. Yymaxosa). [l.m.mm. —
MOTEpH IpU MPOKATUBaHUM; L — cymMa; Fe,O3* — obIee; npodyepk — HET JaHHBIX; 7 — YUCIO0 MPOO Ha pelIKue die-
MeHTHL. PO, 'O, ®/IU, 3D — unTpy3uBHBIC (a3bl: paHHIs, TIaBHAsA, JOTIOTHUTEIBHBIX HHTPY3UU, 3aKIIOUUTEIbHAS,
cootBeTcTBeHHO. UK — HHIEKCH 00beIMHEHHBIX (COOPHBIX) PO MOPO MOBHIIIEHHONH OCHOBHOCTH (1aMIpodupoB,

nop$UpHUTOB, MOHLIOIUOPUTOB). HOMepa MacCHBOB COOTBETCTBYIOT HOMepaM Ha puc. 1.

MaccuBBI HYTBTHHCKOTO KOMIUIEKCA CIOKEHBI O1o-
TUTOBBIMM JIEMKOI'PAHUTAMU: KPyNHO3EpHUCTHIMU ['D
(lentpansusiit Uynsruacknit, Ne 4), KpyImTHO3EpHHUCTHI-
mu nopdupoBugabiME ['®, cpennezepuucteimu DI
(Boctounsnit Mynsrunckuii , Ne 5, xon. 10, 11), u menxo-,
cpenHe- U KpynHo3epHUCTeIMU 3D ckpriToro UynbTuHC-
Koro kymnoiua (Ne 6, komn. 12).

CocraBbl faek MOBBILIEHHONH OCHOBHOCTH TeHKep-
TUHCKOTO y4acTka (puc. 1, Ne 10) moapasnenstorcst Ha
TpYINBL TaMIpopupoB (MUHETTHL, Koi. 13, 14) u anopu-
TOBBIX TOpupuToB (kom. 15, 16) .

IBOJIIONUA PEAKOSJIEMEHTHOI'O COCTABA
MOHIOOHUTOHUOAOB U T'PAHUTOUJTOB
UYJIbTAHCKOI'O PAMOHA

B ymomsuyroit Bbeie pabore aBtopoB [13]
COTIOCTABJICHHE PEIKOIEMEHTHOTO COCTaBa TPAHUTOU-
JIOB ¥ MPEIIICCTBOBABIINX UM MOHIIOHHTOHIOB IPOBE-
JICHO HAa OCHOBE HOPMHUPOBAHUS IO KIAPKOBbIM KOHYEH-
MPpayusam epanumopuibHuIX 1eMeHmo8 6 cPAHUMax.,
YTO 3aHM)KAJO MMOKA3aTeI! 10 MOHIOHUTOUAAM U Hapy-
[I1ajgo afeKBaTHOCTh CPAaBHUTEIHFHOIO T'€OXHMHYECKOTO
aHaJN3a, MMOCKOJIbKY KaXKIast IeTPOXUMHUYIECKasl TPyIIa 13-
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Tadoauna. 2. KiapkoBble KOHIEHTPANUU TPAaHUTOPHUIBHBIX PeIKHX 3JIeJIeMeHTOB, Sr, Ba 1Jis1 riiaBHBIX MeTPOXHUMU-
YeCKHX Pa3HOBHJIHOCTEH U3BEP:KEHHBIX MOPOJ OT raGOpPOU/I0B /10 TPAHUTOB®.

ITopoauble TPy % I/T

P Py SiO, |B |F [Li [Rb [Cs [Be [Sr [Ba [Sn |W |Mo [Pb
I'ab6ponne 50.6 5 390 15 41 1 0.5 450 300 ~3 09 14 7
Joputel 568 14 500 24 90 14 18 600 530 1.2 1 1 13
KB.1nopurst 61.7 13 530 25 100 1.8 2 500 530 1.6 1.3 1 114
I'panonnoputsl 669 11 540 25 120 22 2 440 500 1.7 1.4 1 15
I'panHuThl 712 14 800 40 190 5 33 230 800 3 1.8 13 20

Ipumeuanue.* — KIapKOBBIC KOHIEHTpaUuu mpuBoaarcs mo cogkam A.Il. Bunorpamosa (1962), K.K. Tapksana — K. Benenons
(1961) [24, Tabn. 42, c. 87; Tabn. 44, c. 92] u JI.H. OBunnHuKOBa [22, Tabm. 8, ¢c. 31]; KJIapKH OTACIBHO BBIACICHHBIX
KBapIIeBBIX TUOPHUTOB MPUHATHI KaK MPOMEXYTOUHbIC MKy JHOPUTAMH U TpaHOoAMOpUTaMU. HopMupoBaHnue mpu
cocTraplieHnH Tabi. 3 mo JaHHBIM Tabn. 1 6buT0 MpoBeaeHo o qud hepeHIUPOBAHHON IKaJe KIAPKOBBIX KOHIIEHTpA-

oy Tabn. 2.

BEPKCHHBIX TIOPOJ B PSTy BO3PACTAIOIICH KHCIOTHOCTH TI0
SiO, — ynbrpabasutsl (42.8 %), 6asutsl (50 %), 1MOPUTHI
(58 %), rpanoguoputsl (66.6 %), rpanutsl (73.2 %), mo
[22], — xapakTepu3yeTcsi COOCTBEHHBIMH KIapKOBBIMHU
KOHIIEHTPALUSIMU TPAaHUTO(UIBHBIX JI€MEHTOB, 3HAYU-
TEJIhHO OOJIee HU3KMMH, YeM B TpaHuTax [22, 24].

B nmacrosimeii crathbe HOpMHUpPOBAHNE KOHLIEHTpA-
WA TpaHUTO(PHUIBHBIX 3JIEMEHTOB B MOHIIOHUTOHMIaX U
rpaHuTousiax paiiona (tabn. 1) mpoBeneno mo nudde-
PEHLUUPOBAaHHOM MIKaje KIAPKOBBIX KOHLEHTPALHHA
(koMIUISITUBHAS TAOI. 2), UCXOJSl U3 CPETHUX 110 OCHOB-
HOCTH-KPEMHEKUCIOTHOCTH Pa3HOBUIHOCTEH I'PaHUTOU-
JIOB paiiona (tabm. 1).

Pesynbrarel HOpMUpOBaHHS MIPUBEACHBI B Ta0I. 3.
Jannple TaONMUIBI WLTIOCTPUPYIOT aHOMAJIBHYIO 00ora-
MIEHHOCTh TPaHUTO(QUIBHBIMH AIIEMEHTAMH 110 OTHOIIIE-
HUIO K UX KJIApKOBOMY YPOBHIO BC€X Pa3sHOBUAHOCTEH
MOHIIOHUTOUJIOB U I'PaHUTOU0B MyIBTHHCKOTO paiioHa,
HauyrHas ¢ HauOoJiee OCHOBHBIX (Ja€K TEHKEPrHHCKHUX
JaMnpoQUpPOB) U KOHYAs] HETIOCPEICTBEHHO PYIOHOCHBI-
mu neiikorpanutamu 3@ UynsruHckoro mroka. Obora-
LIEHHOCTh I'PaHUTO(QUIBHBIMHU I€MEHTaMH MOHILIOANO-
PUTOB—KBApIIECBBIX JHOPHUTOB JIOKATbHBIX HHTPY3UBHBIX
ten PO B 103 sk30koHTakTe TaypepaHckoro MaccuBa of-
HOMMEHHOTO KOMIIIeKca cocTtaBmsier 19.3—-14.6 n30bI-
TOYHBIX JJHOPHUTOBBIX KIapkoB /st 10 rpaHUTO(OUIBHBIX
2JIEMEHTOB. B rpaHommopuTax SHIOKOHTAKTOBOW (haruu
I'® TaypepaHckoro MaccuBa oborarieHue rpaHuTOPHUIb-
HBIMH 3JIeMEHTaMU JocTuraeT 21.8 rpaHOIMOPHUTOBBIX
KJIapkoB, B rpaHoamoputax ['® Bemkarnckoro —19.9
KJIapkoB. B rpaHUTHBIX 00pa30BaHHAX KOMILJIEKCa Ha-
Omronaercs OTYETIMBOE CHM)KEHHE CTETIEHHU MX OTHOCH-
TEJIBHOTO 00OTaleHus TPaHUTOMMIBHBIMU AIEMEHTAMHU:
B rpanutax ®JIN Bemkarckoro maccusa — 1o 10.9 rpa-
HUTHBIX KJIapkoB, B rpanutax I'® 3anagno-UynsruHcko-
IO MaccHuBa 00OTalleHHe COCTABIIET JUIIb 6.8 TpaHUT-
HBIX KJapka U B rpaHuTtax ®JI1 maccusa — 8.9 knapka.

Taxum 00pazoM, Ipu NpUMeHeHNH AU PEpEeHITUPOBAH-
HOMW IIKaJbl HOPMHUPOBAHUS, BONIPEKH OOBIYHBIM ITpe]-
CTaBJICHHUSIM, YCTaHABJIMBAeTCSd aHTUAPOMHOE OTHOCH-
TenbpHOE oboralieHne TPaHNTO(UIBHBIMHI JJIEMEHTaMH
pPaHHUX MOHIIOJHOPHUTOB M TPAHOJHOPUTOB TaypepaHc-
KOTO KOMIIJIEKCa 10 CPaBHEHUIO C ero TPAaHUTHBIMU AUQ-
(dhepennmaramu.

B neiikorpanutax I'® u OIW uyiabTHHCKOrO KOMII-
JIeKca OTHOCHUTENNbHAast 000TallleHHOCTh IPaHUTO(QHIIbHBI-
MU dJIeMeHTaMH cocrtasiser 17.5 u 17.6 TpaHUTHBIX
KJIapKOB, COOTBETCTBEHHO, T.. IPAKTUYECKH COOTBET-
CTBYET TOMY K€ YPOBHIO OTHOCHTEIBHOTO 00OTaIleH s,
Kak U B rpaHopuoputax ['® TaypepaHCKOTO KOMIUIEKCA,
XOTS TI0 a0COJIIOTHBIM KOHIICHTPAIMIM I'pPaHUTO(HIOB
MYIBTHHCKHE JIEHKOTPAaHUTHI CYIIECTBEHHO IPEBOCXOIAT
TaypepaHckue rpanoguopuTsl '@ (tabm. 1, xom. 5 u 10).
U tonpko B neiikorpanutax 3@ MynpTHHCKOTO Kymosa
CyMMapHas KOHIICHTPaLus TPAaHUTOQIIIBHBIX HJIEMEHTOB
(Sn, W, Cs, Mo, Rb, Be, F) Bo3pacraer 1o ypoBHs 35.5
TPAHUTHBIX KJIAPKOB, 00€CIEYNBAIONIETO (POPMUPOBAHHE
MPOAYKTHBHOTO ITHEBMATOJIUTO-THAPOTEPMAIBHOTO Sn-
W opynenenust. Bmecre ¢ TeM JOCTUTHYTBIH B JeKorpa-
HuTax 3® MynbTUHCKOTO ITOKA YPOBEHb OTHOCUTENb-
HOTO OO0OTAaIIeHUs TPAaHUTOPIIBHBIMU 3IEMEHTaMH B
paccMaTpuBaeMOM paiioHe HE SBIISETCS MPEICIOM W B
nammpodupax TeHkepruHckoro ydactka (tadim. 1, xod.
13, 14) ux oborameHue rpaHUTOPUIHLHBIMHI HIEMEHTA-
MU npeBsimaeT 40 AMOPUTOBBIX KIAPKOB (Tabm. 3) u sB-
nserca B MynbTUHCKOM paifoHe MakcuMmaiabHbIM. Co-
IJIACHO COBPEMEHHBIM IIPEICTABICHUAM, JIaMIPO(upsI
CUMTAIOTCSA BEPXHEMAHTUHHBIMU NMPOU3BOAHBIMHU. Kpo-
Me J1aMnpoupoB, B TEHKEPrHHCKOM Y4acTKe Pa3BHTHI
KBapIeBBIC TUOPUTOBEIE MOpGupUTH (Tabm. 1, xom. 15,
16), peakolIeMEHTHBIM cOCTaB KOTOPBIX HOPMUPOBaH
0 KJIapKaM KBapleBbIX AHMOPUTOB. OTHOCHUTENBHOE
oboraieHre mMOpHUPUTOB TPAHUTOPIIAMH COCTABIISACT
~ 9—14 knapxoB (Tabiu. 3), ¥ IO 3TOMY TIOKa3aTeII0 OHH
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Tadauna 3. OueHka ypoBHSI pPeIKOMETANJIBLHOCTH Pa3HOBHAHOCTel rpanuTonnoB UyjlbTHHCKOTO PyIHOro paiioHa
HenTpanabHoii YyKoTKH B 3j1eMeHTHBIX (popmynax u nagexcax konuenrpannu (MHK) rpanntoduabHbIX 3J1eMEeHTOB.

Iopona, damus (udpst B OnemeHTHas popmya HHK
ckoOkax — NoNe KOJIOHOK
aHaJIM30B B TaOII. 1)
1 2 3
TaypepaHckuii KOMILIEKC
Taypepanckuii Maccus, P@®
MoHIOIUOPUTHI Cs7.8—Sn5 —F3.5-Rb2.1 —Pb1.9 -Lil.8 —B1.5-W1.2-Mol.2-Sr1.3-Ba3.1 +17.0
anKaJbHbIC n -
MOHIIOAUOPHTHI Cs10—Sn3.7 —F2.8 —W2.5 —Li2.2 — Be2.2 — Rb2.2 — Pb1.9 — B1.4— Sr1.2— Ba3 +19.3
OMOTUTOBBIE (2) Mo0.4
Kgapuesbie Cs6.7 —Sn4.1 —F2.6 — W2.5 — Pb2.3 —Rb2.2 —Li1.8 — Sr1.7 — Ba3.2 +14.6
JIUOPUTHI (3) B0.7—-Mo0.7
Taypepanckuit maccus, I'®
I'panoguopuTs! Cs10—Sn4.6 —Li3.6 —F2.8 —B2.7 — Be2 — Rb1.9 — Pb1.9— Mol.6 — Bal.g8 +21.8
SHAO(aIHN (4) Sr0.8-W0.7
AJlaMenuThI (5) Cs6.2—Pb3 —Sn2.6—B2.2 -Li2.1-Mo2 —Rb1.6 —WI1.6—-Bel.3 —F1.3—Srl.1 +13.9
Ba0.9
Bemkanckuii maccus, I'®
I'panoguopuTs! (6) Cs7.3 —Sn6.1 —Pb3.6 —Li3 —B2.4—-Be2.2 —Rb2 -F1.7—Mol —Bal.7 +19.9
WO0.6 — Sr0.6
Bemxkanckuit maccus, @A
I'panuTH MeKO- Cs4.2 —Pb3.5—Mo3 —Sn2.8 — Lil.7—Bel.6 —Rbl1.4—WI.1 —Srl1.2 +10.9
cpennesepuucteie  (7) F0.8 —B0.8 —Ba0.5
3ananno-Nynerunckuit Maccus, I'®
I'panutsl nopduposunssie Sn2.8 — Cs2.4 -1i2.3 —B1.6 —Rb1.5—-W1.4—-F1.3 —Bel.3 —Pbl.2—Mol-Srl.1 +6.8
(8) Ba0,8
3ananHo-Uynprunckuii Mmaccus, @AW
I'panute! Menko- Cs3.2-1i3 —Sn2.7—Rb2 -W1.9-Pbl1.9 - F1.2—Bel.2 —Mol —Srl.1 +8.9
cpenaesepuucteie  (9) B0.8 —Ba(.7
HNynbTHHCKMIT KOMILTEKC
Bocrounsiit Mynstunckuit maccus, I'®
I'paHuTHl GHOTUTOBBIE Sn7 — Cs4.4—1i3.9 —Pb3.2 —Rb2.1 —Be2 - W1.7 - F1.3 — Mol +17.5
nopouposugusie  (10) B0.9 —Sr0.5 —Ba0.4
Bocrounslit Mynerunckuii Maccus, ® A
JlelikorpaHHUTBl MEJIKO- Sn6 — Cs5.4 — Pb3.4 —Li3 — Rb2.9— Be2.1 - W2 — F1 — Mol +17.6
cpennesepuucteie  (11)  B0.8 — Sr0.2 — Ba0.1
WyneTuHCKUH ITOK, 3P
JleitkorpaHuThl (12) Snl3.3— W7.7— Cs5 —Mo4.5 —Rb3.6 — Pb3.6— Be3.4—F1.8 — Lil.7 +35.5
B0.9 — Sr0.1 — Ba<0.1
TeHkepruHckoe py10nposiBjieHHe, JaiiKOBbIl KOMILIEKC
Jlamnpoduper  UK-140 Cs13-Bell1.4-B4.6-Rb4.5-F4.3—Sn3.7-Li3.1-Pb2.6-W1.8-Mo01.8-Sr1.2—Ba5.2 +40.8
OMOTHUTOBBIE (13) -
(mopmup. mo  YK-141 Bel2.8 —Cs12 —Rb4.5 —Sn6 —Pb3.7 —F3.6 —Li3.1 -B3 -W2.4 —Mo1.8 —Srl.5 —Ba6 +42.9
rad0opo) 14) -
Huopuroeie  UK-142 Cs4.3 —Sn2.7-1i2.1 —Pb2.1 —Bel.7-W1.6-B1.3 - Rbl.3—-F1.2—-Bal.7 +8.9
nopGUPHUTEHI, (15)  Sr0.8 —Mo0.,6
(mopmup. mo  UK-143  Sn4.6 —F2.9 - Cs2.8 —B2.8—Pb2.6 —Rb2.4—Li2 - W1.6—Bel.4—Ba2.3 +13.6
JIUOPUTY) (16) Mo0.5 — Sr0.5

Ipumeuanue. dnemMeHTHas popMyIa — pe3ybTaT HOPMUPOBAHUS COAEPKAHNH I'PaHUTO(UIBHBIX JIEMEHTOB B JAHHOH mopose (rabopo
U MOHI[0rab0po, rabopoanopuTe, AMOPUTE, TPAHOJUOPUTE, TPAHHUTE) 110 UX KIAPKOBBIM KOHI[EHTPALUSIM B COOTBET-
cTByromei mopoae (tabdn. 2). MHK — unaekc koHIeHTpanuu, GUKCHPYyeT CyMMapHBIH YpOBEHb U3OBITOYHOCTH (+)
niu gepunuTa (—) TpaHUTOQUIBHEIX PEIKUX IEMEHTOB B JaHHOU IOPOJie IO OTHOIIEHHUIO K KJIapKOBOMY YPOBHIO B
kosnmuecTBax kinapkoB aneMeHToB: UHKp3;=KK;+KK,+ KK3+ ... +KK,, — n (T.e. MUHYyC n, rie n — 4HCJIO TPaHUTO-
(huUTBHBIX 3IIEMEHTOB, ydacTByromux B pacduere MHK, 6e3 Herpanutodumpabix Sr u Ba; KK ...KK, — x1apkoBbie
KOHIICHTPAIlUU COOTBETCTBYIOIIUX IPAaHUTOPUIBHBIX 37IeMeHTOB [ 14]).
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ONMM3KM K KBapleBsIM guoputam P® Taypepanckoro
KOMILJIEKCA.

B menom u3 0600mIeH s MOyYESHHBIX TaHHBIX Clie-
JyeT, 4TO MeJoBOM MarmMaTusM MynpTHHCKOrO pailoHa
pasBuBaics B JBa dtamna. B pannuii atan (~ 100 miH et
Ha3aJ) U3 00OTAIICHHBIX KaJeM, JIETyIUMH U HEKOTe-
PEHTHBIMH PEIKHUMH JJIIEMEHTaMH TJTyOWHHBIX pacIiia-
BOB IOBBIILIEHHON OCHOBHOCTH (hopMHUpoBanuch odora-
[ICHHBIC TPAHUTOPHILHBIMHU DJIEMEHTAMHU TPaHOTUOPHUT-
TpaHUTHBIC HHTPY3UH TaypepaHCKOTO KoMIUIekca. B rpa-
HUTHBIX TIPOU3BOAHBIX KOMILIEKCA, BOZHUKABIINX B pe-
3ynbTaTe MarMaTu4eckoi auddepeHnnanuy (I KOHTa-
MHUHAIIUU BEIIECTBOM I1€CYAHO-CIAHIICBBIX TOPOJ KPOB-
7M), HaOIronaeTcsl OTYETIUBOE IBYX-TPEXKpaTHOE CO-
KpalleHHne CTETICHH WX OOOTAIIeHHOCTH PEAKHMH 3JIe-
MEHTaMH 110 CPaBHEHHUIO C TOMIHHUPYIOIIUMH I'PAHOANO-
putamu I'® xomIiekca.

ITo3nuuii 3ran Marmatu3ma UyasTUHCKOTO palioHa
(~82—79 mnH neT Ha3a) xapakTepuzoBaics GopMHUpPOBa-
HUEM JICHKOTPaHUTHBIX JIOKAJILHBIX HHTPY3UH PYITOHOC-
HOTO MYJIBTHHCKOTO KOMILIEKCa, IUIOLIaAb BHIXOJOB KO-
TOpbIX cocTaBisieT MeHee 10 % OT miomaayu rpaHUTOU-
JIOB TaypepaHcKoro. PacmnaBbl HylnbTHUHCKOTO KOMILIEK-
ca MIPEeICTaBIsAIN OYEeBUAHO JIEHKOrpaHuTHBIE nudde-
peHIuaThl MTyOMHHBIX MarMaTH4ecKuX O04aroB Taype-
PaHCKOI'O KOMIUIEKCA, O UEM CBUIETEIbCTBYET TECHOE
MIPOCTPAHCTBEHHOE IOJ0KEHNE MACCUBOB UYJIIBTHHCKOTO
komriekca NeNe 4 1 5 Mex 1y MaccuBaMu TaypepaHCKo-
ro — 3anangaoro UymsruHckoro (Ne 2) u Bemkanckoro
(Ne 3) (puc. 1). [lyOMHHOCTH k€ MarMaTHYECKUAX 04aroB
HUYJIBTUHCKOTO KOMIUIEKCA F€0JIOIMYECKU MTOATBEPKAaeT-
Csl MPOCTPAHCTBEHHOW pa300IICHHOCTHIO PYIOHOCHBIX
PEAKOMETAIIBHBIX JIEHKOrPaHUTHBIX ITOKOB 3P KOMI-
JeKca, 9acThi0 He 0OHaKEHHBIX, I MAaCCHBOB JICHKOTpa-
HUTOB ['®D. B 0cobeHHOCTH 3TO OTHOCUTCS K TeHKEpruH-
CKOMY IITOKY, BCKPBITOMY OypeHHEM B II€CYaHO-CIIAHIIe-
BBIX TONIIax Ha riyomHe ~500 M B 1anu OT MacCHUBOB
rpasuTou]1oB I'® TaypepaHCKOro U MyJabTUHCKOIO KOMII-
nekcoB (puc. 1). JIOMOJHUTENBHO CIEAYET OTMETHTD,
YTO, COIVIACHO Pe3yJibTaTaM MpoBeIeHHOro B MynbTuHC-
KOM pailoHe 0OBEMHOI0 I'e0JIOrMYECKOT0 KapTUPOBAHHUS,
MOIIIHOCTb JIEHKOrpaHuToB Boctounoro u IlenTpansHo-
ro UynpTHHCKUX MAacCHUBOB OJHOMMEHHOTO KOMILJIEKCa
OIIEHHMBAETCSI COOTBETCTBEHHO OT 6 10 9 kM ([21], cTp.
230-234, puc. 77).

UznoxenHas cxema GOpMUPOBAaHUS PEIKOMETAIIIb-
HBIX JIEHKOrpaHUTOB I'D u yiIbpTpapeKOMETAIUIBHBIX PY-
JOHOCHBIX 3® MYITBTHHCKOTO KOMIUIEKCA OTYAaCTH HPOTH-
BOPCYHUT JABHO YCTOSIBIIMMCS B3IVISIaM O JOMHUHUPYIO-
el posu B QOPMUPOBAHUN PYIOHOCHBIX PEIKOMETaIb-
HBIX TPaHUTOB Marmatuueckodl nuddepeHnmanuu wc-
XOJHBIX KOPOBBIX O4aroB IPaHUTOMJIHBIX PaCILIaBOB C

OKOJIOKJIAPKOBOM I€OXMMHYECKON XapaKTepHUCTHKOM [9,
10, 14, 25].

B nocnexnee BpeMs omyOIMKOBaHBI T€OXHMMHYEC-
KH€ JaHHBIE [0 MarMaTu3My KpynHeiiiero [lemyrarcko-
IO peIKOMETaIbHO-0I0BOpYAHOro paiioHa CB fkyrtun
[8], xoppenupyrouecs ¢ BeiBoaaMu 1o MynsTuHCKOMY
paitony. Kak u B UynsruHckoMm paitone, [emyrarckas
HWHTpY3UBHAas cucteMa (opMHpoOBajach B KOHIE paHHe-
ro—Havaine mno3gaHero meia (118-98 mmn netr, Rb-Sr
M30XPOHHBIA METOJ), BO BMeIIaomux Qrumonaax J 5 =J 5
Cucrema mpeacTaBieHa paHHUMH JaliKaMu aHje3nba-
3aJIbTOB—IHOPHUTOBBIX MOP(GHUPUTOB TOBBIIICHHOH KalH-
€BOCTH, METPOXUMHUYECKHA COOTBETCTBYIOIIUX MOHI[OHH-
tounam, rpaauTamu (117+7 MITH J€T) CKPBITOTO PYIO-
HOCHOTO MAacCHBa ¢ IUIOIAabi0 KpoBIU ~ 150 kM2, u
MOCTIPAaHUTHBIM JAaHKOBBIM KOMILJIEKCOM PUOIUTOB—Tpa-
HUT-IOQUPOB, TPaxnba3albTOB, TaMIIPOPUPOB U MOH-
IIOHUTOB. YCTaHOBNeHa [8] WHTeHCHBHas oOoTralieH-
HOCTh TpanuTOoQuiIbHEIMU dnemeHTamu (B, F, Li, Rb,
Be, Sn, W, Mo, Pb) Bcex mocnenoBarenbHbIX HHTPY3UB-
HBIX 00pa30BaHUI CHUCTEMBI: paHHHX JaeK aHjae3uOda-
3aJIbTOB M TUOPUTOBBIX mop¢hupuToB (49.1 u 29.1 xnap-
KOB, COOTBETCTBEHHO), 'paHUTOB ['d ckphiToro maccuna
(21.1 M30BITOYHBIX TPAHUTHBIX KIApKOB), HOCTTPAHUT-
HBIX JAa€K PHOIHMTOB-TpaHHUT-TIop¢pupoB (18 xmapkos),
MOHITOHUTOB | amnpodupos (16.4 u 38.1 xmapkos). Ta-
KM o0pa3om, B Jlemyrarckom paiioHe, kak u B UynsTun-
CKOM, HauOOJbIIeH 000TallleHHOCTHIO0 TPAaHUTO(QUIbHbI-
MU 3JIEMEHTaMH BBIIEJAIOTCA daiiku rabopoupos. U
KpOMe TOro, rpaHuTOUAbI [lemyrarckoro paiioHa BblIe-
JAIOTCS 3KCTPEMAJbHO BBICOKMMH KOHUEHTPALUAMHU
cepsl U xanbkodunos (As, Sb, Bi) — anemeHTOB ABHO
[IIYOMHHOTO TIPOUCXOXKICHUSI.

Huxe mpuBeneHo conocTaBieHue rpaKoB cTerne-
HU oOoraiieHus TpaHUTOPWIBHBIMU D>JIEMEHTAaMU B
KJIapKaxX KOHLIEHTPallMd MarMaTH4ecKuX Mopos MeJIOBO-
ro Bo3pacta UynpTuHckoro u [emyrarckoro pailoHoB
(puc. 2, 3). Ins lemmyrarckoro paiioHa JaHHbBIE 11O KOH-
LIEHTPAIUsIM [e3UsI OTCYTCTBYIOT.

Jduarpammbl 000UX PYAHBIX PAaHOHOB MIUIIOCTPHU-
PYIOT CXOIHBIH YpOBEHb OOOTaLIEHHUs TPAaHUTOUIIb-
HBIMHU PYJOT€HHBIMH 3JieMeHTaMu Sn u W, a Takxe
Rb, Be u Pb Bcex rmaBHBIX pa3HOBUIHOCTEH MOPOJ
PYAHBIX pallOHOB — JIaMIPO(GUPOB , MOHIIOHHTOHJIOB,
TPaHUTOB U JEeHKOoTpaHUTOB. [Ipu 3TOM Hambompmei
CTEMECHBIO0 000TAIeHHS TPAHUTO(PUIAMYU BBIICIISIOTCS,
C OJTHOW CTOPOHBI, JaMIPOGUPH U MOHIIOTab0po, a ¢
JpYroil — HEMOCPEJCTBEHHO PYJOHOCHBIE ABYCIIIOMS-
Hble TpaHuThl ([lemyrarckuii palioH) U JTEHKOTPAHUTHI
mtoka 3@ WynpTuHCKOTO MecTopoxaeHus. Bmecre ¢
TeM, Auarpamma JlenyTraTckoro paiioHa pe3ko oTiauya-
eTcd OT JuarpaMMbl MyJIbTHHCKOTO SKCTPEMAaJIbHO BBI-
COKMMHU KOHLEHTpauusMu 0opa B paHHUX MOHIIOTa0-
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Puc. 2. UynpTHHCKUH pyOHBIA palioH: TpaQUKU CTEICHU
oboraieHus rpaHUTOQUIBHBIMA PEIKHUMH DJIEMEHTaAMH
MarMaTH4ecKUX IOPOJ MEJIOBOTO BO3pacTa B KllapKax.

NeNe rpadukoB COOTBETCTBYIOT HOMEpPaM KOJOHOK aHalH30B B
Tabn. 1; TaypepaHCKHi KOMIUIEKC: 2 — MOHIIOAHOPUTHI PD, 5 —
agamesnmutel '@, 6 — rpanoguoputsl ['®; HyTbTHHCKHANA KOMII-
nekc: 10 — rpanutsl ', 12 — nelixorpanutsl 3d; TeHKeprUHC-
kue naku: 13/14 — mamnpoupsl.
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Puc. 3. [lenyrarckuii pygHBId paiioH: TpaUKH CTEIICHU
o0oramieHns rpaHuTO(QUIFHBIMH dIIEMEHTAMH MarMaTu4ec-
KHUX MOPOJI MEJIOBOTO BO3pacTa B KilapKax, 1o AaHHBIM [8].
1 — parare MOHIIOTa00pO, 2 — TpaHuTH ['® JlemyTaTcKoro CKphI-
TOTO MaccuBa, 3 — AByCHIOAsSHBIE IpaHuTsl I'D, 4 — Menko3ep-
HHUCTBIC TPAHUTHI, 5 — NafiKu IpaHUT-NOPHHUPOB, 6 — MO31HHE
TamMIpoGUpEL.

6po (20 xmapkoB) W B JBYCHIOASHBIX TpaHuTax (14
KJIAPKOB), IPH MOBBIMICHHBIX KOHIEHTpaUusix (ropa
(2-6 wmapxoB). B mopomax WynbTHHCKOTO paiioHa
KOHIICHTPAIMH 3TUX JICTYYUX HIEMEHTOB COCTABISIIOT
Bcero 1-3 wm30BITOUHBIX Kiapka. COOTBETCTBEHHO,
opyneHenne HMynpTHHCKOTO palioHa IpeACTaBICHO
YMEPEHHO-MIPOAYKTUBHOW I'PEM3EHOBON KaCCHUTEPUT-
BOJbpaMHUT-KBapIEBON (C apCEHOMUPUTOM) PYIHOM
dbopmanueii. B JlemyrarckoMm palioHe pe3ko oOorarieH-

HBIE 60POM, B COUETAHHH C TOBBHIIICHHBIMH KOHIIEHTPA-
usAMHU (QTOpa, pacIIaBbl ONPEACTIN (GOpMHUpPOBAHUE
TYPMAJIMHOBOTO THIIa BEICOKOIIPOAYKTHHOMH 0JIOBO-CH-
JTUKaTHO-CYNb(GuIHON pynHOH Gopmannu [23].

3AK/IIOYEHUE

ComnacHo UHTEpIPETALH aBTOPAMU M3JI0)KEHHBIX,
a TaKk)Ke NOJTYyYEHHBIX B MOCIIETHEE ACCATIIICTHE TaHHBIX
[0 TEOXMMHH TPaHUTO(DUIBHBIX 3JIEMEHTOB B PaHHUX
MOHIIO-Ta00PO-AMOPUTOBHEIX O00Pa30BAHUAX, MpEIIIe-
CTBOBABIIIUX PEIKOMETAJUILHBIM rpaHuTam [6, 7, 13-16,
15], ycTaHOBIIEHO, YTO MPEIBAPSIONIUM YCIOBHEM 00pa-
30BaHUs PEAKOMETAJUIbHBIX TPAHUTHBIX UHTPY3UH SABIS-
J0ck GOPMHUPOBAHNE HIKHEKOPOBBIX MOHIIOTAO00po-Tpa-
HOJMOPHUTOBBIX MarMaTH4e€CKUX OYaroB, H3HAYaJbHO
00O0TaIICHHBIX KallHeM, JETyYUMH U HEKOT'epEeHTHBIMHU
pPEeAKUMH JIeMeHTaMH. DTo oboramieHre ObUIO TIaBHBIM
(haKkTOpPOM TOCIEAYIONIEr0 NepepaclpeieIeHUs] HeKore-
PEHTHBIX PEIKHUX 3JIEMEHTOB U UX KOLEHTPUPOBAHUS B
nporecce Marmarndeckoi auddepeHnuanny, BIoTh 10
00pa30BaHUsl KOHEYHBIX PYIOHOCHBIX PEIKOMETAIIIBHBIX
TPaHUT-ICHKOTPAaHUTHEIX AU(QepeHInaToB, 3aBepIIaB-
[IMX MarMaThU3M PEeruoHOB.

U3noxenHas aprymeHTanus O MaHTUHHBIX HC-
TOYHHKAX PEIKOMETANIBHON CIeNHaTN3alliy TPaHH-
Tou0B UynpTHHCKOTO paifoHa MOJHOCTBIO COTIacyeT-
csl ¢ KOHIEeNnue GopMUPOBAHHS B MAHTHHHON 4acTH
KOHTUHEHTanbHOU nuTochepsl LlenTpanpHolr UykoT-
KM MarMaTH9ecKOro T'€OXHMHUYECKHU-CICIHATH3UPO-
BaHHOTO pe3epByapa, OTBETCTBEHHOrO 3a MeTaJljiore-
HUYECKYIO CIENHUaTU3auI0 TPAHUTOUIO0B [6, 7].

Pabora BrmonHenena mpu moxanepxkke DPAHU
(npoext HIII-3047.2008.5 nu 'KNe02.740.11.0324).
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Pexomenoosana x neuamu B.I'. 'onesuyxom

V.D. Kozlov, S.V. Efremov

Mantle sources of granitoids of Central Chukotka (Iultin W-Sn ore district)

The petrochemical and rare-element composition of all magmatic rocks of the ITultin region (from early
lamprophyres and monzodiorites to late rare-metal ore-bearing leucogranites) has been studied. The differential
normalizing of the obtained data from clarkes of the analytical data of the gabbroids “ diorites—granodiorites—
granites demonstrates the primary maximum enrichment of the monzonitoids and lamprophyres by volatile F
and B and granitophyle rare elements (Li, Rb, Cs, Be, Sn, W, Mo, Pb). This confirms the endogenic (mantle)
source of the high incoherent rare element concentrations in the granitoids of the region. The primary enrichment
of the deep-seated granitoids by the volatile and incoherent rare elements was the major factor of subsequent
redistribution and concentration of rare elements during the magmatic differentiation process and forming of

the ultra-rare-metal leucogranitic intrusions.

Key words: petrochemistry, rare-element composition, lamprophyres, monzodiorites, granodiorites,

leucogranites, Central Chukotka.





