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Abstract. Mafic-ultramafic intrusions with Cu-Ni-Co sulfide mineralization are confined to the central part of
the Alakol subzone of the North Tien Shan fault zone. They have acquired little attention and are less well known
than their platinum-bearing counterparts in the Huangshan-Kangguer subzone (northwest China). Along with
harzburgites the intrusive massifs of the Alakol subzone comprise also lherzolites, wehrlites, websterites and gabbro-
norites. Cu-Ni-Co mineralization usually occurs in lherzolites and less commonly in gabbros. Mafic-ultramafic
massifs of Zhongar Alatau are comparable in their composition with the intrusive complexes formed during
magmatic differentiation of the depleted mantle under the continental crust. Considering petrographic differences
between the individual mafic-ultramafic intrusions and their spatial distribution within Zhongar Alatau, they can be
subdivided into two types: (1) the lherzolite-websterite-gabbroid intrusions; and (2) the peridotite-pyroxenite-gab-
broid intrusions. It is assumed that the introduction of the lherzolite-websterite-gabbroid intrusions occurred in the
Early Permian time. By the analogy with intrusions within the Huangshan-Kangguer subzone, intrusions of that type
can be assigned to the post-collisional mafic-ultramafic complexes. The peridotite-pyroxenite-gabbroid intrusions
were apparently introduced in the early Carboniferous time and can be compared with those of the Bayingou
subzone. Taking in mind the petrological specialization of mafic-ultramafic intrusions in the axial part of the Alakol
subzone, it is recommended to carry out detailed studies, which include petrogeochemical research, as well as
subsequent prospecting and surveying with the special attention to the Cu-Ni-Co sulfide deposits containing Au, and
PGE mineralization.
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I'EOANHAMUNYECKAA ITO3NLINUA MAOPUT-YJIIBTPAMA®UTOB
CEBEPO-BOCTOKA KOHI'APCKOI'O AJIATAY
(MCTOYHUKU CU-NI+PGE OPYJEHEHUS)

B.T. Crenanen
RCMIR_COM, I'epmanust

Kmouesnie cioBa: mMadur-yisrpaMauTOBBIC WHTPY3HH, METHO-HHKCICBAS M IUIATHHOMETAIbHAS MHHEPA-
mm3auws, Cesepo-Taub-11IaHBCKOH 30HBI CMATHSL.

Annotamust. UaTpy3mm Madur-ynerpamaduros ¢ penroit cynbduaHoi Cu-Ni-Co MuHepanm3anueH, npuypo-
YEHHBIC K OCEBOM 4YacTH Anmakoiabckod moa3oHbl Cesepo-TsHb-IIIaHbCKOM 30HBI CMATHS, MAlO H3YUYCHBI M MCHEC
HM3BCCTHBI, YeM HX IUIATHHOCOACPKAMmmE aHajnorn Xyanmanb-Kanrryepkot (Huangshan-Kangguer) moa3oss! (ceBe-
po-3amax Kuras). Hapsay ¢ rapuOypruraMu B COCTaBE MACCHBOB, ONICPSIFOIIIX OCEBYIO HaCTh AJIAKOIBCKOH IMO30-
HBI CMSTHS, IPHCYTCTBYIOT JIEPIHOIUTHI, BeOcTepuThl, radbdpounsl. Cymspuanas Cu-Ni-Co mmHEepamm3anms, Kak
MPAaBWIIO, TPHYPOUCHA K JICPUIONUTAM M PEKE BCTpedacTcs B radopommax. Maccusbl Ma(ur-yiasTpaMaguToB




H3zeecmua Hayuonanvuoti akademuu Hayx Pecnybnuxu Kazaxcman

Jonrapckoro Anaray CONMOCTABIIIFOTCS C MHTPY3HBHBIMH KOMILICKCAMH, OOPA3yIOIIMMHUCS B IMPOIECCE MArMarH-
yeckor auhpepeHIManuy ACTUIETHPOBAHHOW MAHTHH B COCTABE KOPHI KOHTHHCHTAIBHOTO THIA. YUHUTHIBAS IETPO-
rpaduUeCKUEC PAsIHIMI MEKAY HHTPY3WIMH Ma(UT-yIsTpaMa(QuTOB M IPOCTPAHCTBEHHYIO HPHYPOUCHHOCTh K
Pa3NMUYHBIM CTPYKTYPHBIM sIpycaM JKOHrapckoro Anaray, TO MOXKHO HX HMOJPA3ACIHTh HA JBAa KOMIUICKCA: JICPIOJIUT-
BEOCTEpUT-TA0OPONAHBIH M MEPUIOTUT-IIMPOKCCHUT-Tad0ponanbii. [Ipeamonaraercs, 4To0 BHEAPCHUE JICPIOJIUT-
BEOCTEPUT-TAOOPONAHBIX HHTPY3UH MPOUCXOAMIIO B PAHHETIEPMCKOE BPEMSI H, TI0 AaHAIIOTHH C TAKOBBHIMH XY aHIIAHb-
Kanrryepcko# (Huangshan-Kangguer) moa3oHsI, MOTYT OBITH OTHECCHBI K IOCTKOJUIM3HOHHBIM Ma(uT-yIbTpama-
(uroBEIM KOMILIEKCAM. [lepHIOTHT-MHPOKCCHAUT-TAOOPOMIHBIC HHTPY3HH, MO-BHIUMOMY, BHEAPSUINCH B PAHHCKA-
MCHHOYTOJIFHOS BPEMS M MOTYT OBITh COTIOCTABJICHHI ¢ TakoBbIMH bamaroyckoii (Bayingou) mox3oustr Ceepo-TaHb-
ITaHbCKOM 30HBI CMATHA.

YUHTHIBAS METPOTOTHUCCKYHO CICHHATH3AMAI0 Ma(UT-yABTpaMa()UTOB OCCBOH YacTH ATAKOIBCKOH MOI30HBI
Cesepo-Tsap-111aHBCKOH 30HBI CMATHS, PEKOMEHIYETCS IIPOBECTH JICTAIbHBIC METPOTCOXUMHUICCKUC HCCIICTOBAHMUS
W TOCTCAYIOIIHE IICTICHAIPABICHHBIC MONUCKOBO-CHEMOYHBIC PAa0OTHI HA NPEIMET OOHAPY)KCHHS OOBEKTOB C
Cu-Ni-Co cymspuaasmvu pygamu coaepxammmu Au u PGE.

Beenenne B mpoGiaemy. [lepebic nccnemosanus rumepGasutroB n OazutoB JKoHrapckoro Amaray
(pucyHOK 1) OBLTH BBIMOTHEHBI B KOHLE MATHACCATHIX rofos npouutoro croietus B. E. [enanepom [1] u
OTHECCHBl K HMHTPY3HBHBIM TElIaM TEPHIOTHT-IMHPOKCCHUT-ra00poBOH (opMary, BO3pPacT KOTOPBIX
CYUTAIICS MOCTPAHHEKAMECHHOYTONBHEIM (prcyHOK 2.1).
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Pucynok 1 — CtpykTypHO-dopMaIHoHHas cxema ceBepo-BocToka JKoHrapckoro Anatay (IocTpoeHa mo Matepuanam [5])

1 — kaifHO30MCKHe OTIMKEHHS, 2 — GIUITOUAHO-MoTaccoBbie oTnoxenus (C,); 3 —typbumutst (C,v-s); 4 — KPEMHUCTO-BYII-
kanorendble otnoxkenus (Dsf-Cvy); 5 — kpemuucto-kapGoHaTHO-6a3ambToBbIe oTnokenus (D,2v), 6 — BylIKaHOTEHHbIE OTIO-
Kenus (O3); 7 — NepupIoTUT-MUPOKCEHUT-Tab0poBbIi KoMmIuieke (P1?); 8 — reonoruyueckue rpaHuiipl, 9 — pa3pbiBHbIE HAPYITICHUSL,
10 — 30ubl cMaTus, 11 — reorpaduueckue monoxenus maccuBoB: 1 — ropel Texenu, 2 — ropel Keizpuitorait, 3 — npaBoGepeskbe
p. Kamantel (HonoHcalickuii MaccuB), 4 — paiion JIypHOH peuku.

Figure 1 — Structural formation scheme in the northeast of Jonggar Ala-Tau (modified from [5])

1 — Cenozoic sediments; 2 — flysch-molasse sediments (C,); 3 — turbidity (C,v-s); 4 — siliceous-carbonate-volcanogenic
(Dsf-Cqvq); 5 — basalte-chert sediments with limestone (D»2v); 6 — volcanogenic sediments (O3); 7 — peridotite-pyroxenite-gabbro
complex (P+17); 8 — geological boundaries; 9 — faults; 10 — fault zone; 11 — geographical position of massifs: 1 —Tekeli Mountains,
2 —Kyzyltogay Mountains, 3 — right bank of the River Zhamanty (massif of Choponsay); 4 —Durnaya river.

OOmpe acmekTsl TeoJOTHYECKOr0 CTPOCHHS 3TOro peruoHa Obutn maHel B padore B. A. Byma,
B. K. Imurpucsa u H. 1. ®unarosa [2] mocssimenHoM npupoae JKoHrapckoro riyOHHHOTO pasioma, rae
yiasrpamMadurel (MUPOKCCHUTHI) YXKE PACCMATPUBAIOTCS KaK MOCTPAHHCTICPMCKUEC HHTPY3un (pUCY-
Hok 2.1I). IlpocTpancTBeHHAS NPUYPOUCHHOCTD VABTPAOCHOBHBIX MOPOX K IMYOMHHOMY pPasioMy Aaia
OCHOBAHHUC aBTOPaM [2] mpeanoaarars €ro 3aJ0KCHUC V TTIOBCPXHOCTH MOXOPOBHYHHA.

K. E. Herrapes, A. @. Crymax u A. C. SxyGuyk [3], BEIMOTHUB TEMAaTHYCCKHC UCCICIOBAHHUS B TIpe-
Jenax cesepo-Boctoka JKoHrapckoro Anaray, caeiand BEIBOIBL, YTO MAaCCHBHI yAbTpaMa(UTOB H MapHUTOB
paiiona rop Tekxenu cnoxkensl ae3uHTErprUpoBaHHbIME odromutamu (prucynok 2.111). [Tocnennue Bkiro-
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Pucynok 2 — CxematusupoBaHHbie pa3pesbl paidiona rop Tekenu (1) mo [1], rop bynauGaii u yetes JlypHroii peuxu (II) no [2],
rop Texenu (IIT) mo [3] ceBepo-BocToKa, BocToKa JKoHrapekoro Anaray

1 — cepble TydoreHHble NECYaHUKH M aJIeBPOIMTHI C JIMH3AMHU I'PABEIMTOB M U3BECTHSIKOB, COJEPKAIUX OCTATKU HHKHE-
HEePMCKUX PYTo3, MITAHOK M TPUI0OUTOB (Y ycThs JlypHas peuka, HUKHENEepPMCKHE OTIOKEHHS IPe/ICTaBlIeHbl KOHTHHEHTAllb-
HbIMH QalMaMH, COZlepKaMUMHI OCTaTKH (IIopbl), 2 — cepble KBAPLUTOBHAHbBIE TIECHaHUKH, KOCOCIOUCTbIE alleBPOIUTHL U Cpe/l-
HeoOIoMOuHble GpeKuri, cofepkamuX OOIOMKH MOJCTHIAIOMUX TOpoJl, (MOCKOBCKHH Apyc); 3 — QIMINOH/IHbBIE U MOJIACCOBbIE
OTJIOKEHHUS CPeIHEro-BepXHero kapboHa;, 4 — KpeMHHUCTO-TEPPUTeHHAs TacTayCKas CBHTa BEPXHETO JIeBOHA — TYPHE;, 5 — aprUJLTUThI,
6 — aJIeBPOJIUTHI € TIPUMECHIO TY(POTEHHOTO MaTepHaa; 7 — aHAe3uToBble MOPHUPUTHI, IPOCIOEHHbIE TyQOoNecHaHMKaMy ¢ MIIIaH-
KaM# (BepOsATHO, MO3/IHETO JeBOHA — KapOoHa), 8 — JIMH3bI M3BECTHIKOB C KOpaJlJlaMH KUBETCKOTO dpyca; 9 — MUHlalleKaMeHHbIe
aHJie3uTOBbie TopPupuThr, 10 — rraba3oBbie MOpPUpPHTHL, 11 — smmer, 12 — quabassl; 13 — adupoBbie, peske MUHATEKAMEHHBIE
6azanpThl, 14 — Madur-yiaprpamMaduTOBBIE HHTPY3UM; 15 — CEpIEHTHHUTOBBIA MenaHK (arnorapudypruToBble W anojiyHUTOBbIE
CEPIEHTHHUTHI, TIMPOKCEHUTHI, rabOPOUIBI, TIBIOHI SAIMM, MHHAATIEKaMEeHHBIX H adHpOBLIX Ga3albTOB C JMH3AMH H3BECTHAKOB
JKUBETCKOTO SIpyca, BYIKAHOMHUKTOBBIX M KOHIJIOMEPaTOB W TPABENUTOB, peke INbIObI aM(pUOONHTOB C JIHH3AMH CepbIX
KBapIMTOR), 16 — cTpaTurpaduveckie HecormacHs.

Figure 2 — Schematic geological sections: |. Tekeli mountains (modified from [1]), Il.Bulanbay mountains and the mouth
of the Durnaya River (modified from [2]), lll. North-east Tekeli mountains to east of Jonggar-Ala-Tau (modified from [3])

1 — gray tuffaceous sandstones and siltstones with lenses grits and limestone, containing the remains of the Lower Permian
tetracorals, bryozoans and trilobites (at the mouth of the Durnaya River, Lower Permian deposits are represented by continental
facies, containing the remains of flora; 2 — gray quartz sandstones, cross-bedded siltstones and breccias containing fragments of
bedrock (the Moscow Stage); 3 — Middle-Upper Carboniferous flysch and molasse facies; 4 — chert-terrigenous Tastau Formation of
the Upper Devonian-Tournasian; 5 — mudstone, 6 — siltstone with an admixture of tuff genetic material; 7 — andesite porphyries,
sandstones interlayered with bryozoans (probably Late Devonian - Carboniferous); 8 — lenses of limestone with corals Givetian
Stage; 9 — amygdaloidal andesitic porphyries; 10 — diabase porphyry; 11 — jasper; 12 — diabase; 13 — aphyric rarely amygdaloidal
basalts; 14 — mafic-ultramafic intrusions; 15 — serpentinite melange (serpentinites after harzburgite and dunite, pyroxenite, gabbro,
lumps of jasper, aphyric amygdaloidal basalt and lenses of limestone Givetian Stage, and volcanoclastic conglomerates and
gravelite, less often of amphibolite with lumps of gray quartzite lenses), 16 — stratigraphic unconformity.

AT MeTaMOpQUUYECKHE NEPUIOTUTHl U KYMYIATHBHEIC rabOpoHIbl, 0Opa3yrollue CEPIICHTHHHTOBBIN
MENAHXK, W SIIMO-0a3anbTOBYIO TOMIY >KUBETCKOTO fPYCa, CIATAIOIYI0 CEPHI0 CaMOCTOSTCIBHBIX
TCKTOHHYECKUX TOKPOBOB. YUHTHIBAS COCTaB AKLECCOPHBIX XPOMINIHHEIHIAOB MEPUAOTHTOB, OHH
CPaBHIIIU HX ¢ OQHONHTAMH 33IyrOBBIX 0ACCEHHOB, OTMETHB MPH 3TOM, YTO BYJIKAHUTHI MOTYT OBITH
COTIOCTABJICHBI ¢ 00PA30BAHMSIMH YHCUMATHYCCKUX OCTPOBHBIX AYT HWIIH 33AyTOBBIX OACCCHHOB.

Onnako oduonmuToBoli mpupone Madut-yieTpamMaduToB rop TekenH MpPOTHBOPEYHT T€HETHUCCKAS
cBsi3b ¢ HuMH cyabduaaon (Cu)Ni-Co MuHEpamu3aiyui, OTMCUCHHOH €IS PaHEee COCTABUTCIIMU KAPTHI
MOJIC3HBIX UCKOTIACMBIX CEBEPO-BocTOKA YKoHrapckoro Anaray [4].

Kak u3BecTHO, Takol THII OPYACHEHMS XapaKTCPeH AN IUIATHHOHOCHBIX radOpo-TIepHIOTUTOBBIX
KOMILUICKCOB, TeomnHaMu4eckas nosunus, kotopbix B mpexaenax Cesepo-Tsaup-Lllanbckoli ckmamuaroi
001acTH B HACTOAIIEE BPEeMsI SBJISICTCS MPEIMETOB MMOCTOSHHBIX AUCKyccHi [6-10].







