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Abstract: Located in the Boluoke’ nu metallogenic belt of the West Tianshan Mountains in Xinjiang, the newly
discovered Halegati-Muzuke Fe-Cu-Pb-Zn deposit is a medium-sized skarn deposit, and may potentially become a
large one. The orebodies occur at the contact zone between Dawabulake pluton and marble, marbleized limestone
of the Upper Ordovician Hudukedaban Formation. Orebodies are controlled in trinity by the pluton, strata and
structure of the contact zone. Dawabulake pluton consists mainly of monzogranite and granodiorite, and is rich

in Si, Al, K, Na, LILE, and poor in Mg, HFSE. The pluton is I-type granite and has the magma characteris-
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tics of subduction zone. The carbonates of Hudukedaban Formation(Osh )are rich in Cu and Zn, which is favor-

able for mineralization through hydrothermal metasomatism, and hence this horizon is likely to become a favor-

able formation for regional prospecting. As a geochemical barrier and a pathway of hydrothermal fluids, the

structure of contact zone controls the skarn orebodies.

Key words: geological features; ore-forming conditions; Halegati-Muzuke; West Tianshan Mountains; Xinjiang
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Fig. 1 Tectonic sketch map of the Central Asia Orogenic Belt (a, after Long et al.» 2011), the main tectonic units
in North Xinjiang (b, modified after Wang Yuwang ez al.» 2013) and sketch tectonic map of the West Tianshan Mountains
(¢, modified after Feng Jing et al.,» 2011)
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F1—Bayin’ gou-Gu’ ertu deep fault; F2—Ala’er deep fault;: F3—North Boluoke’ nu range deep fault; F4—North Yili basin deep fault
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Fig. 2 Geological map of the Halegati-Muzuke deposit; western Tianshan Mountins, Xinjiang (modified after Central
South Institute of Geological Survey, China Metallurgical Geology Bureau, 2011®)
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I—Quaternary; 2—Upper Silurian Boluohuoluoshan Formation: 3—Upper Ordovician Hudukedaban Formaiton; 4—monzonite granites

S—granodiorite; 6—skarn; 7—iron-copper orebody; 8—lead-zinc orebody

O 1 ENAG ISR T R M S A . 2011, HTER e BT B B RPN IX IV S BRI A 13-41 LRVE AR



% 6 3]

BT TS G IR L AR A AH S R BT IR TR S A 3 A

1103

W DX H R 0 2 A R S 0 o R B A
(O3h)~ ERE A G0 B8 i 10 24 (S0 AR DY & (]
200 MR GOIEYRALCO3n ) F R AT TH X AL, 1k
VASREDN NN Bk (S U =S TR
(S30) KRR AT T4 DX 38 7EAT X P34 2 4L
o K B 2R TR . SRV R
A AR e B IVA A i, 2 0k R 5 S AR R
T

X H B TR A2 N b K BU AT hr vl 2 1k, %A
TEVG 7R 380 B R 2o — K ALK A TEARH el B
W)k 48 B N CI 20, T IX G R R I — 3 2 R 42
NG, A BN i AR I G R R AT IX
Jb S S AN bR A5 N Ak o S8 B AL (O3 ) FH
DR IACS;0), WA BRI (O5h ) 3 540 B3
PRI B A A R o A S T R A o 2k
T A8 RSO0 [ 2 BT e R, BIVRY 4 2 2 A i 4
B A AT T 16 B A A B R Sk I 2 vy b
(Kl 2.3 da), F AR 500 TR D 5 R fk il JULAS 1™
T AN A R s, 0 1 2 e L A (S0 T A7 A 34
VRV R A, B IS . A XL LA B 15 -k
LRz R 2 N N TN VAR RS 5 RN/ SR T P e &
Wk, 3 AN R ER &m0 ik 18.49 T, fy s R iR/
G 97% o IS A KU, 4L 2492 300
my HVRZ 480 m, AW U S TE, Ja ek &y 22
(B 3D AR KJEEUT 40 m, PIYJEEL) S m, Hil 4
JE TR 12.17 T, RS E R 63.82% .

Warh FEE B YA R R B
W78 IVRER™, LA SRR S 1 B A O
(K 4b~h, W Sa~D. AEEBT YA AR B
PG AT BT A I N A SR A A SR T iR A
(Bl 4i~1, B 5g—~ D B A kgt 3 A YOk R G9IR
0 1k AR AN SO AL 18 55 (] db~h), B A i
LN TR INZY ANIS IS SRE IS TR NEAE A N AW
o AL S R R R S5 8 (18] Sa~ D)o

DA A B i AR 43 AN R B S, ARATS H — 2 1)
FUALE < 7 A 2 )b DA SR KA 52 0 B DN B A
TR RN — B SR AR 1 e
W — WA A2 fh 38 ICa R —HY R — K
KEAFAE B EEA A CE 6a-6b)—>2- e A1 - R 54k
FRCE 60)—287 16 55 8 4k A R (B 6D —HHK
AR B o)~ A1 -4k ai iy R (El5)H—

ZK2504
m
2600

2550,

2500

2450

HILRES

>
« Mo+ N 0 10 20 30m

2o0L
Kl 3 BTG R s B AR AR S TR 25 BRI 1]
i o [ 6 <6 T8 ) o g T 7 e, 2011918 0
Fig. 3 Geological section along No. 25 exploration line of
the Halegati-Muzuke deposits; West Tianshan Mountains,
Xinjiang(modified after Central South Institute of Geological
Survey, China Metallurgical Geology Bureau, 2011®)
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Fig. 4 Photographs of orebody occurrence and typical ore associations from the Halegati-Muzuke Fe-Cu-Pb-Zn depos1t
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a—orebody in the contacting zone between monzonitic granite and marble, showing a clear boundary; b—massive magnetite ore, epidote is replaced
by magnetite; ¢c—disseminated magnetite-hematite ore; magnetite is replaced by hematite; d—massive chalcopyrite ore; e—pyrite ore, pyrite occurs
as euhedral grains; {—disseminated pyrrhotine ore; g—disseminated gelenite-sphalerite ore; h—disseminated molybdenite ore, molybdenite occurs
in the fracture zones; i—euhedral zoned garnet replaced by quartz in skarn; j—garnet replaced by epidote; both of them are cut by fine calcite veins;
k—tremolite skarn with radial structure; =—epidote replaced by chlorite; both of them are replaced by calcite; Mgt—magnetite; Hem—hematites
Ccp—chalcopyrite; Py—pyrite; Po—pyrrhotine; Gn—gelenite; Sp—sphalerite; Mot—molybdenite; Grt—garnet; Ep—epidote; Tre—tremolite;
Chl—chlorite; Cal—calcite
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Fig. 5 Microscopic photographs of ores from the Halegati-Muzuke Fe-Cu-Pb-Zn deposit
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a—hematite filling magnetite granule, with cardinal internal reflection color ( +); b ets replaced by yrites ( — netite cut and
replaced by veinlet disseminated pyrites ( = ); d—chalcopyrite replaced by pyrrhotines ( = ); e—galena replace ); f—foliaceous
molybdenite ( — ); g—euhedral garnet grain with zoned texture ( + ); h—malacolite with columnar cleavage, exhibiting yellow interference color of
second grade ( +); i—zoisit ent with epidote, exhibiting gray interference color of first grade ( + ); j—radial tremolite ( —); k—garnet re-
placed by chlorite ( = ); I——garnet cut by fine quartz or calcite veins ( —); Mgt—magnetite; Hem—hematite; Ccp—chalcopyrite; Py—pyrite;
Po—pyrrhotine; Gn—gelenite; Sp—sphalerite; Mot—molybdenite; Grt—garnet; Di—diopside; Ep—epidote; Zo—zoisite; Tre—tremolite;

Chl—chlorite; Qtz—quartz; Cal—calcite
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Fig. 6 Photographs of intrusions, host rocks and alterations from the Halegati-Muzuke Fe-Cu-Pb-Zn deposit
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a—Tresh pale red monzonitic granite; b—f{resh gray granidiorites c—chloritized and carbonatized granidiorite; d—epidotized and weak potash
feldspathize monzonitic granite; e—potash feldspathized monzonitic granite; f—chloritized brecciated marble;s g—epidotized marble; h—garnetized
marble; i—massive marble; j,» k, I—microphotograph of monzonitic granite ( + ); Chl—chlorite; Cal—calcite; Ep—epidote: Kfs—potassium

feldspar; Grt—garnet; Pl—plagioclase; Qtz—quartz; Br—biotites; Hb—hornblende
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Table 1 Major element compositions( wy/% ) and related parameters of granite in the Halegati-Muzuke Fe-Cu-Pb-Zn deposit
5 HL-ZK 502-2 HL-ZK 502-11 HL-ZK 502-29 HL-ZK 1502-6 HL-ZK 1502-8  HL-ZK 1502-10 HL-ZK 1502-49

SiO, 61.45 69.80 73.30 66.97 75.27 55.37 70.97
TiO, 0.71 0.32 0.07 0.06 0.06 0.06 0.30
ALO; 15.39 13.51 11.78 10.78 11.54 10.47 14.14
Fe,04 6.58 2.73 0.58 2.10 0.41 8.33 2.80
MnO 0.13 0.05 0.02 0.11 0.05 0.40 0.05
MgO 2.37 1.36 0.09 3.25 1.30 6.31 0.92
CaO 5.49 2.42 1.32 2.06 1.38 7.72 2.99
Na,O 3.48 3.76 3.18 2.19 3.62 0.93 3.53
K,O 1.80 3.95 6.06 4.55 4.26 3.22 3.47
P,Os 0.22 0.08 0.02 0.02 0.02 0.02 0.10
LOI 1.16 2.21 1.08 2.82 1.64 3.20 1.61

Total 98.77 100.20 97.51 94.91 99.53 96.04 100. 88
Na,O + K,0 5.41 7.87 9.58 7.32 8.05 4.47 7.05
K,0/Na,O 0.52 1.05 1.91 2.08 1.18 3.45 0.98
A/CNK 0.87 0.91 0.83 0.88 0.88 0.55 0.94
A/NK 2.00 1.29 1.00 1.26 1.09 2.08 1.48
c 1.51 2.22 2.82 1.90 1.92 1.39 1.75

M FTEFES IS AE B 5K 2 CAE ) Ml B2 S T 7 B IR I K T NS 50 s R S A F X 9Ok 6 i A XRF-1800 W i .

© Bt TR A DO R BT BR . 1991, 1:20 J3 Bz /R s DX gt 5™ 7 ) 2 4 o
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