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Fig .1

Geological and tectonic map of the western part of West Kunlun Mountains , Xinjiang

1 —Kashi- Yecheng Cenozoic depression within the continental craton; 2 —Tiekelike uplift zone along the continental margin ;

3 —Qiaerlong- Kuerlang Carboniferous rifted depression ; 4 —Tamu- Kalangu depression ; 5 — Middle Kunlun uplift, mag matic

arc and island arc zone ; 6 — Wagia island zone ; 7 —Qiangtan block ; 8 —Fault ; 9 —Kangxiwa fault
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Fig.2 Regional geological map showing the distribution of massive sulfide deposits on the northern slope of Kungai
Mountain, West Kunlun
1 —Late Proterozoic nappe , consisting mainly of amphibole schist, actinolite schist, chlorite schist and marble ; 2 —Upper Devonian clastic rocks ;
3 —Clastic rocks of Lower Carboniferous Kushanhe Group ; 4 —Carboniferous bi- model volcanic series , clastic rocks and carbonate formation; 5 —
Jurassic terrigenous coal-bearing clastic formation ; 6 —Cenozoic ; 7 —Snow cap on Kungai Mountain; 8 —Hercynian granite ; 9 —Stratabound sand-
stone type Cu deposit; 10 —Saluoyi type massive sulfide deposit; 11 —Aketashi type massive sulfide deposit; 12 —Gold mineralization ; 13 —Bound

ary of nappe ; 14 —Reversed fault; 15 —Road
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Fig .3

Cu- Pb-Zn triangular diagram showing composition of the ores( Classification after Large , 1992)

a — Aketashi type Cu deposit ; b —Saluoyi type Cu deposit, Cu —Cu type deposit, Zn-Cu —Zn- Cu type deposit, Zn- Pb Cu —Zn- Pb- Cu type deposit
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Fig.4  Geological map of the Saluoyi ore district( Modified from the map compiled by No.2 Regional Geological

Survey of Xinjiang, 1998) °

1 —Quaternary ; 2 ~ 10 —Carboniferous : 2 —Carbonatite ; 3 — Volcanic breccia and tuffaceous breccia ; 4 —Tuff ; 5 —Pillow basalt ;

6 —Siliceous rocks ; 7 —Granite porphyry ; 8 —Quartz porphyry ; 9 —Orebody and its serial number; 10 —Gossan and its serial

number; 11 —Geological boundary ; 12 —Unconformity ; 13 —Inferred geological boundary ; 14 — Attitude ; 15 —Fault
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Table 1 Chemical composition of major metallic minerals
wg/ %
FE it 2 5 [ yi] ) Co/ Ni
S Fe Co Ni Cu Zn As Sb Ag Au o R
97SL034-1 E3N WHHT 5301 45.04 0.65 0 0.00 0.55 0 0 0.02 0 99 .37 >1
97SL034-2 E3N B 3363  1.63 0.0l 0 0.12 62.7 0.02 0 0 0 98 .11 >1
97SL020-1 F JGiRN W 53.09 464 051 0.05 0 0.0 0 0 0.0 0.02 100.1 10.2
97SL020-2 F RN WEER™  33.27  0.51 0 0 0.94 66.01 0 0 0 0 99 .83 -
97SL026-1 KR GR WEERET 5246 46.46 0.22 0.02 0.01 0.05 0 0 0 0 99 .21 11
97SL026-2 ARG NEERT 33 .46 3.46 0.07 0  0.69 61.59 0 0.0l 0 0.01 99.3 >1
97SL001-1-1 KRG WD 5311 4616 0.79 0.01 0.01 0 0 0 0.0l 0 100 .1 79
97SL001-1-2 AR gk NEET 33 .33 0.4 0 0 0.35 65.29 0 0 0 99 .37 >1
97SL001-1-3 MPKR IR W 3427 30.89  0.01 0 343 0 0.02 0 0  0.03 99.52 >1
97SL001-1-4 MPKR IR W 3422 3028 0.23 0 34.45 0 0 0.01 0.05 99 .23 >1
97SL005-1 MK IR W 34.49 3019 0.21 0.04 343 0 0 0 0.01 0 99 .23 5.25
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Table 2 Chemical composition of ores from the Saluoyi deposit
wy! % wy/10°°
A= B 5 PR VA W EE S
Cu Pb  Zn S Au Ni Co
1 97036 JIIESRIAEEN SN 292 0.02 0.07 36.38 <0.01 134 154
2 97SL033 JIIRERIAEN N ] 4.62 0.02 0.64 34.92 <0.01 96 155
3 9781034 1RSI N 0.03 0.0 0.23 30.33 <0.01 144 0.00
4 97041 1SRN Yok i A 0.01 0.01 0.23 36.94 <0.01 99 0.00
5 97042 JIIRSRIAEEN SN 032 0.0 0.05 3236 <0.01 194 61
6 97038 JIIRSRONEEN PR Fit N 0.10 0.01 0.01 23.21 <0.01 115 0.00
7 97033 [11EERTIEEN T 0.10 0.01 0.0 6.65 <0.01 38 0.00
8 97037 s ik Y E LS 0.03 0.01 0.02 14.27 <0.01 66 0 .00
9 97039 JIIRSRIAEEN T R 0.05 0.01 0.02 6.24 <0.0l 33 7
10 96045 KAk Eip 3 N 0.00 0.06 0.13 24.42 0.03 153 1
11 96046 REHIE K EiE NS 0.15 0.01 0.01 35.29 <0.01 60 708
12 96047 IR MR EiE3 NP E) 0.17 0.0 0.02 15.92 <0.01 46 0 .00
13 97044 50 0 ZYUEIM 111 m MBREGRE L 072 0.00 092 9.96 <0.01 106 0.00
14 97045 50 0 ZeHTEIEM 3 m SRR GOIRT 6 0.09 0.01 0.32 18.86 <0.01 116 0.00
15 97007 58 44 0 LYTEER H 6 m Pk GRT 6 0.08 0.00 0.58 12.06 <0.01 57 0 .00
16 97006 1584 0 LHTEEAA 1 7 m MPKZ YR 019 0.00 0.77 14.23 <0.01 56 0 .00
17 97005 IS0 0 ZYUEIM 11 8 m KRG 3.88 0.01 0.45 13.68 <0.01 87 0.00
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Fig .5

Geological map of the Aketashi ore district ( Modified from the map compiled by No.2 Regional Geological

Survey of Xinjiang, 1997) °

1 —Late Proterozoic marble nappe; 2 ~11 —Carboniferous : 2 —Sericite-chlorite schist ; 3 —Chlorite schist ; 4 —Sericite schist ; 5 — Meta-

sandstone ; 6 —Andesite ; 7 —Quartz keratophyre ; 8 —Tuff ; 9 —Tuffite ; 10 —Sandstone ; 11 —Carbonate ; 12 —Quaternary ;

13 —Fault ; 14 —Inferred geological boundary of nappe; 15 —Gossan, ore body and its number

JE AR AL A A B AT B I8 R S5 R AE |, |
A POIR Zeatr R A4 1 358 A 48 ik 2 G R
WA . HORE b — i 5 LS e b S PR B 8 R
RKR GRA b 5 [ e S AR L el oG &R | IEf
AL B S R AT

BRI 2 TR PR AE IS 22 5 . 1 S A
BEULHOIR S 8 BT A KO R A i
Z WAL AR AR GE A 10 ~15° T
Wiz 3.55 % B o w4 32.97 % 1T L VIS i {4
L EBHORER AP0 A AR A kR G R A AL
P38 A 191 % P38 5 5 13 .47 % ~ 38 .41 %;
LIV VS0 R 2 2 A0 KR G R AL Rk, R AR
B L B PR B ALY AL BT AL 0.3 % ~
2.49 % B TI9E E 8 .49 % ~22 .22 %° .

4.3 WAEBREHE
W AR A o LSRR ok 3 ]

PLAF BHUAR S5 IR AN A0 Ik B GRS A 2R A . B
R AR & — KT 60 % PR FEh
TOERAT /D SR B i DB RN B A 4
B KA Y FEEE A RSB s BT
A . BT AR AR T o A AN ) PO R
A7 SORT BAE— 38 23 ICGHCIR SR 1™ 41 etk
TR A . AR AR > S AR B
IRA A eb 16 JRI S R BB ek JOTAH 0 4R T B 1)
AT . BGOIRE A E B ke, b
B R A N BT S AL KA ) A AR
KA S gl A R T A kA
A% . S AR ER T 5 % ~ 30 %,
HINTTIL 50 % JE MBI FOIR A5 3= Gtk i il .
4.4 FAEBS

WA ) F 2 BT > BT A T T
BED RS A LA B R BEART T AT R

O BT IR T IXUHBN L 1997 . 74 EAS BT T B A HOR AL DI R I ST PP A I 5
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Table 3 Chemical composition of major metallic minerals in ores

wg/ %
5 5 PSR 3I] ] Co/ Ni
Fe Cu Pb  Zn  Co Ni As  Sb

1 96082  HUR S HISEGRE A ECR 53.29  46.02 0 0 0 0 0 0 0

2 96027  ZrRIEEREA TR 52.78  46.27 0.04 0 0 038 0.0 0 0 38
3 95XB3 MBI YIRS WA A R 5314 4632 0.06 0 0 0.04 0.01 0.04 - 4
4 95XB78 RN I P 529  46.31 0.03 0.01 0 0 0 0.01 - >1
5 95XB76  HUIRE B E A il 3473 2984 3391 0 0.25 0.05 0.02 0.08 - 2.5
6 95XB78  IRHUIRIHERN A A i 343  30.57 34.18 0 0.1 0.04 0.03 0 - 1.3
7 95XB132  HURSGHIEN A HAb 19.43 3352 2.65 0 0.34 0.04 0 43.73 - >1
8 95XB3 BB PRSWEAT WA SEMBEHE 2825 2.52 4231 0 5.67 2.09

9 95XBI31  HURGHIEEN A TR 28 .75 3 4313 0  6.17 1.82

10 95XB77  HURRGHIEEN A N EER 343 085 0.5 0 64.04

11 95XB78  RYLRIEEN N R 3215 0.52  0.28 0.27 64.64

TE 1~ 2 AARIE I A5 A v B b SRk 2 e 7= SESOE T BT T IR 58,2000 53 ~ 11

FIMEERA KA P E A9 BB o gk
et b sagaif ST A 0 BRI i SR
B A RO IR 3 TR .

BRI B TERLIR FRCIREE A4k R
AR, —MAE 015 ~6 mm . B S A b (0 3%
VFZ /NGB B2 i N TR A5 00 . SRR /N A o o
LR L) 5 Y ORI S AR R
¥ HAT R B 3G A R A S5 0 . B A AR i LA
)Pk &5 i I PR LB T K s D 44 R JE Tk
PRI Y . S84 52 5 178 5 B 45 4 DKL
JERIAEK 35 2 ~6 mm. SRELVH S WA - AR AE
(17532 W 3 SO R R I R B VR 2 4
iSRG AT B AR (H ) S e
JCE AT AN SR SR L W Cu o Zn Co . As
& FEEONRIRAS (R 3) . WY co/ Ni LK
T 1 B HGRDTR ECRRRE AR X 1978)

AT B AT AR HORAT A RS 43 4 ki Gtk
W B AR PRI R & 32 2 2 A g Rk
B TERDIREE AR B8 AE 0 ~ 10 %2 [H] , LAFR - A8
A7 I SR ORE 2 [R) B T S R A B Bk
Wiy RO B TR B S A
Zn .As .Co Ni FFilEICE [HIEAASE Py(K 3) .

NEER RS BE MV SR A e —
FRAR T 3 %, Z- A FEHOIR A 44 R R0 40 40 kR etk
Wb, 32 BEAE SRR ORL W] B S Bk R B e
. BRI Zn/ Fe LUAEAE 75 .34 ~ 154 .98 Ju [
W R BILIR AT RE A PR A 2 TR . &

AT 1999 .

BERAGT R R WAL A R I B B R
L JE TR R E (K 3) R AU R
A i bR 2R S R I R R R B
RERACII™ PRI 5 R AE

AT FEZERS TCEN S Cu, B Zn (Au .
Ag FH A (K 4) . cu FESAAER B3 A
WARFR SPEIAL 1 .22%. S EEDSAGAE R JHH
B CPIINAT 39 .45 %, Zn BRI T 0.2% 4
IRIE 1 o fHIERH TALE . Py SR — T
0.1 %. Au.Ag EEL KB AL A7
0.14x10°%~2.07x10"° " F¥0.85%x10°°.
45 FRBRMET

R PR kAR 0 ) 32 A AL 48 = B
b iR ER AR SR e A A . PR T AR 2 B A A 7T B
R PREY 5 4l ki G R A A A 2 A e LR
FHORI A K23 B 2 ) PR AR A

Al AR B AT IR AR AR | AR R A
o R AT BELL N A SRR 50 % ~ 90 %,
PEAEARZEE NS B b JifRA Sre A S5HR
WRARE ) . s AR AT S B [ RO IR AR
FPEEFIR R AT . IR 5 X R R
R WS sl A A
A RO AR R A R AN . TR R LA
A LU B R A 7 H 23 i Ik R AL + 3 S B
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Table 4 Chemical composition of ores from the Aketashi deposit
wy/ % wy/10°°

5 FE it 2 5 KR E et
Cu Pb Zn S Au Ag Ni Co
1 96028-1 1 SHkdE HORe 4 2.51 0.02 0.19 47.13  0.49 76 0
2 96028-2 1 SHkdE HORA 4 0.04 0.01 0.01 39.03 0.23 57 0
3 96028-3 1 SHkdE HORe 4 0.04 0.01 0.01 50.89 1.16 81 0
4 96042 VIS AYLiE YeRA A 0.07 0.01 0.01 42.29  0.076 58 0
5 96027 I S AYLE Zalr Ry A 0.09 0.02 0.01 28 .7 2.07 48 0
6 96023 RN R e WRHOIRE b 0.01 0.01 0.01 9 .45 16 0
7 96024 W TR WRHCIRE 1k 0.01 0.01 0.02 1.56 10 4
8 96026 N R e e WRHOIRE 1k 0.01 0.01 0.01 26.71 0.14 34 0
9 95XBI32 ISR N T 3N 3.52 0.01 0.16 46.66 0.55 25 20
10 95 XBI 31 ISR N T Nl 3 .44 0.06 0.16 46.63 0.56 52 20
11 95 XBI 30 ISR N T 3N 0.09 0.06 0.03 48.58 1.69 52 30
12 95 XBI 29 1 S0 Rl P i RN 0.08 0.07 0.02 12.77 1.47 20 20
13 95 XB75 115 4T HORe 4 3.5 0.05 0.18 40.96 0.99 55 30
14 95XB77 55 1Al HORA 4 2.11 0.15 1.08  43.91 0.47 32 200
15 95XB78 115 1™ AT~ i Zar Ry A 0.24 0.03 0.03 2299 0.16 8 20
16 95 XBI 31 VIS ™ AT~ N 0.07 0 0 4234  0.67 5 - 0

1~ 8 FF& AR E | b R 27 B b )5 5 Bk ) BT 50 BT 52 36 % 58 A, 55 5 T 6% (JARRELL- ASH ICP- AES 9000) /750 #T ;9 ~16 51 H

TIBETAE 1999,

JIH b A

(1) Bbeii o SaiEsHsg BaSPeikemiih
VI DR = A0 BRI S 15 R B S Bty | 0 v [ 58 P o
AV g5 ) A KA 300 4R B ) Ph AE A B 85T
Ah AL 7 T EAL 20 ~ 40 km, BAE K&K
A B BAAEAE DL A0 B s R R 2 AR LA
A B F12E A B T 28 4 5w b 35 o i € i Al v
P B i 5 A Ak DX IR (1) R K W 3R R S T
SRR RARE . XM & LR E
RE 08 BBt 1l ity b S ey ZR - T 2R IR W vy A2 AR
Ja kB T2 A .

PRGN A R R K s BRI R | BoR
R AE I DB AR AL . R A R S8 o A
FEBIBERE QPO | b R G843y A AE R TR) . IX — R AE
LW T B AR A AR I AN T 2T 3T
KL R FAGTAR s IR AN W ) i A6 P TS .

(2) KEdHE RAVGMERE A Kl
RN S B R R A R 2 A R
WX LA LA . SRS AR N ARG
e DAROIRA S b i X s o 3 b B KO e
w( Si0y) ZALTE 40 .26 % ~ 59 .46 % , T EALE 46 % ~
53 %2 [8] A A TR A D B A AR
AR e TR gt 2 uUCE R PR KL AE
ARG = W BN e A R EUE | LUK LB K

5

HE DB E w(Si0) H66.37% ~79.55 %, F
BE 70 % ~ 75 %2 [A) . RUEK LS REH AR
IR TE B R M R A 9 B 5 RN SUBRE o 45 S 1
FRER PR VR R R VR R . B S K R A
ST MY 1) oy 7k P 5 5 P A 2 A B K 7 0 ( Martin
etal., 1972 ;Pinetal., 1997) .
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Kunlun Type Volcanic- hosted Massive Copper Sulfide Deposits in Xinjiang
and Their Ore forming Tectonic Environments
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Abstract

Lots of volcanic-hosted massive sulfide deposits were found along the Aketashi-Saluoyi metallogenic belt in

the Aoyitake- Qiaerlong rifted depression within the West Kunlun Mountains of Xinjiang . These deposits,

which

can be obviously divided into basic and acid volcanic types , are present in the Carboniferous bi- model volcanic se-

ries and occur along two horizons , i

, the Lower Carboniferous mafic volcanic rock and the Upper Carbonifer

ous felsic volcanic rock . The ores are all dominated by Cu with minor Zn, and the deposits are classified as the

Cu type .

type volcanic- hosted massive copper sulfide deposit .

Based on geological environment ,

All the mafic and felsic volcanic-hosted massive sulfide deposits are therefore defined as the Kunlun

bi- model volcanic series ,

sedimentary formation and geoche mical features of volcanic rocks , it is held that the deposits were most probably

formed in the Carboniferous back arc rifted environment .

Key words : geology , Kunlun type,

volcanic type ,

massive sulfide deposits, ore-forming environment



