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Table 2-2  Summary of sub-type of volcano -sedimentary massive sulfide deposits of Xinjiang
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Table 3.1 Volcanic cycles of upper sub-formation of the Kanghuliebao Formation from the Xeyilaipu

profile of the Keketale deposit and chemical compositional variation of volcanic rocks
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Table 3-2 Main orebodies and grades of lead and zinc from the Keketale deposit
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Table 3-6 Gas and liquid phase compositions of fluid inclusion in quartz from the Keketale metallogenic belt
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Table3-7 Compaosilional parameters of gas and liquid phase of fluid inclusion in

quartz from the Keketale metallogenic belt
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Table 3-8 Hydrogen and oxygen isotopes of fluid inclusion in quartz from the Keketale metallogenic belt
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CHEMER RORTEVARLESEBHN, BEX4 208, BRe L5 230k H
HERBK-FFRET ORI, DERE MWL IR KRR, 9 F Bk s 2 b 2 Bk
KR SR G L BRI BE o 8 A A E A, X 53'S B AR WS R Y
+ 3. 2%, FTELE & IKH A + 1.0%, BEARBIET R A +1.7% ~ + 3.4%, EHEA T ZF Eh
A 1.3% ~ +1.6%, BULRGH, ST R S+ 1.3% ~ + 6.3%, FH +4.6%)
Zfbl. RIS aT IR i F 23R H 408 M IR K SRR &L, iR B [ 4 s R

3. SEE R M ERIL SR

MR T AT T AP B HA A B 5 E X, 0TS 8Lk
IRAF A BT ELE 0T DR R A SR S, B RV IR 4 20 AR e R (FE 349), £ E 3-14
FE AT LA R HESE I R AT AN SRS [C 2 2 R, X R A 48 AR T A
BRI KR By, ARALGBOREL T KT B RE A —MaR N Ed
A, TR B B AR Y, GEPH R R SR IR KB 2 B, S ER B B kL A i A 2 Rk
HERMZTRIEH.

Pl 21 3 1 B 7% B BT o 7 o B A B R SR AE I A £ 7E 360 ~ 420Ma, 16 5L U8 4% it
T A, SRR R B, AR R A R, TR G 0 B R R B i
e

4. BEIE

QSRR RO SPCHEN - 6.7% —~ — 11.6%, T F & - & 48X 4k
FTHIAIES o7C RIKBYIEE(0.3% —0.6% ) (8 3-10), ZHEWE A, K415 RS
BN HEER MMM, BEAETEREH 6°C M0+ 4%), A& s°C F %
— 10%0 ~ — 35%0, I — 25%., BIHEE M ( — 5 +2)% (Ohmoto, 1979)

WRATFRIEL SVC & — M HBRER RN B2 P, £00 B L8 A H 38 DI R
1. T A] R[5S B & 07 = MR B TR BN L MR TE, 01 C M — 11, 6% BURE R T gL 3=
TR, 0 87C N —6.7% ~ — 8. 7% MRS M A N AEE. OLUMERY L, B ALHE
L QR BB (C+ O, ~CO)MEH ¥ K HCO; B &4, #1860 ¥ 45 ik
CHy GH, %5 & B S M BRI T A LSS T EEE12C % 5% &, 5 —fh
PR S AW IR P RREREL B B T R E AL B VLA K HCO; MBS,

(=) BT YnEE

1. <5 I 5 B 1 SR AE 38
Bk ik e FEH 5 B Fe.Zn .Ph.5 , K& Cu M/ HE AuAg F, M HEHEKI 2
BRI B ET Aol - TTFREE MBI I (Ohmoto et al., 1974 Large, 1977 ; Solomon,
198 1)1 HAZRIE F AL B3 70 BB & 7 WK (Urabe et al., 1978; Stanton, 1990 ) P # < 7]
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Table 3-9  Lead isotope of main deposits in the southern margin of the Altay Mountains
S | fraEe M5 T e o B
| M7-7 ftﬁﬁr" 18.114 15.607 38.058 385
2 MO 18 FEu 18.001 15480 37.670 314
3 MZK7-6 H 18.135 15.634 38.150 402
4 MZK7-3 WA 18.077 15.538 37.946 329
5 MZK7-8 = 18. 267 15,843 34 K65 547
6 MZK7-2 T 18.015 15.515 37.725 346
7 M6-26 TAIE 18.017 15.509 37.830 337
R M7-6 £ 158.021 15.551 37.861 385
9 M7-11 gy 18.142 15.616 38.213 376
10 M1-14 £ 18. D&Y 15.267 38,122 427
11 MO 17 £R i 14,200 15.667 38.243 343
12 M-20 N8 18.037 15.571 37.977 398
13 MI1-13 £k i 18. 002 15.609 38.228 467
14 ZK 15.7.26 WEL 18.109 15.589 37.96 367
15 ZK7.0-11 L 18.079 15.584 37.953 383
16 ZK7.0-9 Vgl 18.202 15.679 38.223 407
17 £ZK3-7-9 TR 18. 065 15.550 37.854 352
18 ZK7-9-26 Gt 2 18. 605 15.705 38.61 126
19 T87032 TR 17.951 15.454 37.590
20 TE7080 T 18.101 is 48 37.777
21 T8B4535 Fay 17.959 15.496 37.610
22 ‘TRE488 TEw 17.950 15.480 37.615
23 L7071 B IR I 18.313 15.563 38.170
24 T87262 TE 18.516 15.565 38,502
25 T87402 el 18.338 15.567 38.195
26 ML E 360 FIgcisi 18.010 15.555 37.857 390
27 FIELE 380 it 17.994 15.535 37. 800 383
28 B6 (P st %) g 18.077 15.500 37.731
29 Be BT i {_ ) il 18,049 15.541 37.820
30 BS{ A HE) 71 17.960 15.490 37.696

AT AT B EE S, B MR A (1992), ZK 32 Y A4 I8 iR s A HOE BRI LR, 19982 M L8R R,
FHREEATT TR EN KRS R L | 1987, (|7 iﬁ#:&'ﬁfiﬂ*—f}‘rﬁkmﬁ1mﬁ#ﬁ'ﬁfﬁﬁ%?ﬁﬁ}—(ﬁﬁ“ms"ﬂﬁ HV
[-8FE): T RELEFRARITRR. I & 4787 S 01992) P T4 3] 1 ABE%(10u2),
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{ T84 Sungster, 1985)
Fig. 3 14 Disgram of lead wotope from the Keketale-styvle deposits in the
southern margin of the Ahay Mountains
{ base map after Songster, 1985)
310 TIUEEFT ERDBXBEE G FELH A
Table 3-10 Carbon isotope of the Kekelale deposit and its adjacenl area

T
=2 EHOTM 4 FUC %
ZK15-7-278 ARG TR -11.5
K220 Wk o fL mEfh KBS (ZKL15-3-413m) | Fritey 6.7
K219 BN R ET N B (YK15.3-292 m) HER -7.4
K242 BT LA AL BRI 8T m) | B 8.7
KW-1 F OB A B (1 ) 5. 20 . 4
TK2-6 WRAR 6 AHE T D A 1 HEED 0.3
TK2-2 * HEAERITPYY Dk BT 0.6
Ri3-15 SHER T FRL .3
B2 & S AU R R AL J H#4 1.7

i, HAZEEWNRT TRV SR TEMNRERES AMERERETT T iIZ6 % Lt
F, KB _FEMNEREEMEES -8, ZWNTaviER A ETERTFTITRNERSES

( Sangster, [985) .

TLENEZEAFMZ B EREHPVICRMRETHEREAE FTHARBD )P, EFEE
JLPE A B AR Ph . Zn REH ( EFE#F, 1998), Bl fu & X, H A Pb i {7 K 2 40km,
B 2~6km, H A IX 160km?, EE—M B (5~13) %1075, BT RE LXK FHE 16.9
X107 % Zn BT IREH LY 30km, B 2~ 4km, HFLE 100km?, HEEH—H 2 (40~60) x 1076,
BFE /R W KIETIE 72.5x10 ¢, EARART S HBEFEME Ph.Zn IF B8 'E M
. X —RHLE R RUR N, R X OO BN R R B R TR B, B 5 0 R g M AR
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R IR AR S A M [ R A A B e T ) T R A AR R T (LE ).
BT BT — AT PR B R R ST 1, B0 IR O S T R R B i 8 L
FL M 5 TS Ph Zn B Co B & ELET S5, BT RS ME IR C A (E 3-11),

311 UOERESTXEXRECRTTRER(vy/ 10" ) RESHT FEFFELIXR

‘Table 3-11 Contents { wg/ 10~ %) of ore-forming elements in different rocks and their relationship

with the evolution of ore-forming fluid from the Keketale ore district

2 fiz HSE | HR%| /n Cu |SEESFR] RERLEE | wEEkFR
S | BERAE | 2 | — | 1381 113 | =i i e 3 BA R
_ RSk LS R Y.6 29.5 1 14.1 5 B
W}l“;qf s | || w| e | wm | wsmeeT | ks
it 2 25.5 44.5 | 15.8 i
Wibws | s | 15.3| 23.2| 96 | =m TR
F Fiad | g E A 2 7.0 19.5 20 = H EﬁJI P P HE it
b i e ] 9 14,2"“- 77 | 29.9 [ 1| f R R
W F e 7 334 589 1 is BEE ‘ 1 -
cmi;i#}mﬁm”%wm i I M ik :Etfif;f_g{; | ﬁ;{j:ff:zf
BRH S 1 666 732 36 (=g !
g bl | ekl s 10 49.0 176 | 26.3 R i i 59 1 3 i 2 95 1E B

. A 107 S i EHE G 305 THH 96-915 02-03 11 85-502-01-02 1RIF 6 fr &

MR FUES, S5 EXWEMRL, PhoZn 77 F R AFEE Y LS, &5
THEF R (B R A MAAH ), Pb.zn th ¥ 51R;Pb.Zn KT KT E 1 A
H B E 4R, EOAE 7 F K-t ¥ Ph Zn B9 s HUTIL T 2,

A, PR IRRI A U WoR T X AR R B R R, BT - EEE R A R AR
WA EE S Fe Mo, EEMAM STk, MiZETEHH D, FESFES G VILER
REMEAY, ST ETRRAN ERE S T AR EREZHMIET X, — £ T
R RWU-TARAREPHLEESEHIEERD.

B, 8 A K NMEH 2R LA FRI R B R, £WMTE. O AREHAES
e ke, FRARE ZE SeEMMEs, e ahmEHsEbss, bm
Mrp R, KB KINGAEEEET LENETESR ., Bk, 9 7R85
ERAEHMERIEEE. XMV RFANESE2ES5 4 LETRAEFMHE,
B, e MR BERMEE R BN EERES SR RE, Q8 R RED K L kR E
P e T RES, AEOBRERN, TR KA OEMNERESD TR RRaE b,
PIEE REMNHERT SRR GERA S AR, iR AT 9 0 8 I 5 25 5 A % 4
R QIE— MR KN E R, FEE S M T 7 LR HE 75— 3 4 25 1 #h
J2 e b AR, T R KO [T R (P A A 1 ok L W A T (T A (R B, T B A
rEE R ANET X,

B2 RS BB R KR KA R e E A, L FiEk ey
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SGRAHFENRE, SRR RRUT R K TEEERX, _HFEILE SR EER
I EEN.

(0U) BT oJEEHRY AR 83

VLB it e RS M AT D EAR N HR . QR 5 86545 0 K 5 B o 8 1S JO g st iie
R LB s O R & L 142 45 T 1 A i K R TR A R SROAR IR O s, B R T H

B LA R IR K BUBR SR N [, R T THRIE,

B LA B VLB R OK HCO; IRETENE

SR BT HT - B S RZHEENEE s Rfis, AR EES
R A AT G %

W AT A AK  , B BRI IEMA,

T MIER CRNE R G BRI E R T — R R B B K BT £ ([
3-15). B B A.FEBIEHANEBEVEEH®EAZ T L TEEMERES R ikEE
H, 8o 3 QIR AR S TR A i i, A R A8 B B SHEE SR 5
KHGRATRER. GLMETIEEK SO;” A, PEERGE MR RAT. f
M X —REEEWRER NEREMEMERIREE ., KoM ik 88 AH 58
LR RIS B, JGESEHS s R B T IR A AR R R R, SE IR S
ERBR S EMNEREEI S, ur R E S I e, W s & F R H
R YLENT & 6 R IR BN K- BB S . R, B A AR E
AHEREER, “FrACEREENREN., BT EA, TR HoE R ERK
afEH, 2R TRA S DEITD R, BidEI(HOR Ry Eie 4 MR 2 M A E FH, &
B 5 a2 B H T REMA R, B, K2k A # A R8T Rl A4 BT 8K,
BREF BN RO EFBEAGKREERNEERE, ME AR HHiRREE,

B S HS L4
Y wxsin
& Cu. Pb. Zn. Ag. Ba. (Mo, Bi. Sn}

+ + 4+ + + 4 + 4

[® 3-15 dfafE@NET AR A FER
Fig.3-15 Sketch map showing the metallogenic model of the Kcketale-sivle Pb-Zn deposits
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E-F AREETMEEGETR

S BN E RSN R DB AT EARR R (RO AR, (UE TR AEMd T

i "7 PR (SEDEX B, TEA KPR A& AT st =0) , SHr i (8F) BB ( S AR =0 § K fi g

AR B2EETIRMVT B, FER X FR 0 F =050, 1942 95, B J5 B B 2% 52 5 B Al 9 8 &

FFX—HWXHRESMFT SRR EALTHET RS K, 20 4 50 FRHIREH, IR

HE 702 BN MIS AR A S R EERY TE ZBT -KRMEENT KT

PFI T, BT AR OS5 R I0E R RIS U5 H SR LV B A

&S SR, TR R 5 E i A 100 e, sl b E SR EEA T ER., Haj
A SRR RYFE IR () L3RR M B R FU AT

— . B ALY R

£ TR Tl 50 BT BT R a1 B T £ B 0T SR T iR M AR R, BERT I A T £Y 140km, /B
FE R IR £ 55, PR ER. 77°20°457E, 40°30° 35" N, #1952 H %, 1952 ~
1956 FAF 1 5wk SR 8518 58 TR IT T 1R 400, CIF e St A PRI 8L, 4 11
SH WA LEHT FER. BE, cHhPEA T SIS R

(—) TXMAHER

BN R RS PR U AR NS Z TR S ARG, KRAFIEG
AL LR L (D) A — 0B f- RS B, BE KT 900m, =& b B 45
BSYERR; LIEBRIE SR RE LM (D) A - ESEHENAREE- B Sl B
R 230m, E M ESHETV KW AFBEERESE T ERND3),
1965 *EATE HL 8 R (XM BAZE 1:20 7 KA LA, 028 B E N5 e @50 & £ 6%,
RRH M ZE R A EIRESRIAEE RH(E 3-16), RRFTFIEE I Z9 KiX—# 0N Ee, #
B EM T XA R AT T EH S, AN EE T AR EET EN T L RERGRES
T EEHE TS AENN, AR EYRM NSRS E, B0 TmaEy &
£, T BRI & F0 T B8 B A W4 B S0 A ) TOUAR AN RS 4 B 25
1. hEBERF
BIEF AR KM EF MM T,
TaRE EHRIERITHC k)
e b s RIE

FTE #4704 TR 38 ACHE B ER(I14)

3. BN R KB ZE (D, 3)
HOKBMEGIKE KA, R K, RIE S0~ 100m

2. Eb R S B (Dyed)

HOKESEEN S KAEBRERTAEFER. BEA 100m, £2WEH, WET. L. IEF
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] 3-16  F A7 3o v i IX Ml BB
(e Fra K MIEN, 1:20 71 & 8B 7718, 1965, L)
Fig.3-16  Skeich map showing geology of the Huoshibulake area
{ modified [rom the Geologwal Party of Xinjang Regional Survey, 1965)
I—RM R 22— TR O Ta e RG 3B .5 . 08 K 4— g rm. #8581
A T S — AR R e —OHETA K T MRS R RS AR TS R — e T s R 4
REAS S 0 — W IR MER S 1 10— 84T IR

&, ARy 2
1 BEHITAT EE -E(D D)
SRR UL, 1R 24 30m, £ S
TR (R W)

2. T X

TR A—EFA B E, LA EW W E 3-17), mEES, JLE AN EHHE, #ilm N
B¢ 3307, i 5 30°~50°, MM EHEFNME S EREAN SR KAET A me K8 -
B(Dsed), HEKEA Uk b BRI EA T KE R (D5 B =RE (D3,
HE R, SERAUKXESTHRE,

EH AT X LR NEE M 515 B LM 2L rh B REE S, RN
15 W3 ATE BRdL b g i o S8 BoRRE L 2 8R40 F4. iZBrR Rk bo Nffi$, b
(B B e, A S0°—80°, MEWENFIE, FEEEW . (EERER LR H,
HEM B H BaR A, Y stdr AR E E—EH A P LR ESE R ST ST T
Brefm . PO, PTLLA A SR MW RN & A PR iR R I AY 8T N IR B TR

WA DL FEA R P- B SR E, XV K22 NEE 015 EW MBI #HME S
. X EUE, NEE M5 IREK EW M REFIEEMERMMERHBFIRETHZHNE
i, &R L. R A a1k

IL.FRBAE

TR EENSEHRASTAEORBIBATRE RS D E. hEERXE,. F8
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Fig.3-17 Sketch map showing geology of the Huoshibulake deposit, Atushi city

{ modificd from the Geolngieal Party 702 of the Xinjiang Non-ferrous Mcetal Cornpany, 1937,
and the Cealogical Party of Xinjiang Regional Survey, 1965)
(IRRTE A R/ W 702 AL 1957.1:20 77 & L #RT 7=, 1965, 4R )
1— LGl R HEN IRy BRI 2. R OSRRE KE R YRBE ;2 HiBERwEE
BAHET AT RS SR RAERETAS KO ERIRERSI R 3— FRgREAERAE
PR R EE— = . MAE TR 4T RES S—WE N mT o— W BRI 7—BhiFsE K

AERIERGEMA AL M, A EREMTS DEMKBEHAR S, BEQFH
KBRS MIIFERE, SREMNFTHERLEERER.

(Z) ¥ R R AF1E

1. T ERIRE. R A

BT KR T LAY HE G N A B e E A o] B AR Eh 5 I 3
fif, 2RAK BVER, SESEAFH(E 3-18. 8 3-19, & 3-12), HA S EH., FTEFHE
G TR AFET I, BECRE ST TN, 1 350m, FEFEE 20 4K, 11066 78 7 m 3
WY 3-dm, 3 VBT R, MAL KA HW K M R, BEEE 7. 46m, 56 2HE KT
300m; I SH AT [ S0 (R0, A& aik-ig Stk 7 8567 Tk % & /1R TR 10 45 Ol
MEREE, FEVRFE 3--10m, SR T4 ZEIT.

2. ¥ 54En

TR EBENNET MGG, BXARET SRT NV BRED. 8 EH {LH
BB S EZH0 S WS, KT OSHER B, U RO . Ba2GH L
RAE,HRAESN BB EEBE. | YV EANTHAS A& - NeEr- 8551
A (-AR)AS, LN NESRT ER LSS T SF R ST (RET)-H5T-
HWEHEE, UM Se hE, EMERE RS g,

V4O EERNHESERIE B HET TIIMAE 3.44%, 58 7.35% ., L ERALBEHAS
BAN0.05%, MEBRNI12.155<107°, 425 0.005%, 87 0.05%, AT & & KA,
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Fig.3-18 DProfile of explorauon lines 2 and 5 of the Huashibulake deposit, Awoshi ciry

Ctnodified Trom the Gealoguwal Party TO2 ol the Xinjiang Non-ferrous Metal Company, 19973
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Fig.3-19 Longitudinal profile of the Huoshibulake Ph-Zn deposit, Atushi eity
{ modificd from the Geological Party 702 of the Xinjiang Nom-ferrous Metal Company, 1957 )

|I— KB EL W EKE 2 EBR & 3R 4 — T 55— B s — 0 Es . 7— B 2

3. FRESHMWE
B4 fE AU O R BUIR R R S O 3, KR B f AR R 4 A BROR
o SHHE TR NTE RAT T B B RACIR PR A, G 1R e e B Rk L B ke
B ZEAHE R-Fem a5 &,
FHRPRFTRMBELCRT G122 T Al A8 7380 MINEET B g, (N5
HIEE R Z R E G, XM S B T VR AT % 1E,
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EHHERAET K G EHFSHEIEMTT KIE®R

Table 3-12 Characteristics of orebodies from the Huoshibulake Pb-Zn deposit and

comparison with the Shalitashi deposit

. KR4/ vn ER A (wpd %) )
" B Ry S : B &
£ FER = 0 3 #
1 350 = 300 4--20 3.35 .67 (.05 EE N
T AT B |
i 300) = 300 £ A
T L S - :
I 100 > 100 Ll 24
- 27 200 7 5. 0 2.8 Y =F ]y
P HEIE{) — — 1 .- B G S
=4 a0 0.46 4.56 1.37 &AL

4. BT B RT M E

TR PR A AW RS AESFRIERE, BT AR R E R ET
T . EHEBETER, BIRGKITEL- R SR B S S (EE) R R4,

FOK TR RE o A R0 K S A W HA

J5 BARCES (B ) AT W PT  Sh B E BRE L BROK e n By BUAn X PR R B B R W
Bt. BIZHEH T Bk ik A a . ARG K, IR NE &, TS E R A3,
EHTEREI AT AR BYETIEMG AR EE R, BV AR & R E TR,

R FEAR BRI E, FR KV EOAERTER IS T 28,
A ZRET Y,

FEERT SO, KA ST RO KN B AT (F 3-13),

313 ARTH. ATMERETHERNFERE

Table 3-13 Mineralization epochs, stages and mincral [orming sequence
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EEERE
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(=) BEME

AR O AR S, TR e IR ek e E ke ik 3 R,

DM BV R EHE REEMFEMERT, REE Ry e i, T80z
AR AR, ZEE, B EaLKRAENA S, BH S0 A BE
BLAC W S Bk 5 4 A T 97 A0 R, BRAE A BBV, AERE A AT N .

2) g, FIARYREILRB O fUREM T RA, RS KL RE LA,
BRI G2 LR P A AT R B T AN R Bk G 4 iR e, R fE X R d ).,

NEET L EHETARRERE, B 2L RS i, BEEEEE M, &
bR U], 2 H W EE I e, Y ek, S TR .

(09) i 5 B AAAFIE

TR IEI S (199 Wk, EH AR R R I ST RSBmO Z G A EE D
VLR TN, B R . 68~ 135C ( Al 47, 15 IR E )R 89 — 198°C (Y1275, 11
WME) s IR EEE 3.2% ~6.5%, 1 B E N H 20~32MPa, 7 [ 25t 554
WAL H =AML EREE BRI, MWREAYE, B —8F. 125~ 210C (4 %
£,6 WME Y 193~ 253°C (A, (2 KME ) HIKEEFE H 5.1% ~ 12.6%, B —BEE E H
12 —15MPa.

EHEL, 15T #EMRAGE. EERME, B DRES, TR R & SOF S E B R
R4S 55 T S0 A T | SRS AR AT o5, T e 80, SRR T W RS AL S 1

(h) Wi, sBE A FR4F1E

1. BRI A

MRSV RRRA N RS B VIFE(ER 3-14), BET 4T  NET
TR B IA] AL RAA RS B IEAE, 82*S ALK, AT K 14.4% — 24 . 4%, TR
B34 TP A B S BV R F R TR R AR B R G

2. $BEIGrE

B AL R R AR N TS B4 T 4 3-15, IEEFWEF (1998 HRAEUT
P=T 120

D am GE P RHARAEE R, R T EERAREERR., BT B8
R0 N SRR RN 515~ 554Ma, FH (540 + 28)Ma, B T 40, W E
ECHBES TR HEERBEL), WA VR W IR TR ES P4+ 5o
fEH .

2YBURYTE MESCIRW G A E R £ SR AP H v BRI RN T P ([ 3-20), i
ek e RN ESZERUE, HEEK U/Pb LM E & PHORT G BK, £
3 b FER 05, RBARRE R i ik A,

(73) & RE

B AR RE AR 4 50 F e, HaHA NZ6 KR BRI F, 80 4F
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Table 3-14 Analyzed result of sulphur isotope from the Huoshibulake Pb-Zn deposit

o i) i h 8™ B3/ Y
H-1 ;&‘_ﬁ‘;ﬂ" ﬁﬁﬁa‘:ﬂtﬂ“ﬁ_ _ 21.6
H-6 g 1 ﬂ&#ﬁr“«u 7.3
H-17 : 7'?_%'{%&‘:_- _ HAL& R ; 17.4
H-2 A - Beiw O 22.6
H19 e Ve k75 54 1,19 B 144
-6 ST BT (i 24.2
 ha (R T £ 20.2
2 HED i T {i ! 21,8
F1-3 R EH#M"F . 22.2
 H4 e s 15.4
1118 SN q:é“Gll\Sp Ut sk [ - 8.5
H-19 fgidna AE Gn.Sp HERF AR - 12.1
S . Rl F a2 A Tl S 4 ala = dh 07 Fe b (R FIE, 1908) @

T35 EAMHREERT KBEARIELER
Table 3-15 Analyzed result of lead isotope from the Huoshibulake Pb-Zn depasit

BS FHEER) FR{EmHW ML/ AMPL | MPLAMPh | PFPLAML |t/ ( Ma, Doe)

H-3 R =3 s 17.950 15.633 38.144 535.2

H-2 E: 20N el 17.912 15.615 38.075 540.7

H-5 HHIE F%E‘Ell!:%f_' %_..._-._. 17.972 15.629 348.092 515.2

H-6BR A wFikAy R 17.938 15.634 38.129 S44.7

H-6 T HeRA 4 17.847 15.586 37.997 554.2
T; EE::2 N BB 41 17.900 15.615 38.0356 T 549.9

H-1 T I ERART G P E L A K 18.086 15.732 38.381 551.9

H-4 XLk ek w4111 th 3 BR 17.983 15.687 ) 3%.248 572.9

H-18 | FH# Pk 6 F1 e i 3 BR 18.102 15.873 38.905 692.8
__H19 _____ HFERE Bk o frep b ¥ ik 18.173 15.848 IR 38.742 6191
_H11A i BV bty 18,432 1;.};33 38.696

H-11E = K AEE RS 18,168 15.447 17,888

H-12A o J;fkﬁfﬁ?ﬂpf:’; - 18.156 15.%96 | 37.631 ’

H-12KE wE Fik fiii*éfﬁifr}; - 18.875 15.885 38.967

H-20A WE _ ZIG*H;!%};E.EJR 18.437 15.??; 3%.769

11-20RB PN - B A N 18.212 15.583 38.325

H-21 a b 18.399 15.668 38.630

R A b B TR - I NI et i o (BB L ME, 1998)

O BT IR, iR L BT RS &M O R RR R
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Fig.3-20 Diagram of lead isotope from the Hueshibulake ore district
{after Cai ct al., 1%98)
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— R FRAE 5

TYH AT RS I B S EHE, 5%S TR K 14. 4% ~24. 2%, EFTAB T HK
WEREL, I R AR R i A R IR L R e P R o[ e T Bk 5 T B R
Y e 1 -

Bz, BT ESES KRBT 9RBMAAXNERTEMIV KX -K3E, BE
SEDEX BI§ KA Ra $5 ik, B [ 57T EERTEV EHFRFERAELY, M 5
I EEMAGTH- RSB, 218 T SR BRI & el .

O = TH%. 198 FEFTEFAAMRESBSTELRT HEES,
fh2



L R R

iﬁ%ﬁﬁﬁﬂ&@ﬁfﬂt(?'J:EEJ:E%EBT?T%%mﬁ)E’J%E "E?‘E’ﬂ}%ﬁiwﬁ‘(hﬁ”ﬁﬁﬁ*-
TR ), - RVRBREH (RS B AT R RETER, BEA £
ZE PTEL S1SE S 20 A S EVEE (HRD 07K (DB AR, Jifﬂifﬂ‘ I& ZREA—AREETKE
=i, B MVT BESaee by -BHFIE. BEICZRIFE-BBRBES I EEHNERE
PR, SRR R AR,

(—) BRI HMRTE R

EA-FE LM KRR RS T AN A A i MK, & )2
AP ERTE BE, h—EER AR S RER S N, SEF AT 3500n.,
BRIBE RS (RER S - B 3K A S, BTN R 1% 8 5 i 4
RE, BRI MRHAFN(E 321, HERESAD FaTR,

' f{fl ik B #IRe %@4
il P
# bt B F_}F]r-:JI 485
- Pl

i A s
A T ERTFa o 275

B | -t o el ) 694
bt e
! EARIHE ey < UPA
o | F — 627
:

| emsmia PO 0

BT s
iE
T B A
N R
* i | WL,
FEiH

Al
%=
N
e

H 321 EARFEHHRSZEEEHEE
Fig.3-21 Stratigraphic column of the Tamu-Kalangu area
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EYIRERE ¥, LRESEG OH RA(Dyg) AELLEOREIE LT, 858 58T, WiE
B, FESAREOERN S SHRAEM L AN ES,

FTARFECHEHERBCLHATREINT AR S, OEERE LRSS UGB XK
o EREMHEZE XS, S8+, S TR LRSS A RAZ METFHILES T
P ——8 AT KON S8, F R SRR G G R M, B
T (Coh ) B TRER LR S TR, TR LA B A SRR A WRb i e R
KBOTHBRRKEMERE, | HAERREBRESNS SN ES ESLh. PO I—
ERBREEREE AR, FEINERS EYHRBE RS GED S FRNE B ss,
LIRS TR FZ VISR S A E, I 55 R4 iR F A

FEHRARHEDT R DI TRZEVFRAEZE—TOTRANIPMAE KR ES, 4 &
KB ETE(E 3-21), REEEKEH T RS KERE S5 L Zay RiE Ky
KeaBHK, i &4 AR =07 ke,

DTFE)EGKE AL TFRBESE A (DL D, M EAPHAT T4 G SRS,
ik, DM EES LW AT AR R K I R IR E IR 68,

DFEEDF AR ST HRER TR FIEMBN, i LIRBSEF B RA (D, ) B &
SLEARBREMTEERHACHFRERKGHE., "L IEE BB LS FYRER
MR, KN A ZHBEFEXAT RS EF RS,

3YLOEVEKE M FFOREERE(CAOET, IHTFIHRIE L5 FmayEE ) 5t
R
BRI B W A EHE BRI MR B AT, KRG ME M B T X S Sy
i, SEZBL NNW W KA ST, 02000 AT B A58 8w 9 o S5 40 75
TREKRRZFZM, NE mETEMEE0N, BEREWNSRYIE. S44 NERBHUEE
HIEROL, B L S5 .

PR RT W RS SRR T MESHEE NEENE - &t 25
B R LA R TE R U S R B — B S B A, R B H R A e B,

K2 H T RIS ERSSTERHE 2R IR R, TTE % £ H M — i
HTEBMIUE BB (E 3-16), LR ED = GBS H B

#3-16 BHERYRINERRAEETES RS

Table 3-16 Elemcnt contents in different layers of the Qiakanteleke profile

] ]
&R Zn I’ Cy Au Ag As Sk Bi Mg (n Sr Ha Rh

[ 2 35.0 | 30.5 53 156 | 0.35% 452 | 0.8 | 2.80 | D.79 2,85 74 307 | 43.5

Cé 17 .2 | 198 [ 10.9 (1061 | 0.11 | 4.02 | .44 | ©.23 | 7.36 | 27.98 WY | 51.18 13.04

Cik 3.6 | 17.6 [ 14.4 | 5406 | 0.06 | 2.54 | 0.26 | 0.22 | 0,75 | 33.5% 322 | 32.40 | 4.54

(52 27.0 | 41.0 P50 | D08 | 2,200 | .20 | 0.21 | 0.93 1 20.70 687 | 36.00 | R.90

5
e 1 24.0 | 15.0 T35 [ 260 | 007 | 300 | 0.26 | 0.10 | 0.67 | 36.70| 478 | 23.00 | 6,70

1

1

Pig 28.0 | 15.0 | 10,0 51 .04 45 | 1.00 | 0.24 | 1.23 | 37.00 180 | 30.00|3.20

T ERAM. Mg Ca 1075, Au B 107", b ETEE R 10 .
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Fig.3-22  Sketch map showing the Kalangu ore district
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Fig.3-23 Sketwch map showing exploration line 0 of the Kalangu lead deposit

(simplificd from the Geological Party 702 of the Xinpiang Non-ferrous Meal Company, 1959 )
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Fig.3-24  Sketch map showing eeclogy on 2415-2560 meters level from the

northern ore belt of the Kalangu lead depaosit
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Fig.3-25 (eological map and profile of the Kalangu deposit
{modified from the Geological Party 702 of the Xinjiang Non-lerrous Metal Campany, 1959)
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I1g.3-26  Sketch map showing geology on 2562 meters level {rom the I'amu deposit

{modificd (rom the Geological Pany 702 of the Ximnjiang Non-ferrous Metal Company, 1959)
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Fig.3-28 Mineralization stages and mineral sequence of Kalangu-style Ph-Zn deposit
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Table 3-17 Analyzed result of ores from the Tamu- Kalangu metallogenic belt

iy IR B A, 5h Hi {o Ni Ay Au Cd | Ag’
K205 & A RERIRET T R 38 | 12.4 ﬂ.a;m 13 | 64.7 46| 0.007| 179 10
K304 ER MOV R | 486 | 16.3 {].91; 27 | 42.8 | 40.9| 0.009| 81.2 | 7.5
K220 = ! B ET | 522 | 46.3 | 1.8 ] 32.4 | 94.6 0.027 f
K4 b | ML ETHS G | 51.3 | 32;:8 1.38 A0 | 41,3 | 25.3| 0.007| 5.62 | 6.5
K532 EFEoFH B[y 673 13;4_ 0.84 | 166 | 312 | 15.9] 0.00%] 29.6
K540 | R RIE ﬁ}(%ﬁ&-}_ﬂ"ﬁ 31| 15.7 | 0.33 | B1.6 | 138 u.nusm 106
K191 fin] £2, 1} 5% RHARAEETR | 1229 | 12,5 | 0.83 150 158 0.005 b| 4.7

M A1 Lo IR b B A B ICPMSOE S P i Ag MIEZE R EARRE, iEaE,
= HERLFFHEMRER, il kR rRisE.

il 5 25 SR R, YR (BD P A As.Sb.Bi.Ag.Au.Cd Mo, Zn,Co.CuNi,.Pb B2 TE S
BEHARRENES, B4, 87V SHETEE 2,
Zn.Pb.Cu: B+ Zn.Pb A EEEE EHo, BrA 0 KPP SHEMEHRAY, N ey & 4
FIEHBERES. FEEMNE. Co S FBEARTREITASHERMALUN, 5HRHE
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Y. O Co FESETBEEN S Y%,

Ag Au: Hi8F0 A(Pb+Zn>1% )T Ag SR M (2.7~10) x 10 °, K WFRHED
A& Ag6.5x<10 &, PfRITEHET T Ag 4.7 10 &, REFFHEP Ag SHAEAEY,
HEs 2S5 o aiEditysd sz 0% TaP A SE—BIEG~9) <10 °,
e 27 <10 7 MBSy M FRIHTFERESOVEKANTGOHR Av, Ag 255N
(3.5~3.6) %1077 (0.69~3.7}x 10"°%,

Co.Ni:{ER) Zn AEBARAA RIEAIF CoNi 2B K, EEHT KF(F=ZT)Co,
NiFEME, T A Co B BT 0.01%, VEFERIER 0.03%—0.05%, SUHEEH
A KR R R FTE S, ARTTREIA —5 Co Ni f kBT ¥ LA R
THEX A A

()BT P (£ 3-18)

F 318 BFPPHEITESITER{weg/1075)

Table 3-18 Composition of trace clement in individual minerals

= oI Yy i As | Sh Bi | Ag | ¢d | Mn | ¥Fe | Cu | Co | N
K-TEI B TR ?H*#EML 3954 | 150 | 4.63 -128
KT22 F= - | ks | 1_?3 42 | .64 | 124 N
KTTz25 A ) I E - e v RN -H‘}ﬁ 369 | 0.34| 65 _
KAT29 ﬁ:‘&'ﬁl_J-‘s'r; Tau | ML, PR 4_,53 111 i 4.1, 170 _
KBo28| G4 E b N JFH'F_? 7.58 24.3.‘ 11.8 Hﬁﬁnn 1955 | 19233
KH&UI-E- FALA BRI | (NER | iR g -zzn.-a 20.4 261 | 3313 | 196 507-2 )
_r_i;rl BE#F ki e E B _138 54.6 176 | 5250 | 98.8 ;3552
KTT2 ” -ﬂHc i it 144?- _22.6 214 | 4500 | 73.8 ::nz;
KTT5 SN %iﬁ@* Bk Al | 596 | 362 | 204
KT112 FHEFN R | WEke | F RIS 605 | 368 214
KTT24 ¥ A ﬁﬁHPMﬁ&%w | 595 _?41%
KAT22 P ERITCERT | By |[REhEagE 636 | 50.2| 158
KA'I‘;S Mol (2.3 52 BEKET | HERE LR 241 | 39.6 | 163

SRR RN b Bl A T R B A AR, a9y,

Ty . ENT AP BHNEIEEE A As, AFFNIEN 4 T FETRERY, F2
AT RGPS As FEBES, THEME R ERST TR AT & As i 4000 X
10 MLz &, PHAEE ST AN FRT RS ERE, AT Ac B EEBFERR 2%
M OPELFRRBR, PG PR, T R/ T 4 (IR E AR R
R BT OIS ), Ag S HEIK,
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NEEE As TEAMALEEN P E RIS, MAeATHANS G (WS R R EmET KYv &
HRAMNK. MMaSBEREHB NS TR, Ag £HRT g PR EEORT 4
HERES—THEE, HACAETr PSS FHET AAFHIPHN S & E BT
. FHRFNT O ASHFELEREE GV AT INET HHBRME, = FEbe a
PR PR & RE, SRS DO R 6 O b ) 005 WE S DO M B (L ey i i 2 B A R R
R o M rR k" MR

Ag £ TR0 IR TRy ST A A S RAY, R A, Ag e 0P Agpse, S
RKEHIEFRKPABEAMEL, PR R Asm I ENEE, MEMRH LD O,
Agyae T Aggue SN, XM R FEE BRI S AT FHET R TRt 5 LE,

FEACRILHERY AR R M KR R R P L AR AT R AT
P2 AR P Ag £ TSR R A ER FEE G R
PR RE LSt F KRR L E R 8l

2. G BAEMIRIL YT

T2 AT RN @R D, — B EE 3~ 8um 2 [E], LB 10~ 15um Z[E, <
W HZBMT 10%, THFE 10% ~—20% .20, FA LB RAUEd, STHEZE[S
A N ET RN EEES Y KRR, EL SR, R R SRR
BT REEHMEX . NET TR A RS L ER K, S0 R R N ST S
Foik 15% —20%, (0¥ &/,

R B 2 R L A5 R ) 3R 3-19 1, B — AT 196 ~104T Z I8, B 7 145~ 165T
ZE. fRERETRXEEEPRIT 104—155C zun, By Hww KEPIE 148~ 1750 s Fi
FHr Ry R —HETT 133~ 156°C ;AR K —iREE 130~ 179C 4] ; | & ¥ & 7 %,
¥l -BEE 1251580 B A T RS — BB 175~ 196C 2 1.

MR AR GOV IR, WF 2y R B -RT . 5] 58 %, ) —iR S5,
T =104 ~-179C, BHAF M F 120~ 150C, MTLUAR LS N EH T G —RER S, 0

BB BT R, K — 8RR T 148 196T, 8145 #HTF 150~ 180T , 71
AV RSB T B, NE B AT REE R O, WEEN- RTINS WV ER
FETB L, ERY B AR AL o8 £, TR 104 - 179°C , 0 I B, WM T ER
TR B TE PR AT B a2k M 148196, EHEHF P - #A-4 5k E My
B AR R, RS RS . B8RP, IR AREEERD, WS HE S FEy—
mE{E 138—172C, F8#F 153—~172T ..

HETRBM ST RS EREEHEMUN, SETERT 13.5% - 18.5% WEAN, BT+
FERENHH. PN A GBI ST R L0 SRR R Bk
R 17.5%, RIKGSIFETT R &M Y B8 8, M LE M P s s AL B F B A
R EAFAUC

B B RS AR S 4 B R (3 3-20) . Na" /K HH7E 1.07~7.18 2@, 5H K
AR EHR N, ST T2 EET A, BREERRMERE, BEn
PTEE Ao (X MVT SERE0 PR U 46 L B PR BF o %080, 35 R0 I B30 At 00 400 B 5 A 49 o 1 2
WHIRE S K, ML S R 3 K* . RS A e R 5 30 7 4 DR B 4080 B AL B 0 75 o
H BT RRL IR ST L SR, 078 A0 B A T 8 R AR T BRI AT O K 1Y, X H SR
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* 3-19

FEDROHT A REARER

Table 3-19  Analyzed result of fluid inclusion from Kalangu-type Ph-£n deposil

S P B i A D iem | mE® | 8 RE/C | RERE/C
KRU28 EJ;':I"H:i.ﬁ- Sph i Ga b Dol 1ol 16 162 - 172
- - Sph 1[}_ 148~ 172
KB034 BHE Cra+ Sph + Dol — . -
Il 4 152~ 158
_ Sph_ 0 153~ 170
KB358 LR Ew Sph+ Ga + Dol
1 4 147 - 153
K130 Har Sph + cm + Ml Lol 4 158 - 168
KB354 =0 Cia + 1l Dol 2 138 - 142
Dol 6 104 --114 - 12.5
KE313 +=H Cra + 1] -
Dol 4 127-- 135 - 13, - 14
KB328 b=y Ga + Dol Dol 4 127132 - 11
KB357 25 Con + 1ol 13¢:] 2 135 - 137
KB352 = Ga+ Dol 13l 2 115119 -12
KE320 £ g Cra + Dol Dol 4 143 155 -7.57
KB325 2% Ixl+ Cin Dol 2 132; 135
KB622 A Sph+ Ga 1 Py + Dl Tl 2 132 1%5
KB615 548 ) Sph+ Ga F;_v+ Lxl 1%l 4 142 — 162
Do 4 148157
KB620 e N (Ga+ Sph + Dot — :
Sph 4 149~ 156
KB190 | B A Sph + Ga + Nal 3] 6 142153
KB403 A Crat+ Dol + S[Jl; 1ol 4 130-~137
KR402 5 A G+ Py 4 Sph+ Dol Dol a 150--155 _190' 65
KR392 A Ot Sph + Dol ol 4 164~ 179
KD614 b0 N Sph + Ga-+ ol Sph 2 148 - 150 - 11
KR193 7 Dol + Ga+ Sph Dl 2 147152
KK393 A ol 4 Sph+ Ga [l 4 152 — 166
KB394 B Cal + Dol Dol 7 145 - 152
KEB228 FRFHFR (ia+ S|:-r|1+ 136] Sph 8 143; 175 - 10.5
KB603 SRR LALN e = Sph+ Ga + Py 1 Dol Sph 2 148 156 - 10
KB227 %?iifm?-féﬁ Py + Ga + Dol Dol 4 133~ 140 -12?
KB464 Bl B2 3 72 HHE + Gat Cal Cal 14 125158 -13.5.-14.5
KB466 ]t 41 7 _ﬁ%’:ﬁ]“+Q+ Cal ‘Q 6 134 ~ 145 e 14.5
KB475 i Al GatQ Q 11 1?5---19;.5 -13.5

£ :Dol—H =T, Sph— N, Ga—F 8, Cal— A A, Py— B 87, Q—H K.
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MVT S8V IR —8 G /Mg lWHEAE 2.85~ 1931, B PiE 16.7~19.3 Z I8, B
BT HCO; >Cl >F ,HCO; ZEEMHBEF I F /C H{ETE 0.096 —0.024 Z [6],
CUERMRB T EmZAAE TR h &8 Fu L G 8 GHiLeE,

MO A~ G R B RO 0 B il A S RO 3-21 )08, B S0t A 40 M HE A a5 1
B R AV S, R G R EEENTETE, FE FF HS 8 SO, MHlE A PiX (L
G ESHEFIZE HO® CO, MEHE., Ml H,S T SO, B, £ EEHE, MEHiLy
WA (KB L4) R il 2] gy Bt 1LS, Wi sl d 4 i) 2 SO, A e T s
R R PR B AT VT AT TR SR SN AR ) A PR, T A AR b e L
X E RN A TR I BE.

3. BERMUEHBR{LE

(1) il {0 2

FEW AV KRRV EAREE — TR B0 HEl, e¥SEl - 39.2%
+14% (& 3-22, [ 3-29), RET KLY 67 RE, HIr o =\ LRaH, WS
THE L EXERHETAHE, HdY s 'S ERTEMENLEFRTaLBNT A
Bt Ha b, By FEDTURSRVERTEHE, RESHHATH s¥S B R
7]

BEART K 7S —19.6% — + 5. 1%, P, 6¥Sgapr N — 19.6% — - 13.2% . 6 Siysp
—12.1%0 ~ + 5. 1% .6 Spmp — 7.0% ~— + 1.2%. FEHEIZLEENEE, AL FE
P, XAl H M L BRIRE T 0MS - 19.6% — — 15.9%, &R ST £ R A
BT 6MS —12.1% ~ — 9. 1%, LA BB T8 oS L, et mi b e A,
N KTT25.KTT26, 6™ Syps <8MSpue <875 pme, TR MFED, 5T R R 6 E
SRR RS BB R PR A LA SR T B N NS, 83S
H=3.0% — +5.1%, 6¥Sgae > 8P Sume > 0 Syamr,  Ohomoto(1979) 8 [F] i B #4515
BETT R AR AR E LB O 137 ~ 1880, SR BRI — R EA—F, KE A E
KAKA BN 5118 T4,

REHHRT R A5 2 40R0 8k B AR, X B 4 R R, FERTE R,
M8 K —26.8% — — 15. 9%, ;i g B R, LT 68> — 5%, BHHERH
PR LR RB SR N T, W B 2E N —FH &K, 6™ S — 2.3% — + 3.4%,
634Sjj‘-ir&ﬁr —3.3%— - 0.6%, B &7, 33487;{3{}@"{534&31%4?40‘0

P S 5E 8 (AT KB 82S N — 30.6% — — 11.8%, B 6% Seuy — 30. 6%
0 Smigg — 20.8%0 ~ — 11.8%0 . 8™ Spme — 28.8% ~ — 21.9%, 8™ Sgga ~ 27. 2% ~
— 22 . 4%, R AR- R W TR 6MS B, KB RRET AR LR Ak
B, WFET s EHAAR, KT ETHEBYING A FOZFRDERE., B0 K s
m oMS {H, MM ATE AR X A S R S SR I TR SR SRR Y 7S
BEA - 272%™ - 30.6%. FRTHERE ST K S E 5 546 (8 6 A,
388 —29.3% ~ — 17. 7%, HHF 6™ Sgpp — 17. 7% 0¥ Spmp — 29. 3% ~ — 26. 2%, il
Ko BA PR B BOIREEH LA B Ay S BEAR 5 4, b R R S 0 ko & 4 sy v o8 £ 4y
RO, RET RS ARE RN 20 S VEIRE,
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+® 322 BRFEZ2LOSYHE.HE A REARK
Table 3-22 Compositions of sulphur and lead isotope Irom (he Tamu-Kalango metallogenic belt

Hf ¥ 5 My FY-far v HA ) FORABFHE) ¥ | 635/ % " P/ 2 Pol2 Phy ™ PR Phy 2 Phf i 8 {3
KT-1 = ] 4TS HLAR BT (a1 17.9 | 17.789 | 15.543 | 37.975 1,3
K'T-3 St el oL SR AR Ga | —26.2 | 17.822 | 15.588 | 38.107 1,3
K1-4 2N AR Er e 0 (o -3.6| 17.807 15.528 37.972 1,3
K1-21 S ] G K ey Cia -0.4 | 18.061 15.652 | 38,387 2.3
KT-22 FUH f R T 4 Cia -6.0 | 18.047 | 15.727 | 38.539 2.3
KT-23 . = BR AR AL A Ga —f.7 2
KT 24 2 P RRTT BTV L Ga | —-15.9 2
KT-25 ey SHEFET AT TR (in #£.1 | 18.060 | 15.719 | 38.588 2,3
KT-26 + 2y BiREE Y Ga 4.0 | 17.855 | 15.599 | 3R.168 2.3
KT-27 == REE 12 R EHY O T (ia 0.9 | 17.858 15.593 | 38.170 2,3
KTT-1 pe N iz -3.04 17.%46 15.579 | 28.097 1.3

_ SRR PR R R ’
KTT-1 # A Sph 0.4 1
KTT-2 beid AN BRAR AR RN BT () Sph 3.9 1

KTT-23 A A AR AT T Ga -3.8| 17.942 | 15.617 | 38.328 2,3

KT1-24 b2 N MErHET Py 15.9 3

KTT-25 G -7.0| 18.002 | 15.665 | 3R.37 )

. MRS R (AR s | S

KTT-25 & L \ Pv | - 13.2 yl

M Eth . FBRAK BT A "

KTT-25 Sph { —12.1 2

KTT-26 o G - 4.8 | 1R.009 | 15.6353 | 38.3R4 ,
A HIBR L 4 5 T : 3
K1T-26 Sph - 9.1 2

KTT-27 2 4 T Ga -1.4 [ 17.972 | 15.613 | 38.19%

KTT-27 Sph | -1.0
KTT-3 2 o L T £ Ga 0.8 | 17.955 | 15.596 | 38.124 1,3
KTT-3 ; Sph 5.1 1
KTT-4 YN A5 AR EL R SRR [ Py | —18.9 1
KTT-5 12 N ) R R T NS Py 19.6 | 18.043 | 15.654 | 38.311 1,1
KTT-b FER HE TSIV A(ERTE) | Ga 1.2 | 17.943 | 15.582 | 38.097 1,3
KB614 i”é&ﬂf BT E IR Sph - 3,70 17.924 | 15.559 | 3B.033 3,3
KTi1 N e . ]

T G 3y b1 o TS 4 0.6 | 18.016 | 15.682 | 38,402 1,3
K111 Sph 1.4 1
Sph 3.4 2

KT.29 e b 3 B R (a -1.9 | 17.939 | 15.811 | 38.283 2,3
Sph -1.7 2
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g

¥t &1 45 5 Pt (o | R ) BEMRRE) gk ?aﬂ“s,f'}e.n 206 P f 2 phy 207 phyf 208 po S py 20 pry) 2 91 £

KT-7 %%:hé“a';t e e R £ (3a :-é.y 17.903 | 15.584 | 38.187 L3
KT-8 tgjj@-gj_ N AR (N 60 F Sph 2.3 P17.372 15.562 | 38.134 1.3
KRU28 =EN R AT O = {}a"‘ —0.2§ 18,034 | 15.712 | 38.568 ’H
::: SRR AR ?r —;2 17.961 | 15.636 | 38.289 1?3
KBS | SFEN | AREET (] Sph | m0.4 3
Ga -2 3
KAT-2 | FIE &) i S | G2 HR R e O sph | 11.8 | 17.967 | 15.60% | 38.312 1.1
KAT-23 | P S| W @R ERT | SRR IR T _ (ia 21.9 | 18.051 | 15.706 | 38.430 2,3
KAT.24 | FIE SIS A S | RMWe L E EH R cop | —272] | 2
KAT-25 | LS| S8 | SR b ErRaik Py | -30.6 2
EE; 5] B igﬁigifﬂﬁ“ﬁmﬁ :;:: ii; 17.978 | 15.517 | 37.969 2,13
KAT 4 | [e[ 12 3 s 8 50~ ﬁi‘%ﬂt_ﬁ}ﬁf"ﬁ Gau | —25.21 17.876 | 15.547 | 37.988 1,3
KAT-5 HﬂIEﬂ‘s‘EﬁTﬂ;ﬁiw-" | ﬁi‘i_ﬁ;ﬂﬁt%ﬁl" £ (ia 28.8 1 17.920 | 15.573 | 38.075 1.3
KB221 | LW K | SRR e Go | 18.7 T s
KB225 | FHAWTR ETM}_%W& (in 18.037 | 15.664 | 3%.399 3
KB238 ! RITFR Bl | RRRETHS D Ga 17.916 | 15.611 | 38.253 3
KB604 | FHeHF R fﬁﬁéﬁi‘ﬁﬂ"(wm— _ _P:»,r 1?.;12 15.358 3?.5; 3
KB613 | Hﬁfﬁﬁ%ﬁivfﬂéﬁﬁdﬂ‘ﬁ Sph 17.925 | 15.550 | 38.041 3
T PR el Bl IR Il Rl B
KTT-11 | &{FH K | i Fmab o fEwbes Ga | —27.8 | 18.082 | 15.685 | 38.386 1.3
KTT-8 | FRFEFR | BRERRSBRTEA Ga 26.7 | 17.964 | 15.582 | 38.129 2.3
KTT-2 | FiidlFw ::ﬁ;?ﬂhﬁm (HLM% Ga | -26.2 | 18.047 | 15.637 | 38.255 1,3
KAT-;;“ | | v G E e (Ga 6.4 | 17.999 | 15.661 | 38.334 2,3
KAT30 | AL | AHOTRER Ga | 0.7 17.957 | 15.604 | 38013 | 2,3
KA{-31 PRI &R R Ga | -0.8 2
T-32 X1 2 -1.9 2
KAL-6 | PFIEMTEET | Brede S5 (FRRH) Py | -39.2| 17.936 | 15.555 | 38.081 1,1
KB183 | Pl 5l sk d” | BT (OFRK) Py 35.4 | 18.063 | 15.601 § 38.222 2,3
KB:I;l_ bof B SIS e | A TRELET Py | -17.5| 18, 51‘1“ 15’."1;1‘3 38.632 2,3
KBI84 | FIEFxEs | ABEES (FBEEE) | Py 11.8 | 18.167 | 15.627 | 35.305 2,3
KAT-22 | WIEFIREY | UK AR TR Py | -0.3 2
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;R

S ol | R FOAERRMOTIE) | 59 | 57/ % [Py ™ Pof7 ph/ 2 ppl 8 ply 2Pl 8
KAT-7 ] Py 13.5 | 1R.050 | 15.645 | 38.423 1,1
KA'T-7 MIOARRT | SERRELREERDRT Py 14.0 | 17.992 | 15.639 | 38.012 1,1

- Kid72 | FIOH meed” | BTEREE Py .8 | 17.967 | 15.367 | 38.036 2.3
K1T-12 | BE&Fde | Rt e (£e848) ' Py | -36.8| 17.937 | 15.568 | 38.005 1,1
KR410 4 ﬁe»ﬂf}: %ﬁﬁm _ Ga | —14.4 | 18.349 | 15.403 | 38.029 2,3
KB413 EEEEA ! Bk ??*er&im’ { Ga 17.7 1 18.364 | 15.422 | 38.060 2,3

) IE[IIH] FHE KA HAEWRLD 17.755 | 15.571 | 38&.019 3

K265 THr KA e 17 .18 159??[}29 3
K033 | A Re= % i ik BE ER 17.993 | 15.532 | 37.8RG 3
K198 !' W E I R A ik BE 2L o _ 17.925 | 15.511 | 37.923 3
K195 7 ULEE 2 Az A 18.050 | 15.516 | 37.951 3
K274 L IT B 17.564 | 15.481 | 37.795 3

?—33113— J _i:-;a- HICE 18,308 | 15.582 38.2;:.3 3 )
KAT21 | B AR | &7 FEE 1 len | ~t48]

KAT-26 | [l EFwEd | RROEET O L Hen 22.4 ) -
KE187 EA 1 £1F ik ) Hen | — 30,1

_ KB4i2 B ir g At w Hen 18. 4

KB409 RE'S A Rl A2 [en 1.2
g?nu-mz;f_z o 68
870k1-1063 -3.6

F R EN I —PHAERSsE TS A mHEWE
¥ Dok b g 60 MO BB, 1998, 870K -
T, Sph— INEE, Py—- B8, Cop -mEH, Hen— (| F

BRILF T ()W AR,

—6. 4%~ + 1%0.

1023/2.870k1

AR TS o SR

Bz, 1997 ; 2— o [B) 37 f S B @ TR M 10 R 9T BT, 1998, 3 -
1065 51 F 17200, 000 F B M i 25 &, 1988, Ga—F

B AR TETPIRARS RO EDE
o HIRPTAMRRICRAMT TR AaRa s, ZFNET KRBT EEREM, sMs K

BTSN R8T 08 ARR AT, 67 Sgpw — 39.2% ~ + 14.0%, T H 6¥SHIHE K

AT, TR RS SR ERRERAERT 61
—39.2% ~ — 17.5%; Si R 2 R A EHATE Y 8MS +9.8% — + 14.0%, HH &/ &3

B &/ ME R B [A]

HEH NS =7 T

(2) #R &

SRR 5 ek 3 4
—0.3% . FEIAEHew SiNlE

— P EBT N

83 -

T RBET AP ESEDT (KAT22) 678
- 36. 8%, BTNk AR AR

F AL EY R 17 A A2 Ph/ ™ Ph 17,798 ~ 18,364, 7 Ph/2 Pb 15.481 ~ 15.727,
208 PL/*MPh 37.969 —38.588, HH, It B ET A A HEA M A, T BTG RE 2 ER
E WP, 1L Doe 5 Zariman(1979) M 8V A {7 Zig b B & ¢ & 3-30), AR 7 68

PEE R, B ETR S T (i 3G, L H TS AR B R EER,
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Table 3-23 Compositions of carbon and oxygen isotope and contents of aluminum and zinc of

rocks and ores from the Tamu and Kalangu deposits

e | BE{ey Ry 8 B0 oo Bl % | & MO/ Yoo Ph Zn Ph+ 7n
K195 ¥ - BEitE =& - 4.1 3 26.63 0.0023 | 0.092 0.0943
K196 N BiH o 4.3 3 26.43 0.0015 | 0.0124 0.0139
K198 B A = —-5.2 2.8 25.50 0.015 0.029 0.044
K199 _ 4 L miRE -6.8 2.7 23.85 0.497 0.34 1.31
K203 i N iar g} - 5.5 2.9 25.19 1.7 7.7 9.4
K205 E A A -6.3 2.5 24.37 2.93 2.36 5.29
K21l | f24& BHHGH -8.4 3.0 22.20 0.04 | 0.007 0.047
K217 | R=ir i -8.9 1.2 21.69 5.34 0.53 5.87
K220 2 v 9 2.5 21.58 0.4 0.03 6.43
K221 | F2& RS - 9.6 1.7 20.96 0.09 | 0.015 0.105
K223 2l g P -9 2.4 21.58 0.58 | 0.004 0.584
KT26 k< dy Hz=4 - 9.1 1.5 21.48

KT28 | BRIE H i i —10.3 1.8 20.24

s AL, B R B HUR I 9T AT, 1998, Pb. Zn SHEMA{T &y

B T0 Oas AU ERHRFEER R H0 Ko B R, SEeH
L, #4bw A 49 A R A HRE 80 1A 87C {4, IUBEE 2 (P )0 Pb+ Zn & Hhdy
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from the Tamu and Kalangu Ph-7n deposits

F8 | wAHS | s g L%R MBS | SDgum/ B P Owon %
L] KBe03 TR T el | 1.8
2 KB217 Rk AR %ﬂr}ﬁ’-ﬁ“ﬂ-_ | rEe | | 14.8
3 KB466 Iiﬂflﬂmj:ﬁﬂﬂ%hf' iﬂ"ﬂ’,'ﬁ'ﬁﬁﬁﬁﬁﬂi- | AT --?? —-u.ﬂ

4 KAT29 | P ) A A FrERW LRk LR o - 8% 103—
—5 KE394 AT w2 TOHTRTHMOAKENK | AR e | - 6.7
6 KB62{-] B AR R ‘ EEA 4 | regE ’ - 91 ‘;‘1

7 KE620-2 HE AR 5 . WHTE | WE ~ 85 8.0
s | kw201 | asMm@Es T aT Fa 114 7.4
9 KBO2S E;:,;:}:E v TR HL K ﬁ}ﬁ*—ﬁzﬁ MHE | -97 - 6.7
10 N K358 S E w1 S ) KRR , |'J~I%$}ﬂ‘ ‘ - 84 -4.8
0| Koo o R R R WEE | 70 17
12_ | ks RSEUE " S | BT £ S E:F:a' - 90 -10.6
13 KB354 F 2 WMID BAREET 4 IR - 97 -15.2
14 KB302 5 - b= -‘; ;WMHI i g N Tl T -11.3
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ANE W PRBA FifEd7 S F o B A ER, HER M EAMA L RH B A, P2 i K
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38/ %, -12.4 - 6.8 —zﬁ.i _:]3,3 -10.5 - 1JT;__ -17.7 4.6 4.8
S E B, 2002,
F+3-27 GhBRY KB IEER
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Table 4-2  Sequence of ore-controlling structure in the Sonthern Margin of the Altay Mountains
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Fig.4-4 Metallogenic models of the Altay Devonian extension epicontinent
(afler Wang e al., 1999)
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Table 4-4  Ore-controlling characteristics in the western margin of the Tarim Basin
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Lead-Zinc Deposits in Xinjiang, China

LI Boguan!  WANG Jingbin®
1, Xinjiang Nonferrous Geological Exploration Bureau Urumgi, 830000,
2, Beijing Institute of Geology for Mineral Resources, Beijing, 100012

Abstract

Located in the hinterland of Eurasia, Xinjiang is an important constituent of the Central-
Asia Metallogenic Province, where the 215 lead-zine deposits and occurrences are distributed,
including the proved 1 large-scale, 11 medium-sized and 25 small-sized Ph-Zn deposits. They
are dominantly concentrated on threc metallogenic belts: southern margin of Altay Mountains,
western margin of Tarim Basin and the Central Tianshan “crystallize axiz” . The controlled Pb-

Zn reserves have totaled 6 million ton at present.
1. Genetic types and distribution of lead-zinc deposits

Based mainly on host rocks and combined with ore-controlling factors, lead-zine deposits in
Xinjiang have been genetically classified into three types and eight sub-types as follows:

[ .Strata-bound deposits related 1o veleanism (volcanogenic massive sulfide deposits), in-
cluding volcano-sedimentary massive sulfide Pb-Zn deposits and volcanie-hosted massive sulfide
Cu-Zn deposits. They are mainly discributed on the southern margin of Altay Mountains and the
northern Nugert belt in the Altay area.

II . Strata-bound Pb-Zn deposits related 1o sedimentary rocks, including fine clasolite-host-
ed onc {SEDEX ), carbonate-hosted one and sandstone-conglomerate-hosted one. They are
mainly distributed in the western margin of Tarim Basin, which may further divided into three
mectallogenic belts: the Maidan belt in the north, the Wulagen belt in the west and the Tiekelik
belt in the southwest.

[l . Granitoid-relaied Ph-Zn deposits, including hydrothermal type, skarn type and por-
phyry deposit. They are concentrated on the Central Tianshan “crystallize axis” (Precamhrian

complex Yand its periphery.
2. Strata-hound Pb-Zn deposit related to volcanism

The strata-bound Pb-Zn deposits related to volcanism. mainly distributed on the southern
margin of Aliay Mountains, and associated with Devonian volcanism.

The Devenian voleanic belt in the southern Altay Mountains, over 36{} km long and
30— 70km wide is located between the Bazhai fault and the Ertix fault {a boundary between
Kazakhstan-Junggar terrane and Siberian terrane) . The voleanic rocks are interpreted as prod-

ucts of continental margin rifting or volcanism along an extensional continental margin. The vol-
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canic belt was divided into twao sub-belts: the Koktal Pb-Zn sub-belt underlain by {elsic voleanic
and sedimentaryv rocks in the north, and the Ashele Cu-Zn sub-belt associated with sodium-rich
bimodal volcanic rocks in the south. The Koktal Ph-Zn sub-belt consists of three fault-bounded
volcano-sedimentary basins, Maize, Aletai (Kelang) and Qongkur, from southeast to north-
west respectively. Massive sulfide depaosits include Koktal (Pb-Zn) in the Maizi basin, Abagong
(Pb-Zu) and Tiemuerte {(Pb-Zn-Cu} in the Aletai basin, and Keyinbulak {Zn-Pb} in the
Qongkur basin. The exposed strata in the Koktal sub-helt are stratigraphically composed of
Lower Devoniun Kanghutiechao Formation (IJ,£) and Middle Devonian Aliayzhen Formation
(120 ).The former hosts the Pb-Zn massive sulfide ores, and it can be subdivided into fault-
bounded, upper (Dik;) and lower (IDjk,) sub-formations. The latter consists of sedimentary
rocks, but lacks polymetallic mineralization. The Devonian volcano-sedimentary rocks metam-
orphically experienced greenschist to lower amphibolite facies, and were folded into syncline
during late deformation.

The deposits in the Koktal sub-helt possess similar features of mineralization, and was
named Koktal-style Pb-Zn mineralization represented by the Koktal deposit. The Kokial mas-
sive sulfide deposir discovered in 1986 offcrs aboui 3 million 1ons of Pb + Zn metal reserves with
a mean grade of 1.51% Ph, 3.16% Zn, and 0.08% Cu. It occurs in Maizi Devonian voleano-
sedimentary basin within the Southern Altay Mountains and is hosted mainly in metasedimenta-
ry rocks comprising schist, tuffaceous metasiltstone, marble and siliccous banded iron forma-
tion. These metasedimentary rocks are evenly distributed and range from 120~ 350m in thick-
ness between two voleanic layers. A suite of cale-alkaline voleanic rocks with felsic breccia, ag-
glomerates and flows underlies the ore horizons. It is obvious that the base metal mineralization
developed during a pause in the volcanic activity.

The Koktal deposit occurs as stratiform bodies underlain by disseminated and stringer (or
stockwork) styles of mineralization. Disseminated ores in stratiform ore bodies are mainly
mineralization type;other types, such as banded, massive and breccia ores rank second. Semi-
conformable alteration zones, dominated by potassium metasomatism and chloritization, as well
as an obvious alteration pipe, are recognized in the footwall. The negative 8™ S values of strati-
form ores (¢.g—1.4% to— 15.8% }strongly suggest that bacterial-reduced sulfur was involved
in the ore-forming process. The lcad isotope signature of the ores reflects 4 homogeneous pro-
cesses with a mean model age of 382Ma. The & C values of calcite from orcs and mineralized
horizons range from — 11.6% 1o — 6.7%0 rcflecting carbon derivation from both oxidized
organic carbon and the HC(O,; in seawater.

[t is concluded that the Koktal-stvle deposits, hosted mainly in the sedimentary rocks of
the voleano-sedimentary succession, are not a typical volcanogenic massive sulfide ones but sim-
ilar to “Iberian-type” instead. Therefore, it represents the transition from volcanogenic ones to

shale-hosted massive sulfide deposits.
3.S5trata-bound Pbh-Zn depuosits related te sedimentary rocks

The strata-bound Ph-Zn deposits related to sedimentary rocks are mainly distributed at the
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western margin of Tarim basin (terrestrial massif) . According to the metallogenic characteris-
tics of representative deposits, it can be classified into three mineralization styles; Huoshibulak-
style, Wulagen-style and Kalangu-style.

(1) Huoshibulak-style Ph-Zn deposits

The Huoshibulak-style deposits belong to fine clastic rocks-hasted Pb-Zn deposits (SEDEX
type), which were formed in the Maidan Devonian cpicontinental sedimentary basins. Within
the area, there occur the Shalitashi and Huoshibulak medium-size Ph-Zn deposits. The former is
hosted in fine clastic and carbonates an the top of the Middle Devonian Tucgemaiti Formation
(Da¢5), and the latter in gypsum-bearing fine clastic-carhonate rocks of the Upper Devonian
Tangaitaer Formation (I);¢,).

The common features of the Huoshibulak-style deposits are as follows: (D) Mineralization is
controlled by sub-sedimentary basin indicated by the large sedimentary thickness near the ore
bodies. @ Orebodies, as the form of stratiform and/or stratiform-like occur on the lithological
transition from clastic rocks to carbonates: 3 The deposits occur as stratiform massive sulfide
bodics that are underlain by veinlet-disseminated (or stockwork ) type mincralization. The
stratiform mineralization with banded, laminated and syngenesis brecciated fabrics represents
the hydrothermal- exhalatine sedimentary origin, and the grain size of ore minerals Lke galena
and sphalerite is extremely fine. D Carhonatization, silicification and pyritization occurred in
the footwall rocks, which possibly represents the feeding zone for the ore-forming fluid.

It is concluded that the Huoshibulak-style Ph-Zn deposits is similar to SEDEX mineraliza-
tion. The homogenization temperature of flud inclusion in dolomite ranges from 89T 1o
198, and the salinity ranges from 3.2% 1@ 6.5% (NaCl)eq, 6™ S value of sulfides from to
14.4%0 to 24.2%0, and the Pb-Pb age of galena from515 Ma to 554Ma, which reflects that the
ore-forming materials might be mainly derived from the leaching of underlying basement rocks,
and the sulfur from sea-water sulfate,

(2) Kalangu-style Pb-Zn deposit (MVT type)

More than 20 Pb-Zn (-Cu) deposits and occurrences of carbonate-hosted deposit { Kalangu-
style}, such as Tamu, Kalangu, Apaleike, etc.was formed in the Tickelik metallogenic belt
(or named as Tamuo-Kalangu lead-zinc belt), the southwestern marginn of Tarim terrestrial
massif. These deposits share the common mineralization features with MVT Pb-%Zn deposits,

O All Pb-Zn deposits and ore occurrences are distributed along NWW.aricnted faults,
Mineralization is limited to three Devonian and Carboniferous permeable horizons, of which the
permeable horizon between Upper Devonian and Lower Carboniferous is the most important
ore-bearing bed where the Tamuo, Kalangu, Wusulike, and Kalayasikake deposits were found.

@ The known mineralization occurs in brecciation carbonates zoning from carbonates—+=
crevice carbonates— brecciated carbonates. All brecciated carhonates in the Tiekelik belt are
mineralized (Pb + Zn>>0.,1% ). Orebodies are hosted in the strongly hrecciated zones, while
sulfides like galena and sphalerite exist in the cement.

(@ Three mineralization stages from early to late were recognized as follows: strawberry-
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form and colloform pyrite stage— fine grain sulfide stage ( principal stage) — medium-coarse
grain sulfide stage, which correspondingly formed three types of ores.

@ IDolomitization dominates wall rock alterations. It can be divided into two types: one is
regional dolomitization primarily distributed along the brecciation section of permeable zones;
the other is small-scaled sparite dolomitization, occurring in Ph-Zn orebodies and synchronmizing
with mineralization.

(» Dolomite and sphalerite have following fluid inclusion parameters: 196 ~ 104 of ho-
mogenization temperature, (13.5—18.5)wt% {NaCl)eq. of salinity, 1.07~7.18 of Na* /K"
ratio and 0.096 — 0.024 of F~ /Cl ratio of liquid phase composition.

@ The sulfide of Kalangu-style deposits have a wide range of 8** S varying from — 39.2%o
to + 14%e. The 8% 8 value is associated with different ore types and ore structure. Strawherry-
form and colloform pyrite is rich in light sulfur, and the 6% S value ranges from — 39.2% to
—17.5%; ¢ 5 value from fine grain sulfide ore ranges from — 12. 1% to + 5. 1% with &%
Spyrite < & Ssphalerite 5‘34555{“.,1”3, indicating that the sulfur isotope fractionation among sulfides is
far from equilibrium state; The later stage medium-coarse grain sulfides { galena and sphalerite)
have higher 8**8 value of = 3.0% ~ + 5. 1% with 3345133”-,.9}63455[.h319m} 3348Ea|m, indicating
that the sulfur isotope fractionation among sulfides generally comes to equilibrium state.

(@ The?%® Ph/2% pb rato of the sulfides in the deposits ranges from 17. 798 1o 18. 364,
*’Pb/?Pb ratio from 15.481 to 15.727, and **Pb/*™Pb ratic from 37.969 to 38. 588. The
model age mostly concentrates in the range of 400 ~600Ma.

& Systematic studies on geology and geochemisiry suggest that the Kalangu-style deposits
is formed by the mixing of two different types of fluid. One 1s rch in sulfur and lower metal
contents with lower ore-forming tempcrature and higher [s,» which possibly derived from adja-
cent host strata. The other is rich in metal and lower sulfur content with higher ore-forming
ternperature and lower fo, and I5, which possibly transported for long distance. The deposi-
tion of a large amount of fine grain sulfides was resulted from the quick precipitation of fluid
mixing.

{3) Wulagen-style Pb-Zn dcposit

Belonging to sandstone and conglomerate-hosted deposits, the Wulagen-style Pbh-Zn de-
posits represented by Wulagen deposit and its adjacent ore cccurrences, occur in the Kashi
Meso-Cenozoic depression of western Tarim Basin. They are hosted in brecciated dolomitite on
the bottom of Tertiary and sandstone-conglomerate on the top of Upper Cretaceous, which
formed two mineralization types: breccia one and sandstone one. The former dominantly yields
veinlet ore, and the latter is mainly disseminated ore with local brecein form and banded
ores. Sulfides include galena, sphalerite, pyrite and minor chalcopyrite or trace arscnopy-
rite. Ganguc minerals are exhibit dolomite, quartz, celestite, calcite, sericite and gypsum. The
ore-forming element assemblage is Pb and Zn associating with Sr and Cd, while the Sr() grade
can reach 21.82% —26.22%.

The minerogenetic epoch of the Wulagen deposit is in accord with the transition pericd of
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the Tarim Basin from Cretaceous extension to Tertiary compression. The host rock, i.e., Up-
per Cretaceous sandstone and Lower Tertiary conquina-dolomitite breccia zone, is a palaec-wa-
ter-bearing bed structure along the boundary of different strata that are isolated by clay rock on
hanging wall and footwall. The ore-forming [luid is characierized by thermal brine with temper-
ature of 144 ~193T and salinity of{12.8~20.3)wt % (NaCl}eq.

Based on the above characteristics, it is suggested that the thermal hrine in palaeo-basin
during Cretaceous extension period was well developed, it resclved and lcached ore-forming ma-
terial such as lead and zinc out of clastic racks of the basin and basement, and then formed the
ore-forming thermal brine. Affected by long-distance effect of collision between the India plate
and Eurasian plate, the basin transformed from extension 1o compression, the ore-forming
thermal brinc was extracted out and migrated along K;-E; boundary of palaec-permeable zone,
and precipitated ore-forming material on favorable place. As a result, the Wulagen and its adja-
cent strata-bound sandstone-conglomerate type of Pb-Zn deposits formed in this way.

Although there exists metallogenic difference among the three mineralization styles in the
western margin of the Tarim Basin, several common characters and genetic connections among
them make it possible to establish a regional metallogenic model for Pb-Zn mincralization.

(1) The Tarim Basin offers abundant Ure—farmfng material. The Tarim Basin is composed
of Precambrian metamorphic bascment and sedimentary cover. This suite of meta-sedimentary
and sedimentary rocks, total thickness > 10, 000 m, lithologically dominated by felsic clastic
rocks, which are rich in Pb-Zn component and casily to he leached, and is an important source-
bed for Pb-Zn mineralization in the western margin of the Tarim Basin.

(2) There cxists a condition for thermal hrinc. The ore-forming fluid for the three Pb-Zn
mineralization styles share common features of lower tcmperature (generally 120—2107C ) and
of low to medium salinity with(5—~20)wt % (NaCl)eq. . This kind of fluid should be an ore-
bearing thermal brine. The Tarim hasin possesses favourable condition for the formation of ther-
mal hrine, because several gypsum-beds in the sedimentary column formed in Paleozoic and
Meso-Cenozoic can develop inlo larger scale ore-forming thermal brine system under the favor-
able hydro-dynamic and thermal condition.

(3) The favorable structure-thermal brine condition was formed on specific stage of lecton-
ic evolution. The Huoshibulak-style (SEDEX type) Ph-Zn deposits was formed in the Maidan
extension basin during Middle-Upper Devonian. The Kalangu-style Pb-Zn mineralization has
connection with large-scale regional thermal brine activation possibly caused by the West Kun-
lun orogeny during Carbonniferous-Permian period. The regional dolomitization represents the
channel way for the fluid migration. The hreccia zone not only offered the place for orebody,
but also causes regional activation of ore-forming thermal brine. The Wulagen-style Pb-Zn (-Sr)
mineralization is geochronologically consistent with the collision between India plate and
Eurasian plate, which leads to the migration of ore-forming thermal brine and then precipita-

tion in the favorable position of palaco-permeable zones.
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4.Ph-Zn deposits related to granitoid

The Pb-Zn deposits related to granitoid dominate the Central Tianshan “crystallize axis”
and its periphery (the Keziletage-Boluchuoluo belt) . They are hosted inside and outside the con-
tact zones between granitoid (granite-porphyry, monzonitic granite and moyite) and Silurian—
Devonian epicontinental clastic- carbonate rocks. From the intrusion to disial location, the min-
cralization changed from porphyry, skarn into hydrothermal veins. The perphyry deposits are
hosted in guartz porphyry, granite-porphyry, cte.; the skarn deposits occur at contact between
moyite and limestone; and the hydrothermal veins hosted in slate, siltstone and limestone. Li-
thuangshan, Kendenggaoer, Dongdujin, and Kalabage are the representatives of Pb-Zn miner-

alization related to granitoid.
5 . Metallogenic regnlarity of Pbh-Zn deposits in Xinjiang

(1) Strata-bound Pb-Zn deposits arc the most important Pb-Zn mineralization

All discovered large and medium-size Pb-Zn deposits in Xinjiang are strata-bound type that
accounts for more than 90% of the 1otal Ph-Zn reserves. The Pb-Zn deposits related to grani-
toid are onlv small-sized and cccurrences.

All the important types of strata-bound Ph-Zn deposits in the world can be recognized in
Ximjiang, including volcanic-hosted massive sulfide type { VHMS, Ashele Cu-Zn deposit), vel-
canc-sediment-hosted massive sulfide (VSMS) type (Kecktal Pb-Zn deposit), fine grain clastic-
hosted ( SEDEX} type { Hucshibulak Pb-Zn deposit), carbonates-hosted MVT type ( Tamuo
and Kalangu Pb-Zn dcposits) and sandstonc-conglomerate-hosted type { Wulagen Pb-Zn de-
posit). Well-developed and various types of strata-bound Ph-Zn deposits ts the important pecu-
liarity of Pb-Zn mineralization in Xinjiang.

(2) Time-bound character of Pb-Zn mineralization

Althcugh Pb-Zn deposits in Xinjiang were formed in varicty of ages, they have time-bhound
character obviously due to straia-bound type dominating mineralization. The Pb-Zn metalloge-
netic epoch is successively Devonian, Carboniferous—Permian and Lower Tertiary in the order
of importance. [Devonian straia arc the most important horizon for exhalative-sedimentary Ph-Zn
deposits. Most strata-bound Pb-Zn deposits were formed in Devonian, such as Koktal-style de-
posits hosted in Lower Devonian volcanie-sedimentary rocks, Hoshibulak-style Pb-Zn deposits in
Middle -Upper Devonian clastic-carbonates, and some Dlevonian stratiform Pb-Zn polymetallic
deposits in Tuckexun area {eg.Caihuagou deposit) . Carboniferous—Permian marks the second
metallogenetic epoch, The Maangiao and Akesake exhalative-sedimentary Pb-Zn-barite deposits
were formed and hosted in Lower Carboniferous on the Central Tianshan superposcd rift basin
{aulacogen). While, the MVT type deposit hosted in Upper Devonian—l.ower Carboniferous
strata in the Tiekelike Ph-Zn metallogenic belt is of epigenetic origin, and was probably formed
at the end of Permian. The third metallogenctic epoch 1s Paleogene represented by Wulagen Ph-

Zn deposit, which accords alsc with Pb isolope model age.
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(3} Ph-Zn mineralization associated with mature continental crust

The Ph-Zn deposits in Xinjiang are mainly distributed in three metallogenic belts: southern
margin of the Altay Mountains, Central Tianshan “crystallize axis” and western margin of the
Tarim terrestrial massif (basin).Particularly, the southern margin of Altay Mountains and the
western margin of Tarim terrestrial massif are ithe most important Pb-Zn mineralization area.

Precambrian crystalline basement characterized by felsic composition (schist, felsic gneiss
and migmatite) exists in the all three Pb-Zn metallogenic belts. Meanwhile, the S-type granite
is weli developed and associated rare metal mineralization occurs in the Pb-Zn belts. These fac-
tors indicate that the Pb-Zn metallogenic belt is mainly related tc maturc continental
crust. I hey were formed in the active belt of continental margin and the superposed continental
rifting basin. On the other hand, the Junggar terrene which rarely exists Precambrian basement
produced Cu, Ni and Au mineralization in stead of Pb-Zn deposits. It is indicated that the well-
developed Precambrian felsic metamorphic hasement is not only a determination for Pb-Zn met-
allogenic belt, hut also an important prospecting indicator for Ph-Zn deposit.

In conclusion, Xinjiang possesses great Pb-Zn potential and would be an important suc-
ceeded base for Pb-Zn resource in China, due to its favourable metallogenic background, variety

of Pb-Zn types, lower study and exploration degrec.
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