1000-0569/2004./020( 02 ) 0249-58 Acta Petrologica Sinica % % ¥4%

MEEX LEHMBERARNKISRT K
— M EREEREAAXNET L6

Ri#E IR T® aEE BEH
ZHAO ZhenHua, XIONG XiaoLin, WANG Qiang, BAI ZhengHua and MEI HouJun

PEBERE T M ERICEBERET, 14 510640
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China
2003-09-19 4 4% 2003-11-21 %=

Zhao ZH, Xiong XL, Wang Q, Bai ZH and Mei HJ. 2004. A case study on porphyry Cu deposit related with adakitic
quartz albite porphyry in Mosizaote, Western Tianshan, Xinjiang, China. Acta Petrologica Sinica, 20(2) :249 - 258

Abstract Some large or giant porphyry Cu deposits related with adakite are widely spreaded around the sircum-pacific area.
This paper provides a case study on Cu deposit related with adakitic quartz albite porphyry in central Asia metallogenic province.
The Mosizaote quartz albite porphyry possesses similar geochemical features of mayjor and trace elements with metallogenic adakites
in the world, such as rich in Na and Al; high contents of Sr and low contents of Y, Sr/Y >40;depleted in HREE,La/Yb >20;rich in
Eu(8EwEu® 1.15 ~1.27). The isotopic ages for the quartz albite porphyry are 268 + 5Ma(* Ar/® Ar), 248 + 12Ma( Rb-Sr) and
254.5Ma(K-Ar) respectively. The ore bodies are mainly in the forms of veins and network veins. Epidotization, propylitization and
pyritization are the dominante alteration in the wall rocks . Chalcocite and bornite are the main industrial minerals. The ores are rich in
Ag (5.35 ~240pg/g), Pb(0.01% ~0.16% ), Zn(0.26% ~2.40% ) and Au(0.02 ~0. 16ug/g). The isotopic compositions of
O and H for the inclusions of chalccocite, bornite and malachite are; 80 —2.54%0 ~ -8. 11%o0,8Dy,0 — 68.9%0 ~ -~ 98. 8%o.
The isotopic compositions of S and Pb for these Cu minerals are: S —6.0%0 ~ 5. 81%0 — 0. 28%0 and *” Pb/**Pb 15.46 ~15.77,
26 ph/?™Ph 18.01 ~ 18. 42, indicating the deep source of the metallogenic materials. Close relationship between the Cu mineralization
and adakitic quartz albite porphyry can also be found from their similar isotopic compositions of Sr and Nd, such as (¥ St/* Sr),
0.70596, ('*Nd/'"®Nd);0.512403 and e, (t) +1.5 and the isochron ages of Sm-Nd(243Ma) for the Cu minerals in the Mosizaote
Cu deposit. The Mosizaote adakitic quartz albite porphyry was generated in the post-collision stage: a significant turn of regional
tectonodynamic framework from collision compress to extension. The following featu s, such as high temperature and pressure,
and fluid rich in volatiles, high oxygen fugacity and quickly rising of the adakatic magma, may be the dominant factors controlling the
mineralization of the adakatic magma.
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Geological sketch map of Mosizaote Cu deposit in Western Tianshan
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Fig. 3 Diagram showing the relatioship of different Ag . Cu ores

in Nileke area

Table 1 The Ag contents of Cu minerals in Mosizaote Cu deposit
7Y HRs Ag(pg/g) Cu(%) Fe(%) S(%)
BEy Xy93-3 2478 70.29 21.94
X93-142 2405 73.99 19.88
X93-220 2855 60.31 9.35 17.55
HET Xy93-93 763 60.49 10.54 25.47
X93-175 2398 69. 51 21.84
Hg-2 529 56. 80 11.29 24.78
X93-192 937 56.49 10.04 20.01
HEF X93-263 199 85.57
B_En X93-240 122 31.92 29.93 35.28
N-242 69.6 24.35 33.69 39.77
Hey X93-160 160 9.37 43.65 44.96
X93-169 82.8 4.60 47.10 42.12
SHHTE b R E B AR AL B S B SR
2000 BLRCuAgHTRPHTHERHBKF. CLL LA BEFT ik
o F.CLAN T ) & il % 52 5125 200 ~ 1800 pg/g, 100 ~
1000 4000 pg/g #144.5 ~31.6 pg/g, MIB{ESHH 29000 pe/g,
800 5 22120 pg/gi 37 pe/g, M H Cu 485/ R Ag 55 F.Cl LIEMX
500 %R, EHETHREHT PORAF.CERUEH, 250
4 PRI 0.61~1.78 ng/g F14.30 ~31.32 pg/g, TEHT K EHFRE
200 SE R ey 4 MY BAE J WEWE # Cu Hg As.F.Cl % . F R ¥ HH
o 105 ~310 pg/g, ¥ 150pe/g, 588 Ag #1 Cu TE LKLY
100 :o o © ¢ HENETENE/AYEARERT .
~ % ) ° oo
w ¢ ST 3.4 AWEBRE
o ® ‘ RSB RIRE — AR 300°C £ 7 , BYI0 A BB
| oo’ BE YRR B, A — 2k MR R BT LR
o 230 ~245C; EHT RIBRIBE N 200 ~ 245C, HEHT XN
ol o , : 345~380C, AHAMEAT ERAH —RENR 241 ~
8 ¢ 330°C; MRS AT RREE Y 415C,
ol o o
o 3.5 HERR
M AT Y (B ERT AEHY) R RAaBREN
2 Sm-NQ A48 4E ) 242. 6 14, 4Ma( 4TRSS | 1998) ; KX
| L WRRIXRAT 7 H5 P 5 R Doe BIRAF 4 248 -
Vor 01 04 08081 2 4 6810 0 # @ 306Ma, REREERESAENKIS B, RPR B,

3.6 FEfRRAR

Sr.Nd A & X G EAKTE T AT Y25
F17 Sr.Nd Ffr RAMME (F£2) . AEMKTEHETS*Sr
A, &5 4k 78 B %=, (YS/%Sr); 2 0. 7051 ~ 0. 7054,
(" Nd/"™Nd), LB S, FE N 0.51238 ~0.51247, £, (¢)
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Table 2 Sr-Nd isotope compositions of host rocks and Cu minerals in Mosizaote Cu deposit
BE RS Sm N WSm/ Ny 2 ("N’ exg  Topm Rb Sr SRb/ M8/ . (s/ oo (1)
5 AK (ue) (pe/g) '™Nd  “Nd MND); (1) (Ga) (ng/R) (p&/®) ®sr B *Sr);
XT-88 Sd 2.03 12.72 0.09671 0.51256 11 0.51239 1.84 0.598 33.58 1353 0.07182 0.70527 10 0.70499 11.53
XT90 Sd 2.46 15.85 0.09400 0.51257 13 0.51241 2.09 0.578 50.49 1648.1 0.08868 0.70570 12 0.7054 16.66
XT91 Sd 2.44 16.24 0.09090 0.51256 11 0.51241 1.99 0.585 29.8 1118.01 0.07715 0.70547 13 0.7052 14.02
XT-104  Qap 2.25 14.19 0.09592 0.51255 8 0.51238 1.57 0.620 57.08 843.8 0.19820 0.70613 16 0.7054 17.30
NI2-3° Qap 0.28 1.76 0.09778 0.51252 16 0.51236 0.75 0.699 83.28 292.02 0.8222 0.70826 4 0.7054 16.30
NI2-13*  Qap 1.51 8.35 0.10917 0.51254 11 0.51236 0.86 0.685 45.66 348.6 0.3777 0.70667 2 0.7054 16.00
XT-161 Qap 2.23  20.36 0.09610 0.51258 10 0.51241 2.17 0.568 28.23 788.68 0.10360 0.70510 8 0.7051 13.42
XT-162  Qap 3.23  20.25 0.09530 0.51257 13 0.51241 1.98 0.588 30.56 645.62 0.13700 0.70558 6 0.7051 12.53
XT-195 Qap 1.9 11.14 0.10320 0.51259 11 0.51241 2.15 0.571 29.4  367.27 0.23170 0.70620 11 0.7053 16.37
XT-196  Qap 1.73 10.38 0.10090 0.51264 10 0.51247 3.26 0.472 46.81 298.8 0.4534 0.70692 20 0.7053 15.7
NL1-6" i 0.3 1.54 0.1188 0.51259 30 0.51239 1.65 0.631 1.91 588.53 0.00930 0.70583 1 0.7058 22.7
+ W
NL1- 4w
8.1°  +MEET 0.12 0.67 0.1037 0.51257 9 0.51239 1.69 0.610 0.214 26.65 0.0232 0.70585 1 0.70576 22.3
NL18* BE@E®" 0.5 2.98 0.1069 0.51257 12 0.51240 1.80 0.603 0.322 21.05 0.0441 0.70619 4 0.70603 26.03
NLI4 HfEf 3.86 21.63 0.1078 0.51257 22 0.51239 1.64 0.625 5.46 558.65 0.0282 0.70593 1 0.70582 23.17
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23 ERATE Cu ¥ KMELIRAR
Table 3 The S isotope compositions of Mosizaote Cu deposit
S Fx B H MEXTR 84S %o Uiz d
X93-93 pv A MR A ;3o 0.09 3L
X93-192 109 5 AEPKRES ey 5.8t X
-8 AR ¥EEy 2.80 BAH b
24 ARBKRE .30k 3.40 A A5
Ch-1 FaRRE Rl ey -6.00 BWE AR
Ch6 ili# H#w -5.20 A 2B
Ch-7 KILfATHE By -6.40 HHA A
Ch-8 ZIARE By -4.60 B B
Xy93-169 ek 3 R A He -0.61 A3
Xy93-160 BRT A ey 1.23 A3
Ny BRfuE BEy 4.20 B Ak
N, B K famR ey 0.10 A b
X93-142 PRT A MEHEE ~3.18 %3
MK B Llie WD -3.90 HAA QK
X GR 1] WERE Sy 0.30 AR Bt
ST-5 R T BERfuRE -1.10 HE 9 A
sT4 IR A £330 -1.50 BB 9 BA
ST-2 A WET -1.30 HTEMIR 9 A
ST-1 BHIERE wEy -0.90 HRHIE 9 BA
K3 AR KRE YEHD -2.10 A 6B
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BMER, REATHRE L@ FEE - N EmE,
HEFHRFENFEX BT, RO R A

O FEAT/RKEXREX ARBFEZEK 05 MBEHANE. 199. 45 ®
BERES R LBEEATR R R EXEE, ¥ ERS N,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



500 T T T T T T T T U

450 F A=HEREE A o 5% B AT BTMOR B 43475 il it £

’ B=4) B 45 St S (M A (OD+RHE A (P)+

400 HLEHE £ (CPX)+#4 5 ¥ 41 (OPX)) -

350 % 2
> 300 =
. 950 0

100 T\ &2 “EWM” WEiliE, -
o) R H ML
50 (o) —H -
s SE—— Y0,
0 5 10 15 20 25 30 35 40 45 50
Y(ug/g)
1.4 T \LABRan mana b ey ;
' z T H A
ya S /I ' ‘/“szi L

5 Eu

0.4

;BT F ML FEAE (IR (<1.0GPa)
I‘ AT AR S ':'Uv'n K

0.
0 " ] ] 7! 200 o
50 55 60 65 70 75 80
Si0, ()
5 — T — e
LU F A/ IEE(<1.0GP)
4 [ IMBERA KRS T
o 3
Wrapi¥ e |
o . wl 'l uknjl Mo S T
i TN A -~ SN -
~
-
1
’I\UU fi
f‘! ! v,
’J l
U - - - - o WHSE VD WO TN W W
50 55 60 65 70 75 80

A7 BRiE Cu, Ag T AXRMRETHAOHE
TEAR (AP ORARARTRES)
Fig.7 The diagram of adakatic rocks related with Cu, Ag

mineralization in western Tianshan

RAEMYROA—EXBET M ERNER, MEXE
TR TR RIMNBEE T K, 2T K BT KRG & H03F
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KR RNEGZE T HANBBER TRY Ba0ER,
BV RENEXRFTEERRTTHRZRAAAGNEM,
Thiéblemont et al. (1997 ) A X —& 5 Cu-Au-Mo B FKH XM
BREATEEAEBTRATIE,

BEXILE Cu Ag BF A RMERERAARNKEARS
R SHMU KRR ERRAREEAERTRAEER
KYPH —BL, W ERX B AL LSS MG RN B
($FEE,1999; Zhao et al. , 2000) ., REEFHAINEA G E
o bR 5 43 P 9 B K BT RE R A IR UL, H9 5 Ak ) AR 1 B R 6 A
iR BIEK, KT B S Y T L, R A K BT Bk
BARAERERBEH BERBEHAREAFXERGT LR
RETIKRER(BEE%,1999; BB/HSE,2001), KB
ERASECLENE, FBABREEHERL, EATRES
B AREd. S, fmX s X mRy RS RR
HFE Bk 52 ~62km, SF-# 52km (3 H By %, 2001 ) , 7 ¥ 8)
T~8 N HEEBRAE R, F 2 ~3km (RXRES,2001) , X7
i 1 ) 1 T R B FENR S M R FE RO SR R ELE A
THEREEBEBESRETIRERE SR T RROMBE .
BRAF TR Cu Au MAHBIFIK JER S
5.1.2 s ¥ MELLAR

S5HARTHRS Cu-Au FEBRAT AXRNRERLE
MR, R RN RS A RN KA FT LD
IR MEBEARAN, BRSREIRERRBEREURK
RAAGERBEERGTHSERSAL(E MET),

5.2 RERRERURNYBULERR
5.2.1 BRENBRARESN

TR HERBBIE RRETE, ERMENETR
FTHERBERMEEEREA. ENHRESE.2 ~
4.0GPa) B IR (850 ~ 1150°C ) ARKAE AWM=Y. —&HEM
AT PR CEARR RS, Y — LB E AR 600
~900°C (NI E M Dinkidi FAHED K) . XERAQ
BANGELE BAXKEP RKERTRESHENERAX,
EHBAU TR AR AP TF Cu-Au-Fe AP TR
T,

Khitarov et al. (1982) & B FE 700 ~ 900°C B}, Pb.Zn,Cu
EREFHEIRSENRRE . Uabe(1987) Bd ERE
B, e RITEERRCHYTHRE) 5SHEZRK SR
REGEEENAMATEEE/N, BNEHNBRSRBEAE
BARTARWR PRI, BT H,0 TR PR B,
e A A BR E S, 5B &t AR &S H0 K
FREE R/, BRERTRLEWEEIRE S, H,0 M
wikRHEFRA AP EE, EREKENRAET, B
FEHGBR, AR RS AR LS, — e RTRM Cu
SRHAFARREF TN E, A TFREZHEEEENR
FEE(1.2 ~4.0GPa) &M T, Bt RETERMKRER
RAEFAERBOBH R YEGES, W ERESHH
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MIFEEE % BRAL
5.2.2 FER4ORNK

FEKILRIRBE P, P ZE R Mo 22 P R il K B A B
RAEBBY BEREREER X LREZ AL BT P HER
AEEERMER Cu-Au £ RP K. BETHFFRES,
T i o 3R R TR R T B T AR A A

ANA + BKA = AX = ABA + B4

+ RBTEBE + FERNPKA

EERRMP,BNAERE(L2~4.0GPa) . HiR
(850 ~ 1150C) KU TR BE=LERKBHEERFOM
&, BV T bt X R A A 7E AR B A o AR ok B L
KRBT, XL TAER N = ERETEERIEE AR,
MHEM Co-Au ¥R BREBIEEFAR,. BREARRTR
BREA ERREE EHT . BREPEEHRB TR CL
OH,Au.Cu FEHERIRHHE QA ERTERREAYTE
TRk, Cl R/ k5B HR 3y 10 ~ 100 (Killine,
1972) ,Cu M EIBE SR EH 0. n ~50 16 Z[H
(Candela, 1984) , X Cl AR ABB AR, ERERH
WU (XAERE-HRCRBEA Cu 9P RE L) FRT TR
FERRBE PR EEILm, X EREME, TAEHAELME,
AT CuAu ST TR LR FRMS T BT 4 (Zhao
et al. ,2003b) ;

A, = Mcu::O 1 'fz)dF

K ARESI AT R T B Cu 8, M, —IFHE S
Cu AR, LA FREEN Raleigh 3B H fg FH
RHEBRET=E LRI BEYA, EFELESHNBETE
BE Cu e TRNERELRM MVP, NRERREh A (A 3
“BHEMABEE. LR, B RAAT RNERE TR
ARAKBEE F.CLIZHELR S, N Cu, Ag S EERD )
BT &M, (B, 7EM( <40km) 357 F B FEE ( <850C)
FET . ANGHELTRER, =ENREIEEER, AHF
ERY KEER .
5.2.3 HEABABR ki A

i LA A S B X B E k. 7
MR R EMBRHEFRERE RO EREREALYN
(Sillitoe, 1997) , EMMIBE MR ERREX N AEHE
BE, ERERE () WEES, UM SEAYARE,
MELUEAREY Co ik iE ik, BMe R BERZHE
o, H—HHE,S EEYHARE,# S 2 S0, AELEM,
HTMEREER I FFE Cu TR B R AR R, W AR
KRS KRB, FEEBRGT B, M, BENHk
YI(S )W BRBREL (SO; ™ ) ¥, AT B K A2 FE s BR B Cu 3
ABRAY AT B S, Cu HEMITR, B Lo, BH T
Cu’ " EERGE R BT REERBAEEE, YERRETK
TR I Bk A SOH (RS E CLIAE) o

BIRTRAE A — AT BB A8 5K 4 B4 e BB B
HC-AEERBTAXNERLTEHE R R SEu

(3Eu >1) , BT RREMT KRB A A RN KIA RS
Bish, BLBE Si0, 38K SEu BUAK(E 7)., B FXREAA
ARMERNELRRERERTFORANRER BKA
HERRHBAR, B, RBFHAE ORI RN IEHR
H-BREARN LR LR TG ER(BRAIRNE
R)KFE. XRH, 5 Cu-Au FE BRI A KHIRIK TR
HRHBAEL IS BT, TR AT e P b A48 R
79l Sillitoe(1972) IR R KA K E R TRAE Cu-Av-
Mo HIRIITE L. BRUL, PR b FH .5 57 55 B R K SE A 3K 7T
BEAFI T B 40 A R EE B BRI, B oy eyl o R (IR 48
Rtk Cu A LR AR BB R R M R,
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