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Fig. 1 Spatial distribution of porphyry copper deposits in Teethyan metallogenic domain (after Zhang et al. , 2009, 2010)
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Pontides Cooper Belt in Turkey: 1—Derekoy; 2—4xzelyayla; 3
6—Ali-Abad; 7—Darrehzar; 8—Meiduk; 9—Sar€heshmeh; Chagai Cooper Belt in Pakistan: 10— Saindak; 11
13—Dasht-e-Kain; 14—Kundalyan ( Afghanistan); Yulong Cooper Belt in China; 15—Narigongma; 16— Yulong; 17—Zhanaga; 18—

Salikvan; Sahand-Bazman Cooper Belt in Iran; 4 Kale Kafi;
Reko Diq; 12—Koh-i-Dalil;

Sungun; 5

Mangzong; 19— Duoxiasongduo; 20—Malasongduo; 21—Machangqing; Bangong Lake Cooper Belt in China: 22—Duobuza; 23—Gaergiong;
Zhongdian Cooper Belt in China: 24— Xuejiping; 25— Pulang; Gangdese Cooper Belt in China;: 26— Jiama; 27— Qulong; 28— Lakange; 29—
Nanmu; 30— Tinggong; 31—Chongjtang; 32— Bairong; Copper Mine Area in Indo-China Peninsula: 33—Monywa ( Myanmar); 34—

Mengpur (Malaysia) ; 35— Tangsé (Indonesia) ; Anatolides Cooper Mine Area in Turkey: 36—Kisladag; 37— Copler
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Fig. 2 Geotectonic setting of the Chagai volcanoplutonic belt (modified¥om Kazmi et al. ,1982, Perelld et al. , 2008)
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Fig. 3 Stratigraphic columns for Chagai volcanoplutonic

belt (modified from Perell6 et al. , 2008)
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CInBHFE 75 3 (Koh-i-Sultan) . 7+ #F) (Dam Koh) .
A (Grim Koh)  BRHIAHIIR (Koh-e-DaliD) |
W7 IR K& 1 B (Speghar Koh) 508 JF 77 48 T DL ix 26k
L et Jhy T 1 VR B R SR AR (B S AR G 1Y
5% (Dykstra et al.. 2979 ; Perello et al. , 2008;
Razique,2013),
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Breitzman et at. ,1983), W HEIR A S BIGAE N &
ik rr O Hi DR B S B e R b2 i KT R A
B, TN U LK b i DX 2L Y R L LK IR 4
150 ke[ 4) 5 R BHR A 1 51 a5 L ik s 7
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Fig. 4 Geological sketch of Chagai volcanoplutonic belt (modified from Perell6 et al. , 2008)
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1—Oligocene-Miocene sedimentary sequences;2—Paleocene-Eocene sedimentary sequences; 3—Late Cretaceous-Paleocene flysch sequences;4—
Late Cretaceous volcanic and sedimentary rocks;5—Neogene volcanic arc;6—FEocene-Oligocene Chagai Intrusions; 7—Miocene stocks (Sor Koh

Intrusions) ;8—Paleogene ophiolites; 9—Dry salt lake; 10—Reverse fault; 11— Strike-slip fault
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22008) . BEA ATk 5245 T ) w1 DX 38k 4, AT
REZTE B[ FE A B 5 RO Al B 1 O 2 I T 46 1Y
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B KL S e A L i B o o ) AR
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300 km, 43 A & 48 PBREE LG PR () B 5t X (%

2.1 = NS RE T REFE 3) A 4% v il w4 T 4R X (855 M, i il i
B i KLU A I Al 3 S Ry I 1 S R A 0.65% .4 i 4i)0. 33 g/t; Cooke et al. , 2005
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Fig. 5 Summary chart hlghhghtmg the distribuijen of the main magmatic and uplift events along Chagai volcanoplutonic
belt and the timing of porphyry copper alteration-mineralization (modified from Perell6 et al. , 2008)
1 BRERLERETENE NTTUHRERZHIE
Table 1 Geochronogogic data of intrusive rocks and alternation minerals from Chagai volcanoplutonic belt
W IR (D RSO AR W I FEPE (Ma+ 26) HHlE ke
ey BB AR T 4 K-Ar 22.4740.4 Perell6 et al. ,2008
B R 1 7 ! "
B RAH U-Pb 22.18+0.2 Fu et al. .2006
HRREOZE LR R D AR ) K-Ar 16.9+0.9
Sor Baroot . x
N NB o B ORRK A S BRASE K-Ar 54.8+1.9
Alam Reg £ TR A CREAR -6 i 0T 2 e o 8 ) RANE K-Ar 2.040.8
Washaab TR LA AR5 4 40 Ar-39 Ar 5.94+3.8
Kirtaka Bt AR5 ) O A3 Ar 18.06+0. 38
Bat) RAE K-Ar 48.9+1.2
Bt Z A K-A 48.9£0.8
Ting-Dargun L\ i AR ' Perell6 et al. ,2008
N AT RAH K-Ar 18.8+1.5
Btk T ) 10 Ar-39 Ar 23.4+0.6
Madh Ha kL FEE) AR K-Ar 24.3+1.0
I BESARNS AR B ) 40 Ar-3 Ar 37.0+£0.8
Ltarate B
5 = BlUAS K-Ar 43141, 1
Basilani B 1"‘1]}‘% K-Ar 44.240.8
Talaran LS AR 5 ) K-Ar 44,8+0.8
Durban Chah [y 1RAF ST AR W 10.9+0.7 .
Breitzman,1979;
Ganshero A BRAE FA AU 36.141.1 Brei L 1os
Ziarat-Pir-Sultan [y A ZUA AE 21.040.7 reitzman et al. ,1983
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Table 2 Geochronogogic data of intrusive rocks and alternation minerals from
Reko Diq porphyry Cu-Au ore-concentrated area in Chagai volcanoplutonic belt
IR (D IR /B! HURE WP AW (Ma=26) LI 3
Buklt Pasir BB sEE) AR K-Ar 11.0+1.1
H79 Ma AR 4 ) K-Ar 13.0+0.2
HI15 WA Re-Os 11.73+0. 04
H13 AT K-Ar 12.0+0. 2
H3 AT K-Ar 10.8+0.2
AR ) K-Ar 11.4+0.2
H7 TS ) K-Ar 10.840.2 Perello et al. ,2008
H35 B AR 1) K-Ar 13.840.2
H9 Btk ARG K-Ar 10.540.2
H36 Bofk AR ) K-Ar 11.340.2
Bl 7« BFIR (W) R AR ) K-Ar 10.1+£6.2
B« B BFUR(NE) | B R LBEED AR K-Ar 18. 4245
Bl o Bt o KRR (Vent)| AN A RER A b 5 ) K-Ar 2. 040, 8
%ﬂw‘ Re-Os 11.825£0. 04 Perelld ot al. 2008
H14 Bat) AR K-Ar 12.040.2
[pa BRAH U-Pb % 22+0. 50 Fu et al. ,2006
H27 AR ) K-Ar 13.840.3 Oczlon, 1996
FKAEWIA ARG K-Ar 3.8+1.6
H b PhAE T K-Ar 22.47+0.4 Perello et al. ,2008
Tanjeel - Re-Os 22.41£0.07
B BRASE U-Ph 23.29-+0.24
Fu et al. ,2006
agel BAH U-Pb 23.7540. 19
Parrah Koh [ yel BAA U-Pb 23.297+0. 24 Fu et al. ,2006

Perello et al. , 2008) . % [H 35 78 -4 97 IR (%40
Mt, 4 57 0. 41% , 4 k47 0.5 g/t; Sillitoe dt_al. ,
1977 Sillitoe, 1978,1979; Ahmad, 1992) | % 7 4§
e BLBE W PR (350 Mt, Hil fh A7 0. 3% ; Ahmad,
1992;Singer et al. ,2005) 28 ¢ AU | H AT BE 7 78 4l
TR, WA AR A WRERI T 50K A B %M
KB TR S AR A B AR Cu R\ 2 IR R - 7
B IR CE AL Au-Ag T Au R R H Pb-Zn-
Ag-Cu §" R (Siddiqui, 1996 ;Perello et al. ,2008),

R A8 DX sl 50 b 4 A TANA0 » ] 8 B 5 s o
N IIBER RGE5 R 2R TU TR AY o 7R3 1 BiE 2 78 4 -
S IR F B A AR B R AR 1 30 S 5 LA A il
M7 LT K IE BB 32 27 T e 1 i SR e
T T A A LA A B a5 A A MR rh, S ) S R
TH 1] 7 Z2 WA OO VR L Ak ol A2 P %5 0 AH 56 (8]
5;Perellotalz,2008) , PHHSAY BT & T -4 07 IR 2 5L
G ARG AT 5 Bk b 7 A 2 B 1t i
FITT AR 1 5 i A R LD 5 T T — TR )
[ 719 Z2 103 LA A AR AT 8 XS T A -y
A 45 2 VIR 5% (8] 55 Perelld et al. ,2008)

B KL A SR A Y BT 2 R O B

- R AR AT T 0B R B0 A D K B
AL b I BE b B 85 B 1 22 91 A9 R AIE (Sillitoe
et al. ,1977;Breitzman et al. ,1983), &% Bl & N &
e 2 A R T BE Y 22 A SR AR AR L
IR S g NG AN I NSk R e s (A 6]
Y- Ha b R E AL, Hh R REAERT
(Perelld et al. ,2008; Hou et al. ,2011) .,
2.2 SRRt BUFFAE
2,21 ERHBEHAEE CrAui &KX

T i SR T Cu-Au 37 8 KL 7 F B 70
%535 (Quetta) 1 75 500 km. i B i (Nok Kundi)
PG5t 70 km 4k (Bhutta, 2004) , % it Bl & ¥ LRI 5
O 3L HH (19 3 B (Perelld et al. ,2008) . % X B BE
Fr A A TE R I b T R A Ry S 1 5 T Hh
B E B & LAY (Khan et al. ,1981) , i f5 [ 38 iy 11
M Jo A A e o Lk 47 P 40 4F 5 (Bhutta, 2004) » H I
¥ e B 4l A R 2 7] (Tethyan Copper Company
Ltd) 1B F] 58 # 45 2 #&) (Barrick Gold Corp. ) %} H
BT BE S B35 (Perello et al. ,2008; Richards et al. ,
2012),

el s BE A R Cu-Au B8 XA T 51 35 K1l
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AP ER L m AE 4 B NW i 6245 B
W7 J2 RO g B I R T R E 20 A BE s L -4
IR RO (B 6.3 3), HATA 6 K807 IR, H
R AR K H14., H15 5 K (Perello et al.
2008)
2.2.2 FEEZERERESR Cu-AuH K

5% I K v BE A Cu-Au 7 IR 7 T 52 5 7 B 0
B 5 1 4L 4% S Ak W LA DY B S B
L 7L (Fort Saindak) 5/ 9. 4 km, & [ 36 Wy 38 5%
KEBEHH K Z — (Malkani, 2011) , FL7E = ik 0 7]
(1941~1944) , B[ B #b, J5t 18 45 J&) 5t 7€ 1% 5 35 o i [X.
(R 7 5 A A ik b B A B 5 (Muslim, 19715 Ahmed
et al. ,1972), % N 35 50 4 57 10 A Ak 2 B 5 30 30
W A s AE 1961 4F B ¥k K LAY (Schmidt, 1968;
Ahmed et al. ,1972;Sillitoe et al. ,1977). HTF, P
[ 74 4 B T4 H A R 7] (MCO) IE £ TR 5% [H 1k 7
WK (Richards et al. ,2012) .,

B R 3k R BE A T Cu-Au B PR T 55 25 A1l A
WA VS 5 o I o N BE A R O LR
M ACAR 3 AR, o AR AR B AR AR T

VT T BT B R SR 2 Ry b s D e BE e T AL B
TRIAE T 0 T Ll SR B VBE K v (36 45Sillitoe
et al. , 1977; Sillitoe, 1979 ; Ahmad, 1992 ;Malkani,
2011) W AT 52 BRI AZ I8 R 1 A AR i AR
B 4 1 B% R 3K 52 257 (Sillitoe et al.<1977), M
WA BN EE . A AR 8 B = B
=14k (5 4;Sillitoe et al. ,1977 #Silitoe, 1979)
FERIA TR A T Co-Au WA R ER £ 5 3
AT I B S e MR G, ANTTE T 3 S FE =Ry
P AL R B R AR B0 MR (Malkani, 2011) , Jb g™ 4
A7 T BRIk S B A 8 CO- Au 577 K e db o, BBV 5 %
RS A T ) S K 7 s B AR T AR R 2
ke b, 07 R SR A K B AR A T B SO A R AR AR
AN TR ARG 1 km 40 51K FE AT —4
BT ) AN KUY 4] 4 A P71 (Malkani, 2011)
BERIETERE A A Co-Au B IR AY B0 A LBl &
TSR R A AR = D B AR 11 w0 T B 4 ik ER
G 7 2H B R B B AR A T AR A GO B
RS A, 3 502 i 18 1) % 81 3k s B (Sillitoe, 19755
Schmidt,1976,1980;Jian et al. ,2014),

—28" 3 3
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Koh- '-Dal&
NE
Vent

WeeE

L ]
Bukit Pasir

oH79
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® Hs anjeel °
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® @ %3. P 2905

So 18 4km 7]

B 6" B KIlE AW EERA IR 5D 204 B (JE Perello et al. ,2008; Razique, 2013 & H0)
Figi6" Spatial distribution of main porphyry copper deposits (occurrences) in Chagai volcanoplutonic belt
(modified from Perell6 et al. , 2008; Razique, 2013)
LB o O AR 310 5 2— 3t Bt — R BTt DR P 370 5 3— e 1 S th— oty i G2 3 5 91 54— M6 1 Wt Ll TR S 5B it Ao
I 56— JR BT T — B BT e (RA 7 H T IS bR (RURBHRAE) 38— i 40 B 4 s 9— 30 w28 5 10— H 7 IR (50

1—Oligocene-Miocene sedimentary sequences; 2—Paleocene-Eocene sedimentary sequences; 3—Late Cretaceous-Paleocene flysch sequences;

4—TLate Cretaceous volcanic and sedimentary rocks;5—Neogene volcanic arc; 6—Eocene-Oligocene Chagai Intrusions;7—Miocene stocks (Sor

Koh Intrusions) ; 8—Paleogene ophiolites; 9—reverse fault; 10—copper deposits (occurrences)
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x3I RBENUERETBEY IR (R) HBREFEX LR (47 Perellé et al. ,2008 1£7)
Table 3  Geological features of porphyry deposits (occurrences) in Chagai volcanoplutonic belt (modified from Perello et al. ,2008)

BR (D RE EE Ay i
5 PRl 5 A K e URL ISR B0 4Rk, TS N [ SR it
e o NI : 2R SRR AT M, 2 bl
H9 (7 vt 5 LKL BHE. iy EW [r) fa it i
HS (5 it 71) g gy | UK EW [tttk
H13 (G it 70) th‘ﬁ‘“ngmxmﬁ\wmm NNEfli 2
5 N ;
H14, H15 (& vait e Ares , . s . | NNE TR 2 S 7t e
13 (Bre5) bt B R R i 1 e PG R
H27 (i s o) ZAFK LS N | D e e EW [ f4)3d iff y
— " BRb. HEHEA —
H35 (75 paiti o) Fa) NS [1] i )=
o WK A K
H79 (75 70l 57 , NE [i] fyiti 2
(R7 S ) w B2l Rk L i) A4 i
Tanjeel (GEilisg) | BEE . AiSBEH W TISh: 47 BHE, T EW. NE [il§ij2 S 2kt
o R K _
Parrah Koh (i v tl 7 EW [ ki iy
arrah Koh (B3H5E) | SR BB LR
Sor Baroot e e e | DVE WNW [it) 4 i 7
- - FPENAK L TR . B . Yoo - AT
Bukit Pasir WK TSR B 2 A BER - Ee 416 A | NW. NE [ #iG 2k
Flofite i BIK ' T L RHE. 7L WNW fi it 2
MK ARENE .
Machi ;k‘ ARAR sk s R
Kirtaka A K Bl Kl A,
DRSS =V A X - R RN o
Sam Koh (absiidaaki o ISR Ao R, T NE [ KRE. IR
KA ZlFeklE . BEE DT
. KA K | Bl NS. NE [fyi&gk, EW [i]X
Ting-Dargun - B
iE] AN . 27 Rk R T . A LS
Ziarat Pir Sultan FEN K FURKIE. aE | R ARERESRRAE. T o o
T TRk | A
Durban Chah KA f 8 A S AN
Pay
P T— ) B —
Ganshero fabieidacaiile WA RIS Bt A R
KA
AL AR K ZTKIIE . IR U FIh: k. BEEHE. TBEL EW. NN [/
KA. K ot
Ziarate tERATSE == Fastee bl 2 R EW i
"

3 YRR ST T

3.1 B 1EH

B K I AR T Y Bk B AR B PR

A 12 BT T 4R AR Y 32 25 B ] A iy b, P AR Y
W IR o AT R IR PR AR S kb, |2
T 1 A S B LTS R R R A T B 55 AR AR
P v 5 2 T R TR T AR AR A R A R Kl
aEH . a3 B B R
il - IR 0 R T REER D 3R 90 1 A1 B N KBRS
AL 5 N KBE %= b (Perello et al. , 2008; Hou et
al. 2011 )3l FAGR A2 3 B I HL A i B
CAREE S AR BRIRHOIR A B A R G
Ti] SMRIEA B A R A (R A LR AL R & B
b 5824546 (Siddiqui et al. ,2007),

B AWFFE R B B 5 Al i 38 a8 b s JRI0E
JIG R B B BT B R K Rl 5 BRI R Bl R 2% 1 ik
f3 L TR S A A TR L T /N R R R ok

Ly i B etk 5% A6 81 9 4 (Sillitoe, 1978) . RAF %4
S HNAE B & T 09 48 A gl oA oy HLAA B B BT R ) T
J1(Doebrich et al. ,1978), 3 H # [H ji 75 4 = 5 Fi1
MEVR B 5 Z B AR MU R 28 B IR & i &
B B B -6 A B R A BTl 1 S 1 R A
JEAR = A W] BE A B 0 4k (Sillitoe, 1978)
Perello 4 (2008) WF 58 & B, B 35 K 1L 5 H 8l fie it
R I 6 7 e T AR R I A R T 2K
(R AN 20 Ll B 81 b i A S /N T
MR A - TN S 6 PR 14 322 ol T B8 A 1 2k - 2
R

B KL R AT T R B R T E A2 X
Sl 1 I AR S 4 o T BB R E B R AR B 5 R OTE AR
e 490 6 48 & AR 2 f5 B JF IR B9 (Perello et al.
2008; Hou et al. ,2011) , & 7F 4 52 K/NIY 5 3 b h
&R AE S WL A8 A P A, KRBT R A
FORAE X — B AR AL BT E AR AR T B
IR HTHE (43~37 Ma) B 5 RUAR A7 IR 1) 7 A FUR A
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Table 4 Geological features of porphyry copper deposits in Sahand-Bazman, Chagai and Gangdese belts
WIRAR | &Eds | WiEH s BEA [ gy f&i EEPa N
i | cum lf{jﬁi?aig L, S Waterman G041, . 1975 ;
e o SRS AN s =GR | AL, EANSS | 122 | Samani, 1998,
*ﬁ -Auv-Ag & RlERAXE =Bk Cooke#tal, 2005
BEP - 2% | B )
HMERE 58 Cu EDQE=S 4 12~11
Si 1., 2005
e CuMo P 1nger et a
T KA A0 | AR A W | R A AL R Motschler, 1999: Cooke et al
[/ Cu-Mo R R T I | g TR B | B, MV 2B | 20 2005 ’ ' v
K TeRINKS | Yo 1. LA
M TS B, 4
A A FITE B | 2 LB s T | BEAE - R A - Sk Y8 AN Perellé et al., 2008; HiK%f,
GERTRLIET - . R, — OBt
QS Wk CERRRRE | . Azt el o1
.
LR PSR R R
Sillitoe et al., 1977; Sillitoe,
. B S A Bk IR EERR e ) < NP LR AV E P '
BEPAE | Cu-A Yoz KBS N , : 21 1979; Ahmad, 1992; Malkani,
e R T L P NI AL T o7 Ahmad, 1992 Malkand
i Yot BIRH
. AENKE. =K _ _
Bl frreik o o o o | PRI AR | NP4 Bk s
i Cu-Au ﬁ\‘ﬁmlﬂﬁﬁ\ e o B gy Ahmad, 1992
P
prie: TS G e L W (1 S A B JE R (R i sh: Bk, 4 Ahmad, 1992; Singer etal.,
Cu-A T P 21
T WIBTENICEE | et BN Bt T 2005
ok 2 Ak B . _
Al A7 YELE BB H, 1., 2009a; #7145,
gk | CuMo Kl R | 2 B AR, | Dl ARHATHL. | (g | Houetal, 2009 A
fs aEEMN 2008
‘
KA « AT E R
o | cumo | pii | ISR | T ARAIE
g k= A, etk
/ Yot 2
Wi | cuMo K sy |l ARARR g eal, 2009
AR, etk
Zn-Pb-Cu GV SE A - rp ok B 1 | b, e B R
A —K AL 15.18
isan e e PR B K | EERL. BREL

N Ziarate §i# K (Perello et al. , 200805 BT 5 7l 4
WAk 22 45 1 5 flf 4 XS e S B R E D TR
T (43~37 Ma) (Bl (24~22 Ma F1 18~
16 Ma) , Ff it (13~ 10 Ma) Sl i 357 - — 5L |
B (6 ~4 Ma)4 YR 1t AR £F AR 1 (A
5.3 1~2;Perello et al. 2008, H i, K 250 1 BE
o RVAR AR - T A T B LA 1 2L
(24 ~22 Ma,18~16 Ma,13~10 Ma Fl 6 ~4
Ma) Hp = Az 1) W28 12 K 22T 1 4 B A 2
e i — B B (6 ~4 Ma) JE B (18 5.3 1
~2),
Perell6/2:.(2008) 1A 2y 75 va. il v, F 5% A 35 50 BE
v PR A DR A A B BB X R R AR R T OB AR
(1) A2 A S 1 ¥ 20 [y sl L ik TR0 sl L PRk A X B
Wt ke N R % L KL S 1k 0 L D R i A
-4 L 27 10~13 Ma P24 (1. R A M 7 AE AL
SRR AR R B vl e AR X H14 BT IR Y 5 RO
76 12.2240. 15 Ma {3 AW, H15 57 K 1928 2 B

TR A A A 11, 73+£0. 04 Ma F=4E ) (Fu et
al. , 2006; Perello et al., 2008), Sillitoe (1998) .
Sillitoe 4§ (2005) B 52 & B » WS 4 AL 1 P 355 v 11 1 5
G TH A KLU Bl b 0 20 5 07 R A SR rh 32 BB
RV B HE B bR AL . Perello 45 (2008) A A il
1 R i e TR B H14  H15 B R (e s i )
J7 5 8 SR ) Al 2 ik AR - = 1 i A R
B I R s 1 R ) DX S I T R R 2% B
KB EE R UM PR (13. 6 ~11. 5 Ma) 1 #f £ 58
W R (12. 5~10. 8 Ma) ({42437 2 [A] i} 1Y) (McInnes et
al. ,2003,2005) , B A1 J2& Bl $7 A # B 55 o {7+ B9 Al B
il 45 0 &5 S, 2 T R AR VR B &M A 25 R
( Stoneley, 1974; Forster, 1978; Sengor et al. ,
1979).,

GG 0t — P BT T B T R AR T Y B L BT
PLAAAR TR | BN RE A B 5 KR A B 1 AS W7 i 45 7 R 4
BT RN R B w ks AW R ET —RAIN
W RETEAE B T K 0 oh 7 2 R S8 F0 A A Cln
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EW i JNW i [NE il £ #OF [0 MR 227 BH K
T WA VB BRI E R G B B2 5 18] 4) 5 1 & 5
HRRA B T AR S BT . Bkl
ER AW R B E AN T 4 R
MURL Y 5 AR 2 R -t e R T A e 2
SV DX I e R = 7, T G 2 I e g 0 e v A
() 35 TG Bh e M R B (B 5. 3% 1~2) , S 547 A A
RIRBHMRA BT Z KGR e L F . 2t T
3.2 KRWEA

DX R I 7 s B KL 3 Al o B I
- [0 28 S 0 A I BT IR B N B A L BT S
5% b B 07 )y e R T 4 X JES B0
W R A — AR LT R R M R A
BEA 8 R PEEGEE,2010) 76 B % I 18- 1 2%
S B e ] XS T B T R R R A 8
B OB KB R R BB S AL R (R 4,
PR B2 R DO AT Mg A AL v R 3 » RAE IR TS
B4 7 R ( Mutschler et al. , 1999; Cook et al.,
2005; Shafiei et al., 2008; Singer et al., 2005;
Taghipour et al. ,2008) , # [ {4 38 Jg . JT & . vp 7L,
H A A0 A5 B IO AL K A (e Y iR
25,2001, 20045 Qu et al. , 2004 ; #S A Mk %, 200%;
Hou et al. , 2009b), Burnham %% (1980) 1A Jo4%
PER G 5 KPR 5 RS T R R A B YR &R .
B KA K E T BT S B - 2% 2 ) A A
e ] XD 397 0 28 AR S B o 3R ) R TE R
T & 5 ZURY S 9K 0 sl AL s b AR AR R Y
SV BT B S A R A AR

B 5 SCEE (2012) X tH A BE S A R AR AT S 2
B BEE AT — B T AR AR BRI . = A
ZEEWK. AL AR AN AN T 1~10
km? , B /N & T /SR R A D B
FA TR S N KL A SR A B R B

W FE TR G PR S, &R A R
FEMAUNT 0.75 km®, EH R R KPR A f5. T8
BEMREIR AR S S Mg 4 (Perello et
al. ,2008) . PRI, BT 55 K L 9 a7 BORAR 4 /Y 3T
ARSI ) BRI ACE
A REAF G/ INE R SOR 7 1 B SE AL B i R A
(9 KT 5 4 o i v L AT BB AE AEBE AR 1 IR

il 3 AT S 2Pl SRS I PEN/ S NN
P (A5 5 . B R BN BR 9L B (Ahmad,
1969; Nagell, 1975) , BARNFELE 1897 4F McMahon
S5 (1897) AR IZ X ST B 3 4k ™ LA B 5 1% X
0 il 22 1 & 1o — 26 Hifth M 5t T./F (Hunting Survey
Corp. ,1960; Ahmed et al. , 1972; Sillitoe et al. ,
1977, 2005; Siddiqui et al., 1986, 2007; Ahmad,
1993; Bhutta%2004 ; Siddiqui, 2004 ; Perello et al. ,
2008; Richards et al. ,2012) . {H HAj{LA 7 7 ith 72
WA DI FE AT 4% T AR L B R 3K 50 i IR IE A2 47
JF R I 4E (Perello et al. ,2008), W T H#i i T /EF2
) BR A 32 i DX H R B 48 AN BEA TR (i)
RHE 5 DX AT 5 AN IR FE BRI 44 5 HA R Z A Bl
e (|8 6.3 5;Siddiqui et al. ,2007) ., H Ai#TsE 2 dE
7R, 75 v v 4 AR X A i Dl 855 Mt 4
B 0. 65 % 4 Eh A 0. 33 g/t(Cooke et al. » 2005;
Perello et al. ,2008) ; §% K 35 504 4 07 K 0 A1 fiff i
440 Mt A A7 0. 41% . 4 57 0.5 g/t(Sillitoe
et al. ,1977; Sillitoe,1978,1979; Ahmad, 1992) ; i&
ke « B - YUBH 0T R A it i 350 M. 4l A
0.3%(Ahmad,1992; Singer et al. ,2005), 473 T
By A B2 R AE 2006~ 2008 A I ER AL H vg it w0 B
B DR B PR AN B AR AR HEDZ 0™ 46 X 19 0 A figf ik
6706 Mt, il dh A7 0. 41% . 4 &h A7 0. 36 g/t, 41 i
fii 0. 01% (Tethyan Copper Company, 2008, 2013;
Razique,2013;3 5), Hip , H14  \H15 #" R HE B~
AR 5900 M, 4 i Ar 0. 4126, 4 S iz 0. 22 g/

x5 BENMLERETERBERME CrAu T ERTET AT RER TR
Table S Mineral reserves for main copper deposits of Reko Diq porphyry Cu-Au

ore-concentrated area in Chagai volcanoplutonic belt

IR 24 B g ey PR (MO | Cu(%) | Aulg/) | Mo(%) B R 5
H14 HI% P B i i+ 4 A A i 5900 0.41 0.22 ~0.01 Tethyan Copper Company,2013
Tanjee] P A s B I A 214 0. 60 — —
H8 il i £+ A0 i 335 0.38 0.19 <0.01
- Tethyan Copper Company,2008
H13 e DU A 212 0.37 0. 40 <0.01
H35 0 i o 45 0.29 0.61 <0.01
R R 6706 0.41 0. 36 0.01
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AL 2 0. 0106 ISR A 4152 2200 Mt 4 it i
0.53%, & & 17 0.30 g/t ( Tethyan Copper
Company,2013;Razique,2013),
DR H2s w] (BHP) X 55 35 kI 3 5 1y
HoA B B 04T T B AR AP L N i 0E K e
VO EREA B R A IR g o A2 DI i 0 A i
TR 550 Mt, PB4 A7 0. 4% ~0. 6% , 4 kb 70, 2
~0.5 g/t, MW EHA N BR T E v
Buzzi Mashi, Western War Chah 4 & 146 & & LA
4p,Parrah Koh,Borghar Koh, %} « {fF « 35 F] /R . B
P9340 Ting Daragaun 2597 JK (5D i 5 XA B A
TR I 98 J3 (Malkani, 2011) , ¢ 32374 A BR
K AERE « A« BB AR (Rackodi) B 5 A B T
— DWREH B2 B R BT Ak T IR BT B A i
o 80 Mt il fh R 0.85% . PRI B8 35 kil
Fl S i L v BN TN TN TN <o AR o <1
(Talaruk) .Max. G. White .} « B « 35 F /K (Sam
Koh ), Mashki Chah, Darband Chah., Amuri,
Yakmach, Kangord., Galtori, Omi, Ziarat Pir
Sultan,Kabul Koh,Missi.#ih .Dasht Kain,Koh-i-
Marani, Pakus Nala, Nok Chah. ik /R &% T . Amir
Chah, Ziarat Malik Karkam, Bazgawanan, Kundi
Balochap. Bandegan, Robat, Buzzi Mashi, Parrah
Koh,Bor Ghar Koh, Malaik Koh, Ting Daragun/
Machi.Kirtaka 285" K (f5) @ 5 X, DL M Western
War Chah BEA R B AR KR 0% /) CHanting

Survey Corp. ,1960;Kazmi et al. ,2001d,

4 énlb
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Geological Features, Mineralization and Ore-Prospecting Potential of
Porphyry Cu-Au Deposits in the Chagai Volcanoplutonic Belt, ‘Pakistan

LU Pengrui, YAO Wenguang, ZHANG Haidi, YANG Bo, HONG Jun{ €AO Kai
Xi'an Center of Geological Survey, China Geological Survey, Xi'an, {10054

Abstract

The Chagai Volcanoplutonic Belt (CVB), served as the second largest magmatic arc in western
Pakistan, belongs to an essential part of the Tethyan Metallogenic Domain. With the closure of the Neo
Tethys Ocean, the Arabian and Indian plates collided with Eurasian pldte from Late Oligocene to Miocene.
Under the condition of continuous extrusion, series of thrust-folding system were formed in western
Pakistan, and Pakistan experienced 4 large-scale magmatic activities: Middle-LLate Eocene (43~37 Ma),
Early Miocene (24 ~22 Ma and 18 ~16 Ma), Middle Miocefie) (13 ~10 Ma) and Late Miocene-Early
Pliocene (6 ~4 Ma). And then, the CVB was formed, which developed 48 porphyry Cu-Au deposits
(occurrences) or prospected area. Based on the informétion” of regional geology and mineralization, the
porphyry Cu-Au deposits in the CVB can be divided intd /two parts: the eastern one and western one. The
former occurred in the margin of Chagai intrusion or the,contact zone between Chagai intrusion and its wall
rocks, and the ore-bodies developed into clastic rocksin Late Cretaceous Sinjrani Group strata and Eocene
Chagai intrusion. The latter occurs within thesstocks of Sor Koh intrusive rocks, which were developed in
Paleocene or youngest clastic and volcanic xocks. For these porphyry deposits, the ore-bodies are
associated with magnetite-series quartz diofite porphyry and granodiorite porphyry, with typically calc-
alkaline in composition. Hydrothermal “djeration has a clear zoning, including potassium silicate
(potassic) , clay, silicate sericitic, andfraopylitic alterations. The output characteristics of porphyry copper
deposits inside and outside China shdws that, Sor Koh intrusion may be conform to the current situation of
"little intrusion forming large dep6sit”, and some porphyry copper deposits may be occurred within large
composite batholith of Chagai\intrusive rocks, so both of these intrusions have good ore-prospecting
potential. The latest exploration data suggest that 48 porphyry deposits (occurrences) or prospected area
maybe have very good prospecting perspective and great resource potentiality, such as Saindak, Reko Diq,
Talaruk, Koh-e-Dalil afd, Western War Chah porphyries, especially Koh Dalil (Rackodiq) and the

porphyry deposits (octurrences) or prospected area in western part of the CVB.

Key words: ¢hiagai volcanoplutonic belt; porphyry Cu-Au deposit; ore-prospecting potential; Pakistan





