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Fig .1

HTER VG R L X R AR K -

G B M 5T A 3 TT PRI (E I =5 | 1992 PR E 18 BB B k2 )

Geological- tectonic map of the Tiangeen- Wangfeng gold deposit in the western Tianshan Mountains

(based on Wang et al ., 1992, with some new materials added)
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Bl 2 DR K- LU A M 1 A ek
(VAR AL PO S £k
a. WG s b IR a (MR RS A SRR R AL A
7 AL o . BESTERR R IO ARG BRSO BRHIER) .
po —WATHRN" s py —BUERY ;qtz — 1 9% ;gold —A A4
Fig.2  Gold bearing quartz veins in granitic mylonite
from the Tiangeer Wangfeng deposits
a. Ore photo; b. Sketch showing distribution of quartz veins and sul-
fides in mylonite) ; c-d. Photos showing a native gold grain, which
occurs as an inclusion in pyrrhotite ( photos under reflection micro-
scope) . po —Pyrrhotite ; py —Pyrite ; qtz —Quartz ; gold —Native

gold
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RIS RNV (E Rt & PO E AN TR 1N DN
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WV Tas man 3& Ly 50 7 BR300 B D) A Y 400 1) 1
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S RN R RRLEER I Z A SR E co, WA
IR =1 . AT SRR 0 [ 70 205 )L 6
(AN T FAARG ( R Bl 5 R AR G388 ) X P AR Ak S e T
T AATL FEE A re il BTG I (135 A6 4 3 Binw- Lal et al .,
2003) . BYY)a7 5 A AR 3 AR ) e T A K IR AR
[ R AE S T A Bt e iR 1k 5T . DRI e BY
DI TG I R ST A T DU S 5 i e R is B 3
BYD) s eI AR AR ) SEAN B A AR . U
P co, MR RA S A S TR I 45 it 4R
VSO AR PR A 27 2 3K T R 5 R < T I T
SRIM, Craw( 2002) A BY I 1 (140 & 02 Hy O
CH, fl H,0-CO, IR AR TR & I &5 SR . 4l il
H, O CO,- CHy HIBUH AR ALV E1 21 300 °C I 2 ik
W INE TG — RN A (B 4a) . TR
T 400 CIIAAE T Bl AR I8 5 A1 58-S A 1) 1 1l
G (B 4b)y o 5 SRTHT I) ERR AR N AL S B
(1) CH, 5% co, . Rk AR A S AP g i 7 -
HRAE R AR HIT 3R )& Hy 0 J7 4L Frp
(1) cHy F1 co, Erfmksb . SR, DL Flor AT iE
(A s — IR/ U TEAR T 400 CA&AFE T A 55
AT FARAAR AN o 55— oL ] LR [i] i
AR R AR A S8 AL I G AR T 400 CHY A7 58 U
KL ab) 5 Cco,- H, 0 CH, BEWI A i HAZ ik
5~ JU& CO-H,0 B H,0 CH, %21l ( Hol-
loway ,1984) . CO- H,O¥ifkY CH, H, OVMKTR G2
SEAEYE W cH, + CO, =2C(f18%) +2H,0.
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0K

B3 a. Renco A H ML LRI K AR AL AN AL D) T I 5E (1 1og A 0y) 19 log a( H,S) IZE R (H5 Kolb et al ., 2000) ;
b B A B ) Pk B DA B S O AL T A0 B LR 1) G R AR (HE MeCuaig et al ., 1998)
SELRARER Fe- As TRALY- SEALII K B 0 5 B e R EE M EALIE IR IL S, . oAD = AL MIN AR, RAD = 1B R 1 1 N A AHEH
GATD =2 - N A AL JEPE 807, 0GD = AL 4R F A A&, RGD = & JRU M 48 B A A &0

Fig .3

a. Relationship between log f( O,) and loga( H,S) in the Renco gold deposit (' based on Kolb et al., 2000) ;

b. Relationship between oxygen fugacity and te mperature in sulfide- bearing gold deposits ( modified from McCuaig et al ., 1998)

OAD = Oxidized amphibolites facies deposits; RAD = Reduced amphibolite facies deposits ; GATD = Oxidized greenschist facies deposits ;

OGD = Oxidized greenschist facies deposits ; RGD = Reduced greenschist facies deposits

5 AR B A SRR

FRUE AR PRI B i b o SR AR 3 A
Hﬂ( Hedenquist et al ., 1994 ,5'5710['%% ,L1995) WSS
S AR S0 ) BAT R AR SR U A L B E 2 A
Iz wh e i i) . W0 B D) s Y G K ™ i A
RIFE AT LA - @l JUBUE B AAE T = A=
RIVAR 5 @8 KA W00 I 10 i (B 3E WPEBT )
i I T ) TR TR SR AR ; @ iy TE e i
RO R IR 22 A ; @tk b F0e 7R 23 s i R
PRI R IS AR L A S IX R R AR
FEA/EH (W :De Ronde et al., 2000; Zhu et al.,
2001a; 2001 b; Zhang et al., 2003) , %41 De Ronde

£5(2000) FEWFFCHTVE 2= Macraes x4 B R L, JE BK
T AR R R L S ) e LR Ak R A
AR 25 % ~ 50 %I LLA] ;1T 55— L Hb X 1) [A] 2
S0 AT RE L2 A 98 42 WA K & ( Phillips et
al . ,1999) S it A4 32 A AR B AR B O KR
K. BEAG B AR S AR 3 MR i 1 AN i AR
BN I RARLEAS R DX 0] BEAF7E W 3% %
gt W AR PE B U1y B o — 2R IR R
R FIAL 2 (RS H .0 .S [V 2) 7ER K Vu
PWAE 4L ( McCuaig et al ., 1998) . M H., RIS E ] —
AR AT AR B ARSI 22 ol a2y AR
PS5 AOURAK

H, O-CO,- NaCl ¥t #45 B Pk 85 D) Al vh el o6 %
(1) TR TP A R AR AR A3 B ( IR ) X 4
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500
a
450 WARER
Ru+Cc+Qtz
400
o
350
C=FfER
300 An=85K A
Ru=24FA
Qu=F %
Kao=w 85
250 1 1
0 0.1 0.2 0.3
TR E IR 4 %1C0./(CO,+H,0)
b

99%H,0+CH +CO,

B4 a. S8 M0 AR 10 - x(COy) 2257 iR (200
MPa) HHZ ik AE 300 I EIFA AT RRGE X ;b A2 B4
FRK ¢ B O R A ME(H5 Craw, 2002) FEAK T 400 T
SN BT RARTE AL AT S VAR R T IL S B Y T IRR
K19 & H, 0 7 AL

Fig.4 a. Temperature- x( CO,) diagram (at 200 MPa) for ore-
forming fluids , in which the heavy black arrow leaves the equilib-
rium stability fields for titanite and Al end member epidote at
about 300 C ; b. Phase diagram for G H- O system under meta-
morphic conditions( based on Craw, 2000) . The ore-for ming flu-
ids are located on the equilibrium boundary bet ween graphite and
fluids and the cooling fluid evolves in H, O rich direction at te m-

perature below 400 C

YL R R E I, —REOLN & 8 ek
AR /DAEAE 3 KRR B co, IR
R H, 0 CO- NaCl AR (cO, FAHA E ML
FEAR N AR R )E 1,0 NaCl RLEEAK . A7 284500
Tt s cHy A OH,S 4143 ( Zhu et al .,
2001 b) . A F R AR I 16 s 0 kB B 5ot I 4D 3L P8
PR ARAE AR (1K) co, A H,S 75 B BERAR Wi AR A
VLSRRI . AE 5 HyS Al MR 4 22
PL Au( HS) 2™ TEUAFAE , IR B 5 2 H,s itk
o SLO R A R S R AL 4 S W R D
K . Cole 55 (2000) 7835 7 v WrdH ) Jilau £07

PO 7 R pE g  eMRE T 3 Mk 1,0
CO,- CHy Np- NaCl Yt 2k H A KBS 1S CH,
AT B D)4 ) FIER M H, O NaCl AR . Bl
AR CH, B RS G AL B R IEAH OC Ul B
WK B B W ZIE R T s Is R T

X SR IRAR I SAR L o A R W, co, LCH,
N, T FEE I 3 AN B ITAE BT AA T T
EEBIARL T 5 IR 4 el 1E - I R B REREA K . De
Ronde 55(2000) I A A4 Bl A4 1 AR 4
FSA R T A B ZE AR K R I A X B 4R N, Al
CH, , A A SRR )AL E 228 cH, . 7Y
B Bronze wing FIVEBI D) B G0 P AR Sk e A AR R
(R RLBE 2 A T SRS A A S B el [ A g B ) Y
A 2 A g IOk i, 1 8% < Tl A A D DR 1 22
BRel o ok i 7t b . X AR AR R W e R AR
TEATENKIE 2 J5 ( Dugdale et al ., 2001) . XFP
S E K IR A T AR AR M AR LR AR co,-
CH,H, O NaCl 251K (H, 0 NaCl 21k .CcO,- CH,
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model of interpretation ( b) , The Tiangeer Wangfeng gold
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Ductile- Shear Zone Related Gold Deposits in Craton and Paleozoic Orogenic
Belt : An Amlysis of Their Ore forming Processes and Environments

Zhu Yongfeng
( Key Laboratory of Orogenic Belts and Crustal Evolution of Ministry of Education, School of Earth & Space Sciences ,
Peking University , Beijing 100871 , China)

Abstract

The large-size shear zone related gold deposits are usually located in the transitional part from ductile to brit-
tle deformation. The shear zones served as paths for fluid migration as well as places for gold deposition. The
ore-forming processes were not necessarily related to the host rocks and their metamorphic facies. Two models
for the ductile-shear zone related gold deposits in old cratons have been proposed, namely the syntectonic model
and the post-tectonic model . The former model believes that metamorphic fluids migrated along the shear zones
and ultimately deposited gold. The latter model , however, holds that the ore-forming processes related to the
geological events took place after the formation of shear zones. In such cases, shear zones served as the fluid
pathway and the host of gold deposits . Magmatism played a significant role in some deposits , while in other cas-
es gold formation was not related to any magmatism although granitic bodies might have served as wall rocks of
gold-bearing veins . In both cases , the goldbearing veins mainly occurred in the second-order fractures related to
the major shear zones ,and the host rocks exerted insignificant effects on the ore-forming processes . The ductile-
shear zone related gold deposits in Paleozoic orogenic belt generally had close relations with the evolution of the
orogenic belt. The huge Central Asian orogenic belt (including Urals and Tianshan) has complex evolutionary
histories , subjected to oceanic crust subduction, formation of island arcs , and continental collisions . This com-
plex orogenic belt is famous for its numerous world-class ductile-shear zone related gold deposits. There is no
principal difference bet ween these two types of shear-zone related gold deposits in their modes of occurrence and
mineral asse mblages. However, they differ apparently from each other in ore-forming mechanism, ore-forming
environments , and sources of ore-forming fluids . The shear-zone related gold deposits in the orogenic belt actual-
ly resulted from the orogenic process at a definite stage . The ore-forming materials were usually characterized by
diversification and might include materials from Lower to Middle crust and upper mantle. The Tiangeer
Wangfeng gold deposit in Middle Tianshan was formed in the Late Paleozoic orogenic belt, occurring as a stage-
product in the orogenic processes of the Tianshan Mountains . The shear-zone served as the channel for fluid mi-
gration. When gold-bearing ore-forming supercritical fluids moved from the lower crust to shallow levels, the
decrease of gold solubility caused gold deposition and thus formed gold deposits .

Key words : geology , ductile-shear zone , gold deposit,, Archean craton, Paleozoic orogenic belt



