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The evolution of teconic-metallogenic fluids in the Saidu
gold deposit, Southern Altay

XU Jin-hua', ZHANG Guo-rui', XIE Yu-ling', SHAN Li-hua', ZHANG Shao-jun’,
WANG Ping-hu® and ZOU Cun-hai’
(1. Department of Resource Engineering, Beijing University of Science and Technology, Beijing 100083, China;
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Abstract; The Saidu gold deposit is located in the northwest part of Ertix tectonic zone in Xinjiang. The ore bodies
occur in altered mylonite zones within the Markuli giant fault belt and are controlled by the ductile shear zone. The
tectonic-metallogenic fluids of the early stage are characterized by mesothermal-hypothermal CO,-N,-rich fluids,
with homogenization temperatures of fluid inclusions being 252.0 ~408.0°C. The tectonic-metallogenic fluids at the
middle stage are characterized by CO,-H,O fluids, with homogenization temperatures being 203.0 ~325.8°C. The
fluids at the late stage were epithermal-mesothermal low salinity aqueous solutions, with homogenization tempera-
tures being 120.0 ~221.0°C. The §™S values of pyrite in the gold deposit range from 3. 53%o to 5. 88%o; the lead
isotopic compositions are fairly constant, with **Pb/**Ph ranging from 18.099 7 to 18.358 5, *’Ph/**Pb ranging
from 15.487 7 t0 15.579 0, and **Pb/**Pb ranging from 38. 111 6 to 38.355 1. Sulfur and lead isotope studies
indicate that the ore-forming materials originated from the deep portion, and had close relationship with magmatic
activity. The ore materials were obtained from rocks of the lower crust during the orogenic period. The main gold
mineralization was related to the post-orogenic extension environment, with the evolution characteristics correspond-
ing to the evolution of shear zones.

Key words: fluid inclusions; source of ore materials; Saidu gold deposit

s HEA: 2008 —02 —05; {&iTHHF: 2008 —12 - 08
E®WE: EXKARBEE T HIIH (40672060 ) ; B KR AT B BIIUH (GFrig 305 T H 2007BAB25B01 )
EEBA: L1951 — ) B it 247,50 K%k, E-mail ; jiuhuaxu@ ces. ustb. edu. cn,



(=)

142 a

fa "W

5528 &

A 7R 2 L1 R 5 S A 4 0 PR IS R SR TR A —,
(EUHR5 W R S R BT VA1 A7 A0 4 DD B R (3
FKAL,2000) o XMGAE S (2003 ) K12 X R A 680
YT 2 bt TR R 1 Tl TR A 2, X PR R A5 (1999)
WPk 250 PR A I E B DAt B, Ak UF, 4
PRI A A DXL 52 BUR S+ TR T 2 4% 1, JLF-
YT A R 2 LA, RV epaR R—, 2k
TR PE (PRIATHE A, 1993 30 )L, 1996) o i T
WURST IR WAL 15 B3 7K - 128 HL T 3817 1 S8 R
0, PR BEIN R G B S R —, H BT AE |
B PR ASER LA B 5 Ry i PR 5% 2R A gl 52 B PR 3t Jo
EORISRTE (PIAT IS, 19935 B i <, 1996) o Al
SRAE(2001) YO PRIIE IR AL T BUR 50y i
A7 IRl Rl $R 3 10 1 T JeR S R i o 1 Y R
(Groves et al. ,1998) o B YU ARFI G J HR P2
WFFEIE IR PR B R B B — . ARTE
R ROA TS BRI ROE (R 5 4
2000; fRJUHESE,2007) fEAIBEA ARG QI A AR
AITEA ) IR R . ZFERASE (2007) (@i X412
ARG (BPFRAR B0 ) 7 H Y25 B BEAT DE kR 19
BHMEEANZE AT, 2 6 [0 3R M ER -2 Al Ar-Ar
RO RAEAC LY, AR T 4 ni i 4k, (5[]
FEBAT 25t B B A A R R SOk

Fh T 2% 2 g e W oty 2B AR 3 B 1 Bl AR
S U, SFHIE BAY £ S Bk 1A 2 © i R AR H i 4
A~ FAIRCT Bl i , S0 AR A B B A A T 3 e PR e
MET P, B AT 240 B0 A 5% ok i A0 44 ) 22
PRaRH2ARIETE , X E A DA A S — R I AR 38 A6 A
WAE A B ASCRIBERR G0 i), %%
AT THIRE

o AR L

TR A3 TR g BT 2R 42 ey L ) B R UK S M
AA It P AL B ML G PR o UK S T TR I 2
AT B NW310° 20 SiE T /K 28 11 R 2%, 7Rk 5230
85, RALYCHS IR LAZR A R R B PR3 DA S R R T 28, L
HEANG TR EL PRI K 2 LT 222, 145 16) 6 PY FE AR
B SO . BRSO S — I S PR AL TR
G ORBEE R By I R 5 22 905 AR X . 38
AR HAY 0 BEL AL TR R 2 LB D) S R AR
FFE IR A AR BT DI ) 70 AL (I 1) 0 B LD AR
i AT SR BRAL B PEAL RS A, IR —

1

P ORTSREaEas o DX BT P [ e b 55 (1996) 184 ]
Fig.1 Geological sketch map of the Saidu gold deposit,
Xinjiang ( after Cheng Zhongfu et al. , 1996)
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1—~Quaternary ; 2—Middle-Upper Devonian; 3—Lower-Middle Devonian;
4—granite; S—plagioclase granite; 6—diabase and diorite; 7—pyroxene
diorite ; 8—fault; 9—ductile shear zone; 10—gold-bearing veins; 11—

copper mine; 12—gold mine; 13—minning pit
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Fig.2 Various quartz veins and texture characters under microscope at the Saidu gold deposit
a—FEHR A | S A IRBE BY UIA  PRUR A7 S BB SR (V1) A2 A K (V2) , DOOT (BTl ) s b—rh IR e BT ZR 4L (D, 2) T4
ARBCE HBZE A Sk, DO08 s 5 ¢ d—2 S N P s 38 7o R0 R ot B R — 1 B A ik ( TERBE) , 106 BIHRER 617 m rpBE; e— [ 847 3
Bk CILBYBO) RIS, Q1 @ik, Q2 ANKI T LS &, ( +), 82-2-6; (MK G ASENkP (MITE) BEHR Q1 s ity (B0~ 55) 31 %%,
(=), 82223; g—KAGAKEKCL KB FEFRAIE(QL) PRE KA LEMA S, JHILAIAR A 3E(Q2) Rk T Mk, 82-2-10; h—IH
TREASENK BB B ALY (S) B EZS A E(Q2) , JEWFEREAZE(QL) , (+), 82222 (KW R A i, BUEH MR, A
PEAEIERAROG T R B T )
a—banded lentoid quartz vein( V1) and strata-cutting vein in ductile shear zone at No. 1 ore body of the Saidu gold deposit, D001 ( geological spot) ; b—
banded quartz vein in phyllitic slate of Middle Devonian(D,a®~2), D008 ; ¢,d—coarse pyrite-white quartz vein( Stage II ) within or near the margin of
diorite massive at No.2 ore body, at 617 m level near exploratory line 106; e—two generations of quartz in white quartz vein( Stage II ), QIl-lentoid
quartz; Q2-fine recrystallized quartz grains( + ), 82-2-6 ; f—dark greyish quartz vein( Stage Ill ) lentoid quartz( Q1) surrounded by sulfides( chalcopy-
rite) , 82-2-23, ( - ) ; g—white grayish quartz vein( Stage II ), fluid inclusions vertical to extending of lentoid quartz which is surrounded by fine recrys-
tallized quartz grains( Q2) and carbonic veinlets, 82-2-10; h—dark greyish quartz vein(Stage Ill ) intergranular sulfides(S) in recrystallized quartzgrains
(Q2) and clastic quartz( Q1) can be seen( + ), 82-2-22 (' microphotos in figure are under polished sections which are thicker than normal thin sections,

so quartz shows bright interference colour under crossed polarizer)
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Fig.3 Characteristics of fluid inclusions in various quartz veins in the Saidu gold deposit
a—FL A AT IR Loo, @A, SD2; b—FLHGAT IR Lo, -Lyyo IR, SD2;5 c—IUZ A7 92k H A 2 K (FLO) AL @A (F12)
SD103 A ;s d—2A 1 28 A7 S 0RE 13 S SR AR G 1A (FL O ) FIZE U] 4 SO S AR BB R (FT2) , SD103 A5 e—HRBRAIR A7 3047 4 T [1)
B BT (C ) TR B ) IR A R M (FT 2) , 82265 f—IRBRMRA e P ZF I A L-V A (FL 2) , XPGTEG AN (S) 2
BRZE], 82-2-8

a*LCO2 inclusions in white quartz vein, SD2; hiLcoz'LHzo inclusions in white quartz vein, SD2; c—primary inclusions (FI 0) and secondary inclusions

(FI12) in banded quartz veins, SD103A ; d—carbonic inclusions (FI0) within quartz grain and secondary inclusions (FI12) cutting quartz grains, SD103A; e—

carbonic fissures (C) occurring along the stretching direction of eyeball-like quartz, and secondary inclusions (FI2) distributed vertical to eyeball-like quartz,

82-2-6; f—secondary L-V inclusions (FI 2) cutting the boundary of eyeball-like quartz, and cut by tiny fissures filled with sulfides (S), 82-2-8

ML b S s il T B AR I A R (R & TR
TR0 2 RFHIESS) o X SR MR Rt B,
s BOIR IREBRR A S 1 2% 73 A1, BT A1 Lt
RLIIE Ty (7] - 28 B ORI 5, BT AR Ak (H
I, 75 MY BEH K (A7 SEfk BN R AT A e ik
Tl AR B A B AC P AR Bk o BT LT I I B

BB Bk IR BOR A7 9T, AR AR A AR
TS 10 B rty e 4 B S5 B AL P i =, B A1 e BE
H )9 sl T AL O R AR
3.2 ME-MEREEL

T BRIGUAN ] 7 AR A Gl B AL & 5 BT DI
A L G AR, HAGS FL O FoR I Befr 4



146 Felvel

Wy

o
¥ 4k &

%28 &

R ALK, SRR BRI R CO,-H,0 4
HER; I FL L ZORIL B BUsEb E AT SE KB SR |
HRBRCIR A 9 JsU A A 1) -V 1 CO,-H,0 A 284K, LA
Lo TBr B e AR B A s FL2 911
HrBOEBTIR IRERR AL AR IR Y LV G,
T B S M, TEIMF B, BT k25
BRI NISECTE AR F 45 W A1 SRz B A o A — 2B
HEA R AT R TR, USSR
AR AR KRR RS, R JCTE NI LA X T st i) 2
RFREM T FL 2,8 HAMEEA1AS] FI 3,

PRt , & S ARG R i R A I A 5 D
TERINESTOI-REAL B B, 72 R B A4 A2 [
FYBERE R BREA) A1 LR, il AR 1 Rk B TRHR Y78 Jo
PRI R B A fL 2L (A CO,-H,0 (AR (FLO) ;
@ TERGRE R —FLE A B, BITELE TR 1)
Her Al JE I 1 — SR By U7 (47 Sk, AR 1T —
BEJFUE RN Y CO,-H,O Al BE AR 5 i e 2 1Ak (T
1) (B PR AU SO AT , IX S6 D)2 A S ik L IE
BAIDUZ AT SRR Bl — 2 2 1 B A LA, £15
TR TR % Bik IR BRI A7 5, UKL 208 1.
WRLATE, —LEF10 FL T 225 TRER, [F]meaE ok

RS AT B T IR A AR R FTL 253D
TEMH IR A BN BE, BRI A S AT fisi ik
VIR eI, B (R) i T 5 VIR 35 4 46 T, Ay R
PRI R AT o e, 2 G
TR T — S AKI o3 A I S A= A A

HR4RE 30 PN [RIB B 1) A e it A AR P S A i
458, 25 M EREAE (2008 ) 2 1 0C T FIA $idls A %k
(MRS, B T AR TCIL R 5 A7 TE R R MR A
TR FL3 R TA B BRIREAS R (R D), Fh
B, FT O i3 —IR B (1, =252.0 ~408. 0°C) J Bk
T IR BOGRRAE, FT 1 B934 — R EE (¢, =203.0 ~
325.8°C) FEH AR PIRAFAE , AR K oA Bk B
RRERR AT TN R AR L-V ALK FI 2 (13—
FAVRIRRHIE (7, =120.0 ~221.0°C) , i F L EART—
TR B AR B 1 e/ ML, i DAL AR SE PRI 1
s SR = L s IR B o R (E 2 A
& CO, FIHEAMA4 A5 (F1 0 F1 1) DLZ FH Bt (e
I B B R AR BRI BT DI B 46 TR ) e 1 AR
Tk, CO, FHANAE A o3 LU0, I R AK I
WYRFBES S T, EAARE H,0 kAR
(F12, LR ERRRY FIL3) o

Kl 4 FEERE A QL RO L 2 BRET S B s R

Fig.4 Laser Raman spectrograms of fluid inclusions in the Saidu gold deposit






148 H A U Y ¥ R & %28 %
FRW 0 XS H A S (S 1 §S KE
4 g 0. 31%0 ~11. 41%0, ZHSEHRLE 1. 0%0 ~ 5. 0%, F-

4.1 MEFHIREKIE
4.1.1 Bl R ER

TG A T L i i W, ZEAS R B
Be DAl A 1 S AR A, e E e
¥z —. Loucks F1 Mavrogenes (1999 ) fF98 M, 7
550 ~725°C 100 ~400 MPa 51 F B Ak kit Ay £h /K
PO, STERATTET L) AuHS (H,S) ! &AW TE =
FEAE, X5 40 i AN AR AR IS0 5 o A
AuHS(H,S) J FAAR RE LR R 3 96 3 SR, 7Y
7R A 400°C B 21 340 °C 5l 7 Il IR 5: 25090 %
M4 TTTE, R, 48 BOKAE Y Yl v B Ft, i it )
Ja PRI TR B 7 00 R R 5 | ke 4 AR Ak
BRIGTTVE . NI , BTt [ 07 3R 4 BURFAIE AT LA Sz ke
BRI, T AR A S 4 oA U

A 45 (1996 ) X FEHER 4 07 i [|] 432 3R 119 KL I B

BIE A 3. 44%0, H. ™S (H IR/ G &R TE LG
A—ERFR, B ™S /N, B 3 10 ok i b
8S fHE A, BB R A s de it . 7kl 8%S
{EEEA, AN A /N s 28 3 18] B, 84k 8'S H R
T RS AR N . 2RO EAE (2007 ) WA T 3§
4 B Bk B R 0 3, 8 S [ AR Ak Y Bl 1
—2.71%0 ~ =5.6%cZ 8], 44 K1 1. 43%o.,

AT I T 3244 38— B B B 1) B k3 3
ToFAEAR(F2) o FIAE THRGE T 5 Bk
YRR 5 BT A Rl A [ 5K i S 0 = A R R
SIS R 5 A, B 35 R AR G [ PR AR E CDT Z A, Jit
AN IS5 Delta-S, 43 Hr R W], FEH0 4 07 R {4
ALY 8*S LI FEI7E 3. 53%0 ~ 5. 88%0Z [A] (
2) Xk 4.86%0, B I A Rl 3 (E R 4. 00%0
~5.67%0, T8 5. 05% , By Bt T A 5% 5 f57 224 Ny
3.53%0 ~5. 88%0, -1 4. 76%o0.

*2 EWeW HHRYTEMERAK
Table 2 Sulfur isotope composition of the Saidu gold deposit
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Table 3 Lead isotope composition of pyrite in the Saidu gold deposit
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86-3-13 I 18.358 5 15.542 4 38.256 0 9.36  35.53  3.67
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TIZK306-423 4 * I(s) 18.123 6 ~18.000 3 15.526 6 ~15.607 0 37.883 8 ~38.198 9
TIKD2121 4 * m(3) 17.966 6 ~18.025 6 15.549 1 ~15.568 2 37.895 4 ~37.953 0

F IR 2 e 55 3 R BT 50 BT A0 B A R 55 Sl s R R AL R SR &5 = Bedie 5 | B2l 48 (2007 ) .

AR L3 5 [ 0 2 AU A S B (e A B TR 7
R TIAAIE (& 5) v R G 2 B
Bt sk A EL AT 6E B B TR A0 R A, TR TR S
b B AR R A LA A B e T
HR B ST T B A I LA P R e AR AR A
TR AT AR

K5 BERRGA RETISE PR
Fig.5 Lead isotope composition of pyrite in the Saidu gold deposit

4.2 FEEELS&EMET

FE e BA & LT B 45 (Groves et al.
1998) ) FERF 41, B dE : © 07 IR T XIS R R
JE BLER WL BEE , OF 2 IR ST D 451 @ S A
ek BA SR ) “ R 07 R A IRBROIR—E R A

BERPIRIEOE IR 22K 3, v 1k 5 0 BORL A7 S 1
KZBEY], B A TE MR i B % 2k, (il AR 2%
T b BR AL 2 FEAE R 3 M T 4 O TR E S O
AAMRRBALY) & & (Pb-Zn-Cu) , EJEA G Au +
Ag + As + Te; @ HAREIA HiRAEIL 22 01
HAFNPRIRGS = Bk Sk Ule A b ik R 3k Ak 55 ok A%
55 M- iR b & CO, /Y H,0-CO, + CH,
fRERBE A, th B CO, 7% o It 445 1] W6 B0 1) '
H,0 JiAEAL . TR CO, FhI A 2 P 7K 28 e 4
£ B E EAFAE (Xu Jivhua et al. , 2005) .

XF TR S b 3 7 ) )T M Bk 3l g 218 S
98, FeAlIE A i 3 S R I I 5 L R e AT
KER AT NS TE] S BE S0 T AR B WL . AT fi
S5 (1993) D0y J 1V A5 16 v A ARG B A e 4% 1)
Koy WA 53 4 (2000 ) A S 5 i A A AR e ) il i
JAT A O s Al THEF A5 (2004 ) Tl 3 Ar-Ar 2022 AESE A
SRy IO UL Tl A A 3 T S 1 o R A 36 PR A
K3 AOGHAAE (2007) A H/R 55 3744 36 217 A7 72 1 A
BT =5, 3 90 g 290 Ma 7545 RS 26 47 5 T
270 Ma 75 A7 19 I Rl T — (e R A 4 Al

SR EE (1996 ) HIFFE T 40K 55 3 A 1l i 4 7
P st IR A R AR (332 ~ 292 Ma) i% X J& PR 46
TS, T A AR 2 )5 (292 ~ 211 Ma) iZ X N



150 =

5528 &

i L R A st YT 36 TR N W ROT S [
PR . W1 3R45 (2006 ) 3145 1 {48 a4
AHE R R A B9 SHRIMP 25 7 U-Pb 4% (281 £3
Ma) , Bfliic g 1 Bl 2R % Wty A A — U B A A
A Jo A PR [ T B ML BR B g A R H SRS A
(2006 ) A Ay L i 48 A 3 LA T Al BEAS R T 7R A1
B — B al o FEER B A R) (07 2 4 % Bl
WG U L Fp BT U0l 38 Al o A v A — 4
Yro BB NN TEER G BRI 3 — ™ B BX 1
TR A6 T B R I S, R O B B A 2 Ok
WRES LT R CO, ARFUK, JE RSk B T & Btk IR ER
ARA T A R DA Bl AL A £ 2 (A AT CO,-H, O L 22
PR 5 T R GG 30 1) 2 B0 B B ke IO 3 1L 300 I o g A%
st ), A T S R R K e M P SR B A
I U i e AR @0 SERk B B, & OH,0
AU A B RO 7 AR T R B AR L IRERCIR A7 5%
TR R, FERE G0 2 A b S S i
fi3eE L P (RN T PR AT o FRE R0 — BB iR B
SRR, e DU R AR Dy 3210 3 7)o
HE N, WEARE NRIGHLIX AT

(1) BEHES A DR 3 — R A 4 Db s i
& CO,-N, SEHE K43 R AE , 8 4k 21 v i 3 o fIG
T HRER B B K A R

(2) HE1H 8S AR VG I 7E3. 53%0 ~ 5. 88%0
Z 6], 4% [l A & 4 ™ Pb/*™ Ph = 18.099 7 ~
18.358 5, Ph/™Ph = 15.487 7 ~15.579 0, Ph/™
Pb =38.111 6 ~38.355 1., Bisl[Rl i ZHF5EE il
W) B TR & A1, 76 i il 43 s (LA A 7 rp
TREB A Hh i i IR ZEBORS

(3) FEERAEH BT B R 1 Ly v B 9] 4y 4k
AR —A =, BB AN S S Rl
1) (e Jre A T PR A O, ) 38— RO I A 1) Y AL R AIE 5
B AL B A

it T TR TS AR T ik
AR RH T FEBA KRR 6 L5, %k
3 BIEA AL E) P E AL S W B
P Se R SRR 69 28, AL,
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