/A7 S |

1999 4 MINERAL DEPOSITS CURERE I R B

B2 B A1 e B B B 7 B B A1 2
FEAE 55 B BLI it

R Ae MRS £ B R BEAa fuase

CL [ R B X RS, s 2 op [ s 4% e R ML ST ST A, B
3 WA R TE 2 A, WEAT 4 b [ HTURE S BE 562 SR WEITBA . B

P B B EY BC W ARG OB AT PRI 90 SEACHD A e IH MR L ve B L0 O R, JE Ak
7 M BT B PR M TR AE 5 X 200 e S0 B R S G AR AT SRR R A X T A T
ERAGSF R AR AT W 9T 20 By 5 0 5 S R B AT 00, WA S AL O R L eb g A i
V14 B DA 428 0 B i S O AU O R B AT 9% o R I AR ke 0 F AT S R U R S R R A
A2 B A 300 2 it G G 30— BN SO

HELIE . B CBONTK BT ERAE AR A TP B RO R

B PUME /R W B A7 PR M A 38 R v B 2R BT L bk B 2R W AR, b R
BRI ICRE | AT S8 B Z B e s Uy ) 28 km 4. #ER 3400~4300 m.
KT 90 SEARMI BRI . U AE KA 8 A5 0P O TAE R WT, %0 K & RAT K0t 5, 3 i i
B OWTR B TR AE Y G 2% 0 v I AR e S RN R,

A 35 0 3 AR R AE 1% DT R T A ST T, 0 ZAT RIS T 28R, RSO
TN PUIE R W (B BT R (¥ BR AL 2 e AE R R BLER AE — B R,

1 R M i 7y 5

1.1 Xkt s

|><rﬁmmuusmmmA%J&wrxmmﬁmﬁ&mmEﬁ,ﬂ X 3 4t )22 H % bER S

FOCH R ARG R A AR S OKEE N AR Tk 40 v R AR U () TR Ak
f’i‘ﬁ"‘ixmﬂlﬁ’i‘ﬁ”‘ ﬁ&ﬁ'*ﬂif’i‘ﬁ‘“ (Geh g i, EHAERRBER  ARKR NN A-
4 WA EE, P AEREREAR Ll TP ES AR, PEFRMTIE=RN
FEAR TR, &0, RSEHESE, KB E D &0 E S — R, (G2 (C, ..
Civ Sild | Syw) BB K T, LEMEMA R AL, W& H X, Hp, @4
RECHESh Ry 2.5~4, Ag B 1.5~2, Au, Ag, Sb M E MR e REMNIEMLKLR,

DX 3 W7 50 R0 A i LUK L M R B AR E n) O NE-SW ., NE—NNE M i SN r'jﬂ’JiE
MWRRE, HEMELTEERAE, AWM MRS, LR T EREY,

« K 305 T HALE" 5K F)RHITOH )

o fEEE A, PR, Y, 1959 A, RIWEST 01, MCIRDKSCRR AT B EE Y. A0 BUR Y . 100037
1998-06-08 Wi, 1998-10-26 2 21



64 W R

i i

1999

12 WUGHENFF A, ARW R B AES Y, KRR AR EEE T X NHE R TR
Air s 1y Hoer DSk e A R A TR R
DX HCA SR AE B SS . R BRI RAERIES, HEE B RNEERRREIA DA DR

(Frep R R S PE S KN

(11 4 (s
(]2 B]s &9
[2]3 EF]6 7o

B RCE AR W A CBRD T A Hi Joi e e

1
CHUB 7 RO Jo) 300 0T 2 BN S0k EF A 92 308 4
1~3— LG R4 P s MR B Y 1 — TR
S— PG R 6 W RS T s—
MR SR s o— W Mty (CREES KA 10— 24k
Ak Ol R

Diagrammatic geological map of the

Fig. 1.
Sawayaerdun gold (antimony) deposit.

1 ~ 3 — Upper Silurian Luodeluo Stage and serial
number of lithologic member; 4 — Carboniferous; 5 —
Middle Silurian Wendeluo Stage; 6 — Fault and serial
number; 7—Fold ; §— Geological boundary; 9—0Ore zone
(with exaggerated width) and serial number; 10— Basic
dike

(with exaggerated width).
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Table 1. Gas composition of fluid inclusions in the Sawayaerdun gold-antimony ore district

WoR#  BSO| @  HO o CO,  CO 0. H. N, CH, |H.O/Zqy CO/CO, | B
S-010 Q 37.0 2.4 0.17 0.42 | 0.925
S-016 Q 741 4.8 0.25 1.16 0. 923 i 5
_ S-026 Q 66.7 2.3 0.2 0.42 0. 92 PR G
S-046 | Sid | 16.7 1.4 0.05 0 0. 958
N -q1 Q |49.05 11.72 0.04 - - 0.38  0.28 | 0.798 0.0
Q2 Q |31.81 4.33  0.03 - - 0 0.32 0. 92 0.01
Wiz Sg-33 Q |[76.00 2.71 0.02 — — 0.13  0.16 0. 798 0. 01 K
fioellk  Sg-39 Q 8349 4.79 0.22 — — 0.40  0.27 0. 872 0. 05 *

V. Q — A7 98, Sid — FERRAT s (DB T DR M T ST A0 BT O ] A AR R O E IR TR IR B A R
Sy #i



U R N IR AR L B R AR CBRD) TR ST M ER 4k S 4 AE S e LB R ) 67

fEAE 925 LA by ANHIIE 80% ., 5 AT R ARAT b, T G Z A7 08Bk R £ Kk 2 AR ) HLO /S
A, {H COL/S i,

(2) £ P HAR 2 AE 4 DR 1) U0 60 S A IR 8 1 o I R W) (R 2 ), il
{m%f&*ﬂjz\r‘fhkﬁktmgm. M Na -K'-Cl" B | Na'-Ca®" -Mg? -HCO; -Cl -SO? #, K"/

A, AT . 4 0.02~0.07; S, h0.18~0.21. F /Cl . X
nﬁ:l&llsmf;'éﬁfif_: 0.18, HAh. W HAKRE 1 REAR 1L K,

& B2 1 M 2 o ) - B R R Bk M A S b R B A, TR E R, H SO A
K*/Na 81k, A LEFRAE Na*-Cl B, Hu 088w, X5 880w )30

#o2 BY R R BT DU RO AR R S (1o B R AR

Table 2. Liquid composition of fluid inclusions in the Sawayaerdun gold-antimony ore district

WomE Y |8 | KT Nat Ca®t Mgt Lit | F Cl- HCO:; SOF |K*/Na® F-/Cl- | %k ki
S-010 | Q |0.66 3.64 0.43 0.46 0.00 | 0.00 800 0.00 0.00] 0.18 0.0
S-016 | Q |[1.24 56.6 20.01 7.62 0.02|0.10 80.5 143 30.0| 0.02 0.0 [ A
_ S026 | Q | 0.5 1562 5.11 2.09 0.00|0.00 21.0 0.00 10.0| 0.03 0.0 [EGESE )
S-046 | Sid | 0.45 1.71 0.00 0.22 0.01 [0.30 2.25 0.00 0.0 0.26 0.13
N -l Q |3.96 19.14 — 0.20 0.06 289 — 1.99| 0.21 0.0
Q2 Q |[3.09 17.52 — 0.0 0.06 27.2 —  2.40| 0.18 0.0
Mif: Sg-33 | Q | 2.76 36.90 —  0.90 0.03 63.8 —  3.48| 0.07 0.0 .
fi 95k Sg-39 Q |2.58 61.65 —  0.36 0.08 98.8 — 2.15| 0.04 0.0 *

T QAT U, Sid — SRR DM BT A M T BT A BT R ) 48 R D) o IR TR R R L e O AR A BT

X A L L A -k R R bk b AR N SR Au, Ag. Cu, Pb, Zn % 0 E &t il
AT 5E , RW Au, Ag, Cu 76 BCH 07 P 5 5 L 5L 30047 95 B R 46 Tk bh B AR (1 3% S e i 1 A
Y, MEPb, Zn AHIE ., XULH] T A WA AICE L Au, i HEE Ag, Cu FRITE.
3.1.3 B ERALEE AT R I A A A 2 A A B D SOR A R A Ak
PLE R4 CBRD) BT PK B AR . By BhRE WRE, R B AE R W B 2 A
(1) WM B . W A LB W ) 0 2 A R AR 38— IR B L 7E 100~300C,
o A ) IR R BAE TP E 150~220 C R 260~290 CHZH (] 2).
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Fig. 2. Histrogram showing homogenization temperature

of quartz from ore.
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PI4l: 1410 110~180C; 55 1 417E 180~230 C., Z8RW MMk E A&k — R 70~
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Table 3. Sulfur isotope composition of the Sawayaerdun gold — antimony deposit

e 4 8 NE A LYW Wi A ¥ Bk

FE 4 N-1-06 Sk-01 4-27-02 27Kd-02 27Kd-03 Te-01 [tc24-qql te24-qq2| Sg23-1 Sg-25  Sw-12
WsET 4 Ars St Py Py Py Py Py Py Py Py Py Py Py Py
MSepr/¥%. | 1.3 —3.0 0.2 | —-L.9 -—-22 0.2 —0.9 0.2 =02 -0.9 0.4 1.1 0.5  —0.7
GRKE | WM. 199 > % X

P Ars—BERP; Su—FREEET: Py—0RW; (OB MR BT SR 4 B

3.2.2 IR ZA R R IR B R R WA CBR) WK IR EZA R 4, WA A
Hb S22 v B L2 A7 - Bk R Ak IOk 1) 4% () 7 % BE (A% 22 B AR N Hob, BEERETI9°°Pb/*'Pb B AL
3 18.012~18. 203, “"Pb/*'Pb H 15. 57~15. 621, **Pb/*'Pb 4y 38. 210~38. 522, &b {k
V6 BRSO, T B 0T B P A Y R A B K, (R RE Y R AL R AL R TR AR IE
WHTIEE , MBI R, KR EM, MK, H42.7X10°~464X10°a, KT
WA R 20 BUs AR R, IR S U P R H I A

FE7°Pb/* Pb-*"Pb/*'Pb AL BN K L (B 3), %8 K2 Bk M 300X 10% 5 400X
10° a5 i) £ 2 0], A0 F 8% SI0R 36 4 ol 28 1) BT, w0 R S b 1 BBl OB T I DA R R T L i
FE2°Pb /*'Pb-**Pb /*'Pb 1l 1 8 2 &l i I, 2 00 47 6540 P K ¥ N o 738 b b 5°6 5 5 9 [
BT A A8 BRI TR, B4y BE SR N R B IR T, S A YRR E AR AL, X S T
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Table 4. Lead isotope composition of the Sawayaerdun gold —antimony deposit

) B o )

ety FEdh #Fk | 205Ph/20Ph | 297PhL /29 Ph | 26Ph /29 Ph 7 c10%) @ 7 Th/U | Bk
27Kd-03 Cig 3N 18. 203 15.58 38. 427 42.7 0. 594 8. 91 3. 86
Sk-01 Cig 3N 18. 123 15. 609 38. 442 142 0.603 8.97 3. 92
Te24-qq2 W 18. 065 15. 6 38. 311 175 0. 606 8. 96 3. 90

Sg-23-1 Cig 3N 18.176 15.57 38.522 50. 6 0.595 8. 89 3.92 N

Sg-25 W 18.012 15. 603 38. 304 220 0.61 8.97 3.92
Sg-24 W T M| 18,159 15. 597 38.228 99. 1 0.599 8. 94 3. 81
Sg-29 W T M| 18,049 15. 584 38. 085 167 0. 605 8.93 3. 80
Sw-11-1 e 18- 144 15. 629 38. 26 152 0. 604 9.00 | 3.84
5-016-1 5307 18. 165 15. 639 38.597 0. 603 9.57 3. 04
5-042-1 ik 18. 108 15. 638 38. 452 0. 607 9. 58 3.01
5-016-2 Cig 3N 18. 116 15. 621 38. 464 375~464| 0.605 9. 54 3.01

5-042-3 W 18. 054 15. 559 38.210 0. 602 9. 42 3.82 | Mg
s-026 A1 9 18. 299 15. 470 38. 062 0. 584 9.37 3. 62
s-039 B3/ 18. 002 15. 603 38.227 0.611 9. 52 3. 86
s-020 BT M| 18.382 15. 637 38.752 0. 589 9. 54 3.89
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Fig. 3. ““Pb/*'Pb versus “"Pb/*'Pb diagram
of the Sawayaerdun gold deposit.
U — Evolution curve of upper crust lead; 1 — Evolution
curve of island arc lead ; M — Evolution curve of mantle lead;
SK —Stacey-Kramers two stage evolution curve; 1 — Sulfide;
2—Carbenaceous phyllite and sandy slate; 3—Siderite; 4—
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Table 5. Stable isotope composition of the fluid inclusions in associated gangue minerals

from the Sawayaerdun gold-antimony deposit

FE 45 b £ BUNER ] SV Cy oy 5"‘()”3(: a8 Jeo, aDn,o 6“‘(]-11‘3 g% 3
s-010 WH Feg 24. 2 —5. 8

s-016 el Fep 5.7 14.5 —72 —5.2

s-026 el Fep 16. 7 —59 —2.3 Mg Al
s-046 WA EE —11.6 4.4 —62 —10.5

s-018 W kW —3.36

N-1T-9 WH A1 38 —1.1 —65 —8.7

Te-01 WA A1 3¢ ~0.6 —82 —5.3 .
- - E
Te-02 [T A1 9 —0.7 — 84

Sg-04 |02 A7 95 Bk Fep —0. 6 — 67 —4.5

P e TR SRR B S () R0 A% M S S b e, AT IR ik BRI (500~550°C)

DL PR A7 75 AN & BB —— A7 9 v 1 0
g AR CO, K.
PORTINEE o - C AR R SR
BRA™ (R8¢ () 7 38 LA 5 (05 ) /WYL K
BRI 0°Ceo, B —8. 7%y~ —2. 4%, 1
By A —5.5%, 0" Oco, A 14. 5%~
24. 2%y o VA EAEAE S 7 O PAR K

& B0ouos %, 5 R A T O R B VTR, i 2

He VT VR . A W 0T B (0 35 6 e 1

[ TR DR 3“‘()u2:;—51)muwk;‘ﬁi&] 8CapH —3. 4%, 313()&%):] 4. 4%, S5t
L R PR e th A7 0 2000 X 5
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Abstract

Discovered at the beginning of 1990s. the Sawayaerdun gold-antimony deposit located in Alai Mountain
in the west of South Tianshan Mountains of Xinjiang is a large gold deposit. Hosted in the carbonaceous
turbidite enriched with Au. Sb, Ag. the deposit is similar to the Mulongtau gold deposit of Uzbekstan in
regional geological setting and mineral deposit characteristies. It is controlled by a series of shear zones with
early ductile and later brittle characteristics. Researches on mineral fluid inclusions show that ore-forming
fluid components are complex. belonging to H.O—CO,—~Na® —K" —Cl" type or HLO—CO,—Na" —Ca*" —
Mg*" —HCO; —ClI- —S0i type. The Au, Sb, Ag content of ore-forming {luids was over 12 times higher
than that of early quartz-carbonate veins. ¢°'Sepr of ore is close to 0%,, which represents the character of
homogenized crust-derived sulfur. The lead isotope ratios of most ore sulfides show that they are of crustal
origin and came mainly from the depth of the crust. Some samples are similar to enclosing rocks with their
lead isotope ratios exhibiting features of mature island arc. The homogenization temperatures of the ore-
forming fluids vary from 100 C to 300 C . mostly being 155~220 C and 260~290 C. 6"Cco, of ore-forming
fluids varies from — 8. 7%, to — 2. 4%,, averaging — 5. 5%, and 5"‘{)1113 of ore-forming fluids varies from
14. 5%, to 24.2%,, implying that carbon was also derived from the depth of the crust. 6“‘{)“__,'} in the quartz

associated with ore varies from — 1. 1%, to +5.7%,. and 6D varies from —84%, to —59%:. In the "0y

versus D) diagram . most samples are distributed on the right side of the meteoric water line, suggesting that
the ore-forming waters are mixtures of water from the depth (probably magma) and meteoric water.
According to these geochemical characteristies. the authors consider that a magmatic chamber probably
exists in the depth of the ore district. the metallogeny is related to the motion of the heat source in the depth
and the ore-forming fluid composition is characterized by the mixture between material from the depth and
that from the shallow part of the crust. In addition. the Rb-Sr isochron dating indicates that the main ore-

forming process took place between Late Variscan and Indosinian.



