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Abstract: The Jiashi copper deposit is a typical representative of sandstone-type copper deposits in the Keping ba-

sin. Many geologists have studied its genesis, but have no detailed geochemical evidence. According to research
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findings of this paper, the metallogenic period of the deposit can be divided into diagenetic metallogenic period and
reformation metallogenic period, with the former being the main stage. In this paper, the relationship between the
ore-forming fluids evolution and mineralization was investigated by means of microthermometry, composition analy-
sis, hydrogen, oxygen, and carbon and sulfur isotopes of fluid inclusions in the two metallogenic periods of the de-
posit. According to the results obtained, the ore-forming fluids in the diagenetic period had the homogeneous tem-
perature 131 ~206°C, salinity 0.35% ~9.86%, density 0.90 ~0.99 g/cm’, and pressure 227 ~464 MPa; in the
reformation period, the homogeneous temperature was 131 ~285%C, salinity was 0.53% ~9.34%, density was
0.78 ~1.00 g/cm’, and pressure was 231 ~448 MPa. The ore-forming fluid was of medium low-temperature, me-
dium-pressure, low-salinity and medium density type, and it had typical characteristics of underground hot brine.
The S values range from —34.5 %o to —22.7 %o, indicating that the sulfur of the deposit was mainly derived
from sulfate bacteria reduction and organic matter reduction. The 8D values of inclusions of diagenetic period are
-105.4%0 ~ —79. 2%o, 8180H20 are —3.13%o ~0.87%o; in the reformation period the 8D values are —108. 5%o
~ =81.3%o0, and BISOHZO are —4.21%o0 ~4.04%o, indicating that the ore-forming fluid was the mixed source of at-
mospheric precipitation and basin brine, with the addition of organic water. The § C values at the diagenetic stage
range from —28.4 %o to — 24. 2%o, and during the reformation period the values range from - 28. 5%o to
—23.0%o, in agreement with the negative range characteristics of natural organic carbon § “C. Laser Raman probe
composition analysis shows that the main components of the ore-forming fluid of the deposit during the diagenetic
period and reformation period were mainly CH,, H,S and H,O. It is shown that the organic matter in the oilfield
brine was involved in the metallogenic process during the diagenetic period and the reformation period, and played
an important role of reduction in the ore-forming process of the Jiashi copper deposit. This study shows that organic
matter was closely related to the mineralization of the Jiashi copper deposit, which was a sedimentation-reformation
type sandstone copper deposit in which the oilfield brine took part in the mineralization.

Key words: Tarim block; Jiashi; sandstone copper deposit; ore-forming fluid; mineralization
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Fig. 1 Regional geological map of the Jiashi copper deposit( modified after Nian Wuqiang et al. , 2007)
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1—alluvium, glacial debris of Quaternary; 2—maroon, gray mudstone, sandstone, and conglomerate of Neogene; 3—maroon, gray sandstone, con-
glomerate, siltstone and mudstone of Neogene;4—limestone, sandstone, mudstone, gypsum and conglomerate of Paleogene; S—sandstone, claystone,
marlite, tuffaceous rocks of Cretaceous;6—siltstone, mudstone, limestone and sandstone of Bieliangjin Group in Lower Permian;7—limestone, dolo-
mite, sandstone and conglomerate of Kangkelin Group in Upper Carboniferous; 8—brick-red, green sandstone, siltstone and mudstone of Shalayimu
Group in Devonian; 9—purplish red, greyish-green sandstone, siltstone and mudstone of Kepingtage Group in Silurian; 10—dolomite, limestone, flint
band and concretion of Qiulitage Group in Cambrian-Ordovician; 11—dolerite dyke; 12—parallel unconformity; 13—fault; 14—reversed fault; 15—cop-
per-lead-zinc deposit; 16—copper deposit; 17—sulfur deposit; 18—gypsum deposit; 19—sandstone copper deposit or ore spot: (I Tongguziagezi;
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Fig. 2 Geological map of the Jiashi copper ore deposit( modified after Liu Xiude ez al. , 20119)
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1—Quaternary; 2—Neogene; 3—Upper Suweiyi Formation of Neogene; 4—Lower Suweiyi Formation of Paleogene; 5—Cretaceous; 6—Bieliangjin

Group in Lower Permian; 7—Bieliangjin Group in Lower Permian; 8—orebody and its serial number; 9—ore—bearing layer; 10—gypsum layer;

11—parallel unconformity; 12—reversed fault and its attitude; 13—fault; 14—attitude
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Fig. 4 Petrofabric characteristics of ores from the Jiashi copper deposit
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a—disseminated copper ore; b—laminated copper ore; c—thin-film shape copper ore; d—netted vein copper ore;

Cc—chalcocite; Mlt—malachite; Qz—quartz; Cal—calcite

3.1 RAREEREN

P AAAL ZE AR 7 F [ b 5 3R 2 ) 1 2 b i iR
A0 SE B0 R O AT . A8 AN AS A 95 [ Ren-
ishaw 24 A inVia B ¥0% F7 2 6 AU AT 9< [ Linkam
TMS 94 A# G . MK IEH 514.5 nm & & THO6
A, JLRAER, Hir i Ih K 30 mW, Y6l 1 800 mm ',
P 20 m, W)t 50 KA. MK ET A S AR el
A AT B OE, W48 520 em ' 4 1 0 A I A N T
0.01 em ™'« HHERAEHE 2 800 ~3 800 em ™', B
] 20 s, B 10 K.

MRRFFE N < K 25 BRE RN G, 15 #
B KR 2 - 185°C, i B JH i & - 50°C ~
—28°C , MLERUK A A H s 7 ik s ST RIS L in AR P
Rl 22 — 185°C , fH % /5 — 185°C AN, JEAT S A7
P2 iR HE AL FER ] WIRE4. 2 A
3.2 S.8.%R.FmRMAENK

S AR BR A R T A AR Tk b 5t it
ST BE 3 T AR AT T o0 58 e & S B IR A 38
AR A P A28 S MAT253 e [A) A 25 i A, it )

REZ T4 AL 3% 4 Delta V Plus AR [FI A7 2 5 1%
s

(1) AR Z MR R : BRI 40 ~60 H A7 ey
FARFENN 5 ~ 10 mg, 78 105°C AR IR Tt 4 /N
P b, FVE TR M Bl £ s 2 FH s ali s <
Ve B W ICZE BT Flash EA HLI 945, ABRAK H,
AR MR ETHEE] 1 400°C , AR E] 50 mV LR
I, EAT A it DA s Ay 0 A SR A ot 7 e A B B Bk 1)
Wi a8 LR, BT80S HL, 0 H, 258 H Uk, H,0 &
JLE T REAEAE A HIAE il 5 3RS Ak A 3k Ji
SN S H AR IR % H, » H, 78 i 405050 1
IR HEN MAT253 AR A A7 38 s ACdi AT 20 #r .
FEERLLL SMOW AR, iC 4 8Dy gyow » 2 BT RE BEAL
T £ 1%0. AN 2 525 btk by B F AR UEY) b 25T
KEEFRUEIK, H 8Dy qyow = — 64. 8%0, 2 M bxifEK, H:
8Dy qyow = — 84. 55%0.

(2) SR 28 MR R A7 0% S AT P A 5 76 1l
FEREE LS 10 70 Pa BURA&AF N, Haliif i T AL IR
1t 500 ~680°C H ik 41~ S 14 h, B 0, FiZg



612 = A W

/]

2L Ju k=

i iz o ;ﬁ 37 %

L5y, ¥ SiF, BrF; S5 4 ) VR Rk Bt 2
Jii» 863 0, £ 700°C HAHMEAFIN AT, 54 58
fEE N % €O, FIA R AR CO,, 4 MAT253
AR 25 T RE o TR S 16 O R 222 B I 45
FLL SMOW A A5tE, 14 8" Oy quow e IHTHEEAL T
+0. 2%0. AR AL 2 ARV Z 5 bR E 5 GBW-04409
GBW-04410 f7 %% br i, H: 8" 0 20 % 4 11. 11 =
0.06%0 A1 —1.75 +0.08%0-

(3D Bk IRl A7 2% I3 A0 P e AR i A 0 B AR
CO,CH, SR 1) & &, IEUE & 1Y), fE A58
2.0 x 1072 Pa 411N, AR A [A) 47 490 1) 0% 24 488 i 3F
TR, FEA S Cu, O RN S, A VR oy B s 27k
BRI 7K S AR 23 (1) CO, Ak, 76 MAT253 Jiiit (X |-
DAL, DA 5k 7 47 22 A RSt o D& 45 L B PDB Wy
Bt 1A 87 Cyppg o M HTRE AR T £0. 2%00 &%
PR GBWO04417 J5 fif A knitE, 87 C 24 - 6. 06%o0-

(4) T[R4 25 MR I R < 4 ok () e i A o
WA E A A 2 — 52 Le ] CRUAS [ TR0 40 s I 5
AT €D, WS A2 200 HUAR, IR G, fE R T IA
2.0 x 10 7 Pa dRA TN, AT S04k S W, 2 N3k 5
h980°C , £k SO, Uk, BT 1, A R

SO, AU, I FBTHE A 43 B it 7] 7 2% 4, )+ 45 2R
LL CDT g b5 #E, i A 8™ Sycprr 20 HT K BE AL T
+0.2%0. Wi ¥ S % br 5 GBW-04414, GBW-
04415 Bifb B AR UE, 2 8™S 20924 —0.07 0. 13%0
F122.15 0. 14%o0.

4 GRARELZEARFIRR E R R AT
4.1 RHEBRKRLESHE
JSCAT HT A R 2 HE O b A T b L 2 A Ut
A ZE AR AT AR 1 P O 5 R SO K TR R
MO 18, AR T B O T O B A A
IS

25 W AOML 5 A0 AR RE i, BRI T ) R I S )
FHAS, RV hy 6 VAR A 2 A4 Al A o 2 1R A
PIARALZEAR 3 Rl 2RI CIE 5, A VRFE b = A0 3
D AR 1857 AR CO, AL ZE AR B il
1 S0 B W AR AR R (3R 1)

LD B BT 3 s 230600 2 A 0 ' YA &
WARFA /> A0 AR S AR, 2300 ) 60%
30% 10% , FEAFAE T BEE AT B B 1) 441k

F 1 UBEE RY BT YIRS B RIREHE

Table 1 Characteristics of fluid inclusions of the copper ores in the Jiashi copper deposit

B2 WA 8 HEAR WRAF 1 KA pm UHEER% UK R EESC iR C TR
JS-LT1 FAGE A IR 1x2~3%4 5~15 -57~-0.7 175~188 3
JS-LT2 AP IR 2x3~2x3 5~10 -5.9~-02 159~174 3
IS-LT4 SR, 4 [ s AR 2x3~4x5 5~10 -5.5~-4.6 185~206 5
JS-LT6 ;;;;m JZARRY £ AP IR 1x1~2x2 5~15 —6.5~—6.3 145~151 3
IS-LT7 Gl AL 2x2~4x5 5~10 —6.1~=5.6 152~158 3
JS-LT9 e s AR AT 2x3~6x8 5~8 —4.7~-22 134~145 3
IS-LTI0 AP IR 2x2~4x5 5~8 -5.0~—-4.6 131~135 3
JS-LTI g 2x3~4x7 10~15 -3.1~-28 275~282 2
IS-LT2 A 2x4~4x6 10~20 -2.7~-0.7 249~267 4
JS-LT3 FifRa 3x5~3x7 10~25 -2.7~-21 131~139 2
IS-LT4 _ R B A 2x4~2x%6 10~15 -5.0~-3.5 182~188 3
JS-LT6 ﬁﬁl A%~ A 2x3~3x7 10~20 —4.7~-16 151~155 3
IS-LT7 IR AT A 1x3~2x6 10~15 -5.9~-2.8 239~250 2
JS-LT8 A 2x3~4x12 10~20 -52~-20 278~285 3
JS-LT9 Jifia 1x4~3x14 10~25 —6.1~-2.5 241~249 2
IS-LT10 A 2x3~3x6 10~15 —-50~-03 207~218 4
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GUZRA™ A PR BT 25 4 8 O A6 B 1)
FPEUAENIN KT T7 A R S5 o 2 e A
RO AN ST AR AT R AR N R 32 B R o AT
BRS04 o TEAS LT IR T o 32, 2
AR N, ZH0E T um x1 pm ~4 pm x5 pm Z
], KFHIL 6 wm x8 wm, & WA EAE L 5%
~ 8% , AR AH 0 ZE A Hh B — A K K B, O P A
E R AR — AR B, S 10% ~ 15% 5 S
Al ik 45% /A7 5a.5b) .

(2) SO R W 2o 16 25 A4 O SO P AH

AL, EEARAE T Wi R RN B A 95T il A ik
WA R Az . HoamAals, K2 8 ik
R FHES B AU A . EATE S ZFE, LU
[ T KSR T BN BT AR 4 32, /b ' B AR dL 8, A
BN AN, 2508 2 um x3 pm ~4 pm x 7
pm, K& AT 4 pum x 12 pum, B A0H = R & 7
WEL 10% ~25% (& 5¢.5d)

T CO, M = AHELZE A ARHERE i AU B 1 41, DL
TG BT I A A SR, RN 8 m, W] R TR
TR A B s K

BE5 MO RR A A [ S90S ™ AL A 10 1l 1 B AR SR R
Fig. 5 Fluid inclusion microphotographs of the Jiashi deposit
ab— A B A, o d— USRI, LB V—"

a, b—fluid inclusions in diagenetic metallogenic period; ¢, d—fluid inclusions in reformation metallogenic period; L—liquid phase; V—vapor phase

4.2 RIEBREBHERKD S
AU B 12 Gtk U2 R A HOR S kCiR
AR AR B B WA 9% 7 A I &5 0 F
SO AT S 2 0 A D AR Ak A A 3
UK SR, IR AT O WA By, AR 1EAT
N AN L N IE AL 5
4.2.1 AL R

A0 BRI W C2 20, NITAR B PR BB 7 44

HCE B BT R 131 ~206°C , A7 145
~188°C, ¥ 163°C s e i jle A I 1y il 2 24 131 ~
285°C, FHAEPA 151 ~258°C, T 14 222°C .

£ FE T SR G 36 B A AR UK 5 56 R R (Bod-
nar, 1993) #e B3R AT . 45 FR L 2O, A4 IR
AT AR 8 O S IR R FE VS IR 0.35% ~9.86%
(NaCl,, , BU 50 TR, P45 6. 99% 5 S0 i
FIEEEE N 0.53% ~9.34% , 1) 4.92% .
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Table 2 Ranges and averages of homogeneous temperature, salinity, density and pressure in different stages

of fluid inclusions in the Jiashi copper deposit

Tk AR EC H—iRgrc

JllLﬂzJ‘m/o

WifkE g em™

i s MPa

BS P
e e} By | Byfii e e} )i e i 1 [ Bt
JS-LTI =5.7—-0.7 175~188 1.23~8.81 0.90~0.96 247438 3
JS-LT2 —5.9~-0.2 159~174 0.35~9.08 0.91~0.96 227445 3
JS-LT4 . =5.5~-4.6 185~206 7.31—8.55 0.92~0.95 397428 5
JS-LT6 h!;"(';;ft —6.5~-63 45 145~151 163 9.60~9.86 6.99 0.99~0.99 0.96 458 ~464 390 3
JS-LT7 —6.1~-5.6 152~1358 8.68~9.34 0.97~0.98 431~451 3
JS-LT9 —4.7~-22 134~145 3.71~745 0.95~0.98 296~400 3
JS-LTI10 =5.0~-4.6 131~135 7.31~7.86 0.99~0.99 397~411 3
JS-LTI -3.1~-28 275~282 4.65~5.11 0.83~0.84 329340 2
JS-LT2 —2.7~-0.7 249~267 1.23~4.49 0.84~0.90 247~329 4
JS-LT3 =2.7~-21 131139 3.55~4.49 0.94~0.95 305325 2
JS-LT4 —5.0~-35 182~188 571~7.86 0.82~-1.00 360448 3
JS-LT6 Eﬁ;ﬁ;ﬁi -47~-16 31 151~155 222 2.74~7.45 492 0.83~0.93 0.87 280~400 338 3
JS-LT7 —-59~-28 239~250 4.65—9.08 0.84~0.89 333~445 2
JS-LT8 =5.2~-2.0 278285 3.39~8.14 0.78~0.82 300~418 3
JS-LT9 —6.1~-2.5 241249 418934 0.80~0.89 321448 2
JS-LTI10 =5.0~-0.3 207--218 0.53~7.86 0.85~0.92 231411 4

S5 5 e v B X A (2000 ) 5 H BTk
73, g AR 20 AN A AT RSO I A R e 1
270.90 ~0.99 g/em’, HMH N 0. 96 g/cm’, Ik
227 ~464 MPa, {4 & 390 MPa; it 3% % 4 0. 78
~1.00 g/em’, B4 0.87 g/em’, [k J1 4 231 ~448
MPa, ¥J{f 4 338 MPa.
4.2.2 ek = B REAE

WL SEF TR 3.8 4, lH e
PRI A e ™ SRR 7 73 £ 248 CH, W H,S,
HEA H,WN,, WAH B 2 H,0, & /b & CH, .
H,S.CO, ; & e AR 73 %44 CO, N, H,,
8 CH,, AR F2E 0 H,0, A IR S B4y
FEH CO,.
4.3 FRRIMLZRFFE

IR 10 A6 TR 2200 e ol WoR (K 5D,
NS A N AH, Wk —34. 5%0 ~ —22. T%0, T-¥
-28.39%0.
4.4 SFERMIRFLE

LA ZE MR W (R 6, M4 B 1 1k

oI B ) A D L R AR B 8D B - 108. 5%0 ~
- 81.3%o-

=3

B EE KRB RIESERS

PTER

YR 2 RS

%

Table 3 Laser Raman data of gas components of the fluid
inclusions in the Jiashi copper deposit
B Wi Co, H,S  CH, N, H, JH
J5-LT1 86.2 13.8 100.0
J5-LT2 78.1 219 100.0
JS-LT4 ek 933 6.7 100.0
J5-LTé 7 525 475 100.0
JS-LT7 31.5 68.5 100.0
JS-LT9 378 62.2 100.0
JS-LT10 235 76.5 100.0
JS-LT1 71.7 7.1 21.2 100.0
J5-LT2 79 87.6 4.5 100.0
JS-LT3 948 52 100.0
J5-LT4 B R 31 78.6 18.3 100.0
J5-LTe 7 43 86.6 9.1 100.0
JS-LT7 97.5 25 100.0
JS-LT8 296 70.4 100.0
JS-LT9 88.8 24 8.8 100.0
858 14.2 100.0

B 5 L 3 A K FISDAE K — 105. 4%0 ~ —79.2%0, 2SO
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x4 MITSEE AR E BARRE RSB 2R F 6 MnEY AEEEMREMN
SER % Table 6 H-O isotopic data of the Jiashi copper
Table 4 Laser Raman data of liquid components of the fluid deposit
inclusions in the Jiashi copper deposit -
B i ™ 8Dv.smow Slst.sn.mw H—ild 3'801 1,0
=TT iF
MG AWl €O, WS CH W0 A S o JUK Pk
JS-TI . 1054 14.2 471.5 0.87
JS-LTI 002 9998 1000 ST B B Rk 792 139 4298 .
JS-LT2 0.19 001 99.81  100.0 ” e ' ' ' '
IS-LT4 o 100.00  100.0 JS-T3 871 12.7 4386 313
IS-LT6 f' 100.00 100.0 J15-T4 =81.3 122 467.0 =1.44
JS-LT7 L 100.00 100.0 JS-T5 —88.4 125 4286 —4.21
IS-LT9 100.00 100.0 JS-Té B -96.5 129 555.1 4.04
JS-LT10 0.12 99 88 100.0 JS-T7 A 'ﬂ%:ﬂj —108.5 12.7 442 4 -2.81
JS-LT1 100.00 100.0 JS-T8 -96.1 12.6 442 8 -2.88
J5-LT2 100.00  100.0 JS-T9 —99.4 12.5 454 4 -2.06
JS-LT3 10000 100.0 JS-T11 -89.2 14.7 187.6 241
wirs SR 02 mm 1m0
- . . 2. . 4. 5 = .“_.’ =42 7z
IS-LT7 3] 10000 100.0 Fﬁlﬂ@%ﬁﬁi . , N
JS-LT8 100.00  100.0 W ST ) R 2= W E (R T,
IS-LT9 10000 1000 EREC Py R T 8 C T O - 28, 4% ~
JS-LT10 100.00 100.0

x5 MMBET KIEEYT BT YREAIREN
Table 5 Sulfur isotopic compositions of chalcocite

monomineral from the Jiashi copper deposit

FE 5 7| Ff R AE %Sy o/ %o
JS-TW1 WA IRERBLA A -26.9
JS-TW2 HEAm IR R A -34.5
JS-TW3 AT VIENC) SN -30.4
JS-TW4 W HA VIEREE SN -32.3
JS-TW5 T RGN F -28.5
JS-TW6 HEH IR YR -23.6
JS-TW7 ARG KGR -22.7
JS-TW8 WA VSEREE SN -30.2
JS-TW9 WA IR YOIRE -26.2
JS-TW10 HEART™ LRSS NS -28.6

MR B R 1 80 K 12. 7%0 ~ 14. 2%,
P34 13. 6%0, UG AT 80 4 12. 2%0 ~ 14. T%0,
P340 12, 9%o, KR A7 95K 1 480 [ AL 35 20 18 7 FEC 1)
CE5] B3R FERI, 1985) K& (2) (5] 3 7K %%, 2000)
TR T IR Sl R i A R A 2R A (3R 1) o

1 000 Inou g g =3.57 x 10°/ T* —=2.73 (1
LD T /YT,
8" 04,0 =805 =1 000 Inct ;s (2)

BRELAT B B B B AR 870, 0 B ALTE
K =3.13%0 ~ 0. 87%0, “F-33) — 1. 66%0, SUI&E A B Bk
WA 870y, BATLHA - 4. 21%0 ~ 4. 04%0, 1 1]
-0.99%0.

~24.2%0, “F ¥ - 26. 1%, i B H M 8" C K
~28.5%0 ~ —23.0%0, F-¥JMEE Ny —26. 1%0, —FH AL
10 BB A

x7T MBEET RAEBY YREGIREN
Table 7 Carbon isotopic compositions of quartz monomineral
from the Jiashi copper deposit

ik K7 A9 5°Cy.cor /%o
JS-T1 poE Y
18-T2 A% S A 242
JS-T3 poE 247
JS-T4 i 33
JS-TS A% -263
JS-T6 A 72
18-T7 AL B R 40 285
JS-T8 yok 260
J8-T9 poE _266
JS-T11 i 230
5 g

5.1 B REERSRIE

AR ™3 A4 6 B AR B 9 R W - K 32
RO AL ORI AT B 1A, 5 €O, = AT
FEARDUIL T B o 0 VAT RO A 2 TR B
B2, RN BN S 8 0P A A 2 R B A
XD, S5 75 A ™ S AR A S W) St s 39T
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TG IR LB Sy 3, A B R FRRAE, X 5 A B 2 4K

A0 ZE RN RN IR A B 5 ™ it A4 34
—JELE 131 ~206°C, -3 163°C, £5/5 4 0.35% ~
9.86% (NaCl,,, FREHL, FFD, 14 6.99% , i f
BREHN 0.90 ~0.99 g/cm’, V34 0.96 ¢/cm’, WK
J14 227 ~ 464 MPa, V34 390 MPa; SUid eh™ 9 ™
PRI A 131 ~285°C, 3k 222°C, 2hJE N
0.53% ~9.34% , V14 4. 92% , JWAKZEE N 0.78 ~
1.00 g/cm’, 34 0.87 g/cem’, WAk )k 231 ~ 448
MPa, *F-3J 338 MPa. FH ] %01, 400 T B A 1 Je b
S SO BT S A AR AR R I A AR s
R B B2 A5 BRI, HLA B R B R AR g K
Mo ERFE VIR BRI AR R ) B BT 3] 1 2
I AT W38 AT B AR ) A, 3K TT R R BT ) Rk
A ARSI K S50 BT 3 B 900 4 T 328 o 1T o
A A 5 B PR R v T R L, T RE S Rk
T T DX ek 2 ) A 32558 ) 0% FR B D) () v 4, 2005 5
A8 R 55,2005 , SZAIERT N ) (AE HE, oA HE
JR D 25 J2 AR, A8 I A A AR TR SR I AR
TR, Tb 25 P9 D46 i A7 1) IV AR R 0 i FA A 1) )12 2\
TR, 0 BV J2 i s L PR AR FH 7 A AR, (45 )=
WA IR T

WOCHL ST sy 29 M S, A0 4 1™ PR e
TR RCE BT B AR 8 2 CH, W HLS, & H
A H, N, WA R B 1,0, & /b & CH,.
H,S.CO,, S A B AH e 43 3 2224 CH,. €O,
N, H, , WA 4 254 H,0, AN SR S OR B2 £
BN CO,, BEREEE AR, CH, 5 H,S 18
HAEWURRARTE 8, 28 U5 A A e —HE I 1E e
W, TG R T W AOE J5 A FHE RE 2 o, &5 A A i A
FREAE DI SRR C BB FESE, 1996, 20145 Ji
THEAE, 20105 EPEFISE, 2015; 544, 2016),
T WA IR o A 0 S0 A 3 A I A 2
A KAy, RN WIS 5 T 8 0 el 1

NIRRT 10 AN R A7 25900 22 £ 2o, %S 4
oA A, YA - 34, 5%0 ~ - 22. T%0, T3
—28.39%0. HIAXS 55 HUAR [l B ot A6 2 2 A Bl A b
AR I s ok FLAR R 2 AL, DU AT A AT 7
PERERE H: §™S MHAE - 33. 4%0 ~ —24. 6% FH W,
AR AU CE SRR, 2011, R ATEAR G 6 1 1 4
B H 8MS HAE —24. 0%0 ~ —19. 0%035 I N, TR 428
HAAECZEE P, 2011 ) . B HA Bl B 75 b % K 3%
[ 5 7 [k A 5 AR PR 8™ S LA S8 L9 qi

RALHD IR I ™S (4 1EAH I &, Y595 -5 18
R4 B I8 JR S LTIk JR ( Haynes, 19865 Sweeney
et al., 1991; EHLIE, 1998) . MITHIH IR4EMK 4]l T
BEW)E TR EEREAH S, TMRFERR- R
RAKRZ-_BRNMUBEE A CB B,
2014), 456 A S5 b E W B, LA O AR AT
AR WU LS 5 5 A ARAE A 0 A R £
S FURFAE C EFE RS, 2015) , 2 A A8 1 6%
JET BRI A0 B 3 D B i FE <t 7K R AT LI i 1) i
JIVETE

SRR 2 0 M 3R B A8 B 1 O™ 3 A
GErp LR AARIK ) 8D {H A - 105. 4%0 ~ —79. 2%0, X
TR WA e AL AR K ) 8D {8 - 108. 5%0 ~
- 81. 3%0, ZARETAT B HCE B T AR 0,
ARG )y — 3. 13%0 ~ 0. 87%0, T3] — 1. 66%o0, D it
BT IR IR 8 0 H,0 28 Y5 [l 4 — 4. 21%0 ~
4.04%0, V-2 = 0. 99%oc. H4 A Ui 4 4 Je A i 4 (1)
808" 0 H,0EHLE 8D — 80, ECE 6), ol
VTR A s 39 500 O A A A 2 R B O OK
R R K, T B ANKS S 45 A XA
REAE, A LA RNYE H ¥ 7K o

20

O s LW WL 1k
o kT R

0_

300C
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SD\.-_SMGWI"%O
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Fig. 6 Plot of 3D — 3" O for water/rock isotopic exchange of

ore-forming fluids in the Jiashi copper deposit (after Tan
Kaixuan, 1998)
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AT IR B [A) A7 25 B HE 2R B, XN B e
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0 B RN AT AL J s O B 2 R A B 43 B 3R
A0 U0 A s 2 S 34 s ™ U e I A 34 5
A K KBS A WU Z 5 T BCE I oo 1
B 1 e E

FSC BT 1« T2 PR 5 A 4 95 T 4 T B 2
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PR, T B I A ™ 1™ Y 2 —— 1 15 R 90 4 i A
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T, 2011 3KIR4E4E, 2014; FF/N4i4%, 2014). K
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B 7K A A ST JE T 2 () 5 ] 5K M B 8 R A o 5
P It R A T, R A SR A3 D S N, i <08 TR A
A 75l E o K A LT AR R SR Al R S
KPR IR £h 3B JR Ry S°7 VHS ™ &5, i JRUAEE T
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OIS I - 52 DX SR B ) R 3 18 B W,
WG R AR R ZL I W TS 3 (i RS, 19945 ¥ 50
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A9 8D A - 108. 5%0 ~ - 81. 3%0, 3" Oy A
—4.21%0 ~4.04%o, 45 75 UAUIE W BT VR AR 2200 K
SRR S T Hb K TR A, COE I R AA L RV 10
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TERRA TG o s L AR ER B o A5 85 B R AIE 1)
TR AR e K, LW SRR B A R B A AR X — I
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