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Table 1. Hydrogen and oxygen isotopic composition of altered rocks and minerals from the
Taishang gold deposit

8180 (%) oD (%)
B AR H,0
&8 FHE KEHE BZBF| &4 B5H %
209 11 R RHRWAES 13.3 13.9 12.7 —73 1.1
210 11 RMRHEEETREL 13. 4
211 12- 13 R FEEWARELBRNS 11. 8
215 EVREETEE 11.8  12.9 10. 1 —83 2.1
202 BELBAHEE . +70 m BB CD12 FHK 12.0
203 MU AR E 2028 8 m 13.0
205 S LE A, 203 M 5 m 13.3
206 B LA S, +70 m BB CDI3 Bk 12.6
298 BESEHRE,ZK45-240 m 13.3 14.0 11. 4 —86 1.6
300 BB ET 4,2K45-239 m 13.8
299 HHE,ZK45-237 m 12.3
301 EPHAEE,ZK45-233 m 12.8
303 AHE . ZK45-225 m 12.7
286 A1 ZK73-643 m 10. 3
289 HES QAL R E ZK73-628 m 10. 4
290 bt AE R4, ZK73-618 m 11.9 12.8 10.5 —88 —85 1.6
291 F AL AR A . ZK73-613 m 13.1
292 HEH L E.ZKT3-607 m 11. 4
295 HHE,ZK73-598 m 11.6  12.9 10. 2 —170 3.5
277 “4Tk "3 &2, ZK155-810 m 11.8
276 AP XA, ZK155-801 m 9.6
273 B¥EE,ZK155-757 m 9.8
274 “YTik " REALTE R A L ZK155-767 m 8.0
271 I H,ZK155-746 m 10. 4 10.9 9.0 | —93 —86 1.5
268 HWA,ZK155-732 m 10.1
266 XA, 7ZK155-721 m 10.2
278 “4r b KA, ZK187-1058 m 8.8 10. 9 6.7 —82 0.1
278-1 | FHEBUHHEREMNKE ZK187-1050 m 7.9 —94 0.4
278-2 | AR ELBRAEXNKE,ZK187-1026 m 8.1
278-3 | AFELBRERKINKE,ZK187-1006 m 7.2
280 AEA gt X & ZK187-1000 m 9.5
280-1 | HBKBESLFENE,ZK187-968 m 8.1
285 HE AL LY . ZK187-960 m 9.9 11.0 5.9 9.0 —87
285-1 | MEBERELHREA,ZK187-947 m 9.2
285-2 | HBEF A LFENAE.ZKI87-936 m 9.1
285-3 | HHEHE(LFFERE . ZK187-924 m 9.2 —93 1.5
285-3 | HEKIBE (KBRS . ZK187-915 m 9.4
285-4 | BB AELTE R FFENE . ZK187-903 m 5.3 —89 1.4
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Fig. 1. Vertical variation in 6"*0 values of feldspar
from phyllic rock ,whole rock and “red-altered” :
rock in the Taishang gold deposit.

1— Altered whole rock; 2—Feldspar from

“red-altered” rock.
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Fig. 2. Vertical variation in 6"%0 values of

quartz,whole rock and sericite from the

Taishang gold deposit.
1—Quartz; 2— Whole rock ; 3— Sericite.
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Fig. 3. §'®D-8"0 diagram calculated from single-stage water-rock
exchange in the Taishang gold deposit.
1,2, 3represent 68 O - 6 D evolu tional curves of the evolutional magmatic water ( reequilibrium ) and altered rock when magmatic
water (MW 6%0=9.1%,, § D=—70%.) and magmatic rock (G:8'*0=10%,,0 D = 80%; ) interact with each other at 200C ,
300 'C and 400 C respectively at varied W/R ratios; 4,5, 6 are 8'80-8D curves of changed meteoric water and altered rock when
exchange takes place between meteoric water (8D =-—-120%, , §1* O = —16%, ) and magmatic rock (G ) at 200C , 300°C and 400C
respectively at varied W/R ratiosy 7 indicates 6130-8D range of altered rocks from the Taishang gold deposit. It can be seen that
the single-stage exchange of meteoric or magmatic water with rock at a closed system could not explain the value of altered

rocks. Range F is the main stage ore-forming fluid.
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Fig. 4. 6"0 and D of meteoric water and altered rock when two stage mete-
oric water exchanges with rock at the same W/R ratio in buffered open system.

At Stage 1,meteoric water('*0=—16%;,6D= —120%,) interacts with basic rock (B:8%0=7.5%,,6D=—90%;) at 400 C;
at Stage 2,the final values of the evolutional meteoric water from Stage 1 (at W/R=0. 001 and 0. 01,8% =35. 6%, —61%, and
5. 6%0, —88%o respectively) exchange with granite (G:8%0=10. 0%,.6D= —80%,) at the same W/R ratios resulting in the

values of Stage 2 evolutional meteoric water and altered rock.
1~—Stage 1 evolutional meteoric water line, 2— 8% of Stage 2 evolutional meteoric water at W/R==0. 001;3— 8! of Stage 2 altered
rock at W/R=0. 001;4—6% of stage 2 evolutional meteoric water at W/R=0. 01;5— 6! of Stage 2 altered

rock at W/R=0. 01.
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Fig. 5. 6"0-6D variation of altered rock from the Taishang gold deposit.
A and M represent the evolutional meteoric water lines when meteoric water exchanges with basic rock (400 C,350 C) and
granite, respectively. (meteoric water 8D = — 120%;,6¥O= — 10%,; basic rock (B) 6D= — 90%, 8O = 7. 5%, granodiorite
(G)OD=—80%,,680=10%,). al and a2 are §'8(02-§D' values when altered rock (A, W/R=0. 001) is in equilibrium with G at
400Cand350 Cat W/R> 5, respectively. a3 and a4 are valuesat 350 C and 300 °C ;a5anda 6 are valuesat 300 C and
250 C a7 and a8 are values at 250 C and 200 'C ,f1 1o {8 represent 8802 and D'? of altered rock (F,W/R=20. 01) in equilibri-
um with G from 400 to 200 'C at W/R>>5; dash line range is the known 8180-8D of altered rock ;8% values of A1,A2,A3 and
F1,F2 are theoretical ones. Dynamic fractionation resulting from the boiling-diffussion and dehydrogenation is ignored.
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Table 2. Oxygen isotope composition of altered rocks from the Shilipu and Henancun silver deposits
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Fig. 6. Metallogenic model for water-rock isotopic evolutionary system of

the Jiaojia style gold deposit.
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WATER-ROCK EXCHANGE IN THE JIAOJIA STYLE
GOLD DEPOSIT —HYDROGEN AND OXYGEN
ISOTOPIC STUDY OF ALTERED ROCKS

Zhang Ligang,Chen Zhensheng, Liu Jingxiu and Yu Guixiang
(Yichang Institute of Geology and Mineral Resources, Yichang 443003)

Wang Bingcheng, Xu Jinfang and Zheng Wenshien
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Abstract

Vertically downward from the surface to the depth of 1000 m in the Taishang deposit, a
large-sized Jiaojia style gold deposit, 6'°0 values of 38 phyllic whole-rock samples decrease from
13. 0%, to 8. 0%, %, 6"0 values of 8 quartz and sericite pairs from phyllic rocks decrease from
14. 0%, and 11. 5%, to 11. 0%, % and 9. 0%, 1, and 6D values of 13 phyllic and sericite samples
vary from —70%, to 94%,, averaging (851 7)%, or so. These data demonstrate that Aqure—sericite
values vary stably between 2%, and 3%, ,suggesting that quartz and sericite have basically attained
oxygen isotopic equilibrium. Nevertheless, 8D values of phyllic rocks and sericite are almost equal
to & D values of fluid inclusions in vein quartz , implying the existence of hydrogen isotope dynamic
fractionation between hydrothermal fluid and sericite, which is probably related to‘boiling and de-
hydrogenation.

The 8" O value of ore-forming fluid at the principal ore - forming stage is estimated to be
5%o2=. Therefore, the calculated effective W/R ratio should be higher than 5. 0 when the tem-
perature decreases from 350 C at depth to 250 ‘C at surface. It is hence concluded that the for-
mation of the Jiaojia style large-sized gold deposit must have experienced two water/rock stages.
At the first stage, extensive interaction took place between meteoric water and basic rocks in an
high-temperature environment at depth;at the second stage,ore-forming fluids produced at depth
ascended to the fractured shatter zone,resulting in diffusion, water/rock exchange and mineral-
ization-deposition. On such a basis,a metallogenic model of two stage water/rock exchange in a

buffered open system has been established.



