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22 B REHMBHZEGE
221 —BELHE
TR R — R A P R e (R
1) :190~210°CH1 200~230°C , ;e 7 5 E 5l B Bt
() BRI | v I RR 4 B i JBAF 9 A (1990) I 2 1)
AR R B4R AR 350°C LA b AR Pk 24
H170~330°C, EEE T F 320~330°C, M FRE 1)
1977 ffe A1 1 35— R A 98~150.3°C, Bt LA | Bl L [y

PB4 38 I 7, DA AT LAA B30 4 S BR 9 B8 1R )
MRE (£ 2), WL, W EITKRECH 48.7~73.2
MPa, B R EE R 0.5~1.45 km, &b T H R | 9%
SRS R &

x2 W ABT EAMREGRE
Table2 Estimates of ore—forming pressures
and depths of the Tongchang deposit

B B B R 200~330°C ;3 B Be i B I A peng | P EIIMpa |t | b
190~210°C, BB Bt} 98~150°C, P P
B AR B Ry b — K ER B NaCl N 3.4%~ Li29-5 | 635 | 2735 1.09 1.29
16.4%, KIS W 6 A I {E (i‘% 2):6.0%~9.0% F L67-3 | 584 | 22.25 0.89 L67
11.0%~12.0% , W T J2 0™ B B O 1 46 12 1 22 Li69 | 503 | 1415 | 0.7 169
S, LEA R A S R O 5 R LM27 | 702 | 3405 | 136 127
JEC R AE 3 AT, 4 T SRR Ak T v iR PR A A Lo52 | 393 | 23.12 0.92 L52
W L B A T o — e R 1 PR Log7 | 732 | 3702 | 148 L67
T BB R AR IR — AR B 0 R R B R R To7 60.5 | 2432 0.97 i 1139 Bt
TE MG IR A R, rh — SR R A To5 721 | 3592 1.44 #1100 Bt
200 WA JE A Fo R A IR EAE B To2 70.6 | 34.42 1.38 £ 1100 Bt
R NaCl-H,O 1 5 L FIA 7] 2 HE 1 NaCl Tod | L7 | 1552 | 062 | #1005
AR MR LA G L PR — IR R ST ) TOL | 572 | 2102 | 084 | f 100K
(3 2) , BRGEIN 0 AR LG 400 0 08 1 LDIT0 | 487 | 1252 | 050 | LI70s
AR R ) (Ph) VTR S RO L 5 6 | 491 ] 122 | o0 | Lo
R 1 AT RTYEREY—RERLE
Table 1 Homogeneity temperatures and salinities of inclusions in the Tongchang deposit
¥R C LR /wWt%NaCl
b g ' Wy SHE /% KN um
TR Y R PEIME SRR FEME
Lr29-5 A 5~10 6~8 198~250 225 4.8~8.1 6.0
Lr67-3 A 5~10 6~8 163~234 199 41~172 5.9
Lr69 RHA 5~15 6~8 166~244 197 6.7~9.9 8.0
LM27 RHA 10~20 6~10 194~253 231 10~13.4 12.0
Lo52 JitA 10~15 6~8 178~218 198 5.4~10.6 7.8
Lo67 JitA 10~20 5~10 223~281 248 6.2~9.3 7.2
To7 JitA 5~15 6~8 183~229 203 7.4~11.2 93
To5 JitA 10~20 5~10 210~278 248 8.8~12.6 10.7
To2 i 10~20 6~10 215~266 241 8.4~13.1 10.6
To4 JitA 5~10 6~8 171~218 196 3.4~86 5.3
TD1 JitA 5~15 6~8 88~239 212 42~6.7 5.6
LD6 S PV e) 10-15 6-8 153-258 185 7.9-12.3 10.0

TE . DNl Ea Ay o B W B TR
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Table 3 Characteristic values and fo, and pH of ore—forming fluids
in the Tongchang deposit

HEAE UAE
th % + ot + )~y 2+ 2+ + 2+ 2+ 2- - - - LngOZ pH
Na/K' Na/ClI Ca” /Mg Na'/Ca™ +Mg SO47/CI'  F/CI
W 2.68 0.27 7.52 0.02 2.50 022 3660 6.90
VEE 15.73 1.55 8.15 2.99 0.17 0.05 39.60 6.60
VEE 441 1.26 1.63 1.57 0.90 011 3910 6.70
R 2.02 0.80 6.03 0.03 48.00 1.92 4310 5.60
IR 0.89 0.53 4.09 0.01 60.00 250 4860  5.50
Tyl 0.37 28.77 0.04 10.89 037 4940 6.50
Ji i 1.30 0.25 0.78 343 8.00

2.2.3 BRAFARE AL T LR

(OSBRI B AR A2 28y Ca*—
Mg*—ClI'=SO> —H,0—-CO,, % A & 1Y A 73
I AR A R I SRR 2R 2 AL Ca? — Mg —F —
SO —H,0-CO.,—CH,, Kt WA B — 0k
PO IR, B A T H,O0 .CO,.CH,,Ca> F~,
SO B Wi &, Na 7E i AL W) G oK s sy | i 7E A
e AR PR T K CL Li A BRI & 3

(2) ™ FL B B 3 W B, 52 9 H,O .CO,.CH,,
Ca® F~ SO Z Wi & ,Mg> K™ Cl™ | Li* & ¥ FE A%
HORE e KE

(3) WM Na*/Ca®+Mg> & F~/Cl LK
ST HOBCR IR B 2R BT I A 2 B A b T FA
KoK, AT IOK . BT B B M B B
Na*/(Ca*+Mg™) Fl F/ClI 2 IR s e T
JSLA PR 326 47 1) A 11 7K ) Y AR R
2.2.4 pH LA fo, 4946 5

ZIW R G T CO, NaCl-H,O K & | BRI
RSO 0 SR B AR pH E I fo,(3R 3), H4S
RERH], AP AL S BT PR T B B
T pH B3 518 6.9.5.5~6.7, I XS A AR A
b A TP A R 1 3 B T R v T
[ S I 5 A T | N R e Y S R O R % U
bk S AR TR Bk A LT T R PRI B A T
JIN W L R B 2 B ARG TP 45 & D 4 e
o4 PR IR B AR fo, M AE A T 5
AIUTTE , MBLE™ B B 21 e i B, TR R G2 fo, bl
Z R, 2R b R 55 IR A S L T DL IR
Fe | v A AR FE RN T M BRI R T B A L

VEFIE B AR T BB AT R TR AR,
3 SR AR S Ak R

ST PR R AR (R 4), AKEH
8 "Ono N 2.13%0~5.92%0, 6 D H—59%0~—87%0; 7
fEAE 6D H—72%0, 6 *Ono N 0.45%0; WG
6D M —96%0, 6 *Ouo N 13.2%0; AL & O 24k
AR,

i A I SRR, 2R 2 B (BT 2) 9 A IR OK R AR
K 55 A S K — )38 BH s L B 9 A 32
BEOR A A IROK B A TE AL B I B B B, B TR
SRR BAEIK (s 7K) 25 | Hm iR BA R SREK
PRI A A Y S ) DA i 1) 46 J Ak 4 (R Bk AN
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Fig.2 6 D— 6 ®O plot of ore—forming fluids
in the Tongchang deposit
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Table 4 Hydrogen and oxygen isotopic compositions (%o)

in the Tongchang deposit
B | RS | B | 6 "*O(SMOW)| § D(SMOW)| & *OPDB)| & "*0mo(SMOW) | e
SORPGE| CPr-6 | TkEkT 7.1 96 13.2
TO-2 |fi (1) 16 -81 5.92 NS
" LO-67 |41 Q) 15.1 -87 5.36 -
W T-55 |1 3E1) 15.6 -54 5.67
# T-64 |fi () 158 -74 2.26 6]
g; T-71 i 3(2) 17 -59 2.13
W TO-7 |HEH™(2) -109
wm TO-69-1 | E:H"(2) -83 Vs
To-5 |JiffAi(2) 13.06 -16.8 5.84
T-65 |Jif#F(2) 14.2 -72 -16.2 0.45 [6]

T H P T R B R M R RS I R R = AT, O PR R R B B
& BOno K T I )5 A1 9E—7K . 1000 In“Q-n0=3.42"10°T2=2.86 &, J5 fft A1 —K .
1000 In*ce-n0=2.78 “10°T2=2.89P; BE 4K —7K . 1000 In®Q-10=—1.47*10°T>=3.70

(Anderson,1971)

BT ) 6 D A K (—83%0~—109%0 ) /& LAIE B X —
HEAGARAE , PR T 0 PR A ™ A4 2 ke s | B
WU K (R R SR IK) USSR S8 Bk, ek
T AR L B 38 W o B A K R A P

4 %5 B

OO PR AT 3o 4] 43 Ay SR AR A i 1A
WO, J5 3 PR 53 R R — B — 7 M A — 1 SE Y
B Z8 RGN B B kR — 0 R B,

)W IRKEE 4 Fh 2R A 0K IR AL K
A A A SRR E AR O, Z A
T LA AL R R R ARSI TAT R B
W RAREALY Ca*—Mg—Cl SO —H,O—CO,, #
WS B IR B AR 2Bl Ca? — Mg —F —SO —
H.O—CO,—CH,,

(3) LA A 1) 20 B A2 2% A S v IR TR
A SRR R TP M | AR R T R s A
PRI TE B,

(4) FE I PSR IE T o0 K A2k A8 i
K, DN R R B BB IR B B, et K
B W IR Ry G I B AR

Bt . A AR SCER S P | R B TR 2 i A
P T BB ORI TR TR A R | 7
R RO SRR
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Geological characteristics and geochemistry of ore—forming fluid in the
Tongchang copper—gold polymetallic deposit, Shaanxi

ZHOU Sheng—hua

(Geological Survey Center for China Non—ferrous Metal Resources, Beijing 100012, China)

Abstract: The Tongchang copper—gold polymetallic deposit is a typical deposit of the Tongchang ore field in the
Mian —Lue —Yang metallogenic province in China. Based on the study of the geological characteristics of the
deposit, the ore —forming process may be divided into the pneumatolyto —hydrothermal period and reworked
hydrothermal period. The latter may be subdivided into the pyrite—arsenopyrite—calcite—quartz stage, polymetallic
sulfide stage and pyrite —carbonate —quartz stage. It is especially the case with the Cu—Au—(Co) polymetallic
quartz—carbonate orebody occurring in NE—trending schistose zones of the diorite, where metallic mineralization
is featured by horizontal zoning: from east to west there appear Cu—Co—Cu (Au)—Cu—Au—Au mineralizations
and their tectono —geochemical anomalies. Four types of fluid inclusion are developed: vapor—liquid inclusions,
liquid inclusions, vapor inclusions and liquid CO,—bearing polyphase inclusions, of which the first two types are
dominant. Medium— and low—temperature, medium—pressure, moderate—oxygen fugacity and nearly neutral ore
fluid conditions are favorable to the formation of the reworked hydrothermal deposits. The ore fluids were
derived from reworked water (heated seawater and precipitation), magmatic water and metamorphic water. From
the early to late stages of the reworked hydrothermal period, the reworked water was more and more dominant.
So the deposit is regarded as a reworked meso—and epithermal deposit.

Key words:geological characteristics of deposit; fluid geochemistry; Tongchang copper —gold polymetallic
deposit; Tongchang ore field ; Shaanxi
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