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Table 1. Hydrogen and oxygen isotopic composition of copper deposits in Yueshan area
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fluids in major copper deposits of Yueshan area.

Numerals on evolution curves refer to water/rock ratios.
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Table 2. Sulfur isotopic composition of copper deposits in Yueshan area

B A 400-5 A 400-7 A 153-26 A 250-3 A 250-8 X4 Al A8 A150-3 A10
B a4 Po Cp Po Po Py Cp Cp Cp Py Py
8318 —-11.3 —11.2 —11.2 —11.2 —10.9 —9.6 —9.5 —9.8 —9.5 —9.1
5 A100-5 A1l2 X1 A2 Y 117 X6 A 7-x A 363 X7 A 354
Ty 4 Cp Py Cp Po Py Cp Cp Py Pr Pr
8918 —8.3 —6.7 —6.7 —5.8 —5.3 —4.7 —4.5 —4.7 —4.6 —3.8
) A5 Y3 Y 114 A4 A7-y A250-5 A380-17 X5 A3 Y 200
Frinw 4 Py Po Pr Py Pr Cp Cp Py Cp Po
8318 —3.2 —3.7 —0.7 1.0 1.4 1.5 2.3 4.5 6. 4 6.1
5 A 250-1 X2 Y 363 X9 A 250-3 A T-x TL-1 TL-2 CG YG
Ty 4 Py Py Py Cp Po Po Cp Cp Py Cp
0%1S 10. 8 11.4 11.8 13.1 18.8 19. 2 8.7 10. 0 8.6 1.2

i Cp—ﬁﬂﬁﬁ*;}’y—ﬁfﬁﬁﬂpo—ﬁ&ﬁ@iﬁ*n TL FE & 8 AR JF 0 K s CG RS 2L K YG B N ™ K 2 AT
PR s LA FE 1 g 22 RAIT IR . [ A R v 2 B ST 0 21 5 e A ABL L B & M BT 10 2 L [2 ], K A A3, i 3 0 P b 5 F
Fir (A8 8255 . MAT2300) , 43 T RS B +0. 2%,



B15E 94 Ji W 25 < i XA RS 1 TG [ A6 3% M ER A 27 BF 9 345

0" Sy,s 5% =l 3 BE DR 5% 1 24 AL U 0B () 0L 5% A R B L AR A s T L R R ) BE AL 2 A% A
(SRR WA K/ A ERFRRES BECR B, A Lt XA IR T B 72, BUAR 400
FERAET — & A0 AR B o o A B R AR 2 DL HLS AR, SO /HLS el
B AANAR ) HL B WRE i R ) e A 2 A R — B, DR O AR RS S R T B R 4 0%'S
AR DM TR E, A& ] Gefal U5 1 [RA7 28 4Ll KA 2B 3. 5%~ 4. 8%, Hll
CBARWEUIBE N —16. 7% ~—31. 1%; =B R T HHM)Z N +25. 3%, ~+34. 4%,, "I,
B — TR U A AT B B AR DX AT AR 10 B8 [R) A7 35 4, P R A DL B R R AR R TR S A R T B
PR (A7 25 20 AR A i) 3 3 A

J3 DX DA RS 58 s 5 A e A% B B R R A AE TR A1 LA AT BERLEE (B AL . (D & K B
I3 B L TR SR RGBT 4 IR R @ il e R MG O T 45 R K TS R R A K SRR
WIEH AP M E RN :Q ARAMEWE A EM S B REK/ AR, HRIEH H
W3 OB s D KR 7K AE AR BT b5 I A T 1 K A 7K /6 A L b 0l G op 358 00 25 K
i ;& KB AR AR BRI B F 55 0 M o2 B3 8 M 2 R B K /o A D K R 2 DO
it s © AN [R) R U5 2 B R TR A5 4 T L T TR 5

I T RNV O A R B R S SR GBI (R A7 2R A R CRE R (D) ] 5 DX T G
JOT 2 S BT () A7 3 AL B R0 R AT TR W B AL 2% S A A8 IR ) 2 7 L AR R WL
0SSN 3. 5%y~ 4. 8%, [ A 1l E R N K A I 4 B T8 BB e IR 6% S s e K A2 AL Y [ 4
+1. 9%~ +9. 0%,

B~ MK/ EAE IR, R R G R AL R A R 67'Sqs =2X, « 0¥'S, At
X, WHEMAAERG IS B BER 08, WHEETR R EiR s KA O 2 K S A
KK/ B B Q) EARF I AA=06%SH i — 0¥ SEy O EF 250~600 C & HH i & o H
A T AR R B 071 Sy s TE 2. 6%0~ 3. 8% L 1], A 3K 3 5 e g 2 3t )28 R 2B K /A (R
G, B 3), MHBAE RN 6% Sy s E +3. 5%~ —25. 5% Z 1], 221K 29. 0%, ; & HK LS & #F 2R
W J2 R AR T OB RLE) I ) s BBAR R K 6% S s A +3. 0%~ +17. 0%0 s B ZE K 14. 0%,
A5 4 AU 4k 55 9 83 2 5 K AR T BGBAR R 1R 6% Sy s 7E — 25. 5%~ +17. 0%, Z
), AR 220K 42, 5% RUATT RS, KABEK 7 0 5 A IS A1 CBERL QD) 18 8 2 b 23 B 75 #h
)= (B G) K A K /A B R K 6% S s 70 0 28 0. 0%~ 3. 2% — 26. 2%,~ 0. 0%, Al
—6. 4%,~+11. 8%,

AN [R] SR U8 P TR A (B ©) B B IR TR & A (m) IR Bt [R) A7 38 4 B (87'S,) R TR A i B3
A B BRI 2 4B (0% Sa s 0% Sp) KBt (BRI 4103 ) K BE (Ca s Cu s Co) IR BRI B 6%'S, = (C
—Cp/Cr—Cp) * 0"'Sp+ (Cr—C,,/Cr—Cy) * 6¥'Sp,

MRS IR e, 4B 0 RBR IR A7 25 241 B (3R 2) S L e Hb 5t s BR A6 24 R AE 60 )l s X A
PR (100 SR 5 5 T - 2 BRAAT PR IR B3 (7] A7 38 41 R e i T el A 8L ()13 31 45 AR , BT 5 T+
S o b 2 O 4 5 7 SR b B R R 10 T AR U, v B S s SRR Y SIS 2 R T o L )
SR T8 Y AN 22 94 5 FAGBUNK Y H AT IR [ A e B N R AR M 2R, L TR R
d e 79%~97. 3UAGE,

gr BT, Al X IR, G R BT R B 1 R VR S A . O AR R
Itz 5 55 AR HURL A 10 52 20 M B Iy 5 IR 22 e L RO TR IR T R S A6 ok B v T R R 4R A



346 w 7S His Jit 1996 4

R e s s A TR T 16 14 12 10 8
878 (%) 8M'S ()

Bl 3 K e b )2 R K/ VR G G 0% S A i 2 (e 1)
SEER HELR | R4 AR 600 CL400 CHI 250 C % HKK 6%S=3.5%.
H 2 8%1S= —24Y%,
Fig. 3. Sulfur isotope evolutional curves of fluid system formed by interaction

between magmatic water and clastic sedimentary rocks (left).

Solid line, broken line, and dot-and-dash line represent 600 C, 400 C and 250 C respective-
ly; 6%8S values are 3. 5%, and —24%, for magmatic water and strata respectively.
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Fig. 4. Sulfur isotope evolutional curves for fluid system formed by interaction
between magmatic water and carbonate rocks that contain gypsum (salt) beds.
Solid line, broken line and dot-and-dash line stand respectively for 600 C, 400 C and 250C ;
%S values are 3. 5%; and + 3. 0%, for magmatic water and carbonate rocks that contain gyp-

sum (salt) bed respectively.
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Table 3. Lead isotope composition of rocks and ores from Yueshan area
. . - Et}ﬁpb 2[]7Pb ZU&Pb
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Fig. 5. Lead isotope transformation models of copper deposits in Yueshan area.
1—Feldspar lead of Yueshan rock body;2—Rock lead of Yueshan rock body; 3—Rock lead of
Zongpu rock body: 4—Rock lead of Wuheng rock body;5—Anqing copper deposit; 6—Tong-
niujing deposit; 7—Caiguashan deposit; 8—Yanjialaowu deposit; 9—Triassic strata; 10— Pre-

Triassic strata; 11—Upper mantle.
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Abstract

The Yueshan area in Anhui Province is an important part of the concentrated mineraliza-
tion area in the Middle and Lower Yangtze Valley. There are two types of copper deposits in
Yueshan area:skarn copper deposits and hydrothermal vein ones.

Based on the five models of '"*O-6D isotope evolutional mechanism proposed by this
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study and the hydrogen and oxygen isotope compositions of each mineralization stage of the
two types of copper deposits, it is concluded that the ore-forming materials of the major ore
deposits precipitated from magmatic water and/or magmatic waters with a complex evolu-
tional history such as shifted or evolutional magmatic water. The two types of copper de-
posits are the products of the comagmatic hydrothermal system that evolved in different geo-
chemical environments. The ore-forming solutions of the large-size copper deposits in the
Middle and Lower Yangtze Valley were mainly derived from magmatic waters, and those of
the small to medium ones seemed to be mixed solutions of magmatic and meteoric waters. It
is suggested that when the proportion of meteoric water exceeds 30% , there will be no mi-
neralization of industrial value.

The ¢S values of the skarn ore deposits and the vein deposits are — 11.25%,~
+19. 74%, and + 4. 2%, ~ + 8. 7%y, respectively. The varying disequilibria of the solutions
were caused by the variation in sulfur isotope composition of the sources and the extent of
water-rock interaction instead of by the change in physicochemical conditions. This paper
proposes for the first time six models for the transferring of sulfur from sources into hy-
drothermal solutions. The results suggest that sulfur of skarn ore deposits was from magma
(78%), pre-Triassic clastic sedimentary rocks and Triassic carbonate strata that contain
gypsum (salt) beds, whereas sulfur of the vein deposits was from magma (79%,~97. 7%)
and carbonate strata with gypsum (salt) beds. The mixing was caused by water-rock inter-
action.

The regional lead mixing model of the copper deposits in Yueshan can be mathematically
expressed as (*“Pb/*'Pb), = — 0. 1839 (**Pb/*'Pb).. + 3. 2986/*'Pb,, + 2. 7679 (r =
0.9836). The two types of copper deposits related to the Yueshan intrusion contain mixture
of magmatic lead, upper crustal lead and Triassic sedimentary lead, whereas the vein ore
spots related to the Zongpu and the Wuhen intrusions have lead from magma, sedimentary
rocks and the upper crustal units.

Studies on 6"°C and 6”Si of these copper deposits give similar conclusions.

It is concluded that the ore-forming materials in Yueshan mainly came from the dioritic
magma through melt-fluid partition. Triassic and pre-Triassic strata provided some sulfur
and a small amount of ore-forming materials, and the water-rock interaction played an im-

portant role in copper mineralization.





