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Fig-1. Histogram show ing sulfur isotopic com position of copper deposits (spots)
in Lanping-Sim ao basin.

1—Pyrite; 2— Chalcopyrite; 3— Bornite; 4— Tetrahedrite; 5— Chalcocite; 6— Galena; 7— Stibnite; 8— Barite
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Fig. 2. *®Pb/*™Pb versus *Pb/**Pb diagram of copper deposits (spots) in Lanping-Simao basin.
1—Silicified rock; 2— Slate; 3— Sandstone; 4— Sulfides from Kedengjian ore spot; 5— Andesite and basalt
from the Kedengjian ore spot; 6— Sulfides from the Jinman copper deposit; 7— Quartz from the Jinman

copper deposit; 8— Sulfides from other copper deposits in the basin.
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Table 1. Carbon and oxygen isotopic composition of hydrothermal m inerals and ore—form ing

fluids in copper deposits of Lanping-Simao basin

8"3Cco,/ % | 8Ccn,/% | 6'%0co,/ %0
75 e K FfHb R EA S : ¢ : §"3Crpa/%0 | 8'%0ppp/ Y0
(PDB) (PDB) (SMOW)

1 Hy-1 o 4.9 - 25.4 17.6

2 Hy-2 o - 3.1 19.2

3 J130-2 & 3.6 - 26.1 22.4

4 J130-1 E - 6.0 31.0

5 123-16 & VEE - 3.2 - 26.3 18.0

6 L5-3 BOW| ek - 8.1 7.8

7 L2-5 %k - 3.4 - 22.2 19.3

8 v-11 %O - 7.3 - 321 1.5

9 Ng-4 Bt 10.8 - 26.2 22.9

10 Dw-15 fi 2 3.7 17.9

11 Jd-1-1 oW gasha - 4.9 - 15.1
12 Jd-1-2 & | TR - 4.9 - 15.1
13 d-12 X % | %AasH - 5.3 - 25.9
14 b-2 A& | TR A 0.8 - 23.6
15 b-7 alel | TR A - 0.9 - 11.6
16 Ya-1-1 BxR | U A - 3.1 - 12.0
17 Zk1505-4-1 & W | TR - 4.8 - 16.0
18 Zk1505-4-2 &ow | T MAa - 4.8 - 16.0
19 d-12 X | H A - 5.1 - 22,2
20 d-2 K iR - 5.2 - 24.7
21 By-7-1 BRI | J7 R A - 1.7 - 29.9
22 By-7-2 BRSE | 7 A - 1.7 - 30.0
23 w-l RIE | R A - 1.9 - 28.5
24 y-12 &M TR A 7.4 - 13.8
25 -5 & e i 22.4

26 s-7-1 & W TUE - 23.7

27 s-7-2 & W TUH - 23.7

W1~ 10 PSR, 1989; 11~ 16 PEESL, 1993; 17~ 20 FICHR[ 3, 47 21~ 27 AACER, B S HTH 5% Bt

I o2 3% % 2 B
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PET co, By/F co 5 H, IR (DUBAE I 3 10002 75 6 s 7K 5 8 A 1R 7K A A B AR
)y ARk cH . (AT BETE.
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P R R J- g sy (k. AR B (A TR, i B A7 Sk bs T X =AM 48 U fh
R co, B, LA 224 R AR fla 3A0 2130 i, I JRIRE 45 oy AR R co,, 3L
50 HAN 6 C EHCK TR, iy FLah FR R, X — 2= Sl FE A BEAE B R



o B3 M MK FEAE, 22— B A TR AT IR [ A 2% Bk A 27

229

TRIR SR W A T

O yx g.
5t =3 w0 *
A{JX%%. <

%ﬁ%ﬁ%\<\

25} HHFREMAE ] =s—T-HHY

EHRAF
\

AR

Nyl &

& "®*Ogmow/%o

B3 0 i, Bk s A AR AR K 8" 0-6"C Bk

(ERPESCHER 12, 13])
1— A SAEAY co, 2— HiRA; 3—KAsH

Fig. 3. 80 versus 6°C diagram of calcite, ankerite and fluid inclusions

in quartz from the copper deposits.

1—CO; of fluid inclusions in quartz; 2— Calcite; 3— Anderite.
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Table 2 5*Si values of rocks andquartz veins
from copper deposits
FE S | SRR AR | 5°Si NBS- 28
jm-16 Eol - 0.3
97jm 2 & i - 0.2
97jm 1 S - 0.3
s-12 £l +0.1
97jm 2 it +0.0
k-18 PR +0.3
K20 R +0.2

VoI R

Si0, ZIA RATREAER) 8°s i 78, WPUKIL R, sio, REIFESERTITER, BHl)
WA, &z, BRI sio, Z8IFMEITER, W sio, MBUKK §°sifH. T
AT PR IR B B AR A EOR (351~ 110°C ), it b i i BT v) e FH DA 4R 4, S
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Table 3. Hydrogen and oxygen isotopic composition
of copper deposits
5| KBS [RFEHS BT W1 8'%0 | 80k )
1 Hy-1 |# Jo| A | 158 3.3 - 104
2 | Hy-2 | U | A - 96
3 B2 | & WA | 19.6 8.4 - 63
4 B-1| & W | A T -7
5 B3-16 | & WA JE| 16.9 3.4 - 82
6 Ls-3 | % M| oA - 136
7 | L2-s | WA T 181 5.5 - 87
8 v-11 |3 W A ] 17.4 6.6 - 109
9 | Ng4 | B OB A B 169 3.7 - 57
10 | Dw-15 | ) J& | A1 3% - 53
11 m-1 | & K| A W 175 5.4 - 51
12 ml | & WA P 16.9 7.3 - 101
13 m2 | & WA | 175 5.2 - 88
14 m3 | & WA K| 6.8 4.4 - 102
15 Le-3 |3 | A 9| 17.9 7.0 - 95
16 | Ym-1 | & W | A & | 17.3 4.0 - 95
17 Te-5 | & Wi| A K| 16.9 3.6 - 74
18 | Lk-5 | R | A BE| 16.9 3.6 - 99
19 | 1505-2 | & W | A ¥E| 17.0 4.3 - 95
20 d-12 | K | FRA 5.3 - 1.9 - 96
21 2 | K | kA 7.9 |- 0.8 - 103
22 Sc-4 | K Gt | FH B 18.4 4.5 - 84
23 Sc25 | /K Mt | A T | 14.9 1.3 - 79
24 s-1 At | S 8.4 2.9 - 74
25 d-16 | 2 | EEA 6.6 |- 4.7 - 97
26 d-17 | 122 | EEA 5.7 |- 5.7 - 97
27 y-12 | & WA JE | 159 4.2 - 30
28 By-7 | ABAEE | U4 | - 0.8 1 10.3 - 86
29 | By-7 | AR | A |- 0.9 | 10.4 - 87
30 w-l | R | JrfiRs 0.7 |- 8.9 - 63
31 m-1 | & WA FE| 1505 4.1 - 107
W1~ 10 PR M (1989), 11~ 15 MFL0EE (1993); 16~

26 WICHR[ 3, 41 27~ 31 AARSCHERL, BB M R
JEIT o HT

AN, AR A R AR AR, M- 30% - 136%. SefA BRI ST BT
Pt sp H AR AR Rl B AR BR T OB AKCRIE S, R I e K 1S e
h A A8 AR AT b Y BT R = HH R SRR BLIEAT T 4R

BT A DR A7 R BN WSS A, WO e R AR A A IR R 2 ALk 6 0 kei=
+16.0%, ODhn= - 60% ", RISH ik oD I ARik- 136%, JF75 ERVEFR KT 6D
- 113% ~ - 81% 1", FLH™ I TRV, OO B K ) 6D (E K- 120%0, FHR 1) 50k
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5'80/%0
Bl a4 BB Bk -5 S5 R AL 25 A8 e Ak h 2%
(BB BB 650 m= + 16. 0%, 6Dig= - 60% ; K TFF/K SDik= - 120%, §'80k= - 16.2%; 7KK 530k
=+ 7.5%, 6Dik=- 70%. BT .1 . M550 KABEKAE 150C . 2500C . 350°C 55 FBlA K AR A8 3 i [7 7 2% 3 AR
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17473@; 2— ﬁﬁ‘ﬁ/ﬁ; 3— H AT
Fig. 4. Waterrock hydrogen and oxygen isotopic exchange evolutionary curves at
the ore-form ing stage.

Assuming: 6'%0= + 16.0% and D= - 120% for wall rock; D= - 120% and §'*0= - 16.2% (calculated values)
(MMW) for meteoric water; 6'%0= + 7.5% and 6D= - 70% (MW ) for magmatic water. Evolution lines I, II and III
stand for the results from the meteoric water (MM W ) interacted w ith wall rock at 150C, 250C and 350C respectively,

line IV from the magmatic water (MW ) interacted w ith wall rock at 350C .

1—Quartz; 2— Calcite; 3— Barite.
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ISOTOPIC GEOCHEM ISTRY OF COPPER DEPOSITS
IN SANDSTONE AND SHALE OF LANPING-SIMAO
BASIN, WESTERN YUNNAN

Liu Jiajun, LiChaoyang, Pan Jiayong, Hu Ruizhong, L Xianfan and Zhang Q ian
(OLODG, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002)
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Lanping- Simao basin, western Yunnan

Abstract

The copper deposits occurring in Lanping-Simao basin of western Yunnan are a new

type of copper deposits with many unique features. The cooper deposits exist in Mesozoic

and Cenozoic clastic form ation com posed of sandstone, siltite and argillite. The copper ore-

bodies m ostly occur in the host rocks not only in veinlike and netw ork forms but also in bed-

ded-quasibedded and lens-like forms. Ores have very simple m ineral assem blages. Over 20
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m ineral species have been identified. Besides ordinary sulfides of such copper m inerals as
chalcopyrite, tetrahedrite, bornite and chalcocite, there are also other m inerals like pyrite,
galena, sphalerite, azurite, stibnite, quartz, calcite, ferroan dolom ite and barite. Ore fab-
rics are characterized mainly by veinlike, network, brecciated forms and subordinately by
bedded, lam inated, dissem inated forms. W allrock alterations are m ostly silication, calcitiza-
tion and baritization.

8*S values in the copper deposits are - 35.6% ~ + 7.0% in sulfides and + 7. 7%
~ + 16.8% in sulfates. 6"C values are - 22.4% ~ - 23.7% for organic carbon, - 7.4% ~
+ 0.8% for calcite and ferroan dolom ite, - 10.8% ~ - 3.1% for CO: of inclusion fluids in
quartz and - 32.1% ~ 22.2% for CH4 of inclusions in quartz. &°Si values are - 0.3% ~
0.0% in quartz and - 0.3% ~ + 0.1% in rocks. Lead isotopic ratios of hydrotherm al m ine-
rals including sulfides and quartz are **Pb/*Ph= 18.120~ 18.962, *"Pb/*Pb= 15.556~
15.793, and *"Pb/*"Pb= 38.552~ 39.298, while those of rocks are *Pb/**"Pb= 18.524~
19.268, *'Pb/**Pbh= 15.587~ 15.634, and *'Pb/**Pb= 38.431~ 38.914. Hydrothermal
fluids have 6'°O values of - 10.4% ~ + 8.4%, which were obtained on the basis of the iso-
tope fractionation equation of quartz-water, barite-water and calcite-water and the 6D values
of - 137% ~ - 30% . The above-described isotopic studies show that the ore-form ing solu-
tion was mainly derived from the paleometeoric water. The amount of the hydrothermal
fluids in m ineralizing and altering system s was relatively small. Lead in the ores came mainly
from country rocks and underlying rocks and partly from deeper sources. Sulfur, silicon and
carbon were derived from many sources such as the red clastic formation, volcanoclastic
rocks and basic rocks.

The recent tendencious idea about the genesis of the deposits is that the deposits under
went two ore-form ing periods, the sedimentary period and the hydrotherm al m ineralization
period. The former was a stage of prelim inary enrichment of ore materials and the form ation
of the source bed, whereas the latter was a stage of the formation of orebodies. Formed in
the Mesozoic and Cenozoic clastic rock formation com posed of sandstone, siltite and shale,
the copper deposits are com parable w ith typical snadstone and/or shale-type copper deposits
in other parts of the world. However, the authors have found through the systematic study
of the deposits that there are obviously differences between the typical sandstone and/or
shale type copper deposits and the studied type. Many features of the copper deposits are
sim ilar to those of hydrotherm al m ineralization areas. It is shown that the copper deposits of

the study area have unique metallogenic mechanism.





