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Table 1. Sulfur isotope composition analysis from the Hetaoping Pb~Zn deposit
83 S( %o) 83*S( %o)
HTPO8-16 88# +5.2 HTPO8-31 88# +5.3
HTPO8-35 88# +4.7 HTP0O8-46 88# +5.2
HTPO8-81 88# +5.6 HTP0O8-30 88# +5.2
HTP0861 88# +5.5 HTP0O8-58 36# +5.6
HTP0823 88# +5.0 HTP0O8-73 36# +5.5
HTP0826 88# +4.5 HTPO8-81 88# +5.2
HTPO840 88# +2.9 HTP0O8-00 50# +5.7
HTPO8-30 88# +4.0 HTP0O8439 2048 +5.0
HTPO8-81 88# +3.2 HTPO845 2048 +6.6
HTP08-439 2048 +3.1 HTP0O861 88# +5.3
HTP0O8452 2048 +3.0 HTP0O8465 88# +4.7
HTPO8465 88# +3.2 HTPO8477 88# +4.8
HTPO8477 88# +3.5
+2%0 V-SMOW , 4. 75%¢ 0. 5%o; 8*S
3 +2.9%0 ~ +4. 0%o0 +3. 3%0
1. 1%o.
3.1 3.2
1
3%S 2 5
( +2.92%0 ~ +6. 57%o0) +4. 69%0 ( )
+4.50%0 ~ +5. 50%0(  2) . *°Ph/*™ Ph 18.21 ~
. 8*S 18. 46 18.31( n =16) 0.25
+4.73%0 ~ +6. 57%o *TPhL /**Ph 15.70 ~ 15.96
+5. 34%o 1. 6%o, 15.80( n=16) 0.26 **Pbh/*Pb
5*S +4.75%0 ~ +5. 57%0 38.37 ~39.31 38.70( n=16)
+5. 24%o0 0. 9%o; 3*S 0.9,
+4. 5%0 ~ +5. 0%o + 1
9 208 Pb/
BNy 204
s | i Pb 2.3%
L Bk
T kel 1.6% o
° (
5 |
= )
4 b
.l .
2 | ( .
i )
0 “°Ph/**Pb 18.28 ~19.18
2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 70 207 204
—_— 18.77(n=5) *"Pb/*Pb 15.74 ~
) g 15. 88 15.79(n=5) *®Pb/**Pb
5
, , _ S B 38. 46 ~40. 65 39.58(n=5) u
Fig. 2. Histogram showing sulfur isotopic compositions of
9.68 ~9.93 9.80(n=5)

sulfides from lthe /Hetdoping PhZn Ideposit.
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Table 2. Pb isotope composition analysis from the Hetaoping Pb—Zn deposit

206 pp, /204 pp,  207pp /204pp, 208}y /204y t,/Ma @ m Th/U

HYAO08-22 18.28 15.75 3.84
HTP08-68 19. 18 15. 88 40.65 42.20 0.57 9.93 4.26
HYA08-93 18. 87 15.74 39.90 0.30 0.57 9.68 4.11
JCHO81 18.98 15. 84 40. 05 56.90 0.57 9. 87 4.13
HTPO08-63 18.56 15.75 38. 82 219.00 0.59 9.75 3.84
HTPO8-1 18.21 15.70 38.37 423.00 0. 61 9. 68 3.83
HTPO8-0 18.43 15. 88 39.02 487. 00 0. 61 10. 02 4.02
HTPO8-81 18.32 15. 80 38.70 465. 00 0.61 9.87 3.93
HTP08 139 18.22 15.71 38.39 433.00 0.61 9.71 3.83
HTPO8-152 18.30 15.79 38. 66 474.00 0.61 9. 86 3.92
HTPO8-65 18. 28 15.75 38.57 440. 00 0.61 9.78 3.89
HTPO8177 18.28 15.76 38. 55 450. 00 0.61 9.79 3.88
HYAO08-64 18.24 15.74 38.45 449. 00 0.61 9.76 3.85
HTPO8-30 18.29 15.77 38.59 454.00 0.61 9. 81 3.89
HTPO8-31 18.23 15.72 38. 44 437.00 0. 61 9.72 3.85
HTPO8-73 18.34 15. 83 38.78 491. 00 0. 61 9.93 3.96
HTPO8-81 18.29 15.77 38. 66 457.00 0.61 9.81 3.92
HTPO8-00 18. 30 15.77 38.62 447.00 0. 61 9.81 3.90
HTPO8-39 18. 36 15. 89 38.98 538.00 0.62 10. 04 4.04
HTPO8177 18.46 15.96 39.31 551.00 0.62 10. 18 4.13
HYAO08-64 18.42 15.92 39. 07 533. 00 0. 62 10. 10 4. 05

206 pp, /207 phy t/Ma w v v, Aa AB Ay
HYA08-22 1. 16 443 38. 82 79.98 65. 05 87.79 29.29 46.00
HTPO8-68 1.21 42 43. 67 122.43 65. 87 105. 27 35.37 84.72
HYA08-93 1.20 0 41.10 96. 86 55.94 87.55 26. 17 64.93
JCHO81 1.20 57 42. 14 107. 16 64.37 97. 83 33.17 71.35
HTP08-63 1. 18 249 38.71 78. 83 63.48 86. 13 28. 26 45. 54
HTPO8- 1 1. 16 423 38.25 74.54 60. 59 82.37 25.52 42.60
HTPO8-0 1. 16 487 41. 62 100. 93 71.70 100. 46 38.12 63.12
HTPO8-81 1. 16 465.0 40. 05 88. 82 67. 06 92.50 32.62 53.53
HTPO8-39 1. 16 434 38.43 76. 11 61. 80 83. 86 26. 62 43.62
HTPO8-52 1. 16 473 39.92 87.72 66. 73 91.83 32.22 52. 64
HTPO8-65 1. 16 440. 39.25 82.36 63.78 87.65 29.21 48.72
HTPO8177 1. 16 450 39.26 82. 67 64. 66 88.43 29.79 48. 69
HYAO08-64 1. 16 448 38. 80 79.29 63. 66 86. 45 28.41 45.89
HTPO8-30 1. 16 454. 39. 45 84.10 65.12 89.31 30.40 49.85
HTPO8-31 1. 16 436. 38. 65 77.62 61.90 84. 49 27.04 45. 00
HTPO8-73 1. 16 491. 40. 61 93.09 69. 05 95. 55 34.87 56. 80
HTPO8-81 1. 16 456 39.78 86. 09 64.52 89.56 30. 55 51.94
HTPO8-100 1. 16 446 39.50 84. 61 65. 18 89.55 30. 49 50.29
HTPO8-139 1. 16 538. 41.91 102. 23 71. 68 100. 80 38.76 64. 40
HTPO8477 1. 16 550 43.49 114. 06 75.53 108. 05 43.75 74.02
HYAO08-64 1. 16 532 42.24 105. 47 74. 06 103. 84 40.76 66. 52
( ) D p= w="BU/""Pb w="?Th/*Pb «=""Pb/*Pb B
[¢3

-1) x1000 Aﬁ:—L—l) x1000 Ay=

=27Ph/®™Ph y=208Ph/*™Pb Aa=( )
M

_Y -
yul 1) 1) x1000; ay(1) Bu(z) yu( 1)

ay( 1)

t ).

Th/U 3.84 ~4.26 4.04(n
=5), 206 ph /2% Ph .27 Ph/* Pb. 423 ~ 550 Ma 3
5 Ph/**Ph (538 Ma 550 Ma 532 Ma)

423 ~491 Ma
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Table 3. Oxygen isotope composition analysis from the Hetaoping Pb—n deposit
8" Oyswow /%0 8" Ouy0 /%0 Dy sy /%o
HYA08-14 1960 F 12.6 6.6 92
HTPO84 1 884# 11.7 5.7 407
HTP0O8-52 36# 10. 8 4.8 -109
HTPO8477 10.5 4.5 405
HTPO8 15 50# 12. 1 6.1 91
0 ~249 Ma 5*S (
o 1)
(8*S=0+3%0)
1920 Rb-Sr ( 834S
116.1+3.9 Ma ' +15%0) -
o ( Sn » )
3.3 ( Skarn *y S
| S
. 3 . 5 .
3" 0\ 0w +10. 5%0 ~ +12. 6%o %S
+11. 54%o0 2. 1%o. HTP g5
8" Oy suow 84S (5.6) >8™S  (5.2) >8%S  (3.2).
3" Oysvow o HTP,,, %S (5.5) >8"S  (53).
( - ) 8" Oyguow HTP,, 'S (5.3)>8"S (5.2) .
( - )
27
818 OV—SWOW = °
618 O\'—SMOW -
1000Ina _ =3.38x10°7T7— 3.40 * .
s 4.2 Pb
80,0
8" 00 4. 5%0 ~ 6. 6% (
3Dy snow —09%0 ~ -91%o —00. 8%o M
8% i,
Zartman Doe 7 ™ Ph/™ Pb2"" Ph/™ Pb
4 2°PhL /**Ph=2"Ph /***Pb ( 3)
4.1 S
5*S +10%0 ~ o ABAy ( 47

24

+30%o0 o
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Characteristics of Isotope Geochemistry of Hetaoping Pb-Zn
Ore in Baoshan Yunnan Province China

GAO Wei'? YE Lin' CHENG Zeng-ao’ YANG Yudong'*

(1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochmistry ~Chinese Academy of sciences Guiyang 550002 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049  China;
3. East China Mineral Exploration and Development Bureau Nanjing 210007  China)

Abstract: Hetaoping Pb—7Zn polymetallic deposits is a large polymetallic deposit which was found in Baoshan block in
recent years. There are two large-scale deposits five medium-small-scale deposits and more than 10 ore occurrences
having been explored with the new round of land resources survey project since 1999 including the mineralization of
Pb Zn Cu Au Ag Fe and so on. In which the Hetaoping Pb~Zn-polymetallic deposits has been evaluated as a
large—scale deposit and there is a very good exploration prospects for the same type deposit in Baoshan region with the
geological survey. Based on studying and comparison on sulfur lead hydrogen and oxygen isotope composition of ore
minerals and wall rocks in the deposit it shows that: (1) sulfur isotope is in the range from +2. 9%o to +6. 6%o¢ with
the peak value between +4.5%0 and +5.5%c showing the characteristic of source of deep magmatic sulfur; (2)
There are high p values with low radiogenic lead for single mineral of sulfide ( sphalerite and galena) and ores

showing the significant features of crust-derived lead and implying that metallogenic material may mainly come from
the crustal resources; (3) Oxygen isotopic compositions of quartz in ores are in the range from +10. 5%0 to +12. 1%eo
with an average of +11.3%o and a variance of 1. 6%c. The hydrogen isotopic compositions of quartz in ores are in the
range from 409%o to 91%o with an average of 400. 8%o and a variance of 8%o indicating that the oreforming fluids
were mainly derived from the deep concealed magmatic activities and mixed with meteoric water or shallow-seated
water. Combined with the geological features in the deposit it is suggested that the major metallogenic material is
related to the concealed rocks and the deposit is belong to a typical skarn-bound hydrothermal deposit.

Key words: Hetaoping lead—zinc ore; isotopic characteristics; deposit genesis



