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1-3 (Wg/%)
S0, | Tio, | Al,O; |Fe,0;| FeO | MnO | Mg | ca0 | Na,O | K,O | P,O4
49.47 [ 2.00 |14 62| 470 | 7.2 |0.19 | 57 | 8.6 | 3.8 | 1.10 | 0.18
“ 48.28 | 1.97 [14.40 | 3.96 [10.34 | 0.22 | 5.2 | 9.00 | 3.3 | 1.10 | 0.23
48.68 | 1.46 |[13.63 | 1.73 [10.04 | 0.20 | 7.36 |11.01 | 2.35 | 0.26 | 0. 14
71.78 | 0.34 [13.14 [ 2203 [ 1.58 | 0.03 | 0.65 | 0.83 | 4.12 | 3.91 | 0.07
oute 46.65 | 1.68 [16.19 | 2.82 |10.23 | 0.19 | 8.23 | 6.39 | 3.53 | 0.93 [ 0.07 | 3.13
47.31[0.95 | 14.2 | 4.9 |10.34|0.22 | 5.34 [11.27 | 2.73 [ 0.13 | 0.1 [ 1.98
48.73 [ 1.12 [14.13 | 2208 | 9.32 | 0.2 | 7.24 | 10.7 | 2.94 | 0.38 [ 0.14 | 2.42 | 99.4
46.95 | 1.42 [13.44| 2.18 [10.46 | 0.2 | 872 |10.19| 2.5 | 0.25 | 0.13 [ 2.95 | 99.39
C, 46.15 | 1.9 [12.99| 3.14 [11.96 | 0.23 | 5.1 | 81 | 3.1 | 0.5 [0.21 | 5.3 |98 68
46.85 | 2 |13.46| 395 |11.75]|0.26 | 5.7 | 8.2 | 3.7 | 0.4 |[0.21 | 2.88 |99 36
48.35 | 2.25 [14.82| 6.11 | 9.89 | 0.32 | 29 | 7.4 | 3.3 | 0.5 [ 117 | 2.7 [99.71
67.59 | 0.48 [14.86 | 2235 [ 2.54 | 0.05 | 0.78 | 2.44 | 4.33 | 3.25 | 0.13
. 69.89 | 0.41 [14.12 | 1.64 [ 2.58 | 0.09 | 0.66 | 2.07 | 3.53 | 3.31 | 0.08
1
59.25 | 0.94 [15.88 | 2250 [ 6.04 | 0.25 | 3.25 | 1.97 | 3.82 | 3.01 | 0.36
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2-1

Ag Cu Pb Zn Co Ni As Sb Bi Hg Au
KB8 - H1 0.64 165. 0 37.0 110.0 23.5 130.0 | 1523.0 | 27. 40 31.30 0.043 0. 018
KB8 - H2 5.70 440. 0 180.0 340.0 140.0 800.0 | 2814.0 | 249.00 | 680.00 | 0.052 0. 160
KB8 - H3 0.46 90.0 135.0 155.0 18.0 120.0 559. 0 51. 00 50.00 | 0.110 0. 007
KB8 - H4 1.80 180. 0 160.0 220.0 34.0 113.0 571.0 13.00 [2970.00( 0.201 0.011
KB8 - H5 4.30 1300. 0 | 350.0 510.0 70.0 101.1 | 1194.0 | 33.60 [1560.00(| 0.116 0.074
KN8 - H1 1.55 230.0 265.0 150.0 17.5 270.0 181. 5 9. 60 106.00 | 0.050 0. 020
KN8 - H2 2.60 820. 0 350. 0 175.0 50.0 103.5 880. 0 6. 70 184.00 | 0.045 0. 004
KN8 - H3 0.62 82.0 320.0 37.0 16.0 260.0 74.9 4. 80 116.00 | 0.027 0. 020
CM10 - H4 6.90 47.0 41.0 81.0 17.5 135.4 |27320.0| 23. 60 44.00 0.019 1. 560
CM10 - H7 1.60 370.0 120. 0 110.0 56. 0 200.0 | 1022.0 | 10. 20 44.00 0.019 0. 007
KB8 - H5 4.30 1300. 0 | 350.0 510.0 70.0 101.1 | 1194.0 | 33.60 [1560.00(| 0.116 0. 074
KB6 - H4 34.20 | 1800.0 | 350.0 305.0 | 1900.0 |12200.0|76700.0 | 145. 00 [10100. 00| 0.086 1.730
KB4.5 - H3 1.15 200.0 130.0 270.0 160. 0 88.0 ([58800.0| 15.10 | 313.00 | 0.041 0. 051
KY - H1 1.85 820.0 265. 0 420.0 60. 0 200.0 | 6910.0 9. 20 236.00 | 0.021 0.014
KB4 - H6 23.60 | 8600.0 | 185.0 300.0 590.0 300.0 | 8550.0 | 200.00 | 442.00 | 0.052 0. 550
CM2 - H1 1.70 35.0 290.0 205.0 95.0 85.0 144.0 [ 217.00 [7200. 00| 0.076 0. 940
: 107 %; , 2001
2-2
S Te As Cu Sh Bi Pb Fe Au Co Ag Ni
CM8- B4 151.13]10.05 | 0.21 0 0 0 0 47.57 ] 0. 19 0 0 0 99. 2
KB6 - B5 0.04 0 0 0.03 0 1.38 0 0.47 |195.5110.04 |2.67 | 0.12 |100. 26
CM6 - B5 0.11 ] 0.2 0.1 |0.12 0 96.9410.22 [ 0.54 | 0.12 | 0.12 0 1.33 [99. 83
CM6 - B5 2.91 1873 ]10.12| 0.1 |0.38(85.15]1.31|0.23 0 0.04 0 0.48 |99. 48
CM6 - 244 - B1)38.75 0.03 | 0.65 0 0 0 0 60.25(0.17 [ 0.08 | 0.03 | 0. 06 [100.03
CM6 - 244 - Bl 9.7 0 0 0 0 2.62 |86.65| 0.05 0 0 1.27 | 0.05 ]100. 38
X182 - Bl 5.85 |26.72 0 0.08 | 0.51 655|122 )0.05 0 0 0 0.11 |100.04
X182 - Bl |34.48 0 0.14 |33.97| 0. 02 0 0 31.0410.22 | 0.05 |0.04 0 99. 96
K01 - B2 19.791 0.08 |46.55| 0. 03 0 0 0 0.51 0 0 0. 08 |32.98|100.04
K01 - B2 1.11 0 1.27 1 0.12 | 0. 39 195.63 0 0.13 0 0.03 |0.05 | 1.06 [99. 77
KOl - B2 18.05 0 0.02 1 0.08 | 0.16 [81.35 0 0.12 | 0.07 [ 0.02 [0.07 | 0.03 [99.97
CM10 - B5 |[50.09 0 0.21]10.09 | 0.02]0.04 0 49.11(0.18 [ 0.03 [(0.04 [ 0.11 |99. 92
CM10- B5 |(17.33 0 41. 03 0 0 0 9.47 |31.75]0.07 | 0.18 | 0.1 | 0.13 |100.05
YY - B 1.62 | 0.21 |77.23| 0. 07 0 0.77 | 0.19 [ 0.63 | 0.12 [19. 15 0 0 |[100.41
YY - B 0.05 0 0.33 0 0.32 [99.01 0 0 0 0.3 0 0.1 ]100.11
1072, , 2001
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0. 04mm, 0.02 0.10mm,

0. 33mm,

0.02 0.05 mm

3.
(
0.05mm
(
( 2)
Po Zn Cu
4.

40

4)

3)

0.04 0. 13mm,

Co

0.01

0.06

0. 01

1mm

( 1)

Bi Au



Co Bi Au

Fe Mn,

Co

Al:
Co

Bi  Au

Ni

Au

Bi

41



42

(

2001)

, 1989)

, 1998)

3),



Ag Cu Pb Zn Co Ni Au As S Bi Pd

KN6 - H3 | 33.4 | 750.0 |3300.0 | 520.0 | 40.0 | 140.0 | 21.0 |[1265.0 | 70.00 | 110.0 0.0
KN8- H1 | 1.55 | 230.0 | 265.0 | 150.0 | 17.5 | 270.0 | 9.6 | 181.5 | 9.6 | 106.0 | 20.7
KN8- H2 | 2.60 | 820.0 [ 350.0 | 175.0 | 50.0 | 103.5 | 4.2 [ 880.0 | 6.7 | 184.0 | 31.1
DYM-H!' | 44 | 230.0 | 390.0 | 310.0 | 20.5 | 52.0 | 14.5 | 836.0 | 271.0 | 91.00
cmM6-28 | 0.62 | 25.0 | 52.0 | 200.0 | 6.4 8.7 7.9 | 221.9 | 200 | 87.0 16.7
CM10- H6| 1.35 | 68.0 | 78.0 | 75.0 | 18.0 | 110.0 | 340.0 | 8340. | 154.0 | 47.0 4.8
KB8-H1| 0.64 | 165.0 | 37.0 | 110.0 | 23.5 | 130.0 | 18.0 | 1523. | 27.40 | 31.30
KB8-H3 | 0.46 | 90.0 [ 135.0 | 155.0 | 18.0 | 120.0 | 7.0 [ 559.0 | 51.0 | 50.0
CM10 - H2| 10.6 | 12700 | 275.0 | 550.0 | 95.0 | 154.1 | 38.0 | 279.2 | 15.10 | 104.0
CM10 - H4| 6.9 47.0 | 41.0 | 8.0 | 17.5 | 135.4 | 1560. | 27320 | 23.60 | 44.00

’ 0.07 45 20 95 19 68 0. 00n 13 1.5 ? ?

:Au Pd 10°°, 107 6; * (1988) ;
, 2001
: F. :
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: , 2
: : : : (
2-2) , ,
4.
( ) : - : —
1.
( 2-3), ,
(Co Ni Bi Cu Pb zZn ), Au Ag :
( , 1994) As D
( Bostrom K , 1979, Marching V, 1982)
As Sb 7420.3« 10°° 29.28 10 °,
2.
(ICP - MS) , ,
(S REE) ( 2-4 2-5), (46.08 300. 13)x
10" °, 181. 79x 10 °; (133.22 370.13)x 10 °,
220.26< 10 ° La/Yb 36.18, Cel/Yb 75. 85,
2 -5, , ,
, KB8- H3 CM10- H2 CMI10 - H4
, , dEu 0.426 0.996 ,
1. 049, — Eu . 8Ce 0.760 0.946 , 1.0,
Ce ,
, Ce Eu : ;



2-4 (10°°%)

KB8 - H1 KB8- H3 CM10- H2 CM10 - H4 A-1 A-2 A-3 A-4 A-5
La 72.4 74.7 65 68. 9 28. 65 3.91 16. 31 36. 48 23.9
Ce 152 154 123 136 50. 69 10. 24 29. 57 70. 15 49.1
Pr 14. 42 13.42 11.45 13.01 7.54 1.71 4. 36 9. 12 7.26
Nd 19. 24 20.3 52.99 38. 7 27.6 8. 77 16. 97 33. 07 26.8
Sn 5.4 4.9 11.97 8.42 5.64 3.19 4. 38 6.4 5 91
Eu 1. 08 1. 26 2.32 1.66 1.16 0.79 1. 13 0. 76 1. 53
Gd 2.2 2.02 5.36 2.81 5.15 4,13 54 4, 16 6. 93
Th 0. 85 0. 92 1.92 1.39 0.79 0. 75 0. 87 0. 52 1.18
Dy 7.12 2.52 10. 24 8.05 4.6 5.14 5. 32 2. 55 7. 24
Ho 1. 98 0. 99 2.14 1.63 0.92 0. 98 1. 12 0. 46 1. 56
Er 8. 53 8. 66 6.51 6.7 2.95 2. 95 3. 47 1. 28 5.05
Tm 0.91 0. 85 1.03 0.92 0.49 0.43 0. 49 0.2 0.75
Yb 6. 04 4.4 55 4,94 3.57 2.71 3.4 1. 38 513
Lu 0. 86 0. 74 0.7 0.63 0.58 0. 38 0.51 0.21 0. 72
> REE 293.03 289.68 300. 13 293. 76 140. 33 46. 08 93. 34 166.74 143
La/Yb 11. 99 16.98 11.82 13.95 8.03 1. 44 4. 74 26. 43 4. 66
Cel/Yb 25. 17 35 22.36 27.53 14. 2 3.78 8.6 50. 83 9. 58
oCe 1. 006 1. 024 0. 946 1.331 0.76 0.878 0.774 0. 844 0. 83
OEu 0. 818 1. 049 0. 775 0. 996 0.652 0.671 0.716 0. 426 0. 74
, 2002; , 2001
2-5 (10°°)
B-1 B-2 B-3 B-4 B-5
La 82.94 4,23 26. 57 28.65 81. 54
Ce 137. 3 23.5 52. 47 62.07 160.9
Pr 14.11 6.51 7.1 7.61 19. 99
Nd 41.6 44.75 25. 13 25.12 69. 48
Sn 7.22 14.99 5.6 4. 23 11. 31
Eu 1.23 1.54 1. 04 4. 29 2. 61
Gd 7.97 12.84 5. 67 0. 88 9 11
Tb 1.35 1.77 0. 89 3. 88 1.25
Dy 8. 58 9.75 5 21 0. 55 6. 12
Ho 1.81 1.86 1. 04 2. 89 1. 17
Er 5. 67 5.39 3.03 0.6 3.13
Tm 0.81 0.73 0.43 1. 61 0. 44
Yb 5.31 4,71 2. 74 0.23 2. 71
Lu 0.75 0.65 0. 38 1. 37 0. 37
> REE 316.65 133. 22 137.3 143.98 370.13
La/Yb 15.62 0.9 9.7 124.57 30. 09
Cel/Yb 25.86 4.99 19. 15 269. 87 59. 37
oCe 0. 837 0.78 0.843 0. 927 0. 873
OEu 0. 498 0. 334 0.564 4. 687 0. 769
, 2002
2- 6, ,
, OEu 0&Ce, Ce , Eu

45



ity Ao 1 A 4
M 15 I 1 3=

BEBS.35001.«C

46

N

1000

wikE S fw BT

S0;

100

1)

wiH SR M (BRI

1 (W00

10

100 |-~

5 !.‘ - i

la Ce Pr MNd 5m Fu Gd

——— CMI0-H2

2

KHR-HI

KHER—H3

-5

T Dy Ho B Tm Yb Lu

— = CMI0=H4 - - - A3
————— A A—d
....... A2 ——— A

.'l"‘.

" " 1!
¥ L i, -

La L’.“:‘:

Co

SOZ!

Bi

2-6

Au

Cu

Pr MNd Sm Eu Gd

(

Th Dy Ho Er Tm Yb Lu

( :

, 1987 1989)

B-1
————— B-2
....... B3
e
— e B-5

1997)



Co Bi Au
20 80
(2001)
2004)
(J) (K)

( 2003)

3km

(Gsne)
(O

— ( , 2003) :

(N) (Q

(P.):

(T)

( 2003,

(Ds)
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(

, 2002) 2001

( Keophyllum p. ),

. 60°

(S ): 200 700m

(S):

700
72°

(S7): —

1300m

, 2001),



T ”EEEL &-ﬁ}; e m—% Eﬂt m —

| Ed

[e ]t [=E5]2 [0 [Es [Es [=e [e=]7 [=1&8 [~]9

2-7
( (2001) )
1— 2— - 3— 4—
5— 6— iy - 8— 9—
: , — — , 40° 70°
, 60° 87° , ., 500 1300m
(S): ,
1 H 1 y 58%,
40% ( ), 8%, 10%,
, , 1 8mm
30mm, , 42%, ,
2.
; : (
, 750m, 2 3m, , 160°,
, 5 8cm ,
( ) H 1 ] FZ
, , 2km, 1.5m , 50° 70°,

49



335.35

5 7cm

EW

1 50m,

7km

15

—_— T

2-7)

(

(

)

2-7)

100

0.86 4. 45m,

0. 108%

0. 024%
0.3 0.78g/t,

1g/t

86°)

(70°

...auﬁ_a_._ s
i+ﬁ£ﬁ.

punmx?a a

By S8

I T T T T

YM1

, 2001)

35°

28°

2-8),

1);

1)

1);

2)

50



(2001) () :
: 40% 80%,
, 30% 50%, 3mm, — ,
20% 60%, : : 0. Imm,
( >30%), ,
30% 30% 50% 80% :
( 2-6) ( , 2001)
, Co 0.06% 2.73%), ( )
Co ;
2-6 (%)

S Fe Co Ni Cu Zn As Ag S Au
53. 26 46.01 0.06 0.1 0 0 0 0 0 0.13 99. 56
52. 84 45.17 1.09 0.2 0 0.01 0.01 0.01 0 0.03 99. 36

0 96.71 0.1 0.21 0.47 0. 06 1.16 0 0.11 0 98. 82

0 0. 59 0.03 0. 23 83.82 134 0.69 2.84 9. 88 0.07 99. 49

0 0. 33 0.07 0.11 0 0. 78 0 0.01 98.28 0 99. 58

0 0. 59 0.03 0.23 83.82 1.34 0.69 2.84 9.88 0.07 99. 49
52.08 | 30.76 5.32 10. 01 0 0 0 0.1 0. 07 0 98. 34
52. 61 43.61 2.73 0. 39 0 0.01 0 0 0 0 99. 35
53. 07 42.32 2.62 0. 49 0 0 0.77 0 0. 04 0.01 99. 32
1.88 1.26 0.13 0.1 63.87 | 31.13 0.09 0 0 0 98. 46

0 0. 92 0. 2 0. 12 67. 1 31 24 0 0 0 0 99. 58

2002
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Co Ni (4 Co2.44%, Ni0.49%), Au (4

AU0. 01% ) (

)
, Co Ni , Au
(3 Ca0. 1% , Ni0.1%, Au0.14%) ,
— ( ) :
( ) — ;
( )
3.
, , 85%
0.01 3.0mm,
, , , 1.86
0. 04mm , , ,
: : ( )
, 0.01 O0.05mm , 0. 2mm
0.008 0.02mm , 0.12x 0. 3mm’
( 2-7), ,
2-7
Co/10 -2

WX001 0.027 0.0016 0.0062 ( )

78% 4% 18% M -2
WX002 0.035 0.0021 0. 336

9% 1% 90% M -2
WX003 0.055 0.009 0. 131 ( )

28% 5% 67% M -2

, 2003
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0.3 1mm

7)

40%

53



54

: ( 10)
, , 20 30m,
Co )
Co ,
, 0.01 3mm
() ()

50%

(

3 5m),



2-8 , , S’
Co Au Cu As S Pb Zn , ,
2-8 (10°°)
Au As S Bi Hg Ni W Cr Ti
S 3 0. 0294 34.4 1.13 0.3 0.043 11.73 18.63 66. 17 2038.53
S 11 0. 0196 20. 8 0. 99 0.4 0.046 15. 3 21.03 | 78.78 2171.15
S 36 0.339 211.2 4. 56 0.5 0.06 57.62 39.82 78. 32 1901. 59
St 12 0. 0146 8.6 1.23 0.4 0.047 21.43 30.88 85. 06 1892. 69
11 0.027 658. 7 2.68 0. 68 0.084 143.2 48.8 62.3 2017.1
Sn \% B Ag Cu Pb Zn Mn Co
S 3 1.33 54.5 63.57 0.21 32.4 91. 7 33.5 431.9 4.6
st- 11 1.63 53.3 29.4 4. 56 38.9 148. 6 77.3 417.9 6.2
St 36 2.54 68. 3 39.12 7.13 217.5 | 1941.7 | 313.8 607.5 164.3
Sl 12 1.86 79.7 9.23 1.33 36.8 584. 1 119. 7 771 8.7
11 3.8 6 5.3 57. 2 0.83 604. 3 [1335.4 | 51.3 | 240 .1 489.8
2002
2-9
Au As Sh Cu Co Ni
7.75 24. 6 0.9 55.33 19. 85 51.61
6.0 64.5 1.16 58. 46 20. 43 44.09
3.37 11.5 0.37 27.63 12. 43 25.1
4. 63 20. 6 0.45 21.3 14. 2 26.3
2. 63 15. 52 0.52 17.52 16. 43 31.52
8.18 28. 37 0.58 13.65 23. 20 29.98
3.84 7.75 0.34 16.07 13. 44 42.7
0.0043 1.7 0.5 a7 18 58
:Au 10" °, 10 ~°; 2002
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56

, 2003)

2-9 , Co , 23.20x 10 °:
14.2x 10 °: 19. 85x 10 °:
20.43< 10 °: 12.43x 10 °,
16.43x 10 °:
13. 44« 10°° . Co
Co
: , 1.2
Co Au
3.
(1) 7 ) - )
y - B 1
y y S_C y
( ) ( , 2001)
(2) :
( 2- 9)1 , —
N
B S,
(a— : = — |
8
S W REEH, S— EELE A
2-9



) 3y 15 R 35

BBS.35001.COM

@ ” ( 2 - 10) , 150m,
40m ( 2-11)
20° 40° ( 2-11)
e 3467
EERIE
S wialn)ie
. HoBRaLH S e
aqnp) S EEMRSER NS R TR
i L& wwia - PN
[ e thin s " B

O 0 40 60 0 100 120 140 160m

( , 2002 )

A

ié@ﬁﬂ A S v
C 400 0 400 300m

L N — Y I s

2-11
( , 2002)
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2-12 : Cu Co D,
, As S
( Bostrom K, 1979, Marching V, 1982) :
: Cu Fe Pb Zn, Cu As S
L=
<1
bl
=
—4—CP06-Hl —0—CP16-H2 —A—CP16-HY
2-12
( , 2002)
()
1.
: 5% 20% : 5 20um; CO,
, CO, CO, CO, :
CO, 85%, 5 25um; CO, :
10 20pm
2.
() ( 2-13)
170 300 : 230 240 249
( : ) Patter (1978) :
w(NaCl) 0 9%, , w( NaCl) 2% 3%
w( NaCl) 7% 8%, : :
: Co, : w(NaCl)2% 3%
: 150 160 , 270 290

58



, w(NaCl) 3% 4%,

270 290 ; , w( NaCl) 12% 13%,
150 160
] Y
1 | B [ |
[ P
- - .. a
<+ 4 m {r —
= -,
2_
ol | |
D200 1400 T 180 200220 2440 260 280 300 320340 1] 4 6 K W 12 14 16 1K
. w(NaCly%
2-13
1— ; 2—
(1990) P, =Px T./T, ( P, =
219 + 2620 S; To =374 +920x S, T, )
58. 3MPa
3.
( 2-
10) , , CO,—H; 0O N> CH,
N, ( , 1986) 0. 027
0. 624, 0. 254, )
cl HCO, SO,
, 0.169,
2-10
CO; ) /mol%
H,O H, CH, N, H,S CcO Co, R
Co, 7. 37 2. 59 / 9.42 0.69 4.94 69.59
DGCM112S - W1 Co, 7. 84 2. 16 0.3 10. 7 0.65 2.36 74.62 0. 065
CO, 21. 14 1. 69 1.53 6.42 0.9 6.91 57.32 0.177
CO, 11. 13 0. 75 0.61 11.32 0.91 3.58 70. 32 0. 070
DGdbO1 - 5
Co, 26. 28 2. 93 1.01 11.24 1.29 8.94 42.08 0. 306
Co, 1.31 0.9 0.27 4.35 0.4 0.97 79.7 0. 027
PDG52 - W1
96. 21 0. 24 0.1 1.95 0.1 0.29 1. 01 0. 624

59



/mol%

H,O CH, N, H,S co co, Cl- |HCO, | 0,2
DGCM112S - W1 CO, 96. 57 0.1 0.83 / 0.4 1.64 0.13 0.1 0.1
DGdbO1 - 5 Co, 95.12 | 0.18 | 0.37 | 0.13 | 0.75 2.5 0.2 0. 11 0. 14
PDG52 - W1 98. 87 0.1 0.44 / / 0.13 0.1 0.1 0. 16
R=(CH, +H, + CO) / CO, , 2002
1.
( , 2002) ,
Ba Rb ,
2.
( , 1988) ,
’ [1% WH , [1% NH I " ( 10) [1% I 7

60



(2002)

Na"

15

(2001) :

(2001)
(2001)

61



BT ) o B 5o

BBS.35001.COM

( 2-14),

’ (
1982)

=
=
Lo

@1 Enl2 [F=]3
=ls (=15 [He
A7 s [4de




, : 40 50m, Im ,

1.
25 16 9 : 106 335m,
2.12 13.4m, 0.58% 28.4%; 0.02% 1. 31%
2- 11, 2003 - 1CuCo 8m, 10%
( 11) : : :
45° 67°, ( ) , ,
2-11
/m /m /%
-1Cu 280 3.77 7.00 Cu: 0.58
-1CuCo 106 10. 87 13. 40 Cu. 0.77, Co: 0.12
- 2CuCo 155 4.3 Cu: 0.62, Co: 0.028
-1CuCo 215 2.2 Cu: 11.2, Co: 0.2
-1Cu 335 3.12 9.90 Cu: 1.52
- 2CuCo 185 2.12 Cu: 2.50, Co: 0.03
-1Cu 100 5.68 9.5 Cu: 1.65
( )
, , , 48° 70°
2.
] ] +
(+ ) ;
, , : + + + +
+ + +



( 12)

10% :

, 1%
15%
, 1% 2%
F, , 1% 5%
4.
| 1 , 3% 70%
: , , : Imm 10cm
: ()
5.
+ + - + + + +
- + + , ;
(1) : 1
(2) : + + +
1.
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, 1992)

(1)

(2)

(3)

(4)

: Rb - Sr 340Ma (

( 2-15), :

e

g‘%m%ﬂw T

1] 101 20m

By Eemy Fmnm Do wmsn[s enarw [ |owra] s amen [ ] ww

FEOGE ™™ R EE EEREO e [Slnars Tras o eoss: Elusn S s

2-15
2840m

: H,O S0, :

65



(5)

50m

Cu Co

66

30m

- 12

(Cu: 47% 10°°

( ) 25m

Co: 18 10 °)

1

3



Cu Co Pb Zn
97 32 22 116
155 39 11 58
52 23 22 88
125 39 12 88
170 44 16 104
;10" 6; : , 2002
2.
, , 4 12pum, 5% 35%
( 2-16), ,
250 ; — ( 2-17) )
8 - 104 L
o N B
< <
= 41 =
1A 0
0 1 I I I I_! 1 | I | |
1200 160 200 240 280 320 360 150 200 250 00 350
h"C .I'."t
2-16 2-17
( 2-18), (39 94)x 10°Pa
(2001) , 5.35 7. 70km ,
6. 37km,
120015
a0+
&
=
E: ﬁ|::|_
3'::' ] I 1 ] ] |
120 160 200 240 280 320 360
i



K Na S
( , 2000) ; :
; ( )
, 1996) , ,
(2003)
(2001) (2001)
(2003)
1925 | H.
1958 , Ch Oftedahl
exhadative” ,
SEDEX

68

Cu Co
(
( , 1998) ,
(2001, 2003, 2004),
; (2001)
()
: “ sedimentary
, Rider —
1986 ,
() :



( , 1995)
( , 1985)
(1989)

350
Cu Zn H:S

1997)

1987 1989)

Co Bi Au

Co

Bi

Au Cu

(1992)
S Ba Fe Mn
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20 ., 30 50 - 70
( ); 80
( , 1994)
( 2-13)
13
100
C, 160m, 10 30m,
100 m, 16m,
0.18%, 2. 90%
F2
Pt jn
696 m 1.5m
( 0. 024%)
. 100 300m, 1.5 7.6m, :
s Cu2. 75% 3.63%, 9.29% :
C.0175% 0.44% , 2. 56%
, 2004
: S Ca :
: ( Lu-
nicka, 1985), Si
S , Hutchison ( 1985)
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20 70

(1979, 1983)

)

(1)

(2)
(3)

(1987, 1992)

(1978)

(1983)
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(1994)

72

(1)
(2)
(3)
(4)

(1992)

(1983)

(1987)

3-

1)



Co

Bi

Au

Fe

Pb Zn

Au

Fe Co Cu

Co Cu

Co Bi

Au Cu
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(1)

(2)
(3)
(4)

)

, 1997, 1998),

)



(1)
(2)

(3)
(4)

(1)

(2)
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(3)

(1)

(2)

(1)

(2)
(3)



( , 1990)
( ) + ) - ) ’
1000km, 100 210km
? ?
(1995)
A V. (1995) Mitchell A H, Garson M S ( 1981)
(1990) R. G. Roberts et 4.

(1989) D. P. Cox (1987)
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Hou Zetal. (1996)

(1)

(2)
78

Si

S 3
P D PO e

= wmtie

toE £ 2

% [iEs

) 8 10km

( Lunicka, 1985)
C. S Hutchison (1985)

75%

R. W.
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Ca

80

Co Bi

Au

1997)

Co Bi

Au



CYAMEX (1981),

(1985)
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Cu Co



Cu

Pb

Cu

Co
Cu

Zn

Co Pb Zn

Pb Zn Cu

Au Fe Pb

Co Bi

Co Fe

n W O

Au Pb Zn (Hg Sb)

W Pb & Cu Co Au

Pb Sb Cu

Ni Co Au S

W Pb S Ni La Nb Mo Bi

Au Cu

W Mo Bi

Mo W S As

A

Sn

u Fe (W

)

Au

Be S Cd F

Pb Ni

S

Be La
W Sn Au

Co Cu
Nb
S Co
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Au W S Mo : Hg F Mo & F
Au Rb Ba Pb , Cu Ni As S Co
3. Au Co Cu S

— , Au Cu
Co Pb Zn Ag-Pb Zn Cd :
B Au N V Ti Co Cr As Cu W Pb | Cr Ni Co Ti
Au Co Cu Pb
Cu Pb 1 50 Au Cu Co V N P F U Y
( )
(2004) : , Au Ba Bi
Co Cu F Mo Ni & Zn Nb Rb W S
, Co Bi Cu
( )
(1)
(2) :
( )
1.
2.

84



(2003)

(1)

(2)
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SE

( ) 60
, 20 80 : ,
(Rona P A, 1983; Rona P A, 1983; Rona P A 1993; Meylan M A,

1986)

( , 1990) ,
— (Bernard A J, 1982),
Angic Eagle  Cobett : :

( , 1988) (
, 1988) ( , 1992) (1996)

86



95%

0.01 0.03mm,

0. 03mm,

0. 001mm

4-1 (Wg /%)
Sio, [Al,0, [Fe,0,| Feo | cao | Mgo | K,0 | Na,0 | mno | TiO, | P,O, H,O
KB8 - H1 [47.48 16.15| 3.29 | 2.03 [ 8.71 [ 3.68 | 9.59 | 0.40 | 0.10 | 1.46 | 0.24 | 6.64 |0.30 [100. 07
KB8 - H3 [58.64 [10.53 | 6.58 | 2.57 [ 5.05 | 2.88 | 6.83 | 0.32 | 0.13 | 0.55 | 0.81 | 4.54 |0.78 [100. 21
CM10 - H4|53.90 | 9.65 | 2.92 | 5.33 | 8.43 | 3.86 [ 5.52 [ 0.19 | 0.11 | 0.51 | 0.67 | 8.47 |0.43 |99.99
CM10 - H2| 38.36 [10.55 [14.50 |11.54 | 9.51 | 6.50 [ 0.14 | 0.18 | 0.27 | 0.65 | 0.74 | 7.05 | 1.38 |101. 37
49.595(11.72 | 6.82 | 5.37 | 7.93 | 4.23 [ 5.52 [ 0.27 | 0.15 | 0.79 |0.615 | 6.68 |0.72 |100. 41
, 2002
4-2 (Ws /%)
so, | Tio, [Al,0,|Fe,0,| Feo | cao | Mgo | Mno | K,0 [Na,0| P,0;

1 8 |88.04(0.02|0.84|1.59 [0.26 [5.07|0.19 | 0.30 | 0.16 |0.18 | 0.03 | 3.40 |100. 08
2 | 13 |[95.96[0.03|0.71[0.43|0.080.30|0.020.02[0.05|0.06[0.02 | 2.93 [100.61

3 4 0.36 | 5.63 3.72|0.62 | 1.28 | 0.23 [1.09 | 1.01
4 1 |77.30/0.52|7.51|0.55 [5.35 [1.35 [ 1.90 | 0.04 | 0.87 | 0.44 |0.03 | 2.00 |97.86
5 1 |65.40|0.05|15.90|1.35 [4.75 [0.88 [ 0.98 | 0.10 | 1.90 | 7.86 | 0.08 | 1.40 |100. 65
6 1 |71.10/0.45 |12.10|0.50 [4.90 [0.25 [ 1.84 | 0.13 | 1. 69 | 2.97 | 0.07 | 2.00 | 98.00
7 1 |52.60|1.15 |15.50|3.00 [11.90(1.37 [ 3.68 | 0.14 | 3.09 |0.78 |0.31 | 5.00 | 98.52
8 8 |92.31)0.23 289 (0.43[0.94|0.47|0.95|0.25|0.45|0.33|0.05 [ 0.63 |99.93
9 2 |61.00( 0.45 [10.95|2.05 [16.68|0.37 | 1.82 | 0.04 [0.32 | 0.59 [ 0.03 | 3.80 | 98.10
10 | 4 |53.34]0.84(1211(4.26 |3.31| 7.4 [3.47|0.11[7.31| 0.3 [0.57 | 6.55 | 99.57

, 1997)
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( 4-1) , S Fe, Ti ,

P,O, , ( 4-2),
Al K Ca Mg ,
, Rona P A (1983,

1988) : Fe/Ti (Fe+Mn) /Ti AlI/(Al +Fe+
Mn) :
4-3 Fe/Ti (Fe+Mn) /Ti 20, : Al/( Al +
Fe + Mn) ; ; ,
4-3
Fe/Ti (Fe+Mn) /Ti [ Al/ (Al+Fe+Mn)
>20 >20+5 <0.35 Rona P A (1983, 1988)
(4 ) 23. 46 24.21 0.45
C.
( 4-4), :
(Co Ni Bi Cu Pb zZn ), Au Ag :
( , 1994) As S
( Bostrom K, 1979, Marching V, 1982)
As S 7420.3 29.28< 10 °, ,
Bostrom K et a. (1973)
Fe—Mn— (Co+Ni +Cu) x 10 : ( 4-1),

(Cu+Co+Mi) = 10

Mn
4-1 Fe- Mn- (Co+Ni+Cu) x 10
(  Bostrom K, 1973)
RH— ; ED—RPR
HN— ; HD— R —
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Ag Cu Pb Zn Co Ni As Sb Bi Hg Au
KB8 - H1 0.64 165. 0 37.0 110.0 23.5 130.0 1523.0 | 27.40 31.30 0.043 18.0
KB8 - H3 0.46 90.0 135.0 155.0 18.0 120.0 559. 0 51. 00 50.00 0.110 7.0
CM10 - H2 10. 60 12700. 275.0 550.0 95.0 154.1 279. 2 15. 10 104.00 | 0.031 38.0
CM10 - H4 6.90 47.0 41. 0 81.0 17.5 135.4 |27320.0| 23. 60 44.00 0.019 1560. 0
¥ 0.07 45 20 95 19 68 0. 00n 13 1.5 ? 0.4
Au 109, 10" ¢; 1961
)
20 80 : ,
]
]
2.
A.
) b
]
( 4-5),
4-5
. Mistamisk —
Kilo - moto Broken
SR O T Pt AN U GRS IY O O R R
( ) ( )
Ar Pt, Pt, Pt, Pt, Pt, Pty D D p
— N C )
o (
)
Au Pb, Zn, Ag Au B Cu Au Pb, Zn, Ag Cu Co, Au
( , 2001)
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0.03 0.06mm :

0.05 0.2mm , , , 35% 40%; ,
50% 60%:; , , ; ) ,
: 0. 1mm, , 10%
B.
, SO, AlOQO, Na,O , K,O
TiO, ( 4 - 6)
4-6 (wg /%)
SiO, | Al,O; |Fe,0; [ FeO CaO MgO K,O0 | Na,O | MnO | TiO, P,0Oq H,O
CP0O6 - H1|63.20| 7.08 1.48 2.50 7.46 3.00 | 0.53 2.25 0.08 0.39 | 0.12 |11.41 | 0.04 |99.54
CP16 - H933.96(11.09(29.49| 0.68 1.22 0.94 2.56 5.89 0.01 0.63 | 0.17 |13.25 | 1.87 [101. 76
CP16 - H2]79.80 | 4.80 0.94 1.42 3.06 1.48 0.77 1.13 0.04 | 0.29 | 0.11 5.59 0. 04 |99. 47
, 2001
TiO, Al,QO;, ( Sack, 1993),
T|02 A|203 )
42
&
= ]
0.01 (]
S50, Ty, ALO, Fe,0, Fed MnO MgD Cal MNaO KO PO,
——CP0O6-Hl ——CP16-H9 —4—CP16-H2
4-2
C.
4 -3 , ,
Er , , OEu d&Ce, Ce Eu

( Marching V, 1982) :

90



lz 1000
E 100
o0
=1
La ©Ce Pr Md Sm Eu Gd Th Dy Er Tm Y¥b Lu
—G—CP06-H1 ——CPl6-H9 —fr—CPl6-H2
4-3
( , 2002)
(1989) , ,
() ,
, , 1988;
1993)
()
1.
(C = 1%) ( —
( ) . 1999)
Mo Ni Co Au U V ( PGE) REE
, : ( , 2003)
( , 1997)
2.
(1) ;
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(2)

(3)
(4) : ,
(3) :
(6) : (2003)

: (69%) , (20%),

(3% 5%), (1%), :
3.
4-7
a SO, ,
b. , ,
] FeZ OS H
4-7 (Wg/%)
SO, | TiO, | Al, O, [ Fe,0; | FeO MnO | MgO CaO | Na,O0 | K,O0 [ P,Oq

55.42 1 0.67 | 15.4 | 1.32 | 5.65 | 0.43 | 4.03 | 2.70 | 0.35 | 3.07 | 0.18 | 5. 19

63.34 | 0.81 |18.27| 2.76 | 2.07 | 0.09 | 1.12 | 0.54 | 0.45 | 3.82 | 0.15 | 3. 34

85.10( 0.32 | 5.87 | 0.55 | 0.87 | 0.04 | 0.64 | 0.72 [ 0.14 | 1.25 | 0.06 | 5.00

67.18 0.66 |(14.41 ] 4.61 | 0.41 | 0.05 | 1.28 | 1.78 | 2.07 | 2.92 | 0.19 [10.28

42.08 | 0.44 | 7.26 | 4.74 | 8.69 | 0.11 | 3.70 |15.48| 0.07 | 0.35 | 0.08 [13. 14

43.66 | 0.52 | 8.77 | 4.94 |13.10] 0.22 | 4.51 | 4.30 | 0.87 | 2.08 | 0.12 | 9.64 )

68.82 | 0.70 |13.66| 4.95 | 0.37 | 0.05 | 1.26 | 1.32 | 1.49 | 3.10 | 0.21 | 4.52

61.64 | 0.54 |10.84 0.94 | 1.58 | 0.14 | 3.23 | 5.13 | 4.07 | 1.08 | 0.15 |11.22

2005
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Zn

Co Ni Cu Pb Zn Au Ag
: ;, Co Cu As Au Ag :

, Co Ni Cu Zn As Ag;
As Au; Au As Ag Cu;

, Co Ni Cu Pb As :
: Co Ni Cu Pb

4-8 (10" %)
Co Ni Cu Pb Zn As Sb Au Ag
16 27.5 510 42 195 986 36 0.122 7.5
18.5 27.5 140 16 125 13950 43 5. 31 2.15
29.5 24 230 250 87 176.6 18. 4 0.027 4.5
28 30 79 16.5 105 23.8 6.1 0.003 0.4
11 15 51 28 98 53.8 4.9 0.0099 | 0.23 )
20.5 16.5 100 14 53 1462 12. 3 0.225 1.6
30 59 220 29.5 98 94.3 9.10 | 0.159 1.9
100 380 450 110 89 271.2 3.22 0.010 5.2
20 95 57 20 80 6.5 2 0.001 0.1
, 2005
4.
B.
(69%) , (20%) , (3% 5%), (1%)
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(1)

(2)

1997)

(1)
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, 1999) ,

(2003)
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(2) W Pb S Cu Ni Co Au , (1992)
S Ba Fe Mn Cu Zn

H,S , Pb Sb As , Ba V
(3)
()
60km
60km
(4)
(5)
(1)
()
(2) ; Au Co Pb Zn
Ba V Ti
, ( , 2000)
(3)
(4) ; NWW EW NEE

(5)

(1)

(2) :
, Cu Ni As S Co
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(3)

(4)

(5)

(6)

(7)

(1)

(2)

(3)

(4)

Cu

Au Cu Co V Ni

Co Pb Zn

., Cu

NWW NEE

Co

P F U Y FeO,
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(2004) , GeoMDI S2000 ,
3
4-9, 4-4) ( ), ( 1) ( 2)
3) , 5463km ,
() ,
4-9
S ( / ) E/S
km? . km 2
1 1924 1.74, 1.92
Co 2 1626 1.74, 1.93
3 5463 1.78, 1.96, 1.94
42 94" 06° 98" 100°
L3R 1874
N
S f
|' 1 el :';ml
L

-

0 50 100km

B b o ML ETEE
i o T T
11 o R
12 14 16 e fEE &
- 34° g2° 94" 967
4-4
( , 2004)
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Study on the Metallogenic Series of
Cobalt Deposits in Eastern Kunlun Orogenic Bt

Cobalt discovered newly is an important minera species in Eastern Kunlun Orogenic Belt. It
Is characterized by favorable prospecting potentials, wide metallogenic space and long
metallogenic time. Nowadays, three cobalt deposits have been discovered, i.e Kendekeke
cabalt-bismuth-gad deposit, Tuolugou cobalt-gold deposit and Dulenggou copper-cobalt deposit,
which belong to associated cobalt deposit or independent cobalt deposit in this orogenic belt. What
are their ore-contrdling characteristics and how about their ore-forming dynamic mechanism and
geology of mineral depaosit? The dissertation,” Study on the Metalogenic Series of Cobalt Deposits
in Eagtern Kunlun Orogenic Belt”, will discuss these scientific problems in detailed.

Eagern Kunlun Orogenic Belt, wesern part of Chinas central orogen, is Stuated along the
southern margin of Qaidam massf. The belt has undergone polycyclic complex orogenic
processes, padycyclic ocean-continent transtion and complex intercontinental evaution after the
cdlision. As a result, typical sructure, magmatism, and sedi mentation happened. From north to
south, Eagern Kunlun orogenic belt can be divided into Kunbe back-arc basin, Kunzhong
basement uplift and granitic belt and Kunnan compaosed belt. Qutcropped strata are characterized
by great era span and didinct difference. The predominant srata include that of Precambrian,
Ordovician in early Paleozoic, Carboniferous-Permian in late Paleozoic and Triassic in Mesozoic.
In Eagtern Kunlun orogenic belt, E-W fractured zone formed since the Paleozoic because of the
influence of the three regiona faults. Extensve magmatism developed and different epoch rock
assemblages demonstrated plate subduction-calison and evolution of paycyclic ocean.

Volcanic rocks in Easern Kunlun orogenic belt can be divided into four series: pre-Xingkai,
Caledonian, Hercynian and Indosinian-Yanshanian. Pre-Xinkai vdcanic rocks are mainly
composed of basaltic lava of Wanbaogou group. Chemica components of these volcanic rocks
whdly belonged to subalkalic series. Characterigics of geochemistry and sedimentation formation
indicated that their forming environment belonged to oceanic vacanic island. Caedonian volcanic
rocks consis of Nachitai group and Tanjianshan group. Furthermore, volcanic rocks of
Tanjianshan group are of bimodal vocanic rocks, which are composed of basc basats and
intermediate-acidic basalts. Their geochemistry showed the Tanjianshan group developed in back-
arc basn tectonic environment. Nachita group mixed some limestone and siliceous rocks formed
in turbid deep water. Hercynian volcanic rocks are composed of Maoniushan group, Dagangou
group, Halaguole group and Hacoteluowa group. Calcalkalic volcanic rocks of early Carboniferous
Halagude group belong to magmatic island volcanic rocks, which developed in idand arc of active
continental margin. Halagude group of Kunnan composte belt developed tholeiitic basalt series
and Calcalkalic series characterized by magmatic arc. And it was shown that its formation have
genetic relation with the northward subduction of Bayan Har ocean.
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Metamorphisms made mineral elements redistribution and enrichment in Eastern Kunlun
orogenic belt, which could supply metamorphic fluids, remobilize the mineral elements and
extract the mineral elements from source beds.

Regonal gravitational and aeromagnetic anomalies present the N-W orientation in the
Wegern part, E-W orientation in Middle part and N-E orientation in Eagern part. Gravitational
anomaly reflects E-W and N-W orientation gradient belt and minera resources of non-ferrous
metal have close relationship with the N-W orientation gravitational and aeromagnetic anomaly.
On the gravitational gradient belt and periphery of aeromagnetic anhomalies, some commercial non-
ferrous meta deposits have been discovered. Ore bodies were hosted in intersection of anomalies
frequently. Eastern Kunlun mineraized belt is located active fractured zone, lithospheric thinning
and have coincidence relation with the strong earthquake center. Minera deposts are formed
along the low velocity zone and the trandtional belt between the high velocity zone and low
velocity zone.

Exhalative sedimentation formations developed extensively in Eastern Kunlun orogenic belt.
Because of the influence of the different metallogenic geological-structura setting, some special
submarine hydratherma exhalation sedimentation formations were formed. For example,
Kendekeke ore digrict located in Qmantage aulacogen developed sliceous rocks, which beared
SEDEX formation. However, Tuolugou ore district located extensiona oceanic setting developed
siliceous albitite, which beared vd canic clastic debris sedimentati on formation. Dulenggou copper
deposit is formed in subduction backgroup of Bayan Har Ocean and magmatic rocks of Cacakalic
series.

According to vdcanic assemblages, sedimentation formation and mineralization, Eagern
Kunlun orogenic belt can be divided into Kunbei belt ( Qimantage back arc basn) , Kunzhong
belt ( uplift basement and granitic belt) and Kunnan belt ( composite belt)

Geodynamic evadution in Eagern Kunlun Orogenic belt may underwent the fdlowing four
stages.

Pre-Caledonian evdution: It consiss of formation of Precambrain platform, breakup and
converge of Proterozoic paleocontinent, Wanbaogou oceanic basalt plateau formed in late
Proterozoic, which is important to understand the tectonic evaution.

The Caledonian evolution: The ocean plate of Proto-Tethys began to subducted northward to
Qaidam massif along the location of present Kunzhong falut in eary Paleozoic. A back-arc basin
was formed in Kunbel belt. Bimodd volcanic rocks were digtributed intensvely. By that time, a
trench-arc-basin system was developed in the southern edge of Qaidam massif. In early-middle
Silurian, dliceous albitite was formed in extensiona tectonic setting of Wanbaogou oceanic basalt
plateau. In late Caedonian, Wanbaogou plateau basalts were cdlaged to the Qaidam massif.

The late Paleozoic vdcanic rocks were formed in continenta magmatic arc and they further
pointed out that the subduction of this stage belonged to Andes-type. The oceanic crust was
directly subducted downnward to the continent without island arc formed.

The Hercynian-Indosinian evolution: the calcakaic and high K calcakalic vdcanic rock

101



belts formed during the subduction and close of Bayan Har Ccean, which rflected the process of
northward subduction of oceanic plate. It belongs to arc volcanic rock showing andes type of
orogesis.

The late Indosinian evdution: Since late indosinian stage, intensive crustal-mantle reaction
happened, which lead to the formation of a series of widely distributed mafic-ultramafic intrusives.
The tectonic regime transormed from compressiona orogeny to extensonal liosphere thinning. The
whde Easern Kunlun and the south part of it turned into intracontinenta evoution stage, and
marginal orogesis ended after the close of Bayan Har Ocean in the south of Easten Kunlun in
Indosinian. Strong crust-mantle interaction happened and lithospheric detachment and mantle-
derived magma diapirism became apparent after the close of Bayan Har Ocean in the late of
Indosinian. And the tectonical system changed from compressve one to extensiona one. Such
characteristics esablished that the Indosinian was ancther important structura activities stages in
Eagern Kunlun belt. A large scde of mantle-derived material, energy took part in sructural-
magmatic activities and metallogenesis. It made Indosnian became the most important forming
stage of hydrothermal deposits in Eastern Kunlun belt.

Metallogenic Mechanism of typical Depost of Eastern Kunlun Orogenic Belt:

Kendekeke Co, Bi, Au depost: It developed in the early Paeozoic back-arc basin in Kunbei
belt. With the northward subduction of southern seamounts, back-arc basn and submarine
hydrothermal exhaation sedimentation ore-bearing formation are formed. Submarine hydrothermal
exhaation sedimentation formed sliceous rocks and particulate pyrites, pyrrhatites, gel pyrites
and multiple ore-forming e ementsincluding Co, Bi, Au and Cu. Because of short life of active
basin, thermal power is small comparatively; the hydratherma sedimentation provided important
ore-forming materials for the late mineraization. Hercynian orogenic activities enriched mineral
elements again. Large scale of minerdization developed in Mesozoc and is the predominant
mineralization stage for Kendekeke deposit. Indosinian-Yanshanian magma brought strong
thermodynamics condition and hydrotherma replacements made metalogenic elements reactive,
remobilized and enrichd in specia location. Hydrothermal displacement was the most impartant
metallogenesis for the deposit, which migrated metallogenic elements and enriched them to
mineralize.

Tudugou Co deposit: Bayan Har Ocean located in southern part of Eastern Kunlun orogenic
belt entered the oceanic subduction phase after the Paleozoic extension. Metallic elements were
accumulated by hydrothermal activities caused by seeping of seawater and formations bearing Co
and Au. Modified minerdizations and deformation of fold and shear had been developed in
Yanshanian-Himalayan thrusting. There were extensgve structura deformation and replacement
and no large scale magmatic intrusions in Kunnan belt similar to the paeozoic Kunzhong belt.
Primary stratifications were replaced by penetrative foliations. Mineralized sliceous albitite were
defomated and reoriented. And characteristics of ore bodies shew similar gratiform but not bed,
similar veinlike but nat vein. Later phase of structures develgped intensvely cut the original
mineraization belt and formed diverse uplift and denudation.
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Dulenggou copper deposit: There existed different hydrothermal fluid and vdcanic sedi mentary
materia in different depth of fault, which were controlled by the southward subduction of Bayan
Har Ocean. The are-bearing fluid carried metal elements to migrate long way and lastly entered
into beded structura zone. Vein type Cu, Co depasit formed in favorable position like graphite
enriched, which were controlled by Silicon and Carbon in wall rock.

Cobalt deposits are controlled by metallogenic dynamics. According to gectectonic setting,
characteristics of ore-contrdling structures and metallegenic mechanism, the cobalt metallegeness
in Eagern Kunlun Mountain can be divided into four metalegenic series, i.e. sedimentary
exhaative ( source bed) - hydratherma fluid superposed, sedimentary exhalative - deformation
reconstruction, hydrothermal fluid and skarn metallegenic series.

The Cobalt metalogenic model was built in Easern Kunlun Mountain, it underwent the
follomng stages, i. e. the early Caledonian sedimentary exhaative stage that provided the source of
Cobalt depodst, the late Cdedonian deformation reconstruction stage that formed sedi mentary
exhalative - deformation reconstruction Cobalt deposit, Hercynian-Yanshanian magmatism stage
that provided heat and ore source and formed hydrothermal vein and skarn cobalt deposits.

The metallogenic potential of cobat was discussed by us. The poatential of the dominant
cabalt deposit types grade in the fdlowming turn, i. e sedimentary exhalative - deformation
reconstruction, sedimentary exhalative - hydrothermal fluid superposed, hydrathermal and skarn
cobat depost. The major metallogenic stage of cobalt focus on Indosinian and Caedonian, and
the mgor metallogeness of it concentrate in the North belt and South belt of Eastern Kunlun. The
praspecting symbols of cobalt in Eastern Kunlun mountain conss of geotectonic settings,
geochemidry, geophysics, sedimentary exhalative rocks, black rock series and iron depost and
so on. It have scientific instructive meanings to instruct the theoretica investigation and the
minera exploration of cobalt depost in Eastern Kunlun metallogenic belt.
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