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1
Table 1  The petrochemical composition of hosting volcanic rocks in Axi gold deposit
Si02  TiO2  ALO; Fe:0s FeO MnO MgO CaO Na.O K.O P,0s SOs; (]
01 880A4-1833 72.38 0.13 14.30 2.06 0.10 0.06 0.12 1.20 4.10 4.60 0.10 0.04 1.10 100.34 8.70 2.58
02 890A4-1802 68.51 0.50 15.62 3.23 0.24 0.06 0.57 1.36 2.02 4.93 0.16 0.07 3.43 100.7 6.95 1.89
03 890A4-945 75.61 0.15 11.98 1.84 0.48 0.02 0.19 0.36 3.91 4.65 0.02 0.07 0.81 100.09 8.56 2.55
04 890A3-V-20 68.14 0.35 14.02 1.02 1.04 0.08 0.98 2.45 3.98 3.38 0.08 0.01 3.09 99.52 7.36 2.15
05 890A3-V-37 55.79 0.97 16.54 3.90 2.88 0.12 4.34 3.69 5.72 1.33 0.19 0.13 4.22 99.82 7.05 3.89
06 890A3-V-40 56.10 0.94 16.69 4.55 2.26 0.14 4.75 4.12 6.67 1.23 0.18 0.01 2.92 100.56 7.90 4.76
07 890A3-V-42 55.15 0.94 17.02 6.10 1.00 0.10 4.31 3.86 5.95 1.42 0.17 0.02 3.26 99.30 7.37 4.47
08 890A3-V-44 54.30 0.87 16.71 6.12 0.88 0.12 4.13 5.24 3.96 0.56 0.18 O 6.83 99.90 4.52 1.81
09 FIV-YQ1 54.51 0.14 17.40 4.95 2.88 0.08 0.43 7.66 3.50 0.38 0.20 0.14 4.36 98.63 3.88 1.31
10 FIV-YQ2 63.89 0.25 13.29 3.72 1.29 0.05 2.17 5.03 6.02 0.12 0.17 0.02 3.80 99.82 6.14 1.80
11 FIV -YQ3 57.91 0.42 16.16 5.78 1.42 0.08 3.86 5.93 4.40 1.47 0.22 0.21 2.30 100.16 5.87 2.31
12 FIV -YQ4 59.35 0.38 15.81 5.45 1.08 0.08 3.79 5.54 4.04 1.86 0.21 0.02 2.58 100.19 5.90 2.13
13 FI-YQ1 53.88 0.50 14.80 3.36 4.25 0.11 5.22 5.67 4.41 1.57 0.18 0.05 6.45 100.45 5.98 3.29
14 FII -YQ1 68.93 0.10 13.48 1.15 1.03 0.06 0.95 2.54 3.76 4.59 0.11 0.02 3.29 100.01 8.35 2.69
15 2044 -4 52.16 0.94 17.24 2.80 4.42 0.094 5.64 8.73 1.89 0.16 0.17 5.09 99.30 2.05 0.46
16 2044 -9 52.60 0.92 17.11 3.64 4.33 0.14 3.93 10.062.31 0.22 0.17 4.56 99.45 2.53 0.70
17 2044 -13 52.78 0.89 14.74 3.52 2.72 0.087 3.11 10.473.08 0.34 0.20 5.82 100.66 3.42 1.20
18 2036 -2 64.26 0.93 14.99 4.47 1.43 0.061 1.52 1.79 4.20 4.10 0.23 2.02 100.00 8.30 3.24
19 2036 -5 64.08 0.91 15.12 4.26 1.62 0.052 0.58 3.60 3.46 2.86 0.25 2.92 99.35 6.32 1.89
20 2036 -10 62.83 0.52 15.20 2.47 2.62 0.083 4.41 2.95 3.62 2.34 0.12 2.47 103.22 5.96 1.79
21 2036 -13 58.18 0.51 14.93 3.24 2.87 0.080 3.80 4.34 3.57 2.71 0.12 5.58 100.02 6.28 2.59
22 49 -1 61.61 0.53 15.51 4.11 0.53 0.058 4.69 1.63 5.46 2.24 0.7 2.75 99.15 7.90 3.19
23 88 58.67 0.60 15.53 2.24 2.67 0.065 5.32 5.18 2.57 1.80 0.17 5.07 99.99 4.37 1.22
24 93 57.84 0.59 16.03 1.74 3.54 0.091 6.21 4.07 1.96 0.80 0.18 6.87 100.21 2.76 0.51
25 33-1 61.30 0.60 17.01 2.58 1.75 0.056 2.50 2.59 5.45 4.26 0.13 2.73 100.96 9.71 4.19
26 32-1 56.46 0.61 14.10 4.43 1.83 0.096 4.10 5.70 3.31 0.76 0.10 6.88 98.38 4.07 1.87
59.19 0.57 15.30 3.93 1.93 0.086 3.14 4.9 4.04 1.91 0.18 5.95 2.64
56.75 0.67 18.60 3.88 3.26 0.15 3.42 6.97 3.07 2.01 5.08 1.9
01 ~14 1/5 (1990) 15 ~26
Si0; AlLO; MgO CaO FeO TiO2 Fe,0s MnO P,Os  UV3000 KO Na,O
DZ0130. 0 - 0130. 13 —94.
41.59 x 10 ¢ ~135.83 x 10 ¢, (SREE =25 x SREE
10-°~341 x 10-¢) ! REE
29.05x10°°~95.37 x10°°, 12.54 x 10°¢ ~40. 46 x Eu
10-°, L/H 1
1.35~2.36
(La/Sm) y 1.38 ~4.44 3
2.76 (Gd/Yb) n ( 1.05~1.57, 1.29)
( 2)
( 3) 3).
6Eu 3 Au Ag As Sb
Bi 59.43
( ) 22.40 11.58 18. 33. Pb Sn Be
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Axi gold deposit ( 1985)
(after Le Bas, 1986) Fig. 2 Diagram showing the assemblage of the hosting volcanic
B— (basalt) O0,— (basaltic andesite) O rocks in Axi gold depOSit
(andesit) O0;— (dacite) R— (rhyolite) Si— (after QIU Jia-xiang, 1985)
(trachybasalt) S,— (basaltic trachyandesit and
mugearite)  S;— (trachyandesit) T— Au As Ag Sb Bi Se
(trachyte and trachydacite) U— (bacanite and tephrite)
Ur— (phonolitic tephrite) Us— (tephritic phono- Au Ag As Sb Bi Se Mo Hg
lite) Ph— (phonolite) F— (feldsparthoid)
Au Ag As Sb Bi
Au Ag As Sb Bi 162. 57 (4
43.33 826.99 66.24 31.86
K Rb Ba Th
Ti Y Yb Sc
Hg Se Mo Sn
2
Table 2  Rare-earth element analysis for samples of Dahalajunshan volcanic rocks
La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu 3REE LREE HREE L/H La/Sm G/Y AEu
10.94 38.542.9412.222.99 1.243.190.543.4119.70 0.70 2.0 0.312.01 0.33 101.168.87 32.192.14 2.30 1.28 1.22
9.77 15.062.5710.602.53 1.022.640.442.7515.65 0.55 1.54 0.23 1.51 0.24 67.1 41.5525.551.63 2.43 1.41 1.17
12.7221.442.9011.252.46 0.952.44 0.402.51 14.42 0.51 1.490.231.58 0.27 75.57 51.72 23.852.17 3.25 1.25 1.17
30.2332.185.8721.434.28 1.384.04 0.664.1224.03 0.87 2.630.433.10 0.57 135.8 95.37 40.462.36 4.44 1.05 1.00
10.1226.952.9212.553.25 1.22 3.650.63 4.0523.77 0.85 2.470.382.53 0.42 95.76 57.01 38.751.47 1.96 1.16 1.08
4.78 17.471.65 7.61 2.17 0.452.530.432.7715.78 0.54 1.48 0.21 1.30 0.19 59.36 34.13 25.23 1.35 1.38 1.57 0.59
6.99 12.651.58 6.11 1.330.391.300.21 1.337.59 0.27 0.77 0.120.81 0.14 41.5929.05 12.542.32 3.31 1.29 0.90
7.09 11.411.72 6.79 1.47 0.27 1.380.221.276.79 0.22
0.31 0.808 0.120.6000.19 0.07 0.250.04 0.321.96 0.0720.210.030.21 0.03 5.253
-1CP 0.1x107°. W. V. Boynton (1984)
Y=1.96 (1971). 10°°.
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Table 3  The micro element composition of Axi gold deposit
Au 20 15 16 0.208 0.57 5.68 59.43 162. 6 1621 2.74 27.29 0. 004
Ag 20 15 16 1. 68 3.25 10. 20 22.40 43.33 135.9 1.95 6.07 0.075
Cu 20 15 16 41. 88 37.8 27. 69 0. 66 0.6 0.44 0.9 0. 66 63
Pb 20 15 16 21.34 28.77 35. 60 1.79 2.40 2.97 1.35 1. 67 12
Zn 20 15 16 65. 06 62.36 27.05 0. 69 0. 66 0.29 0.96 0.42 94
As 20 15 16 35.30 1488 4273 19.61 827 2374 42.16 67.25 1.8
Sb 20 15 16 7.18 41.07 140. 8 11.58 66. 24 227.2 5.72 19.61 0.62
Bi 20 15 16 0. 08 0. 14 0.20 18.33 31. 86 46.51 1.74 2.58 0. 004
Hg 20 15 16 0. 04 0.16 0.23 0.49 1.77 2.60 3.63 5.33 0. 089
Se 20 15 16 0.03 0.23 1.28 0. 38 3.12 17.11 8. 17 44. 83 0.075
Mo 20 15 16 0.47 3.04 24.75 0. 36 2.34 19. 05 6. 46 52. 66 1.3
Sn 20 15 16 1.96 3.83 2.28 1. 15 2.25 1.34 1.95 1. 16 1.7
Be 9 3 1.38 1.25 1.34 1. 06 0.96 1.03 0.91 0.97 1.3
Ba 9 3 107 98 298.9 0.27 0.25 0.77 0.92 2.79 390
Co 11 12 12 24.32 22.4 25.02 0.97 0.90 1. 00 0.92 1.03 25
Ni 11 12 12 74.7 57.25 66. 72 0. 84 0. 64 0.75 0.77 0. 89 89
Au Ag Cu Pb Zn Co Ni As Sh Bi Hg Se Mo Sn Be Ba

DZ0130. 1 -0130. 13 - 94

(1970). 10°°.
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1— (basalt) 2— (andesite) 3— (andesitic por- ( Condie, 1986)
phyrite) 4— (intraplate alkaline basalt) 5— Fig. 5 Diagram of tectonic settings of volcanic rocks
(intraplate transitional basalt) (after Condie, 1986)
1— 2 (Member 2) 2— 3 (Member 3) 3— 4
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Table 4  The lead-isotope composition of Axi gold deposit
() 206Py /2% Ph 27Ph /2 Ph 28Ph /2% Ph
2106 17. 9885 15. 4943 37.7437
2116 18. 6244 15.5994 38.7579
2183 -4 19. 2801 15.7356 39. 1958
2183 -6 18. 6532 15. 1073 37.7814
2034 -9 18.2993 15. 5555 37.9256
2034 -6 18. 6414 15. 6603 38. 4802
64 17. 5269 15. 3564 38.2235
73 18.3143 15. 5987 38. 1843
18. 4160 15.5134 38. 2866
29 -3 18. 5004 15.6510 38. 3882
108 18. 6644 15. 4987 38. 4678
18. 5824 15.5749 38. 4280
-3 18. 3402 15. 5260 38. 1348
- 17.9939 15. 3450 37.3670
18. 1686 15. 4355 37.7509
* 18. 10 15.42 37.70
( )" 18. 66 15. 62 38.83
* 17.27 15.29 38.57
* 19.33 15.73 39.08

VG -354 + 3%o.

B. R. Doe, R. E. Zartman, 1979.
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Fig. 6 Two-stage model for lead-isotope of Axi gold deposit Fig. 7 The lead-isotope composition of Axi gold deposit

5
Table 5  The sulfur isotopic composition of Axi gold deposit

01 02 03 04 05 06 07 08 09 10 11 12 13

8%S/ %o 5.41 6.38 2.89 6.08 5.10 8.10 4.01 10.51 4.3 4.033 2.68 3.72 0.95

01 ~08 MAT 251EM + 2%o;
[12] 2~
6
. . .. . . Spm, .
Table 6 The H-O isotopic composition of Axi gold deposit
71.25% ~97.57% , . K*[Na*] -
SDH, 50 80,0
o A0 S02°[Cl1 ] K*> Na*(K*/Na* 2), S02°>
SAIS ~59.504  5.938 ~9.552 )
Cl=(S02-/Cl1- 3~20), Ca’* Mg?*[Na*/(Ca** + Mg**)
SAI6 -3 ~62.653  8.984 ~6.506 o
SAIS -3 ~106.264 12.158  —3.332 10~60] Co. (CO CH: H:)
SAIl -2 ~79.488  8.561 ~6.929 Si0:
SAI6 -7 ~113.568 13.196  —2.294 - 504" - CO:
~103.888 11.611  —3.869 20 N
901T6 - 04 ~81.001  8.062 ~7.428
901T6 - 06 -101.4  13.08 ~2.250 (120 ~
901T6 - 03 ~115.2  12.24 ~3.250 180°C) (7.2 ~21.8 MPa) (400 ~ 500 m),
-109.8 12.43 -3.060 ( 3.26% NaCl) (5.7~8.8)
7 -98 ~ -66 -6.3~+3.6 (E. ~0.88 ~ —1.88 eV) (2],
s 115~ -85 4.4~ +0.4
MAT251EM. 6
50, BrFs 8Dy H . 6.1
SDH0  £0.2%c 80y 2% 5010 (1972)

0.705 4%o.
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Table 7

The strontium isotope composition of Axi gold deposit

Sr/10°°

7Sy /%Sy

(¥Sr/%Sr)i

10 84. 68 ~439. 69
283.21 ~514.54
50. 98 ~ 66. 94
1.89~9.82
5.24 ~19.69
6.46 ~11.56

215.919
358.9714
59. 5886
4.88167
9.06571
9.54143

~N 9N 9

0.70630 ~0. 72848
0.70871 ~0.71030
0.76886 ~0. 81345
0.71004 ~0.71722
0.71034 ~0.71722
0.70917 ~0. 70999

0.716837
0.709584
0.786277
0.712822
0.712671
0. 70954

0. 70570 £ 0. 00014

0.70760 + 0. 00001
0. 70899 + 0. 0002
0.7062 +0. 0002
0. 7069 +0. 0004
0.7064 +0. 0001

1311998.

[8 10]

K Rb Ba
Sm/
Nd (Sm/Nd =0. 333)

1171

6.2

Au Ag As Sb Bi Pb

0.709  0.705

6.3
58

"0 5%o0 ~ 13%o, 5D
CO: 02 N,

—59. 504%o
~ —115.20%o0
(120 ~ 180°C)

(7.2 ~21. 8 MPa) (2.4% ~4.5%, NaCl)
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STUDY ON THE METALLOGENIC GEOCHEMISTRY OF AXI GOLD DEPOSIT
IN WESTERN TIANSHAN MOUNTAINS

SHA De-ming'-?, JIN Cheng-zhu', DONG Lian-hui’, WU Rui-shen’, TIAN Chang-lie?, JIA Bin"?

(1. Institute of Resources and Civil Engineering, Northeastern University, Shenyang 110004, China;

2. Shenyang Institute of Geology and Mineral Resources, Shenyang 110033, China; 3. Xinjiang Bureau of Geological Exploration, Urumgqi 830000, China)

Abstract: One of the most important prospecting achievements in Xinjiang recently is the discovery of the large-scale Axi
gold deposit, which occurs in Late Paleozoic continental volcanic rocks in West Tianshan Mountains. The deposit is hosted
by the acid-intermediate to intermediate-basic volcanic rocks of Lower Carboniferous Dahalajunshan Formation. The
mineralization is closely related to the volcanism and volcano-geothermal system. The hosting volcanic rocks, which belong
to calc-alkaline and alkaline series are characterized by rich silicon and sodium while lacking of potassium, aluminum,

magnesium and calcium. The host rocks with medium contents of rare earth elements (XREE = 41.59x 10°° ~

135.83 x 10°° ) belong to LREE enriched type (LREE =29.05x 10 °- 95.37 x 10°° ) with fairly high REE
fractionation. And the host rocks with features of enriched macro-ion elements such as K, Rb, Ba and Th while lacking of
Ti, Y, Yb, Sc etc. are similar to the intraplate transitional basaltic rocks. The low-temperature elements of Au, Ag, As,

Sh and Bi are enriched in host rocks, near-ore altered rocks and ore in a gradual enrichment process, showing the genetic
relationship between the host rocks and ore bodies. With **Pb/***Ph of 17. 5269 - 18. 6644, *"Pb/***Pb of 15. 1073 -

16. 0108 and **Pb/**Pb of 37. 3670 — 38. 1958, the lead-isotope contents of hosting volcanic rocks and ores show their
crust-mantle mixed origin. The strontium-isotope initial ratios of Au-bearing quartz vein, hosting volcanic rocks and the
metallogenesis-related altered minerals are very closed from 0. 705 to 0. 709, suggesting the close genetic relation between
the metallogenesis and volcanism. The 6*S of pyrite of Au-bearing ore ranges from 0. 95%o to 10. 51%eo, indicating that the
sulfur isotope compositions related to Au ore-forming are mainly from deep volcanism. The ratio ranges of hydrogen and
oxygen isotopes are wide ( 80 from 5%o to 13%o, 8D from -59. 504%o to -115. 20%0), suggesting the meteoric character
of the ore-forming fluid, which belongs to K*[Na*] —S0,>"[C1"] type with low-temperature (120 —180°C ),

low-pressure (7.2 —21. 8 MPa), low-salinity (NaCl, 2.4% —4.5% ) and enriched CO,, N>, O etc. In general, Axi gold

( Continued on Page 145)
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55 ~280 m

. 1987.
120 ~ 620 m [2] . [M]. 1979.

POTENTIAL ANALYSIS OF THE OIL SHALE RESOURCES IN LIAONING PROVINCE

ZHANG Xian-liang
( Northeast Bureau of Coal Geology, Shenyang 110011, China)

Abstract: Oil shale is an important kind of resources with great utilizing value. The oil shale resources in Liaoning
Province occur mainly in the Lower Cretaceous Jiufotang formation in Fuxin county and the Paleogene Guchengzi for-
mation in Fushun coalfield. The Jiufotang formation contains four layers of oil shale, of which the 3rd layer is stably
distributed with a high oil length. The Guchengzi formation is composed of a huge thick series of oil shale, with a high oil
length and abundant reserves.

Key words: oil shale; resources; oil length; Liaoning Province

(1959—) 1982
24 110011 E-mail/ /dmdzxl@ yahoo. com. cn

( continued from Page 125)

deposit has the basic geochemical characters of the classic epithermal ones, but with its own features on ore-forming e-
poch, background and so on.

Key words: metallogenic geochemistry; Axi gold deposit; Western Tianshan Mountains

(1962—) 1986
25 110033, E-mail / /sysdeming@ cgs. gov. cn



