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Fig. 1 Geological map of Nanjinshan gold deposit, Beishan Mt. area
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Table 1 Trace element analyses of rocks and gold ore from Nanjinshan gold deposit /10
e I S Y o T S e SINT
A5k Kl
EREE TR D25-3 D25-8 D25-12 D25-YLS D25-TSS D25-11
Ba 165 143 837 1927 259 2502
Ce 2.77 1.25 12.69 145.5 42.44 89.03
Sr 215 11.8 455 101 587 57.5
v 20.6 14.6 43.8 823 40.4 177
Ti 55.1 18.6 59.7 338 716 8139
Li 1.66 0.58 2.70 8.62 15.9 85.9
Cr 10.0 6.69 20.2 63.6 11.5 158
Co 2.38 6.49 2.45 2.66 11.6 20.3
Ni 43.5 6.63 0.65 1.27 224 36.9
Cu 43.5 84.9 194 16.1 31.6 62.6
Zn 21.4 8.05 6.19 10.2 74.9 192
Ga 2.02 2.20 8.81 55.7 9.41 21.0
Mo 11.3 0.85 3.08 1.60 9.41 0.61
Pb 17.9 33.6 12.7 5.33 97.4 34.5
Pr 0.40 0.28 1.79 13.49 4.79 11.11
B 22.0 12.8 329 79.3 0.87 322
Sn 4.39 2.00 9.50 1.67 0.51 9.48
F 211 194 410 980 651 1367
W 1.17 8.66 30.6 3.96 5.03 86.6
As 180 471 234 3.90 40.3 4.77
Bi 0.25 17.6 157 0.14 0.24 1.51
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Fig.2  Chondrite normalized trace element Patterns of ore-bearing rocks and Ore minerals in Nanjinshan deposit
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Table 2 REE composition of ore—bearing rocks and ores of Nanjinshan gold deposit

wy/10°°
Fevel WY WA BRI A R VY A P EE AU SR e
e PR BINA kil THCE L WA " " "
ZFR ATk Ak AR W s AR ARE AR
%5 D25-3 D25-8 D25-12D25-YLSD25-TSS D25-11 NJS4-B4 NJS9-B3 NJS01-24 NJS1K-B4 NJS2K-B4 NJS3K-B4
La 1.39 0.83 538 89.33 19.06  45.50 34.44 31.58 17.01 18.6 124.4 50.54
Ce 277 1.25 12.69 1455 42.44  89.03 69.69 62.23 29.2 55.7 177.1 70.9
Pr 0.40 0.28 1.79 13.49 4.79 11.11 5.59 5.47 3.31 10.4 8.93 3.97
Nd 1.68 1.82  6.80 34.02 17.55 41.13 25.67 25.03 15.49 45.6 23.57 13.74
Sm 0.51 0.66 1.06 4.63 4.02 8.18 5.30 5.72 3.70 7.74 2.06 1.44
Eu 021 0.27 0.22 1.46 1.96 2.20 0.91 1.28 1.30 1.87 0.84 0.65
Gd 089 124 054 3.90 391 8.01 6.47 6.16 4.46 4.13 291 1.67
Tb 0.16 0.23 0.07 0.50 0.58 1.24 0.76 0.83 0.77 0.35 0.2 0.13
Dy 099 146  0.39 2.63 2.98 6.90 3.61 432 3.97 1.47 0.72 0.38
Ho 0.19 028 0.07 0.49 0.50 1.30 0.71 0.88 0.83 0.08 0.03 0.014
Er 046 0.74 0.18 1.33 1.04 3.40 1.96 2.52 2.05 0.32 0.13 0.077
Tm 0.07 0.11 0.03 0.20 0.13 0.49 0.30 0.33 0.27 0.016 0.008 0.008
Yb 038 0.64 024 1.28 0.71 2.93 2.06 2.00 1.65 0.092 0.045 0.042

Lu 005 0.10 0.02 0.20 0.09 0.43 0.34 0.40 0.27 0.016 0.012 0.032
Y 4343 7897 177 1232 13.29 30.14 17.78 22.28 19.33
1 Ff ff NIS4-B4, NIS9-B3 , NISO1-24 a5 F SCHR[31; HARE i i 25525 I O i

1000
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Fig. 3 Chondrite normalized REE Pattems of ore-bearing rocks and Ore minerals in Nanjinshan gold deposit
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Table 3 Statistics of homogenization temperature for two— phase fluid inclusions in Quartz from
Nanjinshan gold deposit
M ) HhEE
FE it i 5 " " o UK AR VKR TE " " Hh TG
Bl 8 Y (C) o S
D25-3 11 135~221 6 -2.4~-4.7 9 4.03~7.45
D25-8 4 168~203 3 -3.1~-5.3 10 5.11~8.28
D25-9 9 108~174 4 -2.8~-5.4 4 2.24~8.41
D25-13 8 161~215 3 -2.7~-3.5 3 4.49~6.74
NJS01-8 12 135~221 9 2.1~-5.4 10 3.55~8.41
x4 BHEUETALEAEKPE CO.ZHERFNERLE R ITR
Table 4 Statistics of homogenization temperature for three— phase CO,-bearing inclusions in Quartz from
Nanjinshan gold deposit
v By ¥k " N thpE .
FE i e KEARC ukaiEm T T s
i A% TWHEI(C) i A%
D25-3 4 230~239 3 -2.6~-3.8 3 4.34~6.16
D25-8 11 226~370 7 -2.1~-8.2 7 3.55~11.93
D25-9 6 230~239 2 -1.3~-3.9 2 2.24~6.30
D25-13 7 226~275 5 -1.1~-8.1 5 1.91~6.16
NJSO01-8 3 230~239 2 -4.1~-4.5 2 6.59~7.17
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Fig. 4 Histogram of homogenization temperatures of
two-phase H,O-rich and CO,-bearing inclusions
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Fig. 5 Histogram of pressures of CO.-bearing inclusions
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Fig. 6 Histogram of salinities of two-phase H,O-rich and CO.,-bearing inclusions
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Table 5 Liquid and Gaseous composition of fluid inclusions in quartz from Nanjinshan deposit
BEG W BN WK Rl Ry
s oy (C) (m) HO  CO. CO CH, H. K Na Ca® Mg" Li’ F CI SO/ HCO: PH
D-25 19 100~600 100 m 356.5 11.28 0.05 0.03 0.09 3.80 1.46 0.65 0.03 0.003 0.122.89 0.00 0.00 6.70
D-26 f15%  100~600 300 m 3322 10.05 0.04 0.02 0.08 3.341.06 0.56 0.02 0.003 1.1 2.75 0.00 0.00 6.60
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Ore Genesis of Nanjinshan Gold Deposit, Beishan Area, Gansu Province

CAO Liang', XU Rong-ke’, SHAN Liang’, ZHANG Yu-lian*
(1. Wuhan institute of geology and Mineral Resources, Wuhan 430205, China; 2. Faculty of Earth Resources,
China University of Geosciences, Wuhan 430074, China; 3. Development research center of China Geology Survey,
Beijing 100037; 4. Xi' an institute of geology and Mineral Resources, Xi' an 710054, China)

Abstract: Nanjinshan gold deposit which is situated in marine pyroclastic rocks in Beishan Late-Palo-
ezoic island arc belt is one of the most important deposits in Beishan metallogenic belt. The element assem-
blage of ore and ore-bearing wall-rocks are Ba, La, Ce, Pb, Sr, Nd, Sm, Zr, Hf, and Y. Chondrite-normalize
trace elements pattern of ore and ore-bearing wall-rocks all shows similar curve, such as obvious positive
anomaly of Pb, and negative anomaly of La, Ce and Ti, while the total REE are changed from 9.91 ppm to
221.86 ppm, company with high fraction of LREE to HREE. The higher )’ REE of ore and ore-bearing
wall-rocks means the input of rare earth elements from magma intrusion. The homogenization temperature,
salinity, pressure, and composition of fluid inclusions of quartz from mineralization quartz veins indicate the
ore-forming fluid are with low-middle temperature, low-middle salinity and input of volume mefeoric water
characters, and Nanjinshan gold deposit to be a typical epithermal dposit.

Keywords: geological and geochemical characteristics; trace element; rare earth elements; fluid inclu-

sion; Nanjinshan gold deposit, Gansu Province



