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Abstract

The Xiaolong gold deposit in western Jiangxi Province is located adjacent to the Zhuting-Jianxi fault belt in
Pingle depression, and the gold mineralization is controlled by the west-eastern fault obviously and has a consan-
guineous connection with the hydrothermal fluid penetration. Based on lithology and in site geochemical experi-
ments, the authors hold that the wall rock alteration was dominated by silicification, followed by weak decar-
bonatization and argillization. According to the theory of mass balance about altered rock and geochemical cha-
racteristics of the main elements, the authors obtained enough evidence to afford lithologic conclusions. On such
a basis, the authors used the electron microprobe analysis of gold minerals to detect the characteristics of hy-
drothermal fluid migration.
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Fig. 1 Simplified regional tectonic map and distribution of some Carlin gold deposits in western Jiangxi
I —Wugongshan uplift [l —Jiuling southern margin thrust nappe system [[[—Contact zone of nappe-slip system 1—Quaternary-Jurassic
sediments 2—Triassic-Devonian 3—Wugongshan rock body 4—Ore spot 5—Root zone normal fault 6—Frontal compression fault

7—Nappe structure 8—Klippe 9—Structural window

(1] . 2009.
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Fig. 2 Simplified geological map of the Xiaolong
gold deposit

1—Quaternary 2—Quartz sandstone of Upper Permian Leping For-
mation 3—Siliceous rock of Upper Permian Qibaoshan Formation
4—-Biodetritus micrite of Middle Permian Xiaojiangbian Formation
5—DMiicrite of Lower Permian Qixia Formation 6—Measured normal
fault 7—Inferred parallel displacement fault 8—Profile of ore-
forming elements and its serial number 9—Smaple of w Au > 1X

10°° 1X10 ¢  11—Mineralized

anomaly area

10—Sample of w Au <<

(1) . 2009.
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Fig. 3 Characteristics of the main ore body in the

Xiaolong deposit
1—Micrite of Qixia Formation 2—Tectonic breccia zone
3—Ore body Si—Silicification A—Argillization

— Cal—Decarbonatization
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Fig. 4 Lithologic evidence of country rock alteration in the Xiaolong ore deposit

A. Silicified limestone in wall rock: B. Comb quartz veins formed during the first stage of silicification and calcite veins formed during the
second stage of intrusion: C. Calcite grains formed during the replacement of the second stage mineral by the third stage fine-grained quartz along the
fissures; D. Calcite vein of the second stage filling the quartz formed by the first stage silicification» indicating calcitization of the second stages

E. SEM of flaky illite, indicating argillization; F. Pole-like powder quartz. representing decarhonatization; Ce—Calcites Q—Quartz
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Table 1 Microelements and Au grade data of the Xiaolong deposit
w B % w Au
Si0,  ALO;  TiO, TFe0; CaO MgO KO NaO MnO P0Os HO" 10°°
XB-Bl1 82.80 0.73 0.06 14.503 0.12 0.05 0.02 0.00 0.013 0.05 1.61 2.01  100.36 10
XL-B32 98.34 0.15 0.02 0.066 0.12 0.05 0.01 0.00 0.001 0.01 0.18 0.40  99.17 1
XL-B33 97.86  0.57 0.05 0.066 0.08 0.08 0.08 0.00 0.001 0.02 0.48 0.73  99.54 1
ZK402-B4 1.98 0.09 0.03 0.087 54.34 0.33 0.02 0.05 0.005 0.02 0.22  42.51 99.46 38
ZK1902 97.98  0.61 0.03 0 0.20 0.09 0.03 0.00 0.001 0.01 0.29 0.61  99.56
ZK1903 97.94  0.63 0.03 0.043 0.28 0.07 0.10 0.00 0.001 0.02 0.30 0.48  99.59
ZK1701 96.84 1.32 0.06 0.542 0.16 0.10 0.05 0.00 0.001 0.02 0.59 0.97 100.06
ZK1701-C ~ 97.26  1.30 0.07 0.053 0.24 0.10 0.22 0.00 0.001 0.04 0.38 0.67  99.95
B503 90.60 4.67 0.46 0.822 0.28 0.19 0.72 0.08 0.001 0.05 1.44 1.88 99.75 12
B504 94.42  1.97 0.11 1.469 0.16 0.15 0.10 0.00 0.001 0.03 0.90 1.20  99.61 12
B505 2.26 0.30 0.03 0.13 53.57 0.68 0.08 0.04 0.008 0.02 0.25 42.40 99.52 1
B525 98.24 0.52 0.04 0.031 0.20 0.09 0.03 0.00 0.000 0.02 0.25 0.52  99.69 2
X10923 2.51 0.36 0.022 1.031 53.64 0.81 0.096 0.032 0.0071 0.034- 1.12° 41.69 100.23 9.40
X1L0924 94.44 0.56 0.025 1.138 1.56 0.58 0.080 0.030 0.0061 0.034 0.54 1.83 100.28 2.06
XL0925 97.65 0.39 0.015 0.798 0.50 0.18 0.064 0.022 0.0052 /0.034 0.040 0.32 99.98 405
XL0926 89.14 4.98 0.26 0.676 0.37 0.36 0.81 0.041 0.0019 0.057 1.48 1.60  98.30 234
XL0927 97.19 0.81 0.040 0.478 0.31 0.18 0.14 0.042 0.0061 0.034 0.28 0.43  99.66 13.7
X1.0928 95.28 1.69 0.15 0.3701 0.21 0.091 0.12 0.024 0.0045 0.023 0.84 0.86 98.82 17.9
XL0929 97.51 0.76  0.012 1.1751 0.28 0.041 0.069 0018 '0.012 0.023 0.020 0.010 99.91 21.6
XL0930 96.00 1.32 0.045 0.54 0.32  0.10 0.19 /0.025 0.0056 0.023 0.38 0.59 99.16 10.7
X1.0931 87.51 5.65 0.34 0.424 0.25 0.14 0.57 ~.0.044 0.0061 0.023 2.22 2.22 97.18 6.12
XL0932 96.14 1.46 0.054 0.5338 0.29 0.058 0.21+ 0.020 0.0055 0.023 0.36  0.60 99.39 3.05
XL0933 97.10  0.58 0.022 0.285 0.21 0.050 0.079 0.036 0.0052 0.023 0.32 0.74 99.13 1.07
Si Agilent 7500a Al Fe Ti P K Na Ca Mg Mn
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A. Linear correlation coefficients of ALO; TiO, K,;O Fe,O; in the Xiaolong ore district B. Harker diagram of ALO; TiO,

Fig. 5 Major elements scatter plots of ALO; TiO, K,O and Fe,O; in the Xiaolong deposit

K,0 and Fe,O3.

The slope of the line represents the initial ratio of the two kinds of inactive materials in the protolith indicating that their ratio remained relatively
stable during and after the alteration R? represents linear coefficients of the two components the closer the coefficient to 1 the higher the correla-

tion 7 means the number of samples taking part in the point projection
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Table 2 Analyses of ore-forming elements along B— B’ Al
and C— C’ profiles in the Xiaolong deposit C— Fl 10b 5
wB 107°
Au Ag As Sh He
B-B
B520 1 0.07 8 3.43 0.0061 @ SW Ag
B521 3.8 0.1 10.8 2.49 0.174 @ Sb As Hg
B522 26 0.08 10.4 2.87 0.307 2 0928
B523 7 0.08 35 12.41 0.118 1 1 ) 10b
B525 2 0.1 4.6 1.45 0.052 093 0927 0
B526 1 0.08 5 4.03 0.063 2 F1  150~200 m
B527 33 0.46 22.4 9.61 0.227 P @ SW Au
c-C
7K1902 2 0.08 3.8 0.98  0.022 - 0949 0930 Au
X1L0927 13.70 0.11 4.55 1.79 190 Au
X1.0928 17.90 0.058 10.7 3.83 370 F1 SW Fl1 F2
XL.0929 21.60 0.079 3.54 1.43 48
XL.0930 10.70 0.10 6.60 7.74 240 0931 Au 0
X1.0931 6.120 0.36 137 37.0 210 Au
XL.0932 3.050 0.20 10.6 3.44 50 2
X1L.0949 0.680 0.11 7.18 0.57 72
} @ F1
RSD 10% Agilent
75004 Fl
Sb As Hg Ag  Au - - ©) Au
1 B522 2 F1
F1 200 m 2 B527

F1 Sb As Hg Ag F1  150~200 m



fraction of P,Os in the Xiaolong deposit
wh w) represent quality fractions of rock components before and after

the alteration in P;q strata of the Xiaolong ore district
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Table 3 Mean chemical components of unaltered and altered rocks in the Xiaolong deposit
w B %
SO, ALO; TiO, Fe,05 FeO CaO MgO K,O Na,O P,0s CO, H,0O
95.01 1.53 0.10 1.02 0.16 0.31 0.14 0.18 0.02 0.03 0.93 0.64
2.25 0.25 0.03 0.06 0.33 53.85 0.61 0.07 0.04 0.02 42.20 0.23
A +117.53 +1.68 +0.09 +1.23 -0.12 -53.46 -0.43 +0.16 —-0.01 +0.01 —41.02 +0.58
A A= wh k —wh + - 100 g
250 — Th
PHe
3 sio. ALO; P,0Os TiO, Hf V 2000
60 - 1 o o=
3 Au
; Amax Amin A
% P,O% % 4 P,0s 3
4 As
2,0/100) K=0.7932 K= VB
20 —
L] | e Vo Vo Vi
2 15 AlLO /TO FeO/100 K< 1
] Mg0/100
10 —Felogylgioz/lo wh- u'b wb
b .
j HIO l(l) wij
5Im |1|0 11
: P,0,/100
CO8  Lcao
0 T T T T T T T T T [T ITNTAN T SIO2 Nazo KZO A1203 F6203 T102
0 5 10 15 . 20 25 60 250
wa /% MnO Hg Au Ag As Sb
FeO CaO CO, MgO
11 P,0Os
3
wi}a w(‘] Piq
100 g +53.46 g CaO+0.123 g FeO+
Fig. 11 Isometric parallel diagram based on the mass 0.433 g MgO+41.02 g CO,= 117.53 g SiIO, + 1.23

g Fe,0; + 0.09 g TiO, + 1.68 g ALO; + 0.165 g
K,O + 0.576 g H,O + 79.32 ¢
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Table 4 Electron microprobe analyses of metallic minerals related to gold in the Xiaolong deposit
w B %
Fe S As Ag Pb Co Sh Zn Au
ZK401-B4-1 0.15 31.65 0.00 0.00 0.35 0.01 0.04 56.71 0.21 89.12
7ZK401-B4-2 0.11 32.79 0.06 0.00 0.30 0.04 0.14 60.83 0.51 94.78
7ZK401-B6-2 29.170  44.669  23.728 0.064 0.630 0.021 2.693 0.069 0.183 101.227
7ZK401-B6-3 42.446  52.322 5.947 0.000 0.000 0.081 0.021 0.116 0.272 101.205
ZK401-B7-1 42.639  52.988 1.151 0.000 0.263 0.093 0.074 0.075 0.327 97.610

524800
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