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A gold deposit associated with pyroclastic rock and hydrothermal
exhalation:Nibao gold deposit in Guizhou Province, China

LIU Ping', LI PeiGang®, MA Rong', HAN ZhongHua?, YANG GuanglLong? and YE DeShu'
(1 No. 106 Geological Party, Guizhou Bureau of Geology and Mineral Exploration and Development, Zunyi 563000,
Guizhou, China; 2 Guizhou Academy of Geological Survey, Guiyang 550004, Guizhou, China)

Abstract

Located in the tuff distribution area on the outer edge of Emeishan basalt in southwest Guizhou, the Nibao
gold deposit is a fine-disseminated gold deposit. Based on a field investigation and integrated analysis of strata,
rocks, structures, ore bodies, and minerals, the authors probed into the major controlling factors and the ore-
forming process, with the purpose of providing reference data for further ore-prospecting work. The results
show that the main gold ore bodies were produced near the interruption of sedimentation between Maokou For-
mation and Emeishan Basalt, which is a characteristic ore-forming combination composed of ore source bed, fluid
passageway and ore-hosting space. There exist tuff with abundant organic materials at the bottom of P, 5 8! and
hydrothermal exhalation breccias between P23 ' and Dachang quartz rock, which constitute main ore-contain-
ing space and ore-hosting rocks. The results of isotopic determinations suggest that the sulfur in pyrite and basalt
came from the mantle, and the low salinity and intermediate-low temperature ore-forming fluids with rich SiO,
and K" were formed by the circulation of atmospheric water along the fissures. Mineralization took place in Late

Jurassic (142 Ma). The deposit is one of the earliest-discovered gold deposits in southwest Guizhou.
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Fig.1 Geological map showing distribution of Emeishan 2~17.8 m
basalt and gold deposits in southwestern Guizhou 1 P, ;8!
A — Distribution of basalt B— Distribution of tuff outside the basalt
C—Deep faults @D — Hezhang—Shuicheng—Panxian—Luoping
@ — Yadou—Ziyun D — Gold deposits spots 1 — Shaguochang
2 — Longyingdadi 3 — Zimudang 4 — Shuiyindong 5 — Sanchahe
6 — Getang 7 — Lannigou 8 — Xiongwu 9 — Yata 10 — Banqi
11 —Baidi 12— Jinya E—Sb deposits F— Boundary of structure unit P2_3 ,[))2 1
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Fig.2 Geological section of Nibao gold deposit
1—Middle Triassic Guanling Formation 2—2nd to 4th Member of Upper Longtan Formation 3—I1st Member of Longtan Formation 4—1st
Member of Emeishan basalt formation 5—Dachang quartzite 6—Middle Permian Maokou Formation 7—Clay rock 8—Siltstone 9—Sandstone
10—Coal 11—Tuff sedimentary tuff 12—Secondary quartzite 13—Hydrothermal exhalative breccia and its distribution 14—Limestone

15—Gold ore body 16—Normal fault and its serial number 17—Reverse fault and its serial number
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P,; Q" 3 @O om 1m 3m
0.005
mm ©)
- 0.01~0.2 2
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0.01~0.02 mm
3
0.1~0.5
mm —
P, 5Bt
11.38 dcq
X107 °~17.88x10°°¢ Pyi}
dcq
dcq 70 %
1
Table 1 Chemical composition of ore from Nibao gold deposit
w B %
py/! p, ;p! p, 5p! deq
3 4 2
SiO, 78.33 56.97 52.28 70.08
ALO; 4.47 15.54 16.94 6.60
Fe,O4 7.26 12.60 11.66 11.53
FeO 1.24 1.43 2.02 3.59
TiO, 0.29 2.99 1.45 0.70
MgO 0.12 0.24 0.35 0.08
CaO 1.59 0.09 0.44 4.22
Na,O 0.005 0.06 0.09 0.04
K,O 0.80 3.61 4.36 1.10
2,05 0.27 0.98 0.04 0.23
H,0* 2.00 4.65 5.01 1.91
TS* 2.77 0.22 7.68 1.73
TC* " 0.56 0.33 0.84 0.41
Au" " 2.48 3.29 8.67 1.36
AA800 7200 % — * % —

* % % — 10°°
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2
80 % Table 2  Sulfur isotope composition of Nibao gold deposit
4 834Scm‘ K
1 CSR—7 -0.8
CSR—23 -1.2
5 CSR—24 -0.0
CSR—31 -1.8
) | CSR—33 0.9
2 @ deq Psl CSR—36 0.5
CSR—38 0.6
CSR—38 0.6
@ MAT-251
3 oDy
- 99%0"’ - 74%0 - 84%0
P, 4f! — 86 %o — 82% o OHz() — 8. 9%0 ~
—0.1%o — 5. 8%o
—4.6%0 —7.0%0 dD-8"%0 3
3
21 3 3 1
P,sp! 7
~1
S —1.8%0~0.9%o N CIHOS 8
~0.14% 2 S 0 pm i
NaCl—HQO—COZ
3.1
s3ig 1995 3 95~210C
120~150C
1999 1993 1394 L3
2.2 ' .
3 3 120~285C
3
Table 3 Hydrogen and oxygen isotope composition of fluid inclusions in Nibao gold deposit
818()Sy[()w %0 BDSM()W %00
1 CSR—21 TCS1 dcq -5.4 -84
2 CSR—28 D2004 deq -8.3 -99
3 CSR—30 deq -0.1 =74
4 CSR—22 QJ8 P38t -6.9 =77
5 CSR—27 Py 38! -8.9 -83
6 CSR—40 P,;p"! -5.2 -87

MAT - 251
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Fig.3 8D versus 8'%0 of fluid inclusions in Nibao gold
deposit the number as for Table 3

Fig.4 Histogram showing homogenization temperature
of fluid inclusions in Nibao gold deposit
I—Fluorite 3 samples 2—Quartz 3 samples

3—Silicified quartz 1 sample

4
Table 4 Average parameters of fluid inclusions in minerals from Nibao gold deposit
t, C w NaClg, o gom? p 10° Pa km
3 146 95~210 139.4  0.9~3.4 1.98 0.868~0.973 0.928 220~500 361 0.73~1.60 1.20
3 196 120~285 191 1.03—5077 3.35 0.882~1.04 0.937 250—440 355 0.83~1.46 1.14
1 30 125~155 142.4  3.4—~5.8 4.98 0.951—0.975 0.963  340—420 380  1.33~1.40 1.37
2 1 5% 0.22% ~4.26%
220~260C 238.8TC 2
120~ 160C 150.3C 4 CO, CO CHy 1995
125 ~ 155C 1999
142.4C 12-110
3.2
3 w NaCly, 1.2% ~3.4% 1999
1.98% 3 1.03% ~
5.77% 3.35% 4
3.4%~5.8% 4.98% 4
3.3 QJ8 P, 55!
4
3.4 3.2m 1~2 cm
3 3 0.4 m 6
5 K" >Na"
Ca®" >Mg?" CI" >F  HCO; 0 =99.59%
K" 43% ClI-
75 % HO 8Sr 80Sr=0.70778 +0. 00008 1o

95.7% —99.8% CO;,
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5 Au Ag 3.67
Table 5 Average chemical composition of fluid inclusions Au Ag 10
in minerals from Nibao gold deposit Au Ag Au Ag 6
Rb-Sr
3 3 5
T 100~500 100~ 600
won 10-6 142+2 Ma 1o
K* 2.01 4.12
Na* 1.53 2.37
c2t 34.55 ) 62 100 Ma 1999 1993
Mg>* 0.16 0.49 85.5~90.8 Ma 1999
Li' 0.021 0.027 2002
F 47.12 0.29
clr 2.74 4.46
SO;~ 0.00 1.17
HCO; 0.00 0.00 0.71460
pH 6.13 6.63 ’
w 0.71310
K Na' 1.31 1.74 N2
Ca' Mg’ 335 & 071160
F ClIo 0.065 &
) -6
ws 10 0.71010
H,O 206. 30 300. 64
COZ 5.05 6.48 070860
CcO 0.02 0.03 0.560 1.234 1.908 2.582 3.266 3.930
CH, 0.023 0.053 "Rb / *Sr
H, 0.06 0.07
CH;+CO+H, CO, 0.020 0.024 5 Rb-Sr
H,O % 97.56 97.84 6
Fig.5 Isochron diagram of Rb and Sr isotope compositions
Ca" F of fluid inclusions in quartz from Nibao gold deposit
the number as for Table 6
6

Table 6 Rb and Sr isotope composition of fluid
inclusions in quartz from Nibao gold deposit

wry 1070 wg, 1070 SRY 868 878 808y 26

1 CSR44-1 12.58 43.15  0.8408 0.70954 £0.00001
2 (CSR44-2 11.3 12.16 2.681 0.71324 £0.00007
3  CSR44-3  15.51 27.81 1.609 0.71105=£0.00004
4 CSR44-4  15.25 16.17 2.721 0.71321£0.00004
5 CSR44-5  24.68 19.53 3.646 0.71519£0.00006
6 CSR44-6 16.73 28.02 1.722  0.71118 £0.00002

t= 142+2 Ma 16 ¥Sr %Sr=0.70778 £ 0. 00008 1o

MAT-251
6
Au 1.38 X 10°° Ag
0.60x10° Au Ag=2.30 16
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2.5~3.5C 100 m®
2.5~4TC 100 m®

6 000 m
180°C
2001
7
Ar 127 ~283 Ma
2 K-Ar
115.5~146 Ma
K-Ar 77.5~97 Ma
1987
2001
5.3
K" CI”
CO, CO CH,
SiIO, K
K K
5.4
Pym I SRYChe
| RV A YA
Si F
Pzﬂl P3ll
P,m
(1] . 1982.

(2] . 1986.

Au Si K
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