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Abstract

The Daqiao gold deposit lies between the Minxian-Dangchang fault and the Yaoshang-Shixia fault. Its gold
mineralization exists in the lower lithologic member of lower Triassic formation bed, in which the siliceous brec-
cia presents itself in the bedded form. Ores are pyritized siliceous breccia with high organic carbon content, and
pyrite zones are well developed. Siliceous breccia and layered siliceous rocks do not show characteristics of hot-
water sedimentary origin in REE patterns. The features of the Fe/Ti-Al/(Al+ Fe+ Mn) diagram and the phe-
nomena that SiO, is negatively correlated with AL, O3 and Sr/Ba<1 indicate that siliceous breccia and lamellar
siliceous rocks are clastic sediments. The authors thus hold that the Dagiao gold deposit is not of the hot-water
sedimentary type. Zonal pyrite, well developed pyrite veins and high Co/Ni ratios suggest that hydrothermal so-

lution played an important role in the formation of the ore deposit. & **S values of pyrites are in the range of
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4.21%0~9.82%0, implying that the sulfur fluids were derived from mixed magmatic and stratigraphic sulfur or
from metamorphic fluids. The homogenization temperature of fluid inclusions in quartz is mainly between 270C
and 310°C , belonging to medium temperature. Cluster analysis of siliceous breccia elements shows that Au is
closely related to low temperature elements Hg and As, suggesting that the decrease of temperature might have
been one of the mechanisms for gold mineralization. The Dagiao gold deposit is a middle-low temperature hy-
drothermal gold deposit.

Key words: geology, siliceous breccia, zonal pyrite, hot-water sedimentary gold deposit, middle-low tem-

perature hydrothermal gold deposit, West Qinling, Gansu Province
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Fig. 1 Simplified geological map of the Dagiao gold deposit modified after You et al. 2009
I—Quaternary-Neogene residual diluvial layer 2—Slate intercalated with thin-layer limestone of lower lithological member of Triassic lower forma-
tiom bed 3—Siliceous breccia of lower lithological member of Triassic lower formatiom bed 4—Upper-Middle Carboniferous thick layer limestone

5—Ore body 6—Fault and its serial number | 7—Stratigraphic boundary 8—Granodiorite 9—No. 11 exploration line see Fig. 2

10—Longitudinal geological section of the main ore body see Fig. 3~ 11—Xihan River and its direction
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Fig. 2 Geological section along No. 11 exploratory line of the Daqiao gold deposit after You et al. 2009
1—Quaternary-Neogene residual diluvial layer 2—Slate intercalated with thin-layer limestone of lower lithological member of Triassic
lower formatiom bed 3—Siliceous breccia of lower lithological member of Triassic lower formatiom bed 4—Upper-Middle

Carboniferous thick-layer limestone 5—Ore body 6—Fault and its serial number
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Fig. 3 Logitudinal geological section of the main ore body of 2.6
the Dagiao gold deposit after You et al. 2009
1—Quaternary-Neogene residual diluvial layer 2—Slate intercalated
with thin-layer limestone of lower lithological member of Triassic low-
er formatiom bed 3—Siliceous breccia of lower lithological member of
Triassic lower formatiom bed 4—Upper-Middle Carboniferous thick- COZ

layer limestone 5—Ore body
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Fig. 4 Structure and texture of ores from the Dagiao gold deposit
A. Silicified siliceous breccia B. Siliceous breccia containing quartz veinlets C. Light gray siliceous breccia D. Layered siliceous rock
E. Breccia with lamination structure in siliceous breccia F. Epidote-bearing quartz veinlet cutting through the lamination of

layered siliceous rock

1

Table 1 Composition of siliceous breccia ore from the Daqgiao gold deposit
w B 10°°
Au Au Mo Ba Sr Ni Co Rb Sn Cu
17 2.37 4.67 4.01 131.65 150.78 34.46 4.81 77.30 4.47 19.75
w B 10°°¢ w B %
Pb Zn w As Sh Bi Hg Cs C C
17 70.42 51.96 4.08 250.38 251.33 0.38 43.65 10.01 1.06 0.70
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Fig. 6 ‘Modes of occurrence of gold in the Dagiao gold deposit
A. Natural gold at the edge of pyrite B. Natural gold at the edge of limonite

>REE Ce Henderson 1984
3 Ce oCe
0.29 Ce 0Ce
3.1 1.20 Simizu et al. 1977
SREE Ce HREE
SREE Ce HREE
2001 Liu et al REE
1998 1999 1994 1999 Ce
2002 Fleet 1983 4 dCe
0.8955 dCe
0.29 dCe
3.1.1 1.20
7 2

7 2



1091

S HOR PR R BT IR I AT 5T

X H =

305 FHo

86611 LIVLT L/ * QR LI ) AC b2 ) 5 5 & T 3 B e ACTOOTT VINLLAO * 57) Y it * YA S 1 T A 07 ol e s 0300 B8 U 06 ) YL Tt Y 2

€00C‘H4ugE 80 T°¢€ S0 vE€ OT 8S 80 TS vTT LS € 6L €L € S Ef
€00 ST°0 €00 T0 00 T0 ¥00 LZO LOO TO- €0 LOO 620 LIO Sy 0T
6661 ‘S WA €00 IO TOO LOCO SO0 600 #0°0 9T°0 600 S8I°0 670 IT'0 9970 80 e M TR B 6T
€00 LI°0 $00 600 SO0 T0 TO0 960 900 620 620 SO0 IO €I°0 Sy SON
TI0 SS°0 800 LLO 680 8T €0 €T €0 €T Tl €€ €9 THYT  HMBYKEG 25 T00MZ B L0a
00 TT0 $00 €0 TI0 FEO $0°0 TEO ITO 80 Ty 9T (Sl 80°L Sy B SSTT-TO0(d &Y 9-0d
L €00 9T°0 €00 S8I°0 LOO T€O0 SO0 TEO <TI0 L90 € 9.0 9¢9 I8¢ S B €8TT-T00Ad MEWY Vel
800 S9°0 S00 €0 TC0 $80 SI0 L60 $TO L80 #SS €9°T STOL 9T 0T By 8-TIOL MY €0d

] q9x wy, el OH Aa qL PO 0 ws PN id 0 L1

B % Eraes BEHX FERLER]

(881 /(™

201 SNODINIS JO JUINUOd Y T AYE]

BESEUT UL AR T3



2011

1092
1 -
e —o—DQ-3
= 0.1} —o—DQ5
WK —A-DQ-6
)
< ——DQ-7
:‘g— 0.01F ——MO5 (# k)
-~ —A—M19 (# 1K)
0.001 . . . . . . . . . . . . . —9—M20 (# &)
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
7 REE
2 2003
Fig. 7 North American shale-normalized REE distribution patterns of Siliceous rock
Sample number as for Table 2 North American shale after Han et al. 2003
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ALO; SiO, Fig. 8 Dirgram for Fe Ti versus Al Al+Fe+Mn  after
Bostorm 1983
3.1.3 Sr Ba Curve represents hot water sediment in the eastern Pacific Rise
EPR and the Red Sea RS and terrigenous sediment TS and
deep-sea clay sediment PS mixing curve. The data is the proportion
Sr Ba of hot water sediment
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Fig. 10 Features under polarizing microscope and position of electron microprobe analysis point of pyrite
from the Dagiao gold deposit 1
A. Small zonal pyrite in siliceous breccia 1 2 plainlight B. Small zonal pyrite 3 4 and small non-euhedral pyrite 5 6 in siliceous breccia
plainlight ~ C. Veinlet pyrite 7 at the junction of siliceous breccia and matrix in siliceous breccia limestone natural light D. Zonal pyrite 8

9 at matrix in siliceous breccia limestone natural light E. Non-zonal platy pyrite 10 at matrix in siliceous breccia limestone natural light

F. Pentagonal dodecahedron pyrite 11 in siliceous breccia natural light

3.3 53S 4.21%0 ~9.82%0
12 7.20%o0
12



1096 2011

\X\E\}FEQR\ 0.5mm

S
Q
N

0.5ufh - 100pm

11 2
A. 12 B. 13 14 C.
15 16 D. 17 E. 18 19 20
F. 21 22 G. 23 H.
24
Fig. 11 Features under polarizing microscope and position of electron microprobe analysis point of pyrite
from the Daqiao gold deposit 2
A. Pyrite vein 12 at the marginal of quartz veinlet in siliceous rocks plainlight ~B. Strawberry pyrite 13 14 in calcareous breccia limestone
plainlight ~ C. Zonal pyrite 15 16 at matrix in calcareous breccia limestone natural light D. Pyrite 17 in micro-cracks natural light
E. Pyrite 18 19 20 beside calcite not entirely orthogonal ~F. Zonal pyrite 21 22 in siltstone natural light G. Particles of larger and
euhedral pyrite 23 in granodirite natural light H. Small radial pyrite 24 in granodirite natural light
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Table 4 Electron microprobe analyses of pyrites from the Daqgiao gold deposit
w B 10°°¢
Co Ni
As S Fe Al Co Ni Se Sb
1 zk7106-16 53.798 45.549 0.022 0.093 0.071 1.31
2 zk7106-16 1.537 38.001 33.604 0.587 0.088 0.065 0.213 1.354
3 zk7106-16 2.997 52.434 43.262 0.022 0.109 0.024 0.052 4.542
4 zk7106-16 1.567 40.603 36.992 0.375 0.085 0.042 0.04 0.258 2.024
5 zk7106-16 0.008 0.012 0.062 0.193 0.033
6 zk7106-16 0.209 39.869 36.168 0.409 0.074 0.029 0.01 2.552
7 zk7106-16 2.198 52.088 44.279 0.043 0.085 0.069 0.144 1.232
8 zk7106-16 53.672 45.623 0.029 0.08 0.037 2.162
9 zk7106-16 2.829 49.985 43.763 0.04 0.11 0.08 0.049 1.375
10 zk7106-16 53.168 46.231 0.079 0.082 0.022 3.727
11 zk1104-11 53.518 45.737 0.042 0.082 0.035 2.343
12 zk5505-11 52.921 45.834 0.026 0.103 0.19 0.008 0.542
13 7k7106-8 0.085 52.176 44.819 0.087 0.154 0.173 0.89
14 zk7106-8 0.048 50.92 44.676 0.091 0.138 0.l64 0.841
15 zk3902-24 52.295 46.468 0.03 0.089 0.024 3.708
16 7k3902-24 0.95 53.184 44.625 0.031 0.083 0.076 1.092
17 7k7106-4 53.222 45.921 0.126 0.082° 0.016 5.125
18 zk1104-6 52.538 46.674 0.03 0.096 0.029 0.016 3.31
19 zk1104-6 0.012 53.287 46.177 0.035 ~0.092 0.027 3.407
20 zk1104-6 52.905 46.683 1 0.032 0.09 0.017 5.294
21 7k5505-13 50.38 45.879 0.407 0.086 0.016 5.375
22 zk5505-13 53.097 46.315 0.039 0.097 0.029 3.345
23 0.521 52.838 45.596 0.044 0.075 0.031 0.192 2.419
24 0.611 52.609 46.143 0.035 0.099 0.024 4.125
JEOL JXA-8100
20 kV 20 nA 5 pm 100x10 %
4
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Fig. 12 Distribution of 8**S of pyrites from the
Dagiao gold deposit 10B
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