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Relationship between sedimentation-exhalation ore-forming process and
gold-silver polymetallic mineralization in Qingchengzi area,
Liaoning Province
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Abstract

Sedimentation-exhalation siliceous rocks are of great significance in the study of ore deposits. Based on a
systematic geological, petrological and mineralogical study of the siliceous rocks and an analysis of such geoche-
mical data as major elements, trace elements and rare earth elements from Qingchengzi area, the authors hold
that, instead of being terrigenous fragmental materials or products of post-magmatic hydrothermal alteration,
the siliceous rocks might have resulted from the accumulation of the siliceous substances formed by submarine
sedimentation-exhalation together with gold, silver, lead and zinc sulfides in a neritic environment. In combina-
tion with characteristics of regional geological-tectonic evolution, the authors also consider that there existed hy-
drothermal exhalation-sedimentary rock-forming and ore-forming processes at the early metallogenic stage, and
metallic elements such as gold and silver were preliminarily concentrated at the stage of ore source rock forma-

tion. The temporal and spatial distribution of the siliceous rocks has opened up a new train of thought for further
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ore-prospecting work in Qingchengzi area.
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Fig. 1 Geological section of the Qingchengzi ore district
1—Gaixian Formation 2—>5th Layer of 3rd Member of Dashiqiao Formation 3—4th Layer of 3rd Member of Dashigiao Formation 4—3rd Layer
of 3rd Member of Dashiqgiao Formation 5—2nd Layer of 3rd Member of Dashigiao Formation 6—1st Layer of 3rd Member of Dashigiao Forma-
tion 7—2nd Member of Dashigiao Formation 8—1st Member of Dashigiao Formation 9—Gaojiayu Formation 10—Langzishan Formation 11—
Gold deposit  12—Silver deposit 13—Lead ore body 14—Plagioclase granite of Liache period 15—Indosinian biotite granite 16—Indosinian

fine-grained granite 17—Fault 18—Nappe 19—Lithofacies boundary

(1] .1990. : ” 75-55-03-07 .
(2] . 2005. “ ” KJ2003-17



566 2007

S A 7 E G

1— — 3— 4— 5— 6— 7— §— 9—
10— Ptig— Ptid;—
Fig. 2 Geological section along No. 52 exploration line across Xiaotongjiapuzi
1—Micaschist 2—Tremolite schist 3—Marble 4—Tremolite leptynite 5—Garnet-mica schist 6—Plagioclase granite 7—Siliceous rock

8—Gold ore body 9—Lithofacies boundary 10—Drill hole Ptlg;—Proterozoic Gaixian Formation Ptld3—Proterozoic Dashiqiao Formation
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1
Table 1 Petrochemical composition of siliceous rocks in Qingchengzi area
w B %
SiO, ALO; CaO MgO K,O Na,O Fe,0O3 FeO TiO, MnO P,0s
1 74.43 2.46 0.56 0.88 2.92 1.30 4.90 3.69 0.46 0.02 0.50
2 94.51 1.12 0.40 0.16 0.23 0.14 1.54 2.80 0.19 0.02 0.06
Fe Ti Fe+Mn Ti Al Al+Fe+ Mn F,0; F,O;+FeO MnO TiO,
1 22.54 22.61 0.17 0.57 0.04
2 29.64 29.82 0.15 0.35 0.11
1
Fe, O3 FeO 0.34 1995 Al Al
SIOZ A1203 SIOZ Kzo + Na20 MI’IO TlOz + Fe + Mn
Murray 1994 100 X Fe,05 SIO, 100 X AbOy
SO, FeO; TIO,  ALO;  ALO; + Fe,Oy
Murray 1994 2
3 Bostroem et al. 1969 4
Fe Ti>20 Fe+
Mn Ti>20 Al Al+Fe+ Mn <0.35 Sugisaki et al.
1982 MnO TiO,
Fe Ti 22.54  29.64 Fe+ Mn
Ti 22.61 29.82 Al Al+Fe+ Mn 0.5
0.17 0.15 MnO TiO, 0.5~3.5 2
Al Al+ Fe+ Mn MnO TiO,
0.5
0.613 0.63 EO; F,03+FeO
0.60 0.35 0.57 0.07
Al Al+Fe+ Mn 0.03~0.04
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Fig. 3 Fe,05 FeO-SiO, ALO; and SiO,  K,O+ Na,O -MnO TiO, bivariate discrimination diagram

of siliceous rocks after Murray 1994
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Fig. 4 100X Fe,O5 Si0,-100 X ALLO; SiO, and Fe,O; TiO,-ALO; AL O; + Fe,O;  discrimination diagram

of siliceous rocks after Murray 1994
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Table 2 Average concentrations of trace elements in siliceous rocks from Qingchengzi area
w B 107°
Cu Pb Zn Au” Ag Ti Mn Co Cr
7 33.43 27.14 28.43 6.13 1.30 446.57 164.14 7.49 56.29
63 12 94 4 0.08 6400 1300 25 110
0.53 2.26 0.30 1.53 16.25 0.07 0.13 0.30 0.51
wB 107¢
\Y% Mo As Sh Sr Ba S Rb B
7 30.00 9.19 1135.71 46.50 158.00 129.86 466.67 27.43 122.00
140 1.3 2.2 0.6 480 390 400 78 13
0.21 7.07 516.23 77.50 0.33 0.33 1.17 0.35 9.38
ICP-MS 1077 » 10°°
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3 wg 107°
Table 3 REE contents of siliceous rocks in Qingchengzi
area wy 107

1 2 3 4
La 20.15 7.8 12.0 14.0
Ce 35.32 16.83 32.0 32.0
Pr 3.41 1.35 6.3 5.2
Nd 17.32 9.72 17.0 19.0
Sm 10.24 5.25 4.0 4.4
Eu 0.80 0.37 0.7 0.9
Gd 1.62 1.63 3.3 5.4
Th 0.76 0.46 1.1 0.9 L
Dy 1.34 1.76 3.4 3.6
Ho 0.73 0.47 0.7 1.0
Er 2.40 3.08 2.8 2.2
Tm 0.46 0.20 0.3 0.2
Yb 0.89 1.09 1.5 2.3
Lu 0.2 0.2 0.1 0.2
Y 10.86 10.23 15.0 25.0
SREE 106.53 60.44 100.2 116.3
SLREE SHREE® 4.53 2.16 2.55 1.85
dCe ™ 0.91 1.12 0.75 0.80
OEu” 0.62 0.49 0.84 0.81
Gd Yb ¥ 1.12 0.91 1.35 1.44 3
ICP-MS
107 =* 1
1991
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Ce oCe
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Fig. 5 Shale-normalized REE patterns of siliceous rocks
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