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Fig. 1 Geotectonic location schematic diagram of study area: 1—Quaternary; 2—North China block cover Xiong’er Group,

Guandaokou Group; 3—Kuanping Group; 4—Erlangping Group; 5—Qinling Group; 6—North Qinling orogenic belt; 7—North

China block basement Taihua Group; 8—Piedmont thrust fault; 9—Luanchuan thrust fault; 10—Regional fault; 11—Detachment

fault; 12—Geological boundary; 13—Study area
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Fig. 2 Distribution of deposits in Xiong’ershan ore district(modified from Ref.[22]): 1—Quaternary sediments; 2—Middle

Proterozoic Guandaokou Group quartz sandstone, dolomitic marble; 3—Middle Proterozoic Xiong’er Group volcanic rock; 4—

Neo-Archaean Taihua Group gneiss; S—Mesozoic granite; 6—Detachment fault; 7—Fault; 8—Unconformity; 9—Gold deposit;

10—Ag-Pb-Zn deposit; 11—Molybdenum deposit
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Table 1 Geological characteristics of deposits in Xiong’ershan ore district

Tectonic altered ) ) ) Porphyry type  Explosive breccia
] Explosive breccia  Tectonic altered rock type Ag-Pb
Ore deposit type  rock type gold ) ) molybdenum  type molybdenum
) type gold deposit deposit ] )
deposit deposit deposit
Deposit Shanggong Qiyugou Shagou Tieluping Haopinggou Leimengou Dashimengou
Host rocks Metamorphic rock of Taihua Group, Xiong’er Group volcanic rock ~ Metamorphic rock of Taihua Group

Explosive breccia

Ore-controlling  Deeply dipping pipe related to Late

Explosive breccia

o Contact belt of pipe related to Late
Deeply dipping fracture zone

structure fracture zone Yanshanian granite-porphyry Yanshanian
magmation magmation
Granite - porphyry, Granite - porphyry
Magmatite Granite vein  Granite - porphyry ) ) Porphyritic granite )
Granite - porphyry vein vein
The ore bodies are
The molybdenum
Itincludes 16  distributed in the The molybdenum
orebody occurs near
main gold ore  middle and lower orebody mainly
The Ag-Pb orebody mainly occurs the inner and outer
bodies. The part of the ore occurs in the
Main orebody in mineralized altered fractured contact zone of
overall tendency bearing breccia tube breccia belt. The
characteristics zones. The overall tendency is NW, granite and gneiss.
is NW, and the (long axis NW).The tendency is SW,
and the dip angle is 50°—88°. Mineralization
dip angle is ore bodies are and the dip angle is
weakens both inside
50°-75°. veined and 78°-82°.
and outside.
irregularly shaped.
Au- pyrite - Molybdenite-
Mineral Au- polymetallic Molybdenite -
polymetallic Ag- polymetallic sulfide polymetallic
assemblage sulfide pyrite
sulfide sulfide
Automorphic, Automorphic, Automorphic, Hypidiomorphic, Automorphic, Flaky,
Texture Hypidiomorphic, Hypidiomorphic, Xenomorphic, Colloform, Hypidiomorphic, Replacement
Xenomorphic Metasomatic Intersertal, Replacement remnant Xenomorphic remnant
Vein,
Vein, Massive, Banded, Vein, Disseminated,
Structure Disseminated, Brecciated Vein, Brecciated
) Disseminated Brecciated
Brecciated
Silicification, Silicification, Silicification,
Silicification, Iron
Potash Potash Potash
dolomitization, Silicification, Carbonatization,
Host rock feldspathization, feldspathization,  feldspathization,
Sericitization, Sericitization, Chloritization,
alteration Biotitization, Sericitization, Pyritization,
Chloritization, Pyritization, Potash feldspathization
Calcitization, Chloritization, Carbonatization,
Calcitization
Sericitization Carbonatization Sericitization
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Fig. 3 B Cppp—8" 0smow diagram of Xiong’ershan ore district(modified from Ref. [6])
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Table 2 H—O isotope composition of Xiong’ershan ore district

Wit WA G, BXNSRE SN IR
B B A SR I B (D) A -2 SR A
B (D) AT iR by Be (T, Ferp 3 el By B A 28
BB XL 4 BT A RS A R4k
W 2.

2 WAL, S E R B B8 0,0 42

Ore district area Sample No. Stage  Mineral t/'C 880 mow/107° 3D/107 SIBOHZO/ 10 Data source
7SG786-37-1-1 I Quartz 350 119 —79.9 6.60
7SG786-37-1-5 I Quartz 350 15.8 =75.1 10.50
Shanggong 7SG786-27-1-1 1l Quartz 250 115 ~86.7 2.50 Ref[11]
7SG786-28-1-1 II Quartz 250 12.1 -83.5 3.10
7SG786-29-1-2 I Quartz 250 13.1 —80.0 4.10
J2-2 1I Quartz 350 10.7 —65.0 5.40
Qiyugou 12-6 I Quartz 365 9.2 —66.0 4.30 Ref[27]
J2-3 1I Quartz 330 9.1 -74.0 3.20
J2-10 II Quartz 250 10.4 —74.0 1.51
YC8-3 1I Quartz 223 15.0 -87.1 4.65
YC8-9 II Quartz 190 14.4 —-80.7 2.06
YC8-10 1I Quartz 197 14.1 -90.5 2.23
YC8-11 il Quartz 156 15.3 -76.1 0.31
YC8-12 1I Quartz 201 16.0 -72.0 4.37 This work
YC8-13 il Quartz 183 15.0 -81.7 2.14
Shagou
YC8-14 1I Quartz 197 15.4 -91.4 3.53
YC8-15 il Quartz 188 15.0 —109.2 2.50
YC8-16 1I Quartz 211 14.0 —83.2 2.99
SG-B1 I Quartz 373 13.9 —88.0 7.80
SG-B2-1 II Quartz 226 14.3 —82.0 1.00 Ref.[28]
SG-103-B1 I Calcite 211 13.5 1.70
PD-775-6 I Quartz 192 16.0 —81.7 3.77
PD-775-7 1I Quartz 198 15.6 —87.2 3.75
PD-775-8 I Quartz 191 16.2 -934 3.92
PD-775-9 II Quartz 190 16.2 -93.5 3.86
PD-775-11 I Quartz 179 154 -97.3 2.25 )
PD-775-12 II Quartz 176 14.3 -95.3 0.96 This work
PD-775-13 I Quartz 176 13.3 —-91.8 —0.02
Tielugou
PD-775-15 II Quartz 176 16.7 -91.7 3.37
PD-700-1 I Quartz 138 16.8 -97.2 0.21
PD-700-3 II Quartz 207 17.0 -77.2 5.72
TS-7 I Quartz 373 15.6 —89.0 9.78
TS-8 I Quartz 373 15.5 -96.0 9.68
TS-11 I Calcite 158 10.5 —60.0 —1.58 Ref.[29]
TS-16 I Calcite 158 11.4 -=70.0 -0.70

(To be continued)
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Continued from Table 2

Ore district area Sample No. Stage  Mineral 1/C 31804mow/107° 3D/107° 5180}120/ 10°  Data source

yc-17-340-5 1I Quartz 229 10.4 -79.1 0.40
yc-17-340-6 1I Quartz 241 11.7 —82.4 2.31

yc-17-340-8 1I Quartz 233 11.9 —76.2 2.10

yc-510-M5-2 I Quartz 121 12.1 —80.4 —6.26

yc-510-M5-3 1I Quartz 227 12.4 —75.4 2.29

Haopinggou yc-510-M5-5 1I Quartz 210 13.3 =77.9 2.24 This work
yc-570-H13-3 I Quartz 154 13.1 —80.1 -2.01
yc-570-H13-4 1I Quartz 224 11.9 —82.2 1.65
yc-570-H13-6 1I Quartz 233 13.6 —82.6 3.78
yc-570-H13-11 1I Quartz 195 12.7 -79.1 0.68
yc-570-H13-12 1I Quartz 222 13.3 —81.5 2.94
090811-8 1I Quartz 307 8.5 —82.0 1.88
090812-25 1I Quartz 307 8.4 —74.0 1.78
Leimengou 090810-3 1I Quartz 307 8.3 =77.0 1.68 Ref.[7]
LMGB-21 1I Quartz 307 8.6 =77.0 1.98
LMGB-3 1I Quartz 307 7.2 =71.0 0.58
DBO003 1I Quartz 12.8 —82.0 5.23
DB004 1I Quartz 9.8 —76.0 0.50
Dashimengou DBO006 1I Quartz 10.1 =77.0 1.14 Ref.[5]

HZK0202-9 1I Quartz 8.7 —83.0 —1.00

ZK0903-30 1I Quartz 8.9 —72.0 3.07
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Fig. 4 8D78'80H20 diagram of Xiong’ershan ore district(modified from Ref.[30])
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Geochemical features of Au-Ag polymetallic deposits in Xiong’ershan
ore district of western Henan and their geological significances

LIU Wen-yi" %3, LIU Ji-shun" %, HE Mei-xiang®, DING Yun-he®, LI Yong-feng®

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and
Geological Environment Monitor, Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geosciences and Info physics, Central South University, Changsha 410083, China;
3. No. 7 Geological Team, Bureau of Nonferrous Metals Geology and Mineral Resources of Henan Province,
Zhengzhou 450016, China;

4. Non-Ferrous Mineral Exploration Engineering Research Center of Henan Province, Zhengzhou 450016, China)

Abstract: The study area is located in the west of Henan Province, tectonically located in the southern margin of North
China block, belonging to Xiaoqinling—Xiaoshan—Xiong’ershan Au-Ag polymetallic metallogenic belt. The exposed
basement lithology is metamorphic rocks of Taihua Group, and the cover is the Xiong'er Group volcano rock. The main
magmatic rock is granite. Through the research on C—H—-O—S—Pb isotope and fluid inclusion, and comprehensive
analysis on the metallogenic geological background, metallogenic material source and ore controlling regularity of Au-Ag
polymetallic deposits in this area, the metallogenic model of the study area is established. The results show that the
ore-forming fluids and ore-forming materials, with crust mantle mixing characteristics, mainly derived from the mantle;
the metallogenic process is divided into quartz-pyrite stage (1), quartz-polymetallic sulfide stage (II) and quartz-carbonate
stage (III); the peak period of mineralization is concentrated in 220 Ma—140 Ma—120 Ma, and the metallogenic epoch is
mainly in Yanshan period, followed by Indosinian.

Key words: Xiong’ershan; Au-Ag polymetallic deposit; geochemical characteristics; geological significance
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