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Fig. 1. Geological sketch map of the Diaoquan ore district.

1 — Tuffaceous breecia intercalated with rhyolitic lava: 2 — Andesitic breccia and wiff; 3 —Carbonaceous tuffaceous brecias
4 —Middle and Upper Ordovician marble ; 5 — Middle and Upper Cambrian marble; 6 —Skarn; 7— Orebody and mineralized
zone; § — Biotite quartz monzonite; 9— Granite porphyry; 10— Gabbro: 11— Diorite porphyrite vein: 12— Quartz andesite;
13—Hungarite; 14— Aplite dike: 15— Lamprophyre dike; 16— Coarse-grained basalt; 17— Anticlinal axis; 18— Fault;

19— Shatter zone; 20— Inferred stratigraphic boundary or circular fault.
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Table 1. Lead is isotope compostion of the Dioquan silver-copper deposit and its wall rocks

Y 1] 4 4% 44 1 HE S A I HAER LT
S RS P 4 A FE A7 1
206l /201 Ph 20T Ph /200 PRSP /20t ph) /(10%a) | 4 @ Th/U
1 D-17 0 R U 16. 988 15. 256 34. 827 788 8.6 |35.2 4.0
2 D-22 | B4 KWK | KR 300 m 15. 944 14. 668 34. 827 95 7.6 | 25.9 3.3
3| D-67 i 1 BE 2 AN 2L AF Ak 16. 920 15. 239 36. 887 924 8.7 |36.0 4.0
1 D-1 (Mt K] AR rroiow 17. 194 15. 293 37. 383 684 8.6 [36.3 4.1
5 D-3 |MEBAEEKE| A%a%dbeom | 16901 15.218 37.113 815 8.5 [ 36.1 4.1
6 D-4 16 1 BE 4 AKX 17. 408 15. 328 37. 584 567 8.7 [36.2 4.0
7| D-14 JE LR B TR MBS | 18. 343 15. 598 38. 419 210 9.1 | 36.9 3.9
8 | D-23 WEtocmEs | As A EElg | 18,184 15. 672 38. 209 412 9.3 | 38.1 4.0
9 | D-69 Wb ) BB G 17. 709 15. 497 37. 956 546 9.0 [37.7 4.1
10| D-89 | Mz BEA7 98 I [ 10 1770 P EE 54 %] 16. 038 15. 242 37.136 815 8.6 |36.2 4.1
11| D-50 WA I A B | 17,179 15. 321 37. 373 728 8.7 136.6 4.1
12 | D-36 g 3 <) SR TR 16. 917 15. 264 37. 057 855 8.6 |36.2 4.1
13| D-96 g 3 <) SR TR 16. 967 15. 255 37.012 807 8.6 |35.6 4.0
14| Bo43 g 3 <) SR TR 16. 192 15. 220 36. 873 809 85 | 34.9 4.0
15| Bo26 g 3 <) SR TR 17. 068 15. 251 37. 394 729 8.7 [36.7 4.1
16 |B-011-4 Wk <) SR TR 16. 692 15. 181 36. 785 928 8.3 |35.6 4.2
17 | B-46 g 3 <) SR TR 16. 902 15. 212 36. 855 807 8.5 |34.8 4.0
18 | D-019 g 3 <) SRR A 16. 899 15. 226 36. 956 827 8.5 |35.5 4.0
19| D95 [ BT AR SRS 16. 709 15. 207 36. 871 944 85 [36.1 4.1
20 |B-011-2 [ BT <1 S R 16. 712 15. 216 36. 853 952 8.6 [36.1 4.1
21| D-017 [ BT <1 3 AR 16. 780 15. 280 37. 106 972 87 [37.5 4.2
22 | B-011-1 Ji T <1 3 R 16. 711 15. 207 36. 855 942 85 [36.2 4.1
12~22 SFET 1y 16. 843 15. 229 36. 968 8.5 [35.9 4.1
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Fig. 4. Lead isotopic composition of the Diaoquan silver-copper deposit in Shanxi Province.
a — Lead isotope evolutionary curve of the mantle; b— Lead isotope evolutionary curve of the orogenic belt; ¢ — Lead
isotope evolutionary curve of the upper crust; d— Lead isotope evolutionary curve of the lower crust; 1— Lead isotope
composition of the Diaoguan silver-copper deposit; 2—Marble; 3—Tuff; 4—Gabbro; 5—Biotite quartz monzonite; 6—

Granite

porphyry; 7— Xiaoyan-Qiangtouling gabbro-monzonitic diorite and granite porphyry.
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Table 2. Carbon. hydrogen and oxygen isotopic compostion of the Diaoquan silver-copper deposit

o i PO SBChm/% | 60w n/% 80y /%, | 6" On,0/%, Dy, 0/ %
Ex (PDB) (PDB) (SMOW) (SMOW) (SMOW)

D-020 Ji A W1k -y R A1 Ik —8.4 —21.3 8.9 2.5 —76
D-26 Ji R4 W1k -5 R A7 Ik —8.0 —20.7 9.5

D-36 Ji i £ Bk A A Bk —9.2 —20.6 9. 6

D-10 Ji i £ Jr 1 44 ik —3.9 —25.9 1.2

D-44 Ji i £ i £ 4 Jr i A Ik —8.6 —20.5 9.3 2.4 —73
-83 Ji i £ Jr 1 44 ik —1.0 —26.7 3.3

D-87 Ji i £ i £ 4 Jr i A Ik —4.3 —26.5 3.5 —2.4 —72
-39 e W A Bk 9.4 3.7 —91
11 — 6.6 7.2 1.6

D-14 N 0.7 —10.8

-23 N —1.1 —13. 4

T —0.2 —12.1
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Fig. 5. Ideal model for epithermal-mesothermal metallogenic series of northeastern Shanxi.

— Intermediate-acid rock body; 2— Metamporphic rock of Wutai Group; 3— Dolomite; 4— Limestone; 5— Volcanic rocks

66— Explosion breccia of quartz porphyvry: 7—Orebody; 8—Fault.
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GEOLOGICAL CHARACTERISTICS AND GENETIC
MECHANISM OF THE DIAOQUAN SILVER-
COPPER DEPOSIT, SHANXI PROVINCE

Li Zhaolong, Zhang Lianying

(Tianjin Institute of Geology, Ministry of Metallurgical Industry, Tianjin - 300061)
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Abstract

The Diaoquan silver-copper deposit, a large-sized deposit recently discovered in
northeastern Shanxi. occurs in the skarn zone around a neck facies complex rock body.
Orebodies in zonal distribution are strictly controlled by crater structure. Composed of quartz
porphyry, granite porphyry, biotite quartz monzonite and gabbro. the complex rock body
intruded into Middle and Upper Cambrian and Lower and Middle Ordovician carbonate strata
which contain relatively high minor elements such as Ag, Au. Pb and Zn. The Cu. Ag. Au,
Pb. Zn., As and Mo contents of granite porphyry and quartz porphyry are 4~9 times higher
than their Vinogradov’s values in acid rocks., and their whole rock Rb-Sr isotopic isochron
age is 130. 9X10°, indicating products of Yanshanian period. The initial ratio of strontium
isotopes (¥'Sr/%Sr),is 0. 7061, suggesting that the rock body is of mixed crust-mantle type.
The lead isotopic characteristics of rocks give the same conclusion.

The orebodies have complicated mineral composition. with 47 metallic minerals already
observed. The formation of minerals might be divided into two metallogenic periods and four
ore-forming stages. Sulfur isotopic composition (§°'S) of minerals is between 0.5%, and
5. 7%+ showing hydrothermal characteristics of magma. The lead isotopic composition of
Diaoquan ores and the characteritic values of the source area are similar to those of biotite
quartz monzonite and granite porphyry. 8Oy of ore-forming fluids is 3. 66%,, and ¢ D is —
91%,+ exhibiting characteritstics of initial magmatic water. Meteoric water entered the ore-
forming [luids at the late ore-forming stage. When the ore-fomring temperature of fluids was
120~400C and 120~220C, the salinity of fluids was 3.5% ~ 3. 8% NaCl; when the ore-
forming temperature was 325~ 400 C ., the salinity of fluids was 40% ~ 46 % NaCl. The
Diaoquan silver-copper deposit was a skarn type silver-copper deposit related to the
subvolcanic rock body. Copper and gold mineralization took place relatively early. but the
principal ore-forming process occurred somewhat later and was related to volcanic

epithermal-mesothermal solution,



