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Discovery of cryptoexplosive breccia in Nanjinshan gold deposit
of Beishan area, Gansu Province and study of metallogenic regularity
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(Key Laboratory of Mineral Resources, Institute of Geology & Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract

The authors discovered for the first time cryptoexplosive breccia in the Nanjinshan gold deposit based on a
detailed geological study of the gold deposit. The cryptoexplosive breccia belongs to the Upper Subformation of
Lower Carboniferous Baishan Formation. The thick-bedded and massive metamorphic granite glutenite should be
cryptoexplosive magmatic breccia, and the thick-bedded and massive metamorphic tuff glutenite should be cryp-
toexplosive tuff breccia. The cryptoexplosive breccia body shows a nearly EW-extending zonal distribution. The
cryptoexplosive magmatic breccia occurs in the center of the rock body, forming an inner belt of the cryptoex-
plosive breccia body. The cryptoexplosive tuff breccia occurs on the opposite sides of the rock body, forming the
outer belt of the rock body. Based on a geological study of the ore body, the authors put forward the new idea
that the cryptoexplosive breccia body and cryptoexplosive faults and fractures controlled the formation of the
Nanjinshan gold deposit, and the ore bodies are distributed in the cryptoexplosive tuffaceous breccia and the
cryptoexplosive faults of the outer belt. The EH-4 electrical conductivity image system was used to measure the
sequence resistivity of the cryptoexplosive breccia body and the ore body. The results can prove the correctness of

the authors’ idea concerning the formation of the Nanjinshan gold deposit and the distribution of the ore bodies.
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Fig. 1 Geological map of the Nanjinshan gold deposit (modified after Geological Party of Jiuquan, 1990)
1—Quaternary; 2—Lower Carboniferous Baishan Formation; 3—Cryptoexplosive magmatic breccia; 4—Cryptoexplosive tuffaceous breccia and

cryptoexplosive brecciated tuff; 5—Limestone of Baishan Formation; 6—Diorite dyke; 7—Granitic aplite; 8—Silicified rock; 9—Quartz vein;

10—Exploration line and its serial number; 11—Fault
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Fig. 2 Geological sections along No. 4 (A) and No. 03 (B) exploration lines of the Nanjinshan gold deposit
(modified after Geological Party of J iuquan, 1990)

1—Cryptoexplosive magmatic breccia; 2—Cryptoexplosive tuffaceous breccia and cryptoexplosive brecciated tuff; 3—Lower Carboniferous Baishan
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Formation; 4—Silicified rock; 5—Gold ore body; 6—Fault; 7—Location of drill hole
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Fig. 3 Photographs of different ore types, and photomicrographs of thin sections showing different

pyrite morphologies under retlected light, from the Nanjingshan gold deposit
A - Starry pyrite-bearing silicified rock type gold ore; B —- Pyrite-bearing opal-quartz veinlet type gold ore; C— Polygenic
cryptoexplosive breccia type gold ore (rubble composed of silicified rock); D - Polygenic cryptoexplosive breccia type
gold ore (rubble composed of pyrophyllite-quartz veins); E — Pyrite-quartz gold ore with colloform texture
(reflected light); F — Pyrite-quartz gold ore with brecciated structure (reflected light)
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Fig. 4 Photographs of different cryptoexplosive breccia types from the Nanjinshan gold deposit
A — Cryptoexplosive magmatic breccia (cement composed of granitic material); B — Cryptoexplosive tuffaceous breccia (cement
composed of tuffaceous materials such as debris); C — Shatering breccia; D — Hydrothermal breccia (cement is quartz and calcite)
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Fig. 5 Diagram showing S isotope compositions of ore and

cryptoexplosive breccia samples from the Nanjinshan gold

deposits (data from Geological Party of Jiuquan, 1990)
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Fig. 6 2D resistivity model of the EH-4 conductivity image system (A) and geological interpretation section (B) along
No. 7 exploration line of the Nanjingshan gold deposit
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