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Fig. 1

Geological map showing tectonics and distribution of gold deposits in southern Beishan area, Gansu Province

1 —Cenozoic and Mesozoic ; 2 —Nonmetamorphic or slightly metamorphic synthem ; 3 —Meso- and epimetamorphic ductile- brittle deformation

synthem ; 4 —Meso and hypometamorphic ductile and ultra- ductile deformation synthem ; 5 —Intrusive rock ; 6 —Fault; 7 —Nappe fault ;

8 —Himalayan fault ; 9 —Geological boundary ; 10 —Ductile shear zone ; 11 —Ductile shear zone type gold deposits ; 12 —Other types

of gold deposits ('spots)
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Fig. 2  Geological-structural map of the Xiaoxigong gold deposit, Beishan, Gansu Province
Q —Quaternary ; AnCh ij—Upper Subgroup of Xijianshan Group, Pre- Changcheng System; AnCh xjJ —Lower Subgroup of Xijianshan Group,
Pre- Changcheng System; AnChhj—Huangjianqiu Group of Pre- Changcheng System; AnCh lj—Laojunmiao Group of Pre- Changcheng System ;
z_,OJTf, —Late Variscan quartz syenite- porphyry ; qY‘Z —Late Variscan monzogranite ; ¥; —Middle Variscan granite ; 803" —Caledonian quartz diorite ;
M&03* —Caledonian gneissic quartz diorite ; YT —Granite- porphyry vein; nY¥ —Monzogranite vein; & —Diorite vein; gp —Diabase vein; q —Quartz
vein ; 1 —Ductile- brittle shear zone ; 2 —Compresso-shear fault ; 3 —Shear fault ; 4 —Inferred fault ; 5 —Geological boundary ; 6 — Unconformity ; 7 —

Facies plane ; 8 —Attitude of gneissosity ; 9 —Ductile shear zone ; 10 — Medium-size gold deposit; 11 —Gold ore spot ; 12 —Uranium ore spot
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Fig . 3

Geological map showing the ductile shear zone and gold deposits in Baidunzi area, Beishan, Gansu

1 —Quaternary ; 2 —Lower Permian Jinta Formation; 3 —Lower Permian Shuangbaotang Formation; 4 —Gongpoquan Group of Silurian System ;

5 —Dunhuang Group of Prechangcheng System ; 6 — Variscan porphyritic granite ; 7 — Variscan granite ; 8 —Late Proterozoic plagiogranite ; 9 —Late

Proterozoic monzogranite ; 10 —Unconformity ; 11 —Geological boundary ; 12 —Ductile- brittle and brittle fault ; 13 —Ductile shear zone ; 14 —Gold

ore spot
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Fig. 4 Geological map showing directions of fractures and Au-bearing quartz veins in the ductile- brittle shear zone
R —Low-angle Riedel shear fractures, at an angle of 15° to the shear zone boundary ; R —High-angle Riedel shear fractures, at an angle of 75° to
SZB; P —Shear fractures or reverse fractures , at an angle of 5 ~ 1 0° to SZB; D —Principal shear fractures , parallel to SZB; T —Extension fractures ,

formed along YZ plane of the strain ellipse , perpendicular to the S foliation
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Fig. 5 Distribution of Au-bearing vein in the ductile shear zone in eastern Baidunzi area, Beishan of Gansu

1 —Granitic mylonite ; 2 — Au- bearing quartz vein; 3 — Attitude ; 4 —Geological spot and serial number
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Fig. 6 Sketch showing quartz vein in ductile shear zone in Baidunzi area
A. Bl21 gold ore spot; B. BI32 gold ore spot; C. Bl34 gold ore spot. I —Granitic mylonite ; 2 — Au-bearing quartz vein ;

3 — Mined- out area ; 4 — Attitude
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Table 1 Comparison of the susceptibility anisotropy and gold abundance bet ween the mineralized and
non mineralized deformation rocks
B22-3 B78-51 B81-1 B81-3 B82-3 B82-4 B121-3 Bl 21-4 B122-5 Bl 26-1 B137-1 B143-3
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P1E 1.1743 1.6308 1.3145 1.0572 1.0283 1.0706 1.0267 1.1712 1.0208 1.1176 1.0414 1.0313
Wy, /10°% 170 0.02 0.12 7.53 31 .05 25.0 21 .5 2.419 5.175 0.04 12.5 74 1

VE « REAUR DA b v T M BT (A0 ol MG S = T R 58 B SR HKB-1 BRI s A HE R i 15 AN ) IR REAL A s s
Feidi SRAFZA AT 1) (K R A PRV SR PAE 5 Au S R ST T 8 A KA SR T IR T S S PEAA100,
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Variation of the susceptibility anisotropy and gold abundance of mineralized deformation rocks

1 —Gold grade curve ; 2 —Susceptibility anisotropy curve
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Fig. 8 Correlogram bet ween the susceptibility anisotropy

and gold abundance of mineralized deformation rocks
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Analysis of Ore-controlling Structure in Ductile Shear Zone
Type Gold Deposits in Southern Beishan Area, Gansu Province

Chen Bailin' Yang Nong1 , Wu Ganguo2 , Ye Dejin3 , Liu Xiaochun' and Shu Bin'
(1 Institute of Geomechanics, CAGS, Beijing 100081 ; 2 China University of Geosciences, Beijing 100083, China ;

3 Gansu Geological Survey, Lanzhou 730000, Gansu, China)

Abstract

The ductile shear zone type gold deposits are a kind of deposits whose ore-forming mechanism and ore-con-

trolling factors are closely related to the ductile shear zone and its evolution. Ductile shear zones are well devel-

oped in southern Beishan area. Based on the studies of the relationship between the ductile shear zone and the

gold mineralization as well as the type of Au-bearing fracture system, combined with an analysis of geology and

geoche mistry and magnetic fabric, this paper has dealt with the controlling role of the ductile shear zone over the
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gold deposits . The authors have reached the following understanding : (1) The regional distribution of gold de-
posits (and gold spots) is controlled by the ductile shear zone . (2) The ductile-brittle shear zone is the only ore-
bearing structure which controls the shape, attitude, size and distribution of ore-forming zones and orebodies .
(3) The mechanical property of the compression-shear ductile deformation leads to the results that the main kind
of gold mineralization is of altered mylonite type and that the main alteration is metasomatism . (4) Dynamic dif-
ferentiation and dynamic metamorphic hydrothermal solution produced by ductile deformation seem to be one of
the sources of ore-forming fluids for gold mineralization. The above understanding is identical to the conclusion
drawn from fluid inclusions and geoche mical characteristics of the deposits that ore-forming minerals are mainly
derived from metamorphic rocks and ore-forming fluids are mainly composed of metamorphic water.

Key words : analysis of ore-controlling structure, gold deposit, ductile shear zone , southern Beishan area,

Gansu Province
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