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A discussion on origin of Jinwozi ductile shear zone type gold deposit
in Beishan area of Gansu and Xinjiang

CHEN BaiLin
(Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract

Located tectonically in the eastern section of the middle Beishan zone on the south edge of the collusion belt
between Tarim-Sino-Korean plate and Kazakhstan plate, the Jinwozi gold deposit is controlled by source strata
and the evolution of the regional ductile shear zone. Because lower Permian Jinwozi Group contained abundant
gold and extensively experienced epi-metamorphism and structural deformation, it could provide enough
materials for gold mineralization. In the process of regional structural evolution, the deep-level ductile shear de-
formation probably caused the gold element to be remobilized and differentiated from the source rocks, forming
Au-bearing tectono-metamorphic hydrothermal solution together with the active components like SiO,, K, Na
and H,O in rocks. When the Au-bearing hydrothermal solution went up and migrated along the NEE-trending
low-angle thrust ductile brittle fault, metasomatic alteration and mineralization took place, forming an altered
mylonite type and/or stockwork gold deposit. In contrast, when the Au-bearing hydrothermal solution migrated
upward and entered the NNW-trending high angle transverse tension fault, infilling mineralization occurred and
formed a quartz-vein type gold deposit. It is thus concluded that the main ore-control factors are the source strata

and ductile shear zone. The Jinwozi gold deposit is a ductile shear zone type deposit, whose genesis and control
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factors are all related to the ductile shear zone.
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Fig. 1 Sketch map of regional structure and gold deposits
in the Jinwozi gold orefield and its vicinity
1—Boundary of structural unit 2—Serial number of structural unit
3—Medium-size gold deposit 4—Small-size gold deposit and gold ore
spot 5—Jinwozi gold orefield I  Hongliuhe-Niujuanzi back-arc
basin [ Mazhuangshan back-arc basin [l Shijinpo-Hongliuyuan

tectonomagmatic belt
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Fig. 2 Structural geological map of the Jinwozi gold orefield
modified after Xi 1997
2 Q—Quaternary Py j*—4™ Member of lower Permian Jinwozi Forma-
tion P,j3—3" Member of lower Permian Jinwozi Formation Pjj>—
2 2™ Member of lower Permian Jinwozi Formation P;j'—1% Member
of lower Permian Jinwozi Formation 77}’_,1‘—Ear|y Variscan monzo-
granite 1—Geological boundary 2—Serial number and attitude of
fault 3—Anticline 4—Syncline 5—Quartz-vein type gold ore vein
and its serial number 6—Altered mylonite type gold ore vein and its
20~500 m 0.5~ 0.8 m serial number (D Xiangyangs:han a'micli'ne. @ Mopangshan syncline
@ Jinwozi anticline
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Fig. 4 Geological section along No. 0 line of the 210 gold deposit
1—Tuff 2—Pyritzed tectonic schist or and cataclastic pyritized mylonitized tuff 3—Tuffaceous gravel-bearing gritstone with carbonaceous

shale 4—sedimentary tuffaceous shale with tuffaceous sandstone 5—Gold ore body 6—Gold mineralized zone 7—Drill hole
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Fig. 5 Sketch showing the relationship between gold mineralization and ore-bearing structure in the 210 gold deposit
A. Middle adit of No. 0 prospecting line B. Adit of No. 0 prospecting line C. 2-level mining face of No. 2 prospecting line D. 2-level mining face
of No.2 prospecting line. 1—Gravel-bearing tuffaceous sandstone 2—Gravel-bearing sandy-tuffaceous mylonite 3—Carbonaceous tectonic schist

4—Schistositized gravel-bearing sandstone 5—Veinlet and network type gold ore body 6—Metasomatic quartz vein type gold ore body 7—Attitude
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Fig. 6 Micrograph of deformed rocks

A. Carbonaceous tectonic schist: B. Deformed gravel-bearing tuffaceous sandstone
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Table 1 Table of hydrogen oxygen and sulfur isotope composition temperatures and salinities of fluid inclusions

1

of two kinds mineralization in the Jinwozi gold mine NW China

2

3 210
3D
~79%0~ — 115%0 1997
—87.6% ~ —101.7% 2 —89.6% ~ —98.9% 3 1999
—89.4% ~ —108. 7% 5 —71.7%~ —91.6%0 5 2002
—53.4%~ —119.4%0 3 —48.2%0 ~ — 64.5%0 3 2002
~53%0~ — 108%0 6 —48%0~ —97%0 6
380
13.68%0 7 12.36%0 3 1995
2.71%0~5.59%0 2 5.54%0 ~6.94%0 3 1999
4.8%0~8.8% 5 7.2%0~9.5%0 5 2002
3.0%0~4.1%0 3 8.2%0~10.4%0 3 2002
3.98%0~7.68%0 5 6.82%~9.25%0 5
ty
210~288C 5 220~315C 7 1999
CO, 266~321°C 24 CO, 225~359C 22 2006
H,0 280~320C 20 H,0 H,O 240~270T 20 2006
CO, 300~330C 41 CO, 250~330C 19 2006
H,0 190~210T 14 H,O 230~250C 16 2006
190~270C 12 194~286T 8
w NaClg,
2.0%~5.5% 3 4.8%~8.2% 3 1999
CO, 1.9% ~10.0% 21 CO, 3.9%~9.5% 14 2006
H0 7.3%~9.3% 13 H,0 9.0% ~11.0% 10 2006
CO, 2.8% ~11.2% 13 CO, 4.9% ~9.5% 4 2006
H,O 3.7%~9.3% 23 HO 7.8%~8.4% 3 2006
5.75% 4 7.57% 6
'S
6.69% 16 6.76% 12 1995
4.37% 17 6.58%0 15 704
5.0% ~6.8% 6 1999
3.1%0~6.3% 5 5.6%0 ~7.9%0 5 2002
3.29%0~5.94%0 10 2005
6. 3%o 5.7%0~5.8%0 2
200p}, 204pPh 18,317 ~18.485 206p}, 204ph - 18.193~18. 442 2002
07pL 24Ph 15.608~15.821 07p}, 24Ph 15.491~15.735 2002
208p}, 204ph - 38.349—39.048 208p}, 204ply, 37,945~ 38.542 2002
CO, O, H,0
3 2.8~
3.5 x10°°
(1) 704 . 1980-1992.
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