2008 4 27 2
Apr. 2008 MINERAL DEPOSITS Vol. 27 No. 2

0258-7106 2008 02-0123-22

Pb-Zn-Ag-Cu

1 1 1 1 1 2 2 2
3 3 4 4 4 4
1 100037 2 100037
3 443003 4 810012
Pb Zn Cu
Pb-Zn-Ag-Cu
4 )
+ " Zn-Pb @ - Pb-Zn-Ag-Cu ©)
Ag-Cu Cu @)
Pb-Zn
Fe +
+ Cu + Ag + +
+ £+ +
w NaCly, 1% ~28.0% 80~190C +
Zn-Pb Zn Pb Cu-Ag -Pb
Pb-Zn-Ag-Cu -
Pb-Zn-Ag-Cu
P618.42 P618.43 P618.52 A

Thrust-controlled, sediments-hosted Pb-Zn-Ag-Cu deposits in eastern and northern
margins of Tibetan orogenic belt: Geological features and tectonic model

HOU ZengQian', SONG YuCai', LI Zheng', WANG ZhaoLin', YANG ZhiMing', YANG ZhuSen?,

* 973 2002CB412600 20070420418 2006BAB01A08
1961 Email houzengqian@126. com

2007-12-29 2008-03-05



124 2008

LIU YingChao?, TIAN ShiHong®, HE LongQing’, CHEN KaiXu®, WANG FuChun*,
ZHAO ChengXiang*, XUE WanWen* and LU HaiFeng*
(1 Institute of Geology, CAGS, Beijing 100037, China; 2 Institute of Mineral Resources, CAGS, Beijing 100037, China;
3 Yichang Institute of Geology and Mineral Resources, Yichang 443003, Hubei, China; 4 Qinghai Institute of Geological Survey,
Xining 810012, Qinghai, China)

Abstract

Numberous of Pb-Zn-Ag-Cu ore deposits with significant economic values occur in Lanping basin and Yushu and Tuotuohe areas
on the eastern and northern margins of Tibetan orogenic belt. Being hosted by sediments and having no obvious affinity to igneous ac-
tivities, these deposits occur in continent-continent (Indo-Asian) collisional orogen and are controlled by thrust-nappe structures, thus
obviously different from the well-known sediments-hosted base metal deposits in the world. They were formed in Tertiary foreland
basins developed from Paleo-Tethyan rifting basins and Mesozoic depression basins. During mineralization, thrust-nappe structures
juxtaposed Mesozoic strata over Tertiary strata through a series of parallel reverse/thrust faults in the basins. The deposits are strictly
controlled by thrust-nappe structures. There exist four types of ore deposits: the Jinding-type deposits is formed in a thrusting-related
dome structure combined with lithologic trap, the Hexi-Sanshan-type deposit is controlled by a pop up structure, the Fulongchang-
type deposits are located in thrusting-related second-order faults within clastics, and the Dongmozhazhua-type deposits are hosted by
second-order faults within limestone of the hanging-walls of major thrust faults. Their ore bodies are controlled by faults, where sand-
stone, dolomitized limestone and structural cracking zones are favorable loci of ore concentration. Ores were mainly derived from open-
space filling and replacement, resembling epigenetic mineralization. Metal sulfides are present as low-Fe sphalerite + galena + pyrite or
Cu-sulfides (tetrahedrite, bornite, chalcopyrite, chalcocite) + Ag-bearing sulfides (argentite, freibergite, Ag-tetrahedrite) + galena

+ sphalerite. Gangue minerals are calcite + fluorite + barite & dolomite T celestine * quartz, with rare bitumen. Fluid inclusions

contain mainly salt aqueous solutions and locally and subordinately CQ and hydrocarbons, with homogenization temperatures predomi-
nately of 80~190C and salinities of 1 wt% ~28 wt% NaCl eq, indicative of basinal brines + meteoric water as the source of ore-
forming fluids. Studies show that the thrust-nappe structures provided channelways for lateral and vertical migration of ore-forming
fluids as well as open space for ore accumulation. Isotope data suggest that ore-forming materials were mainly derived from basinal
sedimentary rocks with or without the contribution of mantle-derived rocks. Metal composition and abundance of a deposit depend
probably on types of rocks that the ore-forming fluids encountered during their migration and accumulation. In the ore district, the
existence of limestone generally corresponds to Zn-Pb (Zn>Pb) mineralization, whereas the occurrence of clastics (especially for red
bed) corresponds to Cu-Ag (-Pb) mineralization. A preliminary metallogenic model for the Pb-Zn-Ag-Cu deposits can be described as
follows: India-Asian collision led to the lifting of the orogenic belt relative to the Tertiary foreland basins in the eastern and northern
margins of the Tibetan plateau, and strong compression resulted in the thrusting of these basins. Consequently, fluids generated from
the orogen migrated laterally along gently-dipping detachment faults of the thrust systems towards the basins and evolved into ore-
forming fluids through interaction with country rocks. The ore-forming fluids migrated vertically along major thrust faults and finally
accumulated in the open spaces induced by thrust-nappe structures at shallow levels to form ore deposits.

Key wrods: geology, Pb-Zn-Ag-Cu deposit, metallogenesis, structural-control model, thrust-nappe system, orogenic belt,
Tibetan plateau
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