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Fig.1Location of the Lanping basin at east Tibetan Plateau (a) (modified after Wang J-H et al., 2001) and
geology and mineral resources of the Lanping basin, Yunnan Province, southwest China(b)
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K 4-=RF (T BEE. KiliE; 5-HELEREEE (Byn); 6-M A BHERE (Ky); 7-=248 ~KAEKE (Tny); 8-
EBAAFENKE (Téo); 9-EFLMEKS (Tv); 10-=FBLEEEIES (TD): W-57K; 12-88E K 13-ME K 14-7538
SR W . REHIX . 15-BrE R (N MImBCKINIEE S . BERE: 16-A2R (K RAGE. Ra. WibE: 17-0k
TR () WA A BbE, FRE: 18=8R (To) K& 19-=8F (Ty) MECE+R A 2005 (PO TlE#
ARG 20-MEEWTZ: 22-EMWIR: 23-HHTIN; 24-F AR IR 25- 288k IR: 26-REF AN IR: 27-HVEEIK; 28-
ARFBEVEE R VE . B da TR 1-EREIIR: 2- DR SR -2 B ZHINIR: 4- TR 5 B IR
6-55) IR TR 8- TEYEEN IR, & 1b IR PP AR, PRI Fe-rhAIBTRY Rt

SR PSRl R Fe-AE-EEHR
The Western area: 1-Palaeogene (E) glutenite, mudstone; 2-Cretaceous (K) purplish red sandstone, mudstone, siltstone; 3-Jurassic (J)
sandstone, mudstone, siltstone with limestone; 4-Triassic (T>) clasolites plus volcanic rocks; 5-Paleogene granite porphyry (Eyr);
6-Later Cretaceous granite (Kyy); 7-Triassic monzogranite (Tny); 8-Triassic quartzdiorite (T80); 9-Triassic gabbro (Tv); 10-Triassic
ultrabasic rocks (TX); 11-copper deposit; 12-copper-silver deposit; 13-copper-cobalt deposit; 14-the western copper-silver
metallogenic domain; The Eastern area: 15-Neogene (N) trachytic volcaniclastic rock, glutenite; 16-Cretaceous (K) purplish red
sandstone, mudstone, siltstone; 17-Jurassic (J) sandstone, mudstone, siltstone with limestone; 18-Triassic (T3) limestone;
19-Triassic (T1) rhyolite plus basalts; 20-Proterozoic (Pt) Xuelongshan rock-group metamorphosed basement; 21-thrust fault;
22-strike-slip fault; 23-copper-molybdenum deposit; 24-copper and silver-bearing lead-zinc deposit; 25-siderite deposit;
26-celestine deposit; 27-lead-zinc deposit; 28-the eastern lead-zinc metallogenic domain. Deposits in Fig.1a: 1-Yulong copper
deposit; 2-Malasongduo copper deposit; 3-Duoxiasongduo copper deposit; 4-Mamupu copper deposit; 5-Pulang copper deposit;
6-Machangging copper-molybdenum deposit; 7-Tongchang copper deposit; 8-Jinding lead-zinc deposit. Faults in Fig.1b:
F1-Weixi-Tongdian fault; F,-Lancangjiang fault; Fs-Zhongzhou (Central axis) fault; Fs-Huachangshan fault; Fs-Xuelongshan fault;
Fe-Baila-Guadeng fault
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Fig .2 Geological map of the Jinding lead-zinc ore district (a) and the dome structure resulting from thrusting
nappe of exotic block system overlying the qutochthone(A-B)(b) and lithofacies variation of Paleocene upper
Yunlong Formation (E;y®) (after the exploration report by No .3 Geological Brigade , Yunnan , 1989; simplified
from Shi Jiaxin et al, 1983)
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POKPURZ (M-SEDEX) HIK CZ4SHVERN - REA-22 80 0 RS 15 a0 A B s RABRIR B A s 12-8miE 4l
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Q —Quaternary ;E,g —Debris quartz sandstone of Eocene Guolang Formation ;E,y —Paleocene Yunlong Formation ;Ey° -Upper
Member of Yunlong Formation :breccia and sandstone;E;y*— Lower Member of Yunlong Formation: siltstone and mudstone ;K,h
—Muiddle Cretaceous Hutousi Formation : quartz sandstone and siltstone ;K,j -Lower Cretaceous Jingxing Formation: megagrained
sandstone and debris quartz sandstone; J,h —Muiddle Jurassic Huakaizuo Formation :silt stone and mudstone; Tsm-Upper Triassic

Maichuging Formation: salt-bearing silt stone and fine sandstone ; Tsw-Upper Triassic Waluba Formation : mudstone and siltstone; Tss

-Upper Triassic Sanhedong Formation : limestone with dolomite ;1- Breccia and sandstone;2-siltstone with mudstone;3- quartz sandstone
and siltstone;4-siltstone and finestone; 5-siltstone and mudstone; 6-limestone; 7-mud-limestone; 8-Neogene Epithermal type deposits in
sandstone; 9-the late Cretaceous-Paleogene Continental-SEDEX with gypsum metasomatism carbonate breccias(Northeast of the
contemporaneous faults is the sphalerite seam, southwest of it is the galena seam); 10-the Triassic Sanhedong Formation Marine-SEDEX
deposit(Stratabound lead-zinc mine with celestite and siderite);11-the Neogene gypsum metasomatism carbonate breccias; 12-the

Neogene moving direction of ore-forming fluid; 13-the direction of ore-forming moving along with the contemporaneous fault; 14-the

thrust nappe interface of the exotics system in Jinding dome zone; 15-the thrusting napped fault; 16-normal fault; 17-Undeterminated
fault ;18-geological boundary;19-unconformity surface; 20-basal conglomerate; 21-attitude of normal stratum; 22-attitude of reversed

stratum ; 23-the boring number; 24-the section position and serial number
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Table 1 Isotopic characteristics of sulfur from the Jinding Pb-Zn ore deposit and neighboring area
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Asia's Largest Lead-Zinc Ore Deposit: the Jinding Giant Pb-Zn Deposit

by Three Stages Superimposed Mineralization

ZENG Pusheng™?, LI Hong®, LI Yanhe*, WANG Zhaoquan'?, WEN Ligang"?
1-National Research Center for Geoanalysis, Beijing,China, 100037; 2-Chnia University of
Geosciences, Beijing, 100083; 3-Mineral Resources Research Institute, Chinese Metallurgical

Geology Bureau, Beijing, 100025; 4-Insititute of Mineral Resources, Chinese Academy of
Geological Sciences, Beijing, 100037
Abstract The Jinding lead-zinc deposit, as Asia's largest pb-zn deposit, is a result of superposition of three stages
of mineralization: stage 1, is the Triassic Sanhedong Formation, located above the Lower Triassic bi-model
volcanic assemblage, marine facies-SEDEX type, (M-SEDEX) sphalerite-galena = celestine =+ siderite deposit
assemblage, distributed in the west side of the Lanping basin; Stage2, the Late Cretaceous to Paleocene
Continental lacustrine-facies basin - SEDEX type, (C - SEDEX) ore deposit, is the Late Cretaceous and Paleocene
period (~110, ~ 65 Ma) , within “the high mountain- deep basin” formed by stress transformation from
compressional to transpressional, resulted in the deep fault-depression lacustrine basin, along the side near the
Bijiang Fault, the syngenetic fault, there occur formations of massive sulfides in Continental-facies red sandstone
basin, limestone breccia with varying accumulating in the foothills, getting smaller in size and reducing westward,
getting into normal lacustrine red sandstone deposition; And in the lacustrine basin, sulfide deposition with
zonation by temperature-controlling: at the northeast side of the basin, from Jiayashan to Beichang, mainly occur
the fine-grained sphalerites, while the southwest side, at the Nanchang-Beicaoping area, mainly occur fine-grained
galena. Stage 3, Neogene epithermal mineralization. Experienced the thrusting and escaping at the eastern Tibet
Plateau, the Mesozoic strata of the east Lanping basin were thrust from the east side to the west, the nappes even
covering over the basin, forming the Jinding dome, sealing the previous lead-zinc depositions in continental-facies
basin; meanwhile, elevating M-SEDEX lead-zinc deposit + celestine sequences within the Triassic Sanhedong
Formation limestones westward over the dome, at Paomaping area; by transformation of the stress form
compression to transpression-extension during Pliocene, the stretching basin is formed and deep hydrothermal
upwelling (in the Weixi- Tongdian Faul at the east side of the basin, the extension of the basin even producing the
volumable trachytic volcanic rocks plus alkaline basaltic volcanic rocks), leading to the deep hydrothermal fluids
fill along the Bijiang Fault and the sub-faults or fractures transported into the dome with ample mineral, the
ore-bearing hot brines replaced the limestone breccia with sulfate forming of gypsum- sulfide breccia shell around
the limestone breccia; at the same time, activated lead and zinc components and migrated to the thrust nappe with
high porosity, the Jingxing Formation sandstone (K1j), formed the epithermal type (Epithermal type )of
sandstone-hosted lead-zinc deposits. As a result, within the limited space of the Jinding dome, presenting the

splendid scene of "three generations in the same room”. However, each generation of lead-zinc (=% sulfates)



mineralization with different sulfur isotope characteristics, the Triassic Sanhedong stage M-SEDEX lead-zinc -
selestine, with a™**S value in +10~+21%., showing the characteristics of sulfur mainly from seawater sulfate; Late
Cretaceous to Paleocene C-SEDEX type fine-grained lead-zinc deposit (containing limestone breccia) with
™S value -51%o ~ 0%o, with a large range, involved in the characteristics of obwious biological effects; Neogene
sandstone-hosted type lead-zinc deposit, with a™**S value in - 2 %o ~ + 5 %o, showing the sulfur isotopic
characteristics of deep source. Just this reason is decipher of the formation of the Asia's largest Pb-Zn deposit,
under the special tectonic evolution process, multistage mineralization superimposed and concentrated in a limited
space.

Keywords Jinding lead-zinc deposit, marine-facies SEDEX, continental-facies SEDEX, tectonic extension,

eipthermal, superimposed mineralization



