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Fig . 1

Q —Quaternary ; E; ¢ —Debris quartz sandstone of Eocene Guolang Formation; E; y —Paleocene Yunlong Formation; E, y"—

Geological map of the Jinding lead-zinc ore district (after the exploration report by No.3 geological party, Yunnan, 1989)

Upper Member of

Yunlong Formation: breccia and sandstone ; E, y“ —Lower Member of Yunlong Formation: siltstone and mudstone; K,/ —Middle Cretaceous

Hutousi Formation: quartz sandstone and siltstone ; K; j—Lower Cretaceous Jingxing Formation: megagrained sandstone and debris quartz sand-

stone ; J, h —Middle Jurassic Huakaizuo Formation : siltstone and mudstone ; T; m — Upper Triassic Maichuqing Formation : salt- bearing siltstone and

fine sandstone ; Ty w' —Upper Triassic Waluba Formation: mudstone and siltstone ; Ty;s —Upper Triassic Sanhedong Formation: limestone with

dolomite ; 1 —Thrusting napped fault ; 2 —Normal fault ; 3 —Undeterminate fault ; 4 —Geological boundary ; 5 —Unconformity ; 6 —Attitude of nor-

mal stratum ; 7 — Attitude of reversed stratum ; 8 —Sample location ; 9 —Lead-zinc orebody ; 10 —Exploration line and serial number
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Lithofacies variation of Paleocene upper Yunlong Formation ( E, yb) and the thrusting nappe structure in Jinding

Fig. 2
orefield (simplified from Shi Jiaxin et al, 1983)
E, y” — Upper Member of Paleocene Yunlong Formation; E; y* —Lower Me mber of Paleocene Yunlong Formation; K; j—Lower Cretaceous Jingx-
ing Formation; J, h —Middle Jurassic Huakaizuo Formation; T;s —Upper Triassic Sanhedong Formation; 1 —Limestone ; 2 —Breccia; 3 — Marl ;
4 —Sandstone , siltstone ; 5 —Briccia with limestone rubble ; 6 —Thrusting napped fault ; 7 —Inferred thrusting fault ; 8 —Thermal doming after

thrusting napped activity ; 9 —Drill number
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Fig. 3

Sections along No.12 and No .24 exploration lines in the Jinding Pb-Zn ore deposit ( After No.3 Geological

Party, Yunnan Province , 1989)

Q —Quaternary ; E; ¢ —Eocene Guolang Formation; E, ybepper Me mber of Paleocene Yunlong Formation; E, y* —Lower Member of Paleocene

Yunlong Formation; K; j—Lower Cretaceous Jingxing Formation; J, h —Middle Jurassic Huakaizuo Formation; T3 m — Upper Triassic Maichuqing

Formation; Tys —Upper Triassic Sanhedong Formation; 1 —Orebody (undivided) ; 2 —Pb-Zn orebody ; 3 —Celestite orebody ; 4 —Pyrite orebody ;

5 —Gypsum orebody ; 6 —Celestite Pb-Zn orebody ; 7 —Thrusting napped faults and their serial number ; 8 —Drill hole ; 9 —Stratigraphic boundary ;

10 —Inferred normal fault
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Fig. 4 Comparison of the theoretical mineralizing zonality in the Jinding Pb-Zn deposit (a) with that in

the exhalation sedimentary deposit ( b)

E)- N—Eocene- Pleocene ; E; —Paleocene ; E; y"*Upper Me mber of Paleocene Yunlong Formation; E; 3" —Lower Member of Paleocene Yunlong

Formation ; K; j —Lower Cretaceous Jingxing Formation; J, h —Middle Jurassic Huakaizuo Formation; T;s —Upper Triassic Sanhedong Formation ;

T-k — Triassic- Cretaceous ; 1 —Ore and ore-bearing body ; 2 —Thrusting napped faults ; 3 —Stratigraphic boundary ; 4 —Layer boundary of water

body ; 5 —Thermal doming after the thrusting nappped activity
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Fig. 5 &*S and homogenization te mperature histogram of inclusions in the Jinding Pb-Zn deposit

(after Zhao, 1989 ; Zhou et al., 1992 ; Ye et al., 1992 ; Zhang, 1993 ; Luoet al., 1994; Wenet al., 1995)
The left : 1 —Pyrite samples occupy 78 .9 % of the area ; 2 —Sphanerite samples occupy 81 % of the area ; 3 —Galena samples account for 87 .1 % of
the area. The right : 1 —Quartz and celestite samples make up 84 % of the area; 2 —Celestite and sphanerite samples account for 77 % of the area;

3 —Calcite and gypsum samples occupy 82 % of the area
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Jinding Pb Zn Deposit : Geology and Geochemistry

Xue Chunji1 , Chen Yuchuan? , Yang Jian min® , Wang Denghong3 , Yang Weiguang4 and Yang Qingbiao4
(1 Open Research Laboratory of Mineralization and Its Dynamics, MLR; Depart ment of Geology and Mineral Resources, Chang' an
University , Xi' an 710054 , Shaanxi, China; 2 Chinese Acade my of Geological Sciences, Beijing 100037 , China; 3 Institute of Min-
eral Resources , Chinese Academy of Geological Sciences , Beijing 100037 , China; 4 No.3 Geological Party of Yunnan Province , Dali
671000, Yunnan, China)

Abstract

Located in Lanping County, Yunnan Province , the Jinding Pb-Zn deposit is the largest poly metallic deposit
in China. The orebodies are hosted in Mesozoic- Cenozoic terrestrial clastic rocks. No igneous rocks have ever
been found in the orefield. The deposit has some unique features , which can distinguish it from such sedi menta-
ry rock-hosted deposits as MVT-type and Sedex type Pb-Zn deposits . The tabular orebodies ( with some veins)
are hosted in the Eocene Yunlong Formation and Lower Cretaceous Jingxing Formation, both of which consist
mainly of terrestrial clastic rocks . This leads to the syngenetic model proposed by some authors . The mineraliza-
tion, however, is not lithostratigraphically restricted . Instead, it is controlled by faulting and doming . The ma-
jor feeder fault is F, , a thrust that had been formed at an earlier stage but was modified during the later doming .
The orebodies occur in both hanging wall and foot wall . This, together with the absence of hydrothermal sedi-
ments and the ore textures of replace ment and space-filling , suggests an epigenetic, hydrothermal origin. The
Pb isotope data show that the metal is mainly derived from the mantle , mixed with less amounts of crustal lead.

The S isotope data show a trend of 84S > 634SSphalerite > 634Sgalena , indicating an equilibrium bet ween the min-

pytite
erals , and the sulphur is mainly of crustal source . The study of fluid inclusions in sphalerite and in associated

( FH35 245 By (to be continued on p.245)
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phosed marine facies sodic volcanic rocks in Zhangbaling area . Generally , three stages of quartz veins can be rec-
ognized, i.e ., golddeficient sulfide quartz veins, gold-rich quartz sulfide veins and gold- deficient barite and/ or
carbonate veins . The *” Ar/*’ Ar step-heating plateau ages of the late first-stage and the second-stage quartz ag-
gregates from the Zhuding , Maoshan and Shangcheng gold deposits range between116.1 ~0.6 Maand118 .3 ~
0.5 Ma and are quite close to their least apparent ages and isochronal ages respectively . All plateau, least appar
ent and isochronal ages range from 113 .4 ~0.4 Mato118.3 ~0.5 Ma, considered to be the formation age range
of the quartz. It is reasonable and reliable to take the 0 Ar/ 7 Ar age range of the quartz as the formation age
range of gold bearing quartz veins on the basis of spatial relationship bet ween gold-bearing quartz veins and their
country rocks. The gold deposits in the two areas were formed in Aptian Stage of Cretaceous, when the Ta-Lu
fault zone moved as a normal fault with slightly right-lateral strike-skip , extended and had very strong mag matic
activity . It is shown that the magmatic hydrothermal fluid is a very important component part in the ore-forming
hydrothermal fluid in Fengyang and Zhangbaling areas . The gold ore deposits in Fengyang and Zhangbaling ar-
eas genetically related to the extensional movement of the Ta-Lu fault zone and the magmatic activity were
formed under the extensional dynamic condition in Late Cretaceous . Therefore , the extensional move ment of the
Ta- Lu fault zone provided energy and space for mag matic and gold ore-forming processes .

Key words : formation age , quartz, A/ Ar, gold deposit, Anhui

( #5263 T0) ( Continued from p.263)

and granite (0 .21 and 0 .26 respectively) indicate the efficiency of transfer of thermal energy to mechanical (ex-
plosive) energy from the interaction of hot magma with cold water is higher than 90 % . This serves as geoche mi-
cal evidence for magma-exotic water mixing model of cryptoexplosive breccia. The §*S of ore-stage sulfide and
8 C of ore-stage calcite show that the S and C are derived from the deep source , whereas the post-ore 5*S and
§'C are possessed of mixing source . These Pb isotopes of country rock ( volcanic rock) and basement rock
( granite and metamorphic rock) belong to anomalous Pb enriched in radioactive lead and constitute a linear array
with Pb isotopes of K-feldspar, pyrite and galena. This implies that the ore-forming material (uranium) is char-
acterized by multisource from host rock and base ment rock .

Key words : stable isotope , water/ rock ratio, magma-exotic water mixing explosive model , cryptoexplosive

breccia , uranium deposit

(J:j%% 277 W) ( Continued from p-277)

gangue minerals (quarts , celestine , calcite and gypsum) shows that the homogenization te mperatures range from
52C to 309 C, clustered around 110 ~ 150 C, with salinities of 5.09 % ~19 .63 % wt NaCl equivalent. The
pressure was 32 .5 ~22.6 MPa, corresponding to an ore-forming depth of 0.9 ~1 .5 km.

Key words : stratigraphical and structural control , Pb and S isotope , homogenization te mperature , salinity ,

Jinding Pb-Zn deposit



