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Fig. 1. Three sets of ore-forming fluid systems in the Xiaoxinancha gold-copper deposit.
(Critical temperature boundary of ore fluids designed according to the condition of 20~ 30 MPa
under which most fluid inclusions lie. )
A—Heated meteoric water system; B— Discharge fluid system; C—Steam plume reaction system; 1-Multiphase

fluid inlusion; 2 —Gas-liquid inclusion.
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Fig. 2. Three sets of ore-forming fluid systems in the Naozhi gold (copper) deposit.
(Critical temperature boundary of ore fluids designed according to the condition of 20 MPa under which most fluid

inclusions lie. ) Symbols as for Fig. 1.
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Fig. 3. Ore-forming fluid system of the Wufeng gold deposit
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Fig. 4. Ore-forming fluid system of the Ciweigou gold deposit.
(Critical temperature boundary of ore fluids designed according to the condition of 20MPa under which most ore

inclusions lie). Symbols as for Fig. 1.
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Table 1. Hydrogen and oxygen isotope compesition of fluid inclusions in

the Xiaoxinancha, Naozhi, Wufeng and Ciweigou deposits
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Fig. 5. 8D versus 8®0 diagram of fluid inclusions in minerals of the Xiaoxinancha,
Naozhi, Wufeng and Ciweigou deposits.
1—Xiaoxinancha gold-copper deposit ( 1 ); 2— Naozhi gold (copper) deposit ( I ); 3—Wufeng gold deposit (I );

4—Ciweigou gold deposit (IV); 5—Meteoric water; 6 —Geothermal water; 7— Steam.
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deposits in comparison with that of related rocks.
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Table 2.  Carbon and oxygen isotope composition of calcite and CO, in fluid inclusions of
quartz from the Xiaoxinancha, Wufeng and Ciweigou deposits.
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Fig. 7. 8UC versus 680 diagram for carbon and oxygen isotope composition of CO, in fluid inclusions
of calcite and quartz from the Giweigou, Wufeng and Xiaoxinancha deposits in comparison with that

of related deposits.

1 — Calcite from the Ciweigou gold deposits; 2 — Calcite from the Wufeng gold deposit; 3 — Calcite
from the Xiaoxinancha gold-copper deposit (Region 1) and CO;in fluid inclusions of quartz (Region K) ;
4 — Calcite from the carbonate dike U-Nb-Pb-REE and Mo deposits of Huayangchuan-Yuantoulongpu-
Taoyuan area; 5—Calcite from the Dachang tin-polymetallic deposit; 6—Dolomite from the Dachang tin-
polymetallic deposit; 7 — Dolomite of the Guanmenshan lead-zinc deposit and surrounding dolomite; I —
Volcanic carbon area of meteoric cycle; I —Deep carbon area; ¥ —Hydrothermal mixed

carbon area; N —carbon area of marine carbonate rock.
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Table 3. Geological characteristics of porphyry, transitional and epithermal deposits
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Fig. 9. The multiple metallogenic model of porphyry-epithermal deposits.

1—Basement rock (including I.ower and Upper Paleozoic basement) ; 2— Variscan granitic rock; 3— Variscan diorite;
4 — Yanshanian granitic rock; 5—Dike; 6 —Mesozoic volcanic rocks (mainly Middle Jurassic and Early Cretaceous volcanic
rocks) ; 7— Weak aquifer in Mesozoic volcanic rocks; 8 —Ore vein group and dissemnated mineralized body; 9—Large vein
type mineralized body; 10— Chalcedonic silica cap, moderately acid argillized-quartzitized and laumonititized rocks ; 11—
Phyllic and carbonatized-adularized altered rocks; 12— K-silicatized and phyllic altered rocks; 13-—Migration direction

of meteoric water; 14— Migration direction of magmatic water.
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THE MULTIPLE METALLOGENIC MODEL
OF THE PORPHYRY-EPITHERMAL COPPER-GOLD
DEPOSITS IN EASTERN JILIN AND HEILONGJIANG

Rui Zongyao, Zhang Hongtao, Wang Longsheng and Chen Renyi
(Institute of Meral Deposits, Chinese Academy of Geological Sciences, Beiing 100037)

Key words: multiple metallogenic model, heated meteoric water system (A), discharge

fluid system (B), steam plume reaction system (C)
Abstract

Based on comparative study of four typical deposits, i. e. Xiaoxinancha, Naozhi, Wufeng
and Ciweigou, it is found that they are both related to and distinguished from each other in
time, space and genesis. The Xiaoxinancha and the Naozhi deposit have three ore fluid sys-
tems, namely heated meteoric water system (A), discharge fluid system (B) and steam plume
reaction system (C), whereas the Wufeng and the Ciweigou deposit have merely one ore fluid
system, i. e. discharge fluid system(B). Ore fluids in the former deposits are provided by shal-
low-seated magma chamber, whereas ore fluids in the latter deposits are mainly circulating wa-
ter, with no distinct supply from the magma chamber. The Xiaoxinancha copper-gold deposit
occurs in the upwarped zone rimming the Mesozoic volcanic basin, being of porphyry type; the
Naozhi gold (copper) deposit occurs in the lifted block within the Mesozoic volcanic basin, be-
longing to porphyry epithermal transitional type; the Wufeng and the Ciweigou gold (silver)
deposit, which are two epithermal deposits, exist in the fault zone within the Mesozoic volcanic
basin. From the surface to the depth in regional ore-forming activities, the epithermal type,
porphyry-epithermal transitional type and porphyry type constitute a multiple metallogenic
model.



