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Figs1, Sketch geological-structural map of

the Haigou gold deposit.
Q—Quaternary; Pt®-%, Ptz '—Upper and lower
parts of Upper Member of Middle Proterozoic
Seluohe Geoups Pt'"2, Pry!"!—Lower and upper

parts of Lower Member of Middle Proterozo.c
Seluoche Geoup; Ptij3—Upper Member of Lower
Proterozoic Jian Group; V:*¥—Miginatitic granite;
752 —Monzonitic granite; Jos*V—Quartz diorite,
diorite; 72 —Biotite granites 1—Tectonic breccia

zones 2—Mylonitization zone; 3—Marbles 4—Syn-

cline; 5—Gold vein and its serial numbers

6—Exploratory line; 7—Diorite porphyrite.
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Table 1. Sulfur isotope composition of the Haigou gold deposit
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Fig.2. Frequency distribution of sulfur isotope composition (§%*S) of Haigou and some other
gold deposits (left).
1—Sulfides in ore veinss 2—Sulfides in monzonitic granite; 3—Sulfides in diorite porphyrite; 4—Sulfate
minerals.
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Fig.3. pH-log fo, plot showing evolution of §**S values (¢=250°C)(right).
1—33%4S comptour line of pyrite when 33¢Sys= ~8.8%s 2—Fe—S—O mineral boundary when 3S=0,1 mol/kg
waters 3—Fe—S—O mineral boundary when XS=0.01 mol/kg water; ‘4—Boundary of soluble/insoluble
baritey 5—variation limits and environment of 334S values of pyrite in the Haigou gold deposit.
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Table 2, Hydrogen, oxygen and carbon isotope composition of the Haigou gold deposit
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Fig.4. Hydrogen—oxygen isotopic composition of ore fluids and its evolutjon in the Haigou
gold deposit.

1—Modern meteoric water of the area; 2—Quartz; 3—Calcites 4—Pyrite; 5—Galenas 6—Feldspar; 7—

Gold-barren quartz veins 8—Evolutiopary trend of 3D and 3%0 values of ore fluids after the establish-

ment of isotopic equilibrium Letwern ineteoric water and inonzonitic granite under the condition of 350°C

and different water/rock ratios (weight unit) (3D = —149%, and 8130 = ~20% for Mesozoic meteoric

water of the area; §%¥0=8.3%; and given dD= —100%, for monzonitic granite).
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mineral inclusions. mineral inclusions.
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Fig.7. Lead isotope two—stage evolutionary pattern of the Hiigou gold depo sit.
1—Galenas 2—Plagioclase; 3—K-feldspar; 4—Diorite porphyrite; 5—Marble xenslith; 6—~Marble stra-
ta; 7—Plagioclase in plagioclase hornblende gneiss; 8—Sericite schist along walls of quartz vein.
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Fig.8, Geological history and metallogenic

model of the Haigou gold deposit.
A—Evolutionary system in which ore-forming
substances entered the crustal bed (at the
terminal stage of Archean); B—PFormation of
Haigou gold source bed in Proterozoic and
Phagerozoic eon;C—Formation of gold deposits
by inagmatic source from remelted source bed

and hot meteoric water in Yanshanian period.
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ISOTOPE GEOCHEMISTRY AND METALLOGENIC
REGULARITY OF THE HAIGOU GOLD DEPOSIT
IN JILIN PROVINCE

Liu Yuqing

(Insiftute of Minzral Deposits, Chinese Academy of Geological Sciences, Beijing)

Abstract

The Haigou gold deposit is located at the eastérn  terminal of the Hua-
dian gold ore zome in Tilin province, lying along the suture belt bztween the
Old Mongolian oceanic plate and the North China paleoplate.

The gold deposit consists of over forty gold-bearing sulfide quartz veins
which are distributed northeastward, 1600m in total length, 250m in width
and more than 400m in dowaward extension.

Wall rocks includé monzonitic graunite, diorite porphyrite and metamor-
phic rocks of / middle proterozoic Seluohe Group, whose gold abundance varies
in the range of 2. 42—30 ppb. Wall rocks on both sides of the gold-bearing
quartz vein have suffsred such alterations as silicification, sericitization and
carbonatization.

The following are isotops g:ochemical characteristics of the gold deposit.

1, Sulfur in both ore veins and wall rocks is rich in *S, and average
$%S values of sulfide are —7.9% and —4.1%, respectively, exhibiting no ob-
vious temporal-spatial variation. §*'Sss of ore fluids is —8.8Y%,. It is considered

that sulfur might have been derived from volcano-sedimentary-metamorphic
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rocks.

2. 0D and §'*0 values of Mesozoic meteoric water in this area are —149Y%,
and —20%, respectively. During the ore—forming process, oxygen isotope com-
position of water and rocks varied considerably, and §'*0 value of the fluids
tended to increase and drift. At the principal ore-forming stage, 6D values of
the fluids were —126——100%,, ¢'°0 values 2—6%,, and ¢'°Cco, values —7.8—
—13.2%,. Ore fluids were mainly derived from magmatic source—hot meteoric
water, Carbon came from deep carbon and organic carbon of strata.

3, Lead in ores and wall rocks is old lead from two-stage evolution, with
£, being 2398Ma. Model ages of lead in single samples are 1000—1200Ma, with
# values nearly 9.73. K/Ar closed age of ores is 143Ma, whereas Rb/Sr isochron
age of rock body (wall rock) is 181 ‘Ma.

Isotope geochemical studies show that greenschist facies metamorphic rock
of Middle Proterozoic Seluohe Group served as the source bed of gold, monzo-
nitic granite was formed by remelting of the source bed, and meteoric water
was the initial source of ore fluids. It is thus inferred that during the early
stage of Yanshanian orogeny, due to the continuous expansion of Mongolian
oceanic plate and its subduction towards the bottom of North China plate,
strata in this area were intensely folded in company with deep faulting and
magmatic-hydrothermal activity, and this led to the formation of the remeltihg
magmatic source—hot meteoric water type gold deposit. The rock~forming and
are—forming process might be divided into three epochs consisting of six sta-
ges, and the native gold-sulfides—quartz assemblage’ marks the principal ore-
forming stage of gold during which the temperature was in the range of 250—
3507, ore fluids varied from acid to weakly acid, and metallogenic environment

was of reduction type.



