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I'ig. 1. Schematic regional geologic map of the

Duobaoshan copper ore field,

1—Quaternary sediments; 2—Middle Ordovician—lower
Devonian stratay 3—Middle Silurian Bashilixiaohe
zu; 4—lower Silurian Tluanghuagou zus; 5—Upper
Qrdovician Aihui zu;6—Upper Ordovician Luohe zus
7—Middle Ordovician Duovaoshan zu; 8—Middle Ordo-
vician ‘Tongshan zuy 9—plagiocluse granitey 10—

granodiorite; 11—granodiorite purphyry;12—ore bo~

dies; 13—compression and shear fractures; 14—tension
fracturess 15—compression and shear curved fractures.
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Fig. 2. Schematic geological map of the Duobao-

shan copper deposit.

1—andesitey 2—granodioritey 8—granodiorite~porphyry;
4—oligoclase granite; 5—alteration boundary; 6—geo-
logical boundaryy 7—copper ore bodies; 8—quartz cores
9—potassiim alteration zoney 10—sericitization zonej

11—propylitization zone.
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ISOTOPE GEOLOGY OF THE DUOBAOSHAN
COPPER ORE FIELD

Ma Deyou

(Geological Burecau of Heilongjiang Province)

Abstract

The Duobaoshan copper ore field thows a regular time and spatial distribution in sulfur
isotope compositions of sulfides, related especially intimately to mineralization ard alceration.

The §S* values are 0,07 in the hanging wall, —1.10 in the ore body and 0.55 in the foot
wall. Vertically the §S% values vary from high to low and then to high again with the depth,
havirg the lowest value at the depth of 300m. Laterally the §S°¢ values of sulfides are lower
than —1.0 in the ore body and higher than —1.0 on both sides of the ore body. Surrounding a
center where the ore body has largest thickness, the §S* contours shcw a variation halo which
models the high grade copper cre body in shape and attitude.

The spatial distribution pattern of sulfur isotope composition suggests that the center of
0S¢ halo, which is bounded by exploration lines 66 and 74 or located from 100 io 450m in dep-
th, seems likely to have been the center of mineralization activity. From the gradieris of sulfur
isotope variation, the ore—-forming fluids are supposed to have come from the granodiorite por-
phyry and migrated toward exploration line 90.

Spatially, in the direction of quartz core—>potassium alteration zone—>sericitization zone—
propylitization zcne, the §S°¢ values of sulfides also vary frcm high tc low, and then to high again;
in time, from the early stage to the late stage of mineralization, the §S* values cf fluids in-
creased gradually. The precipitation temperatures calculated from sulfur isotope fractionation are
in the range of 220—370°C, quite in agreement with those frcm the fluid inclusicn determina-
tion. The sulfur isotope distribution and the estimated sulfur isotope compositicn of the ore-form~
ing fluids lead to the presumption that sulfur in the cre field was probably derived from the
deep portion of the crust.

The §C** values of the carbonatizaticn stage calcite frem the Duobaoshan copper ore deposit
are quife consjstent with ‘those of marble from the Duobaoshan formatjon, denoting that the
carbon material of the carbonatization stage might have come from the adjacent carbonate rocks.
The JO¥ values of hydrothermal solution in carbonatization stage are much lower than those of
magmatic water, indicating the probable dilution of the hydrothermal sclutions by underground
water.

The present Sr*’/Sr®¢ ratios of granodiorite, granodiorite porphyry, plagioclase granite, ande-
site and andesite porphyry range from 0.6994 to 0.7096 whereas the initial Sr%/Sr®® values of
granodiorite porphyry and plagioclase granite are 0.7054 and 0.7037 respectively, implying that
all these intrusives possess identical initial Sr%”/Sr?® ratio and are hence the products of the

game gources formed during different stages of tectonmic and magmatic activities.





