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FLUID INCLUSION STUDIES OF THE XITIESHAN LEAD-
ZINC DEPOSIT WITH A SPECIAL DISCUSSION ON
PHYSICOCHEMICAL CONDITIONS FOR ORE DEPOSITION

Liu Bin
(Xian Institure of Geology and Mineral Resources, Chinese Academy of

Geological Sciences)

Abstract

Ore bodies of the deposit in question occur in Upper Ordovician metamor-
phosed volcanic-sedimentary rocks. According to the geologic characteristics
of these ore bodies, two different mineralization stages could be distinguished,
i. e., initial volcanie-sedimentary stage and late superimposed mineralization
stage: Quartz and calcite of these two stages contain four types of fluid inclu-
sioms: types A, B, C and D; inclusions of different stages are quite different
in nature.

In rocks of initial volcanic-sedimentary stage, no inclusions of type A and
B have ever been found and those of type C and D are irregular in shape,
minor in quantity and relatively low in homogenization temperature and
salinity. In rocks of late superimposed mineralization stage, inclusions are
somewhat abundant and are regular in shape, comparatively coarse in granu-
larity and relatively high in homogenization temperature and salinity. Signi-
ficant variations could be observed in granularity, homogenization temperature,
salinity, density and quantities of fluids from the first ore-bearing zone to
the third ore-bearing zone or from the rich ore zone to the poor ore zome.

Hydrothermal activities were not obvious during the initial volcanic-sedi-
mentary stage but became intense in the late superimposed mineralization
stage. Mineralization got increasingly strong with the intensification of hydro-
thermal activities.

Physicochemical conditions responsible for ore deposition seem to have:
been, (1) ore-forming temperature; 110—1409C for the initial volcanic-sedi-
mentary stage and 180—360C for the late superimposed mineralization stage;
(2) ore-forming pressure; 320—360 bar for the late superimposed mineraliza—
tion stage; (3) weak acid ore-forming environment; pH=5.83 for the late

superimposed mineralization stage; (4) salinity of ore-bearing fluids; fluids.



30 oK R 19854¢

of the initial volcanic-sedimentary stage were of low salinity (3.2—5.1 wt%
NaCl) whereas those of the late superimposed mineralization stage were of
high salinity (32—34.7 wt% NaCl) or moderately high salinity (7.5—11.0
wty% NaCl).

Volcanic activities furnished abundant materials for mineralization; sedi-
mentation led to a preliminary concentration of metallic elements;high salinity
and high density underground hot brine of late stage also piayed an important

role in ore deposition.

(continued from p. 89)

mined for the Zhangjiakou gold deposits. §'®0 values of quartz are 6.43—
9.78%, 9.24—12.44%,, and 11.39—13.71%, for the metamorphic rocks, pegma-
tites, and gold-bearing quartz veins, respectively. 6Du,0 values of fluid inclusions
in quartz are —111.3——104.6%, for the metamorphic rocks, —116.9—110.4%,
for the pegmadtites, and —115.0——50.5%, for the quartz veins, respectively.
Calculated oxygen isotope compositions of water in equilibrium with quartz
are 5.30—9.13%, 6.23—9.43%;, and 5.86—7.57%,, respectively. Five samples of
ground water and mine water are analyzed for hydrogen oxygen compositions
with the 6D values being —54.6(%) +3.7. The calculated wvalues of §'%0 are
—8.07 (%) +0.42.

A comparison in oxygen and hydrogen isotope compositions between the
ore-bearing fluids and other natural water suggests that the ore—bearing
fluids were mainly derived from metamorphic waters rather than magmatic
waters. It is most likely that these gold deposits were gemerated as a result of

metamorphism.



