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Figuie 1 Schematic map showing distribution of sulfur, carbon and oxygen isotopic samples from
the Huanglongpu carbonatite vein-type molybdenum

(lead) deposit
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Figure 2 Schematic map showing distribution of sulfur isotopic samples from quarry of

the Jinduicheng porphyry type ‘molybdenum deposit
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Figure 3 Variation of &58%* wvalues of sulfide and sulflate minerals from the Huanglongpu
molybdenum (lead) deposit(I) and the Jinduicheng molybdenum deposit(Il)
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Figure 4 Plot of §C" versus 80" for calcites from the Huanglongpu deposit and

related occurrences:
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Table 3 Isotopic enrichment factors and equilibrium temperatures of barytocelestine
and galena mineral pairs from the Huanglongpua deposit
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Figure 5 Relationship between the §S* values of barytocelestine and galena for the Hua-
nglongpu deposit, by which the total sulfur value (8S¥s) is determined
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ISOTOPIC COMPOSITION OF SULFUR, CARBON AND OXYGEN
AND SOURCE MATERIAL OF THE HUANGLONGPU
CARBONATITE VEIN-TYPE OF MOLYBDENUM
(LEAD) DEPOSITS

Huang Dianhao* Wang Yichang®* Nie Fengjun* and Jiang Xiujie**
Abhstract '

The molybdenum (lead) deposits of carbonatite vein-type of Huanglongpu oceur
in the Yushan fault-upwarping area bordering the Sino-Korean Paraplatform. The ore-
controlling structure is a NW-trending deep fracture zone, Whereas the ore bodies are
distributed chiefly along the intersection of the NE-NNE and NW-trending faults.
The ore bodies are composed mainly of large vein-groups occurring in metaspilite of the
Proterozoic Xionger Group. The mineralogical composition of the ore bodies is rather
complex. Ore minerals are chiefly pyrite, molybdenite and galena, with a small amount
of magnetite, hematite, sphalerite, chalecopyrite, plumbodavidite, betafite, yttroeschynite,
bastnasite, orthite, wulfenite, monazite and leucoxene. Gangue minerals are essentially
calcite, quartz and barytocelestine. Following the formation of calcite, there occur
mineralization and enrichment of molybdenum and lead. The mineralization age of the
deposits is 206 m.y., earlier than that of granite (128 m.y.) and granoporphyry (124
m.y.) found in this district.

The sulfur isotope composition of 25 sulfide and 8 sulfate minerals, as well as the
carbon and oxygen isotope composition of 8 calcites have been studied. The data obtain-
ed show that the 8S* values of sulfide and sulfate minerals from the deposits range:
from —14.7 to +7.9 per mil. All the sulfide minerals have negative 6S* values (rang-
ing from —4 to —14.70),) and are characterized by light sulfur isotopes. However,
sulfate minerals have positive 8S* values (ranging from +4.7 to +7.9%,), and are cha-
racterized by being richer in heavy sulfur isotopes. It indicates the allocation of sulfur
isotopes in different minerals and variation in the redox conditions during the forma-
tion of ores. And carbon and oxygen iSotopes in caleites are uniform and stable, with
their 8C® values ranging from —6.6 to —7.0 per mil, and the 60" values, from +8.5 to
+9.5 per mil. At the same time, pyrrhotite and graphite are absent in the ores, refle-
cting a higher oxygen fugacity of the ore-forming environment.

By means of detailed study, total sulfur and carbon values of the ore fluid of the
deposits have been obtained. The §S¥ is +1.0 per mil, and the §Cx is —5.0 per mil,
respectively, and the initial Sr*/Sr* ratio of caleite is 0.706. On the basis of these data,
the authors have come to the conclusion that sulfur and carbon of the deposits were
derived from the upper mantle source. The calculated §O , values of ore-forming fluid
at 280—290°C in equilibrium with calcites are +2.8 to +4.12 per mil, which is lower

* TInstitute of Mineral Deposits, Chinese Academy of Geological Sciences.
*%* No. 13 Geological Party, Shaanxi.
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than 80, values of primary magmatic water. This may be due to the mixture of deep-
seated fluid with underground water. Therefore, one may suppose that ore-forming
metals, such as Mo and Pb, except for part of them, have the same source as sulfur
and carbon do, but the possibility of some Mo and Pb being derived from country rocks
be ruled out. The variation of f0, and pH during the ore-formation may be a main
factor in the precipitation of ores.
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