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Geological and garnet zoning characteristics of the Zhibula copper polymetallic

deposit in Tibet and their significance
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Chinese Academy of Geological Sciences, Beijing 100037, China; 3. Development and Research Center, China Geological Survey,

Beijing 100037, China)

Abstract: The Zhibula copper polymetallic deposit is a typical skarn type deposit in eastern Gangdise metallo-

genic belt of Tibet, and garnet is the main skarn mineral in the ore district, with most metal minerals occurring

between garnet grains. In this paper, such means as detailed borehole logging, rock-mineral identification under

microscope and electron microprobe analysis were used to divide the zoning into two different types. There obvi-

ously exists vertical garnet zoning as follows: Garnet is mainly andradite in tuff comprising the roof, the garnet

center is dark-colored and the color gradually becomes lighter towards the margin, accompanied by the change of

the chemical composition from pure andradite to grossular. Garnet is mostly grossular near the marble floor, the

color becomes dark from the center to the edge and the main chemical composition changes from andradite to

grossular while other chemical components change quite insignificantly. These characteristics suggest that two
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distinct wall rocks made different contributions to the garnet formation. In the upper part, tuff mainly provided
Fe composition, whereas at the bottom, marble contributed Ca ingredient, and hydrothermal fluids contributed
Si, Al and some Fe. The rim of the garnet zone is different from the core because the environment and material
compositions changed gradually during the whole process. This well explains the vertical garnet skarn zoning
characterized by the change of the grossular in the upper part to andradite in the lower part. At the same time,
the characteristics and zoning of the garnet show that Zhibula is a metasomatic hydrothermal deposit. The re-
sults obtained by the authors not only provide the basic data for the study of deposit genesis but also indicate the
criteria in search for similar deposits in this region.

Key words: skarn; garnet zoning; forming mechanism; zonation
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Fig. 4 Characteristics of garnet from the Zhibula ore district
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ThH; AR TASERA]RE, AT AMERRAT,; e ABTART, BHLFEE), LRERBREAR); AR TFAHE,
BB E(R), UELARAR); G ARTA; THBRKE; WoFKA; B HHY
a—contact zone between massive reddish brown garnet and tuff; b—garnet in tuff distributed along the layer, with some garnet replaced by epidote;
c—light green-yellow green coarse-grained garnet in marble; d—garnet associated with wollastonite, bornite distributed in wollastonite; e—garnet
zonation, reddish brown (dark) at the center, light yellow green (light) at the edge; f—garnet zonation, light green (light) at the center, reddish
brown (dark) at the edge; Grt-garnet; Tf—tuff; Wo—wollastonite; Bn—bornite
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Fig. 5 Microscope photo of garet from the Zhibula ore district
a AMTAER T HESAE, 28 RYE, BERARBX (EXRE); b SHHANRE(ERRL); c ABFAYRE, Bk
HEAARET (LRE); BT RECABTERE (ARL); e ABTHHEH(ERRL); —AHFIHEEN, EETHRAE
PAZR (EFRIE); And—E5MA; Gre—ABTA,; Co—REF; Ca—FER
a—anisotropic and dodecahedral twinned garnet with sector zone at the core (crossed nicols) ; b—isotropic andradite (crossed nicols); ¢ —isotropic

andradite, chalcopyrite existent between garnets (plainlight); d—chalcopyrite existent between garnets (plainlight); e —garnet zonation (crossed
nicols) ; —garnet zonation, with the margin corroded and replaced by calcite {crossed nicols) ; And—andradite; Grt—garnet; Cp—chalcopyrite;
Cal—calcite
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Fig. 6 Composition variation of garnet zoning in the Zhibula ore district (from the core to the edge)
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