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Abstract

Giant porphyry deposits are generally found in magmatic arcs and continent collisional belt. Metallogenic
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theory of the porphyry copper deposit under the magmatic arc condition has been well established, while that in
the continental collision setting has not been formed. A large number of porphyry deposits were formed in Ti-
betan plateau as the result of collision between the India and the Lhasa plates. Three different porphyry deposit
belts have been found in the Lhasa terrene. The Sharang-type porphyry Mo deposit and the Yaguila-type por-
phyry-skarn Pb-Zn-Cu deposit distributed along the north margin of the Gangdese belt (the central Lhasa ter-
rane) were formed in the main-collisional period (65~41 Ma). The Mingze-type porphyry Mo deposit and the
Nuri-type porphyry-skarn Cu-Wu-Mo deposit in the central part of the Gangdese belt (southern Lhasa terrane)
were formed in late-collisional period (40 ~ 26 Ma), whereas the Qulong-type porphyry Cu-Mo deposits
developed in the Zedong arc belt was formed in the post-collisional period (25~13 Ma). The fertile Gangdese
porphyry systems are generally composed of multistage hypergenic intrusive complexes. These complexes are
generally characterized by high-K, and most of them are K calc-alkali and shoshonitic in composition. The Cu-
bearing porphyries are dominated by monzogranite, and generally show geochemical affinity to adakites, while
the Mo-bearing porphyry deposits are mainly associated with granite, which was most likely derived from conti-
nental crust. Whole-rock geochemistry and Sr-Nd-Hf isotopic data indicate that the Cu-bearing magmas were
most probably derived from the thickened juvenile mafic lower-crust beneath south Tibet. The melting of sul-
fide-bearing phases in the juvenile mantle components of the Tibetan lower-crust probably provided parts of Cu,
Au and S for the fertile magmas. However, the Mo-bearing magmas were likely derived from partial melting of
the ancient Tibetan lower crust, while Mo was also mainly derived from the ancient crust. Large amounts of mi-
cro-mafic enclaves (MME) with varied components have been found in the porphyry magmas. These MMEs,
which were derived from the enriched lithosphere mantle, probably represent the addition of the remnants of a
mafic component to the host magma. These Cu and H;D-enriched mantle-derived magmas experienced under-
plating at the base of the Gangdese crust, supplied heat and H,O to inducing partial melting of the thickened
lower-crust, and were partly injected into the lower-crust-derived felsic melts, probably providing heat and some
fluids rich in H,O, metals and S and playing an important role in generating the hydrous, high f(0O,), fertile
porphyry magmas. The Gangdese porphyritic hydrothermal systems were commonly controlled by the settings of
the crust where they intruded. In the granitoid batholiths setting, the impermeable wall rocks would result in
the spreading of the hydrothermal fluid around the porphyry stocks core, which would form the concentric-circle
alteration zones and generate Cu-Mo mineralization in the potassium-silicate alteration zone. In the clastic-lime-
stone setting, carbonate was likely to be altered by skarn and then induced the precipitation of metals, while im-
permeable fine-grained clastic rocks would prohibit the penetration of the hydrothermal fluids, and thus por-
phyry Mo and skarn Pb-Zn-Mo or Mo-W-Cu ore-bodies were commonly developed around the porphyry bodies.
In the bedding volcano-sediment setting, the impermeable overlying strata probably led to lateral migration of
the hydrothermal fluids for a long distance and intense mixing with meteotic water. These processes could devel-
op widespread hydrothermal alteration zones and finally resulted in the development of epithermal Au-Cu and
porphyry Cu-Mo deposits at the shallow and deep level, respectively. Combined with the regional tectonic-mag-
matic evolution, the authors have concluded that the three stages of mantle-derived magamas underplating par-
tial melting of lower-crust hypergenic emplacement of magama porphyritic minerlization system might have
been controlled by various deep processes in the three periods of India-Eurasia continental collision. Various geo-
dynamic models have been established by the authors for the three types of porphyry deposits within the conti-
nental collision setting.

Key words: geology, porphyry deposit, wall-rocks formation, deep lithospheric process, metallogeny,

continental collisional orogeny, Tibetan plateau
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