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Metallogenesis and geodynamics of Tethyan metallogenic domain:
A review
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Abstract

Recent research on the geodynamic and ore genetic processes has aroused much interest among geologists all over the world. It is
a regret that the Tethyan metallogenic domain (TMD), as an ideal case, is less documented and does not have systematical analysis
and summary in comparison with other metallogenic domains such as the Circum-Pacific and the Central-Asia. The Tethys is a global
latitudinal tectonic belt in the southern margin of Eurasia continent, located between Eastern European platform, Kazakhstan block,
Tarim, North China, Yangtze, Indo-China, Arabian craton, Indian plate and African plate and composed of terrains of Anatolides,
Transcaucasia, Alborz, Lut, Central Iran, Afghanistan, Pamirs, Northern Qiangtang, Southern Qiangtang, Lhasa, Baoshan, Sibu-
masu and Western Myanmar as well as the orogenic belts among these blocks. It was formed by two stage subduction and collision be-

tween these blocks which commenced in Late Palacozoic and continued to Cenozoic, called Paleo- and Neo-Tethyan tectonic events.
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The Eurasian active margin and the Arabian passive margin played a major role in the geodynamic process of Tethys formation. The
Tethyan metallogenic domain (TMD) has a very complex tectonic evolution process and wide spatial distribution, implying multiple
types and extraordinary polymetallic concentration. In this metallogenic domain important gold, copper, base metals and tin ore belts
comprising a large number of giant deposits are developed. Some metallogenic belts of TMD are famous in the world, such as the
Sahand-Bazman porphyry copper belt, the Gangdese porphyry copper belt and the Southeast Asian tin belt. The main types of ore
deposits include porphyry Cu-Mo-Au deposits, hydrothermal Sn-W mineralization related to granites, magmatic podiform chromite
deposits formed in the ophiolite zone, VMS-type Cu-Pb-Zn deposits, epithermal Au-Hg-Sb deposits characterized by either low-sulfi-
dation or high-sulfidation, and sediments-hosted Pb-Zn deposits. The distribution of ore deposits reflects the differences in structural
and tectonic setting. Many of the ore deposits are spatially and temporally related to plate motion in the global geodynamic setting.
The abundant mineral deposits in TMD were formed in major pulses, coincident with episodes of Tethys evolution. The Paleo-
Tethyan oceans were closed in Late Triassic. As a branch ocean of Paleo-Tethyan oceans, the Garze-Litang oceanic plate subducted
westwards, forming the Yidun island-arc. The Zhongdian porphyry Cu polymetallic belt which occurs in Zhongdian calc-alkaline vol-
cano-magmatic complexes is located in the southern segment of Yidun island-arc, whereas the Gacun VMS deposit formed in the intra-
arc rifting zone is located in the northern segment. The Neo-Tethyan oceans were rifted and spread in Jurassic, causing the northern
margin of Indian plate to become a passive margin. Cyprus type VMS deposits and chromites occur in the ocean middle ridge, and
Pakistan Lasbela-Khuzdar SEDEX belt occurs in the passive margin. Many magmatic arcs containing porphyry deposits were formed
during the subduction of the Neo-Tethyan ocean in Cretaceous, such as Bangonghu and Pontides. The latter also has epithermal de-
posits in the shallow-level of arc and Kuroko type VMS deposits in the backarc rifting zone. Porphyry and related epithermal deposits
have been formed in the collision belt since Eocene, such as Sanjiang and Gangdese in China and Sahand-Bazman in central Iran. The
Mississippi Valley-type deposits (MVT) were formed in a distal environment by basin-wide fluid flow induced by collision effect. The
collision and collage of the Indo-China terrain with Sibumasu, Western Myanmar and Indian plate along the suture of Inthanon, Shan
Boundary and Woyla that commenced in Triassic and continued to Cretaceous resulted in the formation of southeast Asia mainland.
The magmatic activity caused by prolonged collision led to the formation of the Southeast Asian tin belt. Orogenic gold deposits are ob-
viously less related to Cordilleran-type metallogenic domain, such as the Circum-Pacific and the Central-Asia. Lots of ore deposits
were formed during the collision process in TMD, which is noticeably different from things in Cordilleran-type metallogenic domain.
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