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The Central Asian Orogenic Belt (CAOB), or Altaides, one of the world’s largest accretionary orogens, formed largely by subduction and the accretion of juvenile material from the Neoproterozoic to the end-Palaeozoic; Mongolia occupies a key central position



The geology of Mongolia is sub-divided into forty four terranes: island arcs, continental margin arcs, ophiolites, accretionary wedges, passive continental margins, microcontinents, and turbidite overlap basins. The seven Precambrian microcontinents mainly consist of Archaean-Proterozoic metamorphic rocks, and Neoproterozoic meta-supracrustal rocks; the oldest is the Baydrag block in central Mongolia that has a zircon age on tonalitic gneiss of 2646 ± 45 Ma. Some ophiolites in Mongolia have similar isotopic ages; Khantayshir (568 ± 4 Ma, U-Pb zircon), Dariv (573 ± 6 Ma, U-Pb zircon), Bayankhongor (569 ± 21 Ma, Sm-Nd whole rock), and Agardagh in Siberia (569 ± 1.1 Ma, U-Pb zircon). Some ophiolites with offshore arcs were thrust northwards over their continental margins, but others southwards, which indicates different senses of subduction polarity. These relations point to a geometrically complex tectonic assembly with variably oriented subduction zones. Island arcs range from Neoproterozoic in the Sayan of Siberia and in northern Mongolia to late Palaeozoic in southern Mongolia and Inner Mongolia. 


In the Chinese Altai a central terrane consists of Neoproterozoic-Silurian, amphibolite facies rocks and abundant Devonian-Carboniferous granites. The presence of Precambrian basement is indicated by Sinian fossils and 700 Ma xenocrysts. A Cambro-Ordovician continental magmatic arc was built upon the southern margin of the terrane by northward subduction. During continent-arc collision gneisses of the central terrane were thrust southwards over a Silurian-Devonian island arc with formation of inverted Barrovian-type metamorphic isograds. These relations demonstrate that the accretion of an old continental block into a low-grade accretionary orogen enables the development of Andean-type arcs, Barrovian type isograds, and crustal-melt granites, normally associated with a collisional orogen. 

The EW-trending Main Mongolian Lineament separates terranes to the north that had amalgamated by mid-Ordovician, from terranes in southern Mongolia which did not amalgamate until the late Palaeozoic; the Lineament in central Mongolia thus defines the boundary of the accreted Siberian craton in the late Ordovician. The Devonian boundary of this craton occurs further south in southern Mongolia. Middle to late Palaeozoic arcs, ophiolites and blueschists continue in Inner Mongolia of China. Accretion of the CAOB was terminated with formation of the Solonker suture in the late Permian. By the early Permian two opposing, Andean-type continental margins had consolidated. They collided in the late Permian giving rise to a hard collision and thrust-nappe tectonics. Thus the accretionary CAOB terminated with a collisional-type suture.

The Adaatsag ophiolite on the Mongol-Okhotsk suture in Mongolia (which contains Permo-Triassic marine fossils) has a zircon age of 325 Ma. The suture is bordered by two Andean-type magmatic arcs formed by two-way subduction of the ocean. The northern arc contains Late Triassic-Early Jurassic important porphyry copper deposits. Ocean closure in the mid-late Jurassic led to collision tectonics, and Cretaceous metamorphic core complexes.

