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Major mineral deposits in Mongolia are related to Phanerozoic subduction zones. The Proterozoic history of Mongolia between 2500Ma and 1000Ma (Paleoproterozoic and Mesoproterozic) is dominated by BIF mineralization hosted in gneisses, crystalline schists, marbles and amphibolites. Neoproterozoic (1000 to 540Ma) metallogeny is represented by volcanogenic Cu-Zn massive sulfide of Urals type, mafic-ultramafic related Cu-Ni-PGE mineralization, BIF and granitoid-related Au veins, sedimentary phosphates and volcanogenic-sedimentary Mn. 

Cambrian trough Silurian (540 to 410Ma) metallogenic belts in Western Mongolia, interpreted as subduction related belts are predominated by granitoid related Au mineralization and Au in shear zone. Mafic-ultramafic related Ti-Fe (+V), mafic-ultramafic related Cu-Ni-PGE and Fe and Cu ((Fe, Au, Ag, Mo) skarn mineralization is related to gabbroids. Devonian through Early Carboniferous (Mississippian) (410 to 320Ma) metallogenic belts in Western Mongolia contain polymetallic (Pb, Zn±Cu, Ba, Ag, Au) volcanic-hosted metasomatites, sediment-hosted Cu and granitoid related Au veins and peralkaline granitoid-related Nb-Zr-of Middle-Late Cambrian age. REE deposits developed in Andean type continental margin. Late Carboniferous (Pennsylvanian) trough Middle Triassic (320 to 230Ma) metallogenic belts in Central Mongolia contain a number of Fe-Pb-Zn deposits and occurrences. The porphyry Cu-Mo deposit of Erdenet is related to active continental margin and hosting Selenge complex granitoids and porphyry complex are related to I-type oxidized granitoids with elevated Na alkalinity. In South Mongolia, the active continental margin metallogenic belt includes a number of Au-Cu porphyry style mineralization like Shuteen and Harmagtai. Late Triassic trough Early Jurassic (230 to 175 Ma) time was punctuated by the development of different types of resources. Pb-Zn-Sn skarns developed in the contact of highly evolved granites and Vendian-Early Cambrian host formations. Granites are mainly A2 type and developed in the tensional tectonic regime. Granites are characterized by low Fe/Mg ratio, elevated alkalinity and derived from a H2O poor source. W-Sn and Ta-Nb mineralization in Khentey is associated with K-rich highly evolved granites of A2 type, and Au vein deposits with oxidized I type granites of gabbro-granite and diorite-granodiorite series. Sn-W greisen, stockwork, and quartz vein, REE (±Ta, Nb, Fe) carbonatite, peralkaline granitoid-related Nb-Zr-REE, REE-Li pegmatite are associated with peralkaline potassic magmatism in South Mongolia. Middle Jurassic trough Early Cretaceous (175 to 96 Ma) metallogenic belts contain Ag-Au epithermal vein granitoid related Au vein in Western Mongolia associated with intraplate lamprophyres and metabasalts. The large Eastern Mongolian volcanic-plutonic belt contains Pb-Zn-Ag-Au mineralization associated with volcanic-plutonic subalkaline complexes, Cu-porphyry and W-Sn greisens and stockworks associated with highly evolved granites and epithermal Au mineralization associated with silicic volcanics.

Granitoid related Au (Tsagan Tsahir Uul), Pb-Zn-Ag (Tsav), Pb-Zn-Sn (Oortsog), Cu-Mo –porphyry (Erdenet), W-Sn greisen  (Janchivlan, Ongon Khairhan), Ta-Nb (Urt Gozgor, Buural Hangai) and carbonatite related REE deposits (Mushgai Khudag, Luugin Gol) will be described in detail.

