Mineralization related to Mesozoic granitoids in the Mongol-Okhotsk zone, Mongolia
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The Mongol-Okhotsk zone (MOZ) forms a huge belt up to 1000 km wide stretching over 3000 km eastwards from Central Mongolia to the Sea of Okhotsk. More than 900 granitoid massifs of Early and Late MZ age covering an area over 150 000 sq. km are identified here. Many well known economic deposits, among which are Erdenet and Wushan (Cu-Mo), Ermakovka (Be-F), Darasun and Baley (Au), Orlovka and Etyka (Sn, W, Ta) etc., relate to these granitoids.

Particular geochemical features and a suitable geological setting can be used as a practical empirical tool in regional mineral prognosis and exploration. For this purpose, Mesozoic massifs were classified into 13 geochemical types related to the granitoid series proper (over 90% of granitoid bulk) and basic-granitoid series of normal, subalkaline and alkaline ranks. Specific metallogenic exploration criteria (ore potential) were defined for all types and main geochemical facies. 

The major deposits of Sn, W, Ta and Li  are associated with the geochemical types of normal alkalinity granitoids, mainly with the rare metal plumasitic type (Chulun-Khuriete, Shumilovskoye, Zavitya, Etyka, Orlovka, Buren-Tzogto, Sherlova Gora et al.). Palingenetic granitoids of different alkalinity as a rule have limited ore-bearing capability.  Their leucogranite facies is typically rare-metal (Sn, W, Mo, Be) enriched.  Small mainly non-commercial occurrences providing material for relatively small placers are predominant. In the case of weakly eroded plutons, occurrences of commercial vein and stockwork ores of Mo, Sn, W, and Au, are possible (Amudzhikan). Mineralization in the massifs of the alkaline granitoid series proper is relatively minor and is limited to occurrences of Be (syenite-alaskite type) and accessory mineralization of Zr, Nb, REE (Narinbulak, rare-metal agpaitic type).

The most promising granitoids of elevated alkalinity include, first of all the types of the subalkaline series. These host Mo-W deposits (tungsten-quartz formation) and Be (Ermakovka, syenite-alaskite type); porphyry Mo-Cu, Au, gold-base metal, silver-base metal and base metal deposits associated with granitoids of trachyandesite (Erdenet, Bayan-Ula et al.) and latite (Ulan, Wushan, Tsav) types.  Potassium (latite) systems are to a large extent rich in base metals and Ag. Significant reserves of rare-metal-polymetallic ores associated with subalkaline syenite-alaskite intrusions of the Northern Gobi (Bajanzhargalan ore region) have also been discovered.

Massifs of different geochemical types were grouped in regional magmatic associations (30 of MZ1and 24 of MZ2) according to their geological characteristics and tectonic setting. Such spatial and temporal distribution of granitoid types (zonation) gives an empirical basement for endogenic metallogeny related to Mesozoic magmatic events. The analysis of ore-potential geochemical types distribution indicates the primary importance of exploring Mesozoic and Late Palaeozoic volcano-plutonic associations of trachyandesite, latite and rare-metal types. Much attention needs to be given to great ring structures from 25 to 100 km across, hosting volcano-plutonic ore-potential associations. The latter are often located in the junctions of the network of the main lineaments and transverse faults. 

Compiling a map of geochemical magmatic rock types can be very helpful in the regional metallogenic assessment of Mongolia. 

This presentation is based mainly on the results obtained under support of the Joint Soviet-Mongolian Expedition of Academies of the former USSR and MPR. 

