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Northern Eurasia: a metallogenic review

Alexander Yakubchuk & CERCAMS team
Two Archaean-Proterozoic cratonic blocks of Eastern Europe and Siberia and adjacent Neoproterozoic to Caenozoic orogenic collages of the Baikalides, Altaids, Transbaikalia-Mongolia, Tethysides and Circum Pacific govern the metallogeny of the vast territory of northern Eurasia. It is this variety of geological settings and their long evolution that contributed to the generation of the virtually all types of mineral deposits, many of world class. These include BIF and Ni-Cu-PGE deposits in the cratons, VMS deposits in the Urals and Altay, porphyry and base metal belts of the Stans, Siberia and Mongolia, vast gold resources of Central Asia, Siberia and Russian Far East, rare metal deposits in Kola, Transbaikalia and Far East, diamonds of Siberia and northwestern Russia. Geologically, northern Eurasia has a potential for discovery and recognition of new deposit types such as Olympic Dam, Broken Hill as well as a chance for new discoveries of “traditional” styles of mineralization. 

Mineral potential of Central Asia

Reimar Seltmann, Alexander Yakubchuk, Andy Cole and Vitaly Shatov

Ore deposits in the terranes of Central Asia (the Stans s.s.) from the Southern Urals (Kazakhstan) to the Altaids constitute some of the major ore provinces and metal sources in the world. Despite their importance, the geodynamic position and genesis of these deposits remains a subject of intense debate, particularly the origin of fluids and metals, the timing of mineralization, and mechanisms of ore deposition. 

Most ore deposits are confined to the Altaid orogenic collage, located between the East European and Siberian cratons and smaller Precambrian slivers. Several generations of arc magmatism contributed primarily to the ore potential: Vendian to Early Paleozoic, Middle Paleozoic to Early Carboniferous, Early Carboniferous to Permo-Triassic. In the Mesozoic, there were several post-collisional magmatic events. The resulting tectonic-metallogenic belts are confined to the Kipchak arc, Kazakh-Mongol arc and its back-arc rifts, Valerianov-Beltau-Kurama arc, South Tien Shan – East Urals – Irtysh-Zaissan suture, Mugodzhar-Rudny Altai arc, and Sakmara suture. More careful consideration of detailed geological mapping data, reconstruction of the crustal evolution bearing information on pre-Variscan pre-enrichment and crustal recycling, and post-Variscan overprint processes seem to be crucial for the understanding of driving mechanisms responsible for crust-scale hydrothermal systems in the metallogenic provinces of this belt under review.

Kola and carbonatites: rare metal mineralization, phosphates and the promise of diamonds

Frances Wall, Terry Williams and Alan Woolley

The Kola Peninsula, Russia is famous for its carbonatites, alkaline, and ultrabasic rocks. Among the numerous intrusions, are World class deposits of rare metals and phosphate. Pure and applied research at the NHM has concentrated on the mineralogy and petrogenesis of Nb, Zr and REE-rich rocks. Our interests are now moving east to Transbaikalia and south to Uzbekistan where lamproites and carbonatites contain diamonds. We specialise in the volcanic and diatreme carbonatites that are the most likely to contain deep mantle material.

Key mineral deposits of the South Urals and their geodynamic context

Richard Herrington & MinUrals team

This presentation aims to relate the major metallogenic episodes of the southern Urals to the fundamental geodynamic framework of the region. 

Mineralisation in the south Urals is dominated by deposits related to development of the Uralide orogen.  Late Proterozoic to early Palaeozoic rifting led to development of the extensive Uralian palaeocean by Ordovician times.  Arc systems starting in the Silurian are testament to the onset of ocean closure which culminated with arc-continent collision in the Magnitogorsk arc system in Late Devonian times. The world-class Kempirsai chromitite deposits relate to the Silurian ophiolites of the palaeocean and giant VMS deposits developed in the Silurian to Devonian arc systems. Orogenic gold deposits relate to the arc-continent collision events. During the Carboniferous, late back-arc or post collision extension saw development of giant magnetite replacement deposits in Russia and Kazakstan. Rare metal deposits are developed in association with Late Devonian to Permian granitoids.

The PGM giant

Alexander Yakubchuk
In the 19th-early 20th century Russia contributed 90% of world’s platinum production derived from the Urals placer and related Alaska-type mafic-ultramafic intrusions. Currently she controls about 60% of the world’s palladium production and is the world’s second largest producer of platinum (24% of production) and rhodium, principally coming from the giant Norilsk-Talnakh Ni-Cu sulfide deposits. Placers located in Siberia and Russian Far East still contribute to 20% of Russia's total platinum output. In the 1990s, Russia identified PGM in a range of unconventional rock types and environments not previously considered prospective such as nepheline syenites, lateritic nickel, sedimentary-hosted Cu and volcanic massive sulfide deposits. More importantly, potentially economic grades of PGM have been reported in a number of giant black shale-hosted gold deposits in Siberia and Russian Far East, such as Sukhoi Log, Natalka, Nezhdaninskoye, Olimpiada and Zun Kholba. 
Hydrothermal Fe-oxide type deposits in the central Eurasian region.

M.P. Smith and R.M. Herrington.

Hydrothermal iron oxide type deposits, which include major sites such as Olympic Dam, Ernest Henry and Candelaria, have only relatively recently been recognised as a distinct class. This comparative youthfulness in terms of exploration and research interest means that the class is still poorly defined in terms of geological characteristics and genetic mechanisms. Alongside deposits formed by the action of highly saline igneous, evaporitic or basinal fluids, deposits previously classified as Fe skarns, carbonatites, porphyry coppers and sedimentary copper deposits have been either included in the class, or inferred to be related. 

This talk will review the characteristics and tectonic setting of the class in general, and consider its relevance to exploration and ore deposit genesis in the Central Asian region. Particular attention will be paid to the magnetite deposits of the Urals, and the worlds largest REE deposit at Bayan Obo, Inner Mongolia, China. The magnetite deposits of the Urals range from classic contact skarn-magnetite bodies such as Magnitogorsk and Kuibas, to more distal magnetite bodies, such as Sarbai and Kachar, which share many features in common with other Fe-oxide type deposits. These deposits may be associated with significant base metal mineralisation, and indicate high exploration potential for this deposit type in the region.
