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Geochemical Fingerprinting Characteristics of the Typical Giant Deposits in the Central
Asian Metallogenic Domain - Case Studies of Muruntau gold deposit and Almalyk porphyry
copper deposit

Abstract: [Objective] Mineral resources are rich in the Central Asian Metallogenic Domain. In
Uzbekistan the world’s second-largest gold deposit - Muruntau gold deposit and the largest
porphyry copper deposit in the Central Asian Metallogenic Domain-the Almalyk porphyry copper
deposit have been discoveried by geochemical survey. Research on its geochemical characteristics
is of significance for finding similar deposits in China. [Methods] Through investigating the
geochemical characteristics at regional and deposit scales, [Results] this study systematically
reveals the multi-scale structural features of geochemical anomalies for the two types of deposits.
[Conclusion] The main conclusions are as follows: In the Muruntau gold district, soil and rock-
chip surveys in residual-slope areas effectively delineated anomalies. Penetrating geochemical
surveys in peneplained acolian-sand-covered areas also effectively delineated anomalies. At the
regional scale, Au, As, Sb, Hg, Pt, and Pd were highly superimposed. They were supernormally
enriched along the ore-controlling anticline and carbonaceous wall rocks. At the deposit scale,
high-value Au and As anomalies were located above the main orebodies. The Almalyk porphyry
copper deposit shows typical geochemical characteristics. At the regional scale, Cu-Mo-Au-Pb-Zn
multi-element anomalies overlap with each other. At the deposit scale, they show clear zoning.
This is a classic annular zoning pattern. Mo is the inner zone. Cu-Au is the intermediate zone. Pb-
Zn is the outer zone. These two deposit types are typical in the Central Asian Metallogenic
Domain. [Significance] They represent two sets of geochemical characteristics and prospecting
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indicators. They can provide a reference for finding similar deposits in Xinjiang, China, within the
Central Asian Metallogenic Domain. This reference covers the transition from regional selection
to deposit-scale exploration.

Keywords: Central Asian Metallogenic Domain; Geochemical characteristics; Giant deposit;
Muruntau gold deposit; Almalyk porphyry copper deposit
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Fig. 1 Central Asian metallogenic domain with typical large to giant deposits
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Fig. 3 Simplified geological map showing the anticlinal control of the Muruntau gold deposit (Drew et al., 1996)
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Fig. 4 Photographs of the Muruntau gold mining area and ore

(a) Photographs of the Muruntau gold mining area; (b) Photographs of the Muruntau gold ore
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Fig. 5 Location of the Muruntau Gold Deposit and Peripheral Geochemical Composite Anomaly Map (a)
Simplified map of Uzbekistan; (b) Geochemical composite anomaly map of the periphery of the Muruntau gold

deposit.
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Table.1 Geochemical Exploration Indicators for the Muruntau Gold Deposit
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Fig. 8 Location of the Almalyk copper Deposit and Peripheral Geochemical Composite Anomaly Map (a)
Simplified map of Uzbekistan; (b) Geochemical composite anomaly map of the periphery of the Almalyk copper
deposit.
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Fig. 9 Distribution map of deposits and associated elements in the Almalyk copper ore field
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Table.2 Geochemical Exploration Indicators for the Almalyk Porphyry Copper Deposit
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Table.3 Enrichment factors of key metals in the Almalyk Cu—Au deposit (some data are from Singer et al., 2008;

Shen et al., 2015)
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Fig. 10 Metallogenic model of porphyry copper deposits (modified after Hedenquist et al., 1994)
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