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Abstract. Nevenrekan deposit, located in Magadan region, Russia, is a per-
spective Au-Ag deposit with average silver content 445 ppm and gold 7.4 ppm.
The study of the ores reveals the main Ag-bearing minerals: Au-Ag alloys,
tetrahedrite-tennantite series and new phase – Ag8SnSe2S4. New phase contains
the main part of the silver of the deposit – 97.6%.
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1 Introduction

The Nevenrekan Au-Ag deposit is located in the Severo-Even district of the Magadan
region, Russia. The site is located within the central part of the Okhotsk-Chukotka
volcanogenic belt. The main structural element is cretaceous-paleogenic Nevenrekan
intrusive dome, which is crossed by quartz-adularia and quartz-carbonate veins with
hydrothermal origin. These veins contain ores with Au-Ag mineralization. This work is
motivated by mineralogical criteria for understanding ore-forming processes which are
essential for future efficient exploration.

2 Methods and Approaches

Methods of research include: (1) chemical analyses and its interpretation (include
X-Ray diffraction, atomic absorption analysis, inductively coupled plasma mass-
spectrometry (ICP-MS) analysis for micro components and X-Ray fluorescence anal-
ysis for macrocomponents); (2) optical researches including petrographic research of
thin sections and mineragraphic research of polish sections which are provided by
electron microprobe analyses of chemical composition of ore minerals; (3) technolog-
ical experiments (gravity и floatation methods of ores separation).
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3 Results and Discussion

The main types of rocks at the deposit are clastolaval rhyodacites and ignimbrite rhy-
odacites, which are host rocks, and quartz-adularia veins, which are gangue rocks. Ore
mineralization of Nevenrekan deposit consists of 4 ore associations which are charac-
terized by different temperature of formation: 1. rutile-kassiterite; 2. pyrite-arsenopyrite;
3. sphalerite-chalcopyrite-galena-Au-Ag alloys-stannite series-Ag8SnSe2S4-tennantite-
tetrahedrite series with Ag; 4. hydrohematite. The most important paragenesis is the
third one because it includes the main mineral concentrators of silver and gold. Tech-
nological and following chemical and mineralogical researches of beneficiaries
demonstrate that the main concentrator of silver is sulphosalts, especially new phase
Ag8SnSe2S4, which contains 97.6% of all silver. According to crystallographic
researches, phase Ag8SnSe2S4 is orthorhombic and should belong to argyrodite group
(Zhai et al. 2018). Nevenrekan deposit belongs to low-sulfidation type in classification
of epithermal deposits (White and Hedenquist 1995).

4 Conclusions

The main Ag-bearing minerals at the Nevenrekan deposit are Au-Ag alloys, tennantite-
tetrahedrite series and Ag8SnSe2S4 sulphosalt of argyrodite group, which contain
97.6% of silver. The mineral composition of ores and the mineral balance of silver
determine the prospects of flotation flow sheet for ore beneficiation.
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