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Geology, mineralogy and genesis of the Eikyu and Fukuishi deposits
in the Iwami-ginzan silver mine

Masahide Akasaka®, Takahiro Maki** and Toshiyuki Torigoe™**

Abstract

The Iwami-ginzan mine produced an enormous amount of silver following its discovery in 1309, and thus played a very
important role as a major silver producing field, not only in Japan, but also at a global scale. The Iwami-ginzan silver
deposit contains two geologically contrasting ore bodies named the Fukuishi and Eikyu deposits. The disseminated
Fukuishi deposit occurs at Mt. Sen-no-yama, which is composed of volcanic breccia and pyroclastic rocks produced from
dacite magma. The Eikyu deposit consists of vein-type mineralization, and is genetically related to the dacite intrusion.
Chronological studies dated the host Oe-Takeyama Volcanic Group volcanic breccias and pyroclastic rocks at Mt. Sen-no-
yama and the dacite intrusion containing the Eikyu mineralization at only 1.0 to 1.5 Ma. Both deposits were thus
generated during the Pleistocene epoch of the Quaternary. The pyroclastic rocks of Mt. Sen-no-yama overlie the Tsunozu
Formation which consists of marine and non-marine sediments including conglomerate, sandstone and mudstone, and is of
Pliocene to Pleistocene age. This is in turn underlain by the Kuri Formation of Miocene age (~15 Ma).

The Fukuishi deposit consists of disseminated mineralization in which metallic minerals were deposited in cavities
within porous pyroclastic rocks, following penetration and cooling of metal-rich hydrothermal solutions. The Eikyu ore
veins ranged from a few mm to a few cm in width, and were over 60 m in length. The veins were developed along east-
west trending faults, and formed an anastomosing complex. Abundant dark green Fe-rich chlorite was generated in the
wall rocks by hydrothermal alteration, lending the rock around the ore veins their characteristic dark green coloration.

Veinlets consisting mainly of siderite and of quartz were well developed in the ores from the Eikyu deposit, along with
hematite veinlets formed after the siderite- and quartz-veinlets. A variety of ore minerals occurred within the siderite-
veinlets, including native silver, argentite, electrum, matildite, polybasite, stromeyerite, silver-bearing tetrahedrite,
aikinite, Bi-bearing polybasite, wittichenite, tetrahedrite-tennantite, enargite, chalcopyrite, chalcocite, galena, sphalerite,
and pyrite. Based on the mineral assemblages and the chemical compositions of constituent minerals, the genetic
temperature of the Eikyu deposit is estimated to be about 200°C, consistent with filling temperatures of fluid inclusions in
the ores (150-2207C).

Network veinlets of siderite were also developed in the ores from the Fukuishi deposit. These contained native silver,
argentite, galena, and small amounts of chalcopyrite, pyrite, sphalerite, bornite, and covelline. The disseminated Fukuishi
ores contained not only native silver, argentite and hematite but also other silver minerals including jalpaite, mckinstryite,
pearceite, stromeyerite, and chlorargyrite. The genetic temperature of the Fukuishi ores is estimated at about 100°C, based
on the presence of jalpaite and mckinstryite. The occurrence of chlorargyrite further suggests highly oxidized genetic
conditions.

Hydrothermal solutions related to the Oe-Takayama volcanism ascended through faults and/or fractures in the Tsunozu
Formation and the Oe-Takayama Volcanics, depositing Cu-Pb-Zn sulfide minerals and siderite at temperatures between
220 and 150°C. This mineralization corresponds to the Eikyu vein deposit. When the hydrothermal solutions reached
shallow depth, CO. gas was lost from the fluids by boiling, leading to increased oxygen and sulfur fugacities. At this stage
the hydrothermal fluids could not carry copper, lead, or zinc because of the increased pH, but did transport silver and gold.
The fluids deposited hematite, which occurs as veinlets lacking metallic sulfide minerals, and changed the color of the Sen
-no-yama pyroclastic rocks to their present reddish hue. Native silver, jalpaite, and mckinstryite were precipitated at about
100°C, and the Fukuishi disseminated ores were produced.

Key words: Iwami-ginzan, silvermine, Eikyu deposit, Fukuishi deposit, ore deposit
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