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Fig.1 Regions with active volcanoes and paleo-geothermal systems in the western Pacific

rim.
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Fig. 2 Geologic map of the west Kirishima and Hishikari areas. Compiled from Sawamura and Matsui?,
MITI® and Ota and Sawamura®. Isothermal contour lines at sea level in the west Kirishima
geothermal area taken from Nakagawa et al.”!

1. Alluvium, 2. Terrace deposits, 3. Kirishima volcanics, 4. Pyroclastic flow deposits (mainly Aira
pyroclastic flow), 5. Kakuto formation, 6. Kurino andesite, 7. Hishikari hornblende dacite, 8.

pliocene-Pleistocene andesite (Kakuto andesite etc.), 9. Areas of hydrothermal alteration.
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Fig. 3 Cross section of the Hishikari deposit. Drillhole data are from Kondo!®. 1. Alluvium, 2. Hishikari
hornblende dacite, 3. Kakuto andesite, 4. Shimanto group, 5. Zone of hydrothermal alteration,
6. Veins.
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Fig.4 High grade gold-quartz vein in shale and sandstone of
the Shimanto group, Hosen 1 vein, 85 mL (W1B Cross
cut E30), Hishikari mine.

Fig.5 Close-up of the high grade gold-quartz vein in Fig. 4.

Black stringers are rich in gold.
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Fig. 6 Photomicrograph of polished section of the high grade
ore from the Hishikari mine (E3-1-162.08 m). The
bright white mineral is mainly electrum with small
amount of chalcopyrite and pyrite. Naumannite is a
little darker. Sphalerite is grey. Quartz is dark grey.
The field is 520 um across.
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Chinkuashih

TSAOSHAN

CHIMULING

Fig. 7 Geologic sketch map of the Chinkuashih mining area. Compiled from Wang!31% and Tan et al.!®
1. Pyroclastic rocks, 2. Hornblende dacite (intrusive and effusive), 3. Miocene sediments (including

coal bearing formations), 4. Area of hydrothermal alteration, 5. Silicified zone and vein.
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BAGUIO

Fig. 8 Simplified geologic map of Baguio district. Simplified
from de Guzman'®.
1. Dacite and volcanic plug (Quaternary), 2. Vein system,
3. Upper Miocene-Pliocene sediments, 4. Granodiorite and
quartz diorite (Agno batholith of middle Miocene), 5.

Paleocene-Miocene sediments and volcanics.
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1 Fig.9 Geologic sketch map of the Mt. Kasi area.
2 After Turner!?. 1. Hornblende andesite
3 (intrusive : Pliocene), 2. Yanawai volcanics
4 (Mio-Pliocene), 3. Nakayaga formation (upper
5 3 a1, VILLAGE Miocene), 4. Silicified zone and vein.
m
|

Fig. 10 Mt. Kasi open cut and Vatukaisia peak (volcanic

plug). Looking north.
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Fig. 11 Geologic sketch map of the Martha Hill area, Waihi. Modified
from Brathwaite et al.?”
1. Ignimbrite, 2. Rhyolite, 3. Hornblende dacite, 4. Andesite,
5. Area of hydrothermal alteration, 6. Chalcedonic silica.

M : Martha vein.
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Abstract

An active high temperature geothermal system consists typically of a magmatic heat
source, water to tramsport the heat, and fractures or permeable zones where the water
flows. When the heat source cools down and the geothermal system becomes inactive,
we call this a paleo-geothermal system or fossil geothermal system.

Gold is often transported by ascending waters in the high temperature geothermal
system related with volcanic activities. The upper level of the system, at a depth of
around 400 m or less, is a favorable site of gold deposition. Therefore, epithermal gold
deposits and their environments correspond to the paleogeothermal systems, of which
high level portions are often eroded away.

There are many active- and paleo-geothermal systems in island-arc settings of the
western Pacific rim and adjacent regions. Representative gold deposits are: Taio,
Kushikino, Hishikari and Iwato in Kyushu, Japan; Chinkuashih in Taiwan; Acupan-
Antamok in the Philippines; Lebong Donok and Lebong Tandai in Sumatra, Indonesia;
Wau in Papua New Guinea; Mavu in the Solomon Islands; Vatukoula and Mt. Kasi in
Fiji ; and Waihi in New Zealand.

These late Cenozoic epithermal gold regions have several characteristics. (1) Volcanic
activities started less than 15-16 million years ago and continued to the late Quaternary.
(2) Igneous rocks related to the gold mineralization are predominantly dacite or hornblende
andesite of the calc-alkalic series. Volcanic rocks of the alkalic series, however, host
some of the gold deposits. (3) The site of the gold deposits are restricted to within 8 km
(usually 4 km) of the center of volcanic activity. (4) Two types of gold deposits are
recognized, the quartz-adularia veins usually with Mn-carbonates, and those in massive
silicified rocks.

Basements consist of a thick sedimentary sequence in the case of Kyushu, Japan and
New Zealand; and probably of oceanic crust in the case of Fiji. Porphyry copper

85



86 MR R & LR

deposits occur intimately with gold deposits in the Philippines and Papua New Guinea
but not in Kyushu.



