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Characteristics and genesis of the Amakusa pottery stone deposit
B #i— (Koichi TAKEUCHI)*

Many pottery stone deposits are distributed in the western region of Amakusa—Shimoshima
Island, Kumamoto Prefecture. They extend 30 km in the north—south direction and 5 km in
the east—west direction. More than two million tons of pottery stone has been produced from
these deposits and used as raw material for tableware and insulators. Nagasaki metamorphic
rocks and Cretaceous and Paleogene sedimentary rocks that have been intruded by a Miocene
granodiorite stock and rhyolite dikes are distributed in this area. The pottery stone deposits
were formed by the alteration of the rhyolite dikes and they resemble a vein deposit in their
form. Major deposits such as the Sarayama vein and the Kaigan vein extend 4-5 km. The
width of the veins is generally about 10 m but reaches a maximum of 25 m. Previous studies
on the pottery stones revealed the mineral assemblages, the geochemical features of major
and minor elements, and the K-Ar ages. The mineral zonation at Denbeikoba quarry, the
Sarayama vein, was also clarified. The remarkable characteristics of the Amakusa pottery
stone deposits include their widespread distribution, long and narrow form of the ore bodies,
and similarity in mode of alteration and mineral assemblage in the high—grade ore. The ther-
mal history and thermal structure of the area surrounding the pottery stone deposits was
proposed based on a close examination of the clay minerals in the pottery stone and the
vitrinite reflectance of the carbonaceous matter in the surrounding sedimentary rocks. Recent-
ly, some data on the microthermometry of fluid inclusions in the pottery stone and radiomet-
ric dating by various methods have been reported. These results suggest that the genesis of the
Amakusa pottery stone deposits has a close relation with the high geothermal gradient in this
area. The genetic process of the Amakusa pottery stone deposits can be better understood by
confirming the physicochemical properties, such as the temperature, salinity, and fugacity of
carbon dioxide of the alteration fluids. :

Keywords: Amakusa pottery stone, Characteristic, ore genesis, Mineral assemblage, Texture,
Fluid inclusion, Alteration type
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Fig. 1. Locality map and geological
map of Amakusa—Shimoshima Island
(modified after Takai ef al., 1997; Ai-
zawa, 2000). (A) Kaigan vein. (B)
Murayama vein. {(C) Sarayama vein. (D)
Fukami vein.
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Fig. 2. Typical mode of occurrence of the Amakusa pottery stone
(Sarayama vein, Denbeikoba quarry). The height of each bench is ~
10 m. The size of the Sarayama vein is shown in Table 1. Color ver-
sion is available online from http://dx.doi.org/10.2465/gkk.
150406.

Table 1. Properties of main veins of Amakusa pottery stone
deposit

Name strike length width (m)
(km) mean maximum

Kaigan

vein NNE—SSW 4 7-8 15
Murayama

vein NNE—SSW 6 7 13
Sarayama

vein NW-—SE 3 15 25
Binnomizu

vein NNW—SSE 1.7 5-7 sheet shape
Fukami
vein NE—SW 3 8-15 12

Data from Togashi(1974).
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Fig. 3. Various types of Amakusa pottery stone. (a) High—grade
ore: white and with low iron content. (b) ‘Shimaishi’ ore: remarka-
ble banded structure. (¢} ‘Teikado Toseki’ ore: having refractori-
ness lower than SK26. (d) ‘Henshoku Toseki’ ore: characterized by
a color change from white to gray caused by weathering. Color ver-
sion is available online from http://dx.doi.org/10.2465/
gkk.150406.

(d) 'Henshoku Tosekl' ore

Table 2. Chemical compositions of Amakusa pottery stones

Sample | 2 3 4 5 6

(wt %)
Si0, 79.08 82.12 7699 76.11 7692 76.88
TiO, 0.01 0.01 0.02 0.03 0.01 0.02
ALO; 14.81 1296 1490 1549 1500 14.23
Fe,0; 028 0.27 0.83 0.88 0.88 097
MgO 0.08 0.06 006 007 009 030
Ca0 0.03 0.02 0.05 0.06 0.22 0.59
Na,O 0.06 0.08 1.97 197 0.08 0.06
K,0 2.62 2.26 2.90 3.01 3.28 2.20
LOI 2,68 2.04 217 230 325 4.69
Total 99.65 99.82 99.89 9992 99.73 99.94

1, Super grade: Sarayama vein/Denbeikoba (MITI, 1999).

2, 2nd grade: Sarayama vein/Iguchiyama (MITI, 1999).

3, 4th grade: Murayama vein/Gosou (this study).

4, Shima-Ishi: Murayama vein/Uchiyama (this study).

5, Teikado: Sarayama vein/Denbeikoba (this study).

6, Henshoku: Kaigan vein/Shimizu No. 4 (this study).
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Fig. 4. Powder X-ray diffraction patterns of some types of

Amakusa pottery stone. Top: super grade ore; middle: ‘Teikado
Toseki’ ore; and bottom: ‘Henshoku Toseki’ ore.
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Fig. 5. REE patterns of the Amakusa pottery stone (@), the
Izumiyama pottery stone (lll), the Mitsunomata pottery stone (@),
the Kutani pottery stone (A ), and the JR-3 (l). ‘n’ represents the
number of samples anatyzed (Kawashima and Ogi, 1991). Color
version is available online from http://dx.doi.org/10.2465/gkk.
150406.
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Fig. 6. Photomicrographs of the high—grade Amakusa pottery stone. (a) Open nicols, (b) crossed nicols, and (c) secondary electron image. Q,
quartz; M, sericite (mica clay mineral); K, kaolinite. Color version is available online from http://dx.doi.org/10.2465/gkk.150406.
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Fig. 8. Photomicrographs of the ‘Henshoku Toseki’ ore. Open nicols (a), crossed nicols (b), backscattered electron image (c), and character-
istic X-ray images: (d) Si, () Al, (f) Fe, (g) Ca, and (h) K. Abbreviations: Q, quartz; M, sericite; K, kaolinite; S, siderite; C, calcite. Color
version is available online from http://dx.doi.org/10.2465/gkk.150406.
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Fig. 9. Fluid inclusions in a quartz phenocryst from the Sarayama
vein (a) and enlarged photomicrograph of the rectangular area
shown by the broken line in the low—magnification photograph (b).
Color version is available online from http://dx.doi.org/10.2465/
gkk.150406.
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Fig. 10. Diagram showing four types of genetic model of the pottery stone ore deposit. Types 1 to 3 were previously proposed as ordinary
models. Type 4 is the ‘Amakusa-type’ model for explaining the hydrothermal alteration by which a rhyolite dike is converted uniformly into pot-
tery stone over a wide region under a high geothermal gradient. The hatched areas indicate altered regions, namely pottery stone ore deposits.
The wide broken arrows represent the paths of geothermal fluids. The dotted arrows in the Amakusa—type model represent the direction of heat
flow and a small amount geothermal fluid. In the figure of ‘Amakusa—type’, (A), (B), and (C) represent metamorphic rocks, Cretaceous
sedimentary rocks and Paleogene sedimentary rocks, respectively.
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