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No. Locality Rock type Aulppm) Ag{(ppm) Fe(%) Sb(ppm) As(ppm) Hg(ppm) Sample No.
1 F¥4E 3 HTE(L3) GRAR 22,40 296 20.32 1900 11700 2.37 92051505
2 RSBISHLE(L1Z) AHEPR 18.30 230 1.7 805 2040 0.43 92051508
3 AAREXYBER) H¥ER 9.5 1575 1.2 2150 4400  0.28 92011405
4 RHDEXVHEL) AR 19.70 1937 1.6 2750 3520 0.29 92011505
5 BEAGWHBRNEGER) BEK 7.4 168 1.3 6350 1310 1.38 92011502
6 OCEEEMMSIOEET Bk 9.1 302 0.5 161 303 0.09 92011407

RITAYEBFMOLMEEEERORFALREWAEREOH K LW 1 f4ci, No. | KONo. 2 0U 284 LTHV- 2. No.3-6
GAREOHECHER L. * WENUTRLh S RERBIHCIOREE). SHFERLUTORD ThHS.

Auit ¥ F RSL D PiL (1% : Chemex ), Vi3 75 X« XKW ACP) B (5% - ZRTh—)ic & 5.

Ag L FEFUWHAA) B (FHE  KFBREM) I L 5.

Fetr, AAIK(5Hi% : Chemexft), @ XICPH (5% : ATHAIC L 5.

Sb, Asix, ICPIL (5% « REMAEM) L 5.

Hgit, BLERLAAZ(GHE  KFEBRREHIC L 5.
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HaFga KEHIUAERGHA

[i:: 3¢ REE (0 bl (g & (k) $RaRtL (g/t) g (ko) X m

1911 978 30 2 242 37 8% (1919)

1912 4716 64 302 137 645 ”

1913 4333 86 372 127 549 ”

1914 8941 103 922 252 2250 ”

1915 12257 46 566 569 6980 ”

1916 17363 55 954 678 11773 ”

1917 22608 58 1304 443 10127 ”
1918-1923 105853 42% 4485 - - BA(1978)

1924 13086 - - - - HHEFEOES'
1925-1929 44605 13** 570 138%* 6162 WERER(1955)
1930-1934 31133 Qe 287 86+ 2687 ”
1935-1940 70387 6+ 402 gpe* 6282 ”
1941-1945 103858 3 303 51 5271 ARG EOHS'
1946-1950 14856 4 65 38 558 ARG EOBS'

7t 454974 10561%** 53527 *kx

1918 PROREBE: [FBEEOWL] 012 *: [ABREOHL| LEA QIS OF— s> LFHHTROE

s [AHEEORY | LHERAER (1955) OF— s hHEHTRO LM, *** BA%E 1957) 0L 5 &, 1923-19506FD
A ERIIHE 2226061, £1,564kg, §119,050kg THD. TOMEEMES &, B RIE, £10,498kg, 51,611 kgk 2 5.
AL, BN 1918-1923 £ OMEHKY T 2 EEN, BNFEE 2 - T d. o kmati, REBERWE, BHIY
%WF, BRETFREER, BEAKEER LY, BRIEER/ITSATE TnA.

H4FRD E LA R (M B)

BB (%) RER @G S50 B kg HmbL(gnD SHE (kg)

1912-1917 20545 142 2926 704 14464
1917-1923 71223 121 8632 515 36680
1923-1950 222606 7 1564 86 19050

it 314374 42 13122 223 70194

PR CRARRRD, R - FHEL1989) 2L 2. BSL G i, FRTIL28gn Lho> T 5.
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BoR BLERRwIT 2 BEREOLEIHHE

No. Locality Rock type Au(ppm) Ag(ppm) Fe(%) Sb(ppm) As(pm) Hg(ppm) SampleNo.
1 U# QUASKILRE ) Chy vein 045 30 16 36 340 85.00 92010909
2 I QUKL ) Quartz vein 172 09 15 64 2050 055 92010910
3 WA RREWLER) Clay (black) 6.11 390 33.5@ 3 480 650 92010903
4 PIFS GRERNILE ) Clay (white) 003 <02 12 1 n 013 92010905
S HELKU/ASREE (%E) Antimonyore 399 310 33 127000@ 3480 050 92011014
6  FHELEWASRMY (BEG) Quarzvein 0.15 125.50 0.1 160 32 140 92011106
7 EWFRWIES Quartz vein 020 10 58 19 10 008 92011206

*  WEHTUMO AR TEAE TR 6 1.5 IUHERTFITIR ($41 888, M FERLUT 0@ ) TH 3. Au BPHTHMEIE
(S Chemex #H) KL 3.

Ag RETFEE (AA) i & 5. AKX Chemex H, ® (TXFEMR 0.

Fe, Sb, As #X AA i (D11 % | Chemex #), @ 275 X< RREH A (ACP) B (BT - KFMRB M) K& 5.

Hg ORTENRIL AA 3 (2% ARBB ) KL 5.
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ABSTRACT

O O The Toyooka district is situated in the easternmost part of the central Kyushu volcanic
rock belt, which traverses Kyushu Island and trands in an ENE-WSW direction. This
belt is largely occupied by Cenozoic volcanic rocks making a marked contrast with areas
of pre-Cenozoic rocks to the north and south of the belt and is called the Beppu-
Shimabara Graben.

O O The geology of the Toyooka district is summarized in Table 1. Most geologlc units in
this district are volcanic rocks, with small amount of sediments of Cenozoic age. Pre-

Cenozoic basement of Cretaceous granitic rocks are exposed narrow areas.

CRETACEOUS GRANITIC ROCKS

O O Four units of granitic rocks of Cretaceous are separately distributed in the Toyooka
district.The Ushiyashiki Granite and the Tsuru Granite are fine- to medium-grained
biotite granite. The Hinoji Granite is medium-grained muscovite granite. The Maruta

Granodiorite is medium-to coarse-grained biotite-hornblende granodiorite.
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Table 1 Summary of the geology of the Toyooka district.

Geologic Age Stratigraphy Main Facies Dating (Ma)
Holocene Alluvium, Landslide D. Gravel, sand and silt
| Fan, Terrace D. Gravel, sand and ash
Late Minamihata PFD. Non-welded PFD. (hor an)
Pleistocene [ Ao—3, 4 PFD. N | Welded to non-welded PFD. (px/hor da)  0.12/0.09
Takahirayama V. N | Lava and pyroclasitc rocks (hor an) 0.55
g Rokuromaru PFD. N | Non-welded to welded PFD. (hor da)
§ Middle Nishinodai Rh. N | Lava(hor rh) 0.39
g Pleistocene | Hinadoyama An., Kanagoe V.. N | Lava(px an) 0.71-0.72
Naramoto F, Gravel, sand and silt
Matsumoto PFD. Non-welded PFD. (bi rh) 0.37-0.62
Imaichi PFD. R | Welded PFD. (px da) 0.76-0.94
Plgsﬂzzne Yabakei PFD. N | Welded PFD. (hor da) 0.96-1.03
Takajingao An. R | Lava(ol-px an) 1.22-1.3
Hitomidake VR. NR | Lava and pyroclastic rocks(px an) 1.92-2.4
Q . Tsubusagawa F. Tuff, sandstone and siltstone 3.2-5.6
gﬂ Pliocene
2 Usa VR. NR | Lava and pyroclastic rocks 2.9-7.6
Late Miocene (px an, hor an-da)
Cretaceous Granitic Rocks Granite and granodiorite 77-88
NEOGENE

0 The Neogene comprise the Usa Volcanic Rocks, the Tsubusagawa Formation and the
Hitomidake Volcanic Rocks.

O The Usa Volcanic Rocks distributed in the northern part of the district is piles of lavas
and pyroclastic rocks are from pyroxene andesite, hornblende andesite and biotite-
hornblende dacite. The Usa Volcanic Rocks gives isotopic ages of 2.9-7.6 Ma. The
Tsubusagawa Formation is a lacustrine deposit of the Pliocene. The formation consists of
mudstone with lignite bed, sandstone, pumice tuff and conglomerate. The Pliocene
Hitomidake Volcanic Rocks are piles of gently north-dipping pyroxene andesite lava
flows with intercalated pyroclastic rocks and sediments. The eruption center of these

lavas are thought to be located to the south and lost by fault movement.

LOWER PLEISTOCENE

0 The Takajingao Andesite is of a pyroxene andesite thick lava flow. The Yabakei
Pyroclastic Flow Deposit is a welded and non-welded deposit of large-scale pyroclastic
flow of hornblende dacite. The Imaichi Pyroclastic Flow Deposit is another large-scale
pyroclastic flow deposit of pyroxene dacite. The Yabakei and the Imaichi erupted from a

source located to the southwest of the Toyooka district about 1 Ma and 0.9 Ma ago.
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MIDDLE PLEISTOCENE

The middle Pleistocene of the Toyooka district comprise the Matsumoto Pyroclastic
Flow Deposit, the Naramoto Formation, the Hinadoyama Andesite, the Kanagoe Volcano,
the Nishinodai Rhyolite, the Rokuromaru Pyroclastic Flow Deposit and the
Takahirayama Volcano. Altitude of these deposit are higher southward.

The Matsumoto Pyroclastic Flow Deposit is a rhyolite pumice flow deposit. The
Naramoto Formationis composed of gravel and sand and overlies the Matsumoto
Pyroclastic Flow Deposit. The Hinadoyama Andesite consists of pyroxene andesite lava
flows. The Kanagoe Volcano, a pyroxene andesite stratovolcano, occupies the south part
of the district. It is composed of units of lavas, debris avalanche and old fan deposits.
The thickness of the volcanic products increases southward. Eruption center of the
volcano is probably to the south of present distribution and was lost by faulting. The
Nishinodai Phyolite is a thick lava flow near the south marginof the district. The
Rokuromaru Pyroclastic Flow Deposit is a hornblende dacite pumice flow deposit. The
Takahirayama Volcano occupies the southern marginof this district. It is a group of part-
ly destroyed lava domes with debris avalanche deposit.

UPPER PLEISTOCENE AND HOLOCENE

The upper Pleistocene and Holocene consist of the Aso Pyroclastic Flow Deposit, the
Minamihata Pyroclastic Flow Deposit and deposits of terrace, fan, landslide and alluvium.

The Aso Pyroclastic Flow Deposit is distributed along the Era Gawa and the Tsubusa
Gawa valleys. The Aso-3B Pyroclastic Flow Deposit crops out in small areas. It is a non-
welded deposit of scoria flow of pyroxene-bearing andesite. The deposit of Aso-4cycle
is divided into Aso-4A and Aso-4T Pyroclastic Flow Deposits. The Aso-4A Pyroclastic
Flow Deposit, the largest unit in the Aso-4cycle, varies from non- to densely-welded
deposit of hornblende dacite pumice flow. The Aso-4T Pyroclastic Flow Deposit is a
characteristically orange-colored, thin and non-welded deposit of hornblende dacite
pumice flow.

The Minamihata Pyroclastic Flow Deposit is a small-scale hornblende andesite
pyroclastic flow deposit. Possible source for this deposit is Yufu-Tsurumi Volcano
Group. Terrace deposits are developed along the Era Gawa and some other rivers. Fan
deposits are formed at the base of steep slopes. Landslide deposits occur in Innai Town.
Alluvium is developed in center of Ajimu Town and bottom of some valleys.

ECONOMIC GEOLOGY

There are many gold deposits in the Toyooka district. They are all epithermal deposits
containing gold- and silver-bearing quartz veins located within zones of hydrothermal
alteration. The general strike of the veins is E-W to SE-NW. The quartz veins consist of
various ore minerals including; native gold, pyrargyrite, stibnite, berthierite, tetrahedrite,

chalcopyrite,pyrite,arsenopyrite and native arsenic, and are locally enriched with
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economic grades of antimony and iron.

The Bajo deposit, which is the largest epithermal deposit in the Toyooka district, was
discovered during the 17th Century, and is estimated to have produced over 10 tons of
gold since the beginning of this century. Several gold deposits including the Bajo deposit
have been exploited prior to this century, however, there are no records available concer-
ning the output of the mines during the period. Mining operations in the Toyooka district
have ceased since the1950’s.

Ore deposits located west of the Bajo deposit are hosted by the Usa Volcanic Rocks,
which is composed mainly of andesitic tuff breccia of Neogene age. Conversely, the Bajo
deposit is hosted by the Ushiyashiki granite of Cretaceous age. The veins in the latter
deposit are poorly developed in the andesitic tuff breccia that overlies the granite. The
Sakura vein, the 0.3 to 3 m wide mainore-bearing vein of the Bajo deposit, strikes for 900
m towards N85° W, and dips 45° to 600IN. This vein has been exploited from the L3 level

O1i.e., 65 m above sea level to the LL14 leveld 134 m below sea leveldl. The ore deposits

in the Toyooka district are considered to be of early Pliocene age.
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