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B3R Kk W1 B O
Chemical composition

DD | FRkusEL | Lo oK W%
1 2 3 4 5 6
Si0: 53.18 52.43 65.87 69.19 52.70 61.64
TiO: 0.98 1.01 0.78 0.56 0.87 0.59
AlOs 18.04 17.67 14.53 14.14 18.53 15.91
Fez0s 4.81 3.08 2.43 4.09 3.53 2.79
FeO 5.39 7.28 3.51 0.57 5.69 3.64
MnO 0.18 0.19 0.13 0.12 0.19 0.15
MgO 3.16 3.86 1.38 1.31 5.02 3.19
CaO 9.00 10.34 4.75 3.71 9.31 6.33
Na:0 2.84 2.22 3.51 3.95 2.29 3.03
K:0 0.82 0.51 1.46 1.78 0.66 1.61
P:0s 0.16 0.11 0.34 0.10 0.13 0.08
H:0(+) 0.68 0.42 0.75 0.30 0.56 0.64
H.0(—) 0.68 0.32 0.44 0.08 0.26 0.08
Total 99.92 99.44 99.88 99.90 99.74 99.68
Colour index** 26.1 32.1 13.3 9.8 29.2 19.6
Analyst S.Y. Y.K% | Y.K® s.Y. S.Y. S.Y.
* Tota ITME S NARNWV DN H 5 R RMEEER Y D D
1. ZEERIE, PR, BREE RGN A 550 2.2km
2. WA S A E AL, S LA, SRR
3. M SRR A LR A BRI, TSRS RS BRI, AL A AR
4. WIRBE A SRERIE O A e LA R RS BRI, R TR RS RIS, N b —
3DR
5. EEEAHIE A RS, 7y T VvklEE, 7y FUEHELE

Do AURTARTIIWE LIELTHETRALN, —EITfkEERET 5, ~NT=3
0o UCIEERE - REEEM L, FRU<RAZ2 2T 5, FMEnERTEcixEb

7)){%(1/< FERERINI A DRV, BARE LSRR SIS,
s B 1, AR O ED HK400m (LI &H - T, PR ICRELE D

K- TEY, dbh~EE L TRIER L CREGE THfMdT 5,
P 5 DR FFR W TR IIABGE 2 1 & LT, s KO BBIRSE 2 1E0,
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Xkt I S S = <
7 8 9* 10* 11* 12* 13* 14*
57.54 51.54 56.05 56.49 58.53 55.29 61.97 60.39
0.81 0.72 0.74 0.75 0.54 0.88 0.70 0.70
18.37 18.62 16.85 16.62 16.52 17.55 16.52 16.90
2.07 3.38 3.69 2.61 2.68 1.90 5.99 4.12
5.54 5.96 5.51 6.24 5.09 6.06 0.55 3.29
0.11 0.18 0.19 0.18 0.16 0.17 0.12 0.19
3.21 6.05 4.91 4.66 4.60 4.57 2.41 1.98
7.55 10.56 8.58 8.47 7.34 9.05 5.25 5.08
2.66 1.35 2.47 2.45 2.80 2.54 3.14 3.43
1.07 0.45 0.83 1.05 1.10 0.96 1.27 1.56
0.09 0.08 0.12 0.12 0.17 0.16 0.12 0.29
0.64 0.50 0.49 0.56 0.69 0.54 1.77 1.66
0.43 0.30 0.17 0.23 0.42 0.25 0.80 1.16
100.09 99.69 | 100.60 | 100.43 | 100.64 99.92 | 100.61 | 100.75
22.2 32.7 29.4 29.8 25.9 29.1 13.9 15.1
YK S.Y. T.K.3® | T.K.*»® : TK.® | TK®® | TK.®*® | TK?»®
S SY. o WHEY YK BEEE S TKOE M

W R B SRR A L, TR S L L TR P TE A, HERR e TE

WEIE AR O IS, MEPTEKILR TR VS, Ry~ TFxv)

T _EARVEES
8. URERIE A O A BB HIRE A L L, MERT SR K L B R A ECE NI

9~ 14 ZIHA,

Ji 2 SO € IF:,  SCHR 35) C I MME R € Je 1L

JE & 1340~140mC, AEIXERAEL

RER - WS - SEiEn - SREEA
AEL1X0.5~1.5mm THK2.0mm
RoOMAZzaA L, REHECHE LD, MMEAI20.2~2.0mm T
0.2~0.5mm T

BEAn

[k

A OMGEE AL, HiRAl X OSEREA LS b

Ho,

REEAT - WAL -

H T AR

REREED -
e xR,

WAL 2 LA TH D

BROL - T T A - BRI

WCEEL, WEGIZGE L TM
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(Abstract)

The area of this sheet-map, located between latitude 43" 20'~43 30’
N and longitude 144" 00'~144 15' E, covers the most part of the Akan
volcano, in the east Hokkaido. The Akan volcano in the southwestern
part of the Akan-Shiretoko volcanic chain, an échelon belonging to the
Kurile volcanic zone, is known for its gigantic calderaformation and the
national park. The shape of calderais rectangular, 13X 24km, and its
elongation agrees with the Akan-Shiretoko direction, that is, NE-SW.

The somma of the Akan volcano is distinct on the NW and SE
walls, constructed of piles of somma lavas and pyroclastic rocks, but
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indistinct on the NE and SW walls for the post caldera volcano and the
welded tuffs from the Kutcharo vol cano.

Four post caldera volcanoes were formed in the bottom and on the
wall of the caldera: Furebetsu, Fuppushi and Oakan volcanoes in the
bottom and Meakan volcano on the SW wall, respectively.

GEOLOGY

The geological sequence in this sheet-map, as shown in the Table
1, can be divided into the Paleogene and Neogene-Tertiary, Quaternary
volcanoes and sedimentary rocks.

Paleogene-Tertiary system

Rushin formation, distributed narrowly in the SW corner of this
sheet-map, is composed of conglomerates intercalated with sandstones.
This formation belongs to the Urahoro group, coal seam bearing in the
east Hokkaido, and to that lowermost formation.

Charo formation, distributed in the SW corner, in the upstream of
the K oikatashoro-gawa, is composed of massive mudstones and siltstones
intercalated with sandstones. This formation belonging to the Ombetsu
group with the Nuibetsu formation, contacts by the fault relation with
the Rushin formation.

Nuibetsu formation, resting conformably on the Charo formation, is
composed of sandstones, mudstones and siltstones in the lower part and
of biotite-bearing hornblende andesitic volcanic breccias in the upper
part.

Neogene-Tertiary system

Neogene-Tertiary system, mostly continuations of strata from sur-
rounding areas, is distributed in several portions independently. It is
divided into four horizons: lower, middle, upper and uppermost.

Neogene-Tertiary lower ismiddle Miocenein age.

Fuppushinai formation, cropping out in the southern margin of this
area, is composed of mudstones and rests unconformably on the Nuibetsu
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formation.

Tsubetsu formation, cropping out in the northwestern margin of this
area, is composed of diatomaceous mudstones.

Shiramizu formation, occupied independently in the central part of
bottom of the caldera, is composed, however, of propylites, green tuffs
and tuffbreccias.

Neogene-Tertiary middleis considered to be late Miocene in age.

Akubetsu formation, cropping out in the southern part of this area,
is composed of tuffaceous sandstones, tuff-breccias, pumice-tuffs and ande-
sitic lavas.

Kohan formation, distributed in the central part of this area inde-
pendently, is composed of andesitic lavas and pumice-tuffs intercal ated
with thin layers of shale.

Osappe formation, distributed in the eastern part of this area, is
composed of volcanic-breccias, tuffaceous sandstones, conglomerates and
andesitic lavas. This formation is subjected to alteration.

Neogene-Tertiary upper is Pliocene in age and belongs to the horizon
of Fortipecten takahashii (Y OKOYAMA).

Akan group, resting unconformably on the Akubetsu formation, is
distributed extensively from southern part to the bottom of caldera.

This formation, consisting of conglomerates, sandstones, mudstones
and tuff-breccias intercalated with andesitic lavas, produces abundantly
shell fossils, Takikawa-Hombetsu faunaincluding Fortipecten takahashii
(YOKOYAMA) etc.

Neogene-Tertiary uppermost is considered to be late Pliocene in age.

Kamiakubetsu for mation, resting unconformably on the Akan group,
is composed of conglomerates, mudstones, sandstones and welded tuffs.
This formation, producing diatom fossils that are characteristic of fresh
water, is distributed on the southeastern wall of the caldera.

Quaternary system

Kushiro group, well known marine deposits in the east Hokkaido, is
distributed narrowly in the southeastern corner of this area. However,
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the formation in this area is presumed to be nonmarine deposits by rock
facies composed of pumiceous gravels and sands.

Somma of the Akan volcano

The Akan volcano, together with the Kutcharo and |0san vol canoes,
situated on the Akan-Shiretoko zone, NE-SW anticlinal structure, was for-
med in early~middle Pleistocene. Somma lavas and fragments composed
of aphric andesites and augite-bearing olivine andesites seem to have
constructed some of stratovolcanoes, although in the present time the
restoration to the original state is difficult for caldera depression. After
piling of lavas of the Akan volcano, in middle Pleistocene, pyroclastic
flows accompanied by pyroclastic falls were ejected (cfr. Figs. 5 & 6)
resulting in the formation of the Akan caldera as major volcano-tectonic
depressions rather than caldera of Krakatau type (cfr. Fig. 4).

Dike of augite olivine basalt and two par asitic lava-domes of augite-
hypersthene dacite are formed by somma.

K oakan-ko formation, deposits of the lake filled by water in the
caldera depression, is composed of pumiceous conglomerates and alter-
nation of sandstones and mudstones. This formation produces diatom
fossils. The old lake soon vanished by the draining and growth of
post caldera volcanoes.

Panke welded tuffs, g ected from the Kutcharo volcano, are distributed
extensively in the northern part of caldera bottom. This welded tuffs
are augite-hypersthene dacitic.

Central cones of the Akan volcano |

Furebetsu volcano, situated in the central part of the bottom, is
composed of the glassy dacitic lava-dome and stratovol canoes: 831 m ho,
950m ho and Furebetsu-dake accompanied by dacitic lava-dome and
andesitic parasitic volcano. The glassy dacitic lava-dome, gjecting dacitic
pumice flow on a small scale, is concealed by 831m ho composed of
augite-hypersthene andesites. 950m ho is composed of olivine-bearing
augite-hypersthene andesites and Furebetsu-dake is composed of tuff-
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brecciasin initial stage and of augite-bearing hypersthene andesites.

Fuppushi volcano, situated in the western part of the bottom, is
constructed by stratovolcano accompanied by two parasitic cones. This
volcano erupted at first tuff-breccias, and after that, erupted augite-
olivine-bearing quartz-hypersthene andesites and augite-olivine andesites,
there by, such as the activity of the Furebetsu volcano.

Oakan volcano, situated in the northern part of the bottom, is a
shield volcano accompanied by parasitic volcano and lava-dome. At first,
in early Holocene, hornblende-bearing augite hypersthene andesitic pumice
and ash falls (Oa-a & b) were ejected (cfr. Fig. 8), and then, augite-
hypersthene-olivine andesites and glassy augite-hypersthene andesites
made the conical mountain body. The surface of the mountain body
shows concentric grooves (cfr. Plate 3). Oakan-dake dammed up Akan-
ko, Penke-t0 and Panke-to surrounding itself.

Younger lacustrine deposits were made in some portions by dams
which central cones made.

Mashu volcanic ash, Ma-f gjected by the catastrophic eruption of the
Mashu volcano B.P. ca. 7,000 years, is distributed in the eastern part
of this area. This deposit is composed of augite-hypersthene andesitic
pumice, ash and lapilli.

Lacustrineterrace deposits are composed of gravel, sand and clay, and
develop around the Akan-ko and form a higher terrace (15~17m) and a
lower terrace (5~10m).

Central cones of the Akan volcano |1

M eakan volcano, situated on the southwestern wall of the caldera,
is multiple stratovolcano consisting of Minami-dake, 1,042 m-yama,
Higashi-dake, Kobu-yama, Kenga-mine, Nakamachineshiri, Nishi-yama,
Kita-yamaPonmachineshiri and Akan-fuji. Among them, Ponmachineshiri
erupted in 1955~ 1959. Nakamachineshiri, the main body of the Meakan
volcano, has double craters, central cone and explosion crater, in which
solfatarais present and the sulphur deposited around it is being worked.
Nishi-yama, Kita-yama and Ponmachineshiri were built on the flank
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of the Nakamachineshiri. Akan-fuji, a fine conical stratovolcano, was
built in the last stage.

Rocks of the Meakan volcano are mostly pyroxene andesites con-
taining sometimes quartz and olivine phenocrysts.

Talus deposits, distributed in the southern foot of the Fuppushi-
dake and the eastern flank of the 831m ho, are composed of block,
sand and clay.

Hot spring sinters are found at Kohan and moor deposits are dis-
tributed around lakes.

ECONOMIC GEOLOGY

The economic materials in this area are mostly owing to volcanism:
limonite, sulphur, building and road stone and hot spring. Lignite and gold and
silver ore slightly develop in the limited area.

Limonite deposits: Around the Meakan volcano, numerous limonite
deposits exist. Deposits on the flank of the Furebetsu-dake are being
worked. Deposits occur in swamps and the main body is 140X 70m in
width and 5m in thickness. The grade of oresis 52~54% Fe.

Sulphur deposits: numerous solfataras are distributed on the Meakan
volcano, especially Ofuki that isin the explosion crater of the Nakamachi-
neshiri, is most violent. Sulphur deposits have been accumulated in
the explosion crater. Akan sulphur mine has been worked since 1951
and its production until 1962 was ca. 164,000t. Sulphur ores are divided
into sublimated, impregnated and banded ores, genesis of them are sub-
limation, replacement, impregenation and sedimentation.

Gold and silver ore: Ossape formation is subjected to alteration and
mineralization. Gold and silver ores develop in that formation but their
mineralized scale is small.

Lignite deposits: In the Akan group, lignite seams are intercal ated.
Their maximum thickness is 70cm.

Building and road stones: Andesites of the Kohan formation and
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Panke welded tuffs are used,

Hot springs: In this area, many hot springs are distributed as shown
in Fig. 15. Among them, acidic springs run in NNE-SSW direction
and weak alkalic simple springs, Akan-kohan and Oakan hot springs,
cross at right angles.
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