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Abstract: The Toyokoro Hill is situated in the southernmost part of the Tokoro-Toyokoro
Zone. Basement consisting of the Toyokoro Formation of Jurassic age is surrounded by the
Neogene Tertiary and Quaternary formations. These younger sediments are composed of
the Tokachichurui Group, the Okawa Formation, the Ushishubetsugawa Group and the
Tokachi Group in ascending order. The Pliocene Takikawa-Hombetsu Fauna occurs at the
lower horizon of the Tokachi Group. Geologic structure of the investigated area is characterized
by the Toyokoro Dome and transverse faults cutting it, and also by active faults developing

along the western margin of the dome.

1. Imtroductiom

The Toyokoro Hill is situated to the south-
east of the Tokachi Plain, eastern Hokkaido
and has a flat feature with an altitude of about
300 m above sea level. Geologically, the area
comprises the southernmost part of the Tokoro-
Toyokoro Zone and is also located at the
junction between the axial part of Hokkaido
and the Outer Zone of the Kuril Arc
(Hunanasui, 1957; Sako, 1963; Sarro et al.,
1967) (Fig. 1).

The author has been engaged in the geo-
logical investigation of the area since 1966 and
has reported already a part of these studies in
a series of papers (Matsul et al., 1970, 1978;
Mivasaga et al., 1978; SHIBATA et al., 1975,
1979; YamacucHi, 1970; YamacucHI et al.,
1973, 1978; YamacucH! and YokoTa, 1974).
Several distinctive features such as the existence
of the so-called “green tuff facies” in the lower
part of the Miocene, the development of the
Setana Fauna at the lower horizon of the
Pliocene, and also, characteristics of geologic
structure of the area, have been clarified by
these works. An outline of stratigraphic succes-
sion and characteristics of tectonic develop-

*Hokkaido Branch

ment of the area are summarized in this
paper.
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2. Outline of Geology

The Toyokoro Hill comprises the southern-
most part of the Tokoro-Toyokoro Zone where
the Neogene formations develop around the
Toyokoro Formation of Jurassic age. This
geologic framework was pointed out as early
as in 1930’s (NEMoTo and Sasa, 1933; NEMoTO
et al., 1933). In 1962, Onitsura proposed
a standard stratigraphic succession of the
Neogene system in the Tokachi Region,
summarizing the data obtained from extensive
oil exploration surveys in the region carried
on since 1956. This exploration work has
largely contributed to the understanding of
the geology of eastern Hokkaido. In the same
year, the geologic sheet map of scale 1: 50,000
“Yudonuma” which covers the southeastern
part of the studied area was compiled by
MaTtsuno. Oxka (1979) reported on his geo-
logical investigations of the Neogene formations
in the southern part of the Toyokoro Hill.

The basement, the Toyokoro Formation,

which characterizes the Tokoro-Toyokoro
Zone, shows a narrow distribution at the
western central part of the Hill as separated
horst blocks.

The author divided the Neogene and the
lower part of the Quaternary into three groups
and one formation; namely the Tokachi-
churui Group, the Okawa Formation, the
Ushishubetsugawa Group and the Tokachi
Group in ascending order, based on lithofacies,
paleontological as well as stratigraphical
evidences.

The Tokachichurui Group is divided into
two formations, the Toyokoro Coal-bearing
Formation of brackish to fresh water origin
and the Toberi Formation intercalated with
peralkaline rhyolite welded tuff. These two
formations are of antecedent sediments in the
Neogene transgression and are distributed
closely around the Toyokoro Formation.

The Okawa Formation made up mainly of
marine mudstone overlies unconformably
the Tokachichurui Group and crops out
surrounding it.

The Ushishubetsugawa Group overlies con-
formably the Okawa Formation and is exten-
sively exposed in the area. It is divided into
the Oikamanae and Taiki Formations. The
Oikamanae Formation is composed mainly of
hard mudstone and conglomerate. The Taiki
Formation is characterized by diatomaceous
siltstone.

The Tokachi Group is subdivided into the
Nukanai, Komahata, Ikeda, Osarushinai,
Shibusan and Mikawa Formations in ascending
order based on lithology and contained fossils.
The stratigraphic succession of the group
reflects a transition of sedimentary environment
from littoral shallow sea to inland lake condi-
tions. The group is distributed at the marginal
part of the area and covers the underlying
formations unconformably.

Geologic structure of the area is charac-
terized by the Toyokoro Dome elongated in
the N-S direction, the core of which is occupied
by the Toyokoro Formation. Historical devel-
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Fig. 3 Geological map of the Toyokoro Hill.
1. Terrace deposits, 2. Mikawa Formation, 3. Shibusan Formation (Meto Tuff Member), 4.
Osarushinai Formation, 5 and 6. Ikeda Formation (5. Lignite-bearing Member, 6. Tuff Member), 7.
Komahata Formation, 8. Nukanai Formation, 9. Taiki Formation, 10 and 1l. Oikamanae Formation
(10. Conglomerate Member, 11. Hard Mudstone Member), 12 and 13. Okawa Formation (12. Mudstone
Member, 13. Sandstone Member), 14. Tokachichurui Group, 15. Toyokoro Formation, 16. anticlinal
axis, 17.synclinal axis, 18.fault, 19. active fault, 20. warping line.
Abbr: Ba: Bansei, Ch: Churui, Cho: Chobushi, In: Inashibetsu, Ku: Kubo, Ma: Makubetsu,
Mc: Motochurui, Mo: Moiwa, Na: Nakasato, No: Noyaushi, Nu: Nukanai, Oi: Oikamanae,
Ok: Okawa, Ot: Otsu, Yu: Yudo, To: Toberi-yama.
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opment of the Toyokoro Dome is estimated
from the change in rock facies and from the
thickness of respective Neogene formations.
Doming up began in the Ushishubetsugawa
stage and up- and downward movements
continued intermittently until the Tokachi
stage. Tectonic movement in the Tokachi
stage became marked with transverse faulting
of E-W trend and has much effect on the
evolution of the Tokachi Tectonic Basin.

3. Stratigraphy

3.1 Toyokoro Fermation (NEMoTO ¢t al.,
1933)

The Toyokoro Formation is exposed in a
narrow area extended from the upper stream
of the Ushishubetsugawa River to that of the
Toberi River, central part of the Toyokoro
Hill (Figs. 3, 4). The formation is covered
unconformably by the Toyokoro Coal-bearing
Formation of the Tokachichurui Group. It is
composed mainly of basic tuff and contains
pillow lava, chert and lenticular beds of
limestone. The formation is considered to be
correlative with the Nikoro Group in the
northern part of the Tokoro-Toyokoro Zone

Sarubetsu Anticline

m Sarubetsu River

and with the Sorachi Group in the axial zone
of Hokkaido; the both latter two being Jurassic
in age (Hasmmoro, 1955).

3.2 Tokachichurui Group (new name)

The Tokachichurui Group newly defined in
this paper comprises the Toberi Group of
Mivasara and Kikuchr (1978) and a part of
the Tokachimakubetsu Formation of ONITSURA
(1962). The group is divided lithologically
into two formations, the Toyokoro Coal-
bearing Formation and the Toberi Formation.

3.2.1 Toyokoro Coal-bearing Formation
(Sasa et al., 1952)

The formation covers unconformably the
Toyokoro Formation and is exposed in
a limited area. It consists mainly of grey
mudstone with abundant coaly substance and
is intercalated by several beds of fine- to
medium-grained sandstone of 5 to 10 cm thick.
In the basal part, a conglomerate bed of 1 to
5m thick which carries angular pebbles
derived from the basement rocks is recognized.
Coal seams are usually thin and discontinuous,
but maximum thickness of two meters is rarely
observed. Total thickness of the formation is

Noyaushi Syncline

Tokachi River
’

-2000

Komahata

Toyokoro Dome

~2000

A

Yudo Chobushi

Chobushi Synclinorium

Fig. 4 Geological cross-sections of the Toyokoro Hill.

— 545 —




Bulletin of the Geological Survey of Japan, Vol. 33, No. 11

roughly estimated to be less than 100 m.

Such brackish molluscan fossils as Ostrea sp.
are found in the formation. Sasa et al. (1952)
considered the formation to be Paleogene in
age. However, the author is of the opinion that
the formation is the Neogene from the reasons
as follows: 1) Lithofacies of the formation is
quite different from that of Paleogene forma-
tions in the Kushiro Coal Field; 2) The
formation is closely accompanied by the
overlying Toberi Formation described below.

3.2.2 Toberi Formation (new name)

The Toberi Formation corresponds to the
lower part of the Nakasato Formation of
Onrtsura (1962). It is distributed en échelon
along the axis of the Toyokoro Dome. It is
found that a basalt lava of the formation
overlies concordantly the Toyokoro Coal-bear-
ing Formation in the Kogawa River area.
On the other hand, the formation is overlain
unconformably by the Okawa Formation with
a basal conglomerate. .

The formation is composed entirely of
volcanic rocks such as lava, volcanic breccia,
tuff’ breccia, tuff and welded tuff' of various
compositions. In the upper stream of the
Okawa River, successive accumulation of
basalt lava, green tuff breccia, andesite and
rhyolite welded tuff is observed, and this fact
indicates that the compositional change from
basic to acidic occurred in volcanic activity
during the Toberi time. Nemoto (1933) called
this rhyolite welded tuff as glassy sodic rhyolite
or “okawaite”. SaTon (1976) studied the same
rock and concluded that it is peralkaline
comendite from its mineral assemblage and
chemical composition.

Judging from the distribution and change in
thickness of the formation, it is suggested that
the eruptive activity occurred along fissures
parallel to the western margin of the Toyokoro
Hill.

3.3 Okawa Formation (ONITsURA, 1962)

The Okawa Formation redefined by Yama-

cucHI (1970) includes the upper part of the
Nakasato Formation and the total Okawa
Formation of Onrtsuka (1962) all together.
Onrrsura (ibid.) divided the Tokachimaku-
betsu Formation into the Nakasato Formation
of effusive rocks and conglomerate, and the
Okawa Formation represented by mudstone.
However, the Nakasato Formation can be
divided into two members by a distinct un-
conformity between the lower volcanic rocks
and the upper conglomerate. In addition, the
upper conglomerate grades into the Okawa
Formation of Onitsuka. Consequently, the
Okawa Formation here defined comprises the
above-mentioned conglomerate and the Okawa
Formation of ONITSURA.

Tokachichurui
Group unconformably and is distributed in the
western central part of the area, and is sur-
rounding the Tokachichurui Group. The
formation is lithologically subdivided into two
members, the Sandstone Member below and
the Mudstone Member above. The formation
ranges in thickness from 400 to 1,200 m.

The formation covers the

3.3.1 Sandstone Member

The member is distributed around the Toberi
Formation. It is always accompanied by a basal
conglomerate bed containing boulders of rhyo-
lite welded tuff. The bed ranges in thickness
from one to ten-odd meters. The main part of
the member consists of bluish grey well-sorted
massive tuffaceous sandstone. The thickness of
asingle layer is about several tens of centimeters
and grain size generally changes from coarse to
fine upward. Sandstone sometimes contains
thin seams of coaly shale. From this sandstone
bed, near the triangulation station 331 m, west
of Okawa, Ostrea sp., Mpytilus sp., Venericardia
sp. and Cardium sp. were found. ONITSUKA
(1962) reported the occurrence of foraminiferal
species such as Rotalia cf. tochigiensis and R. sp.
The member ranges in thickness from 30 to
250 m.

3.3.2 Mudstone Member
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The Sandstone Member grades into the
overlying Mudstone Member through an
alternation of two facies. Mudstone is soft and
dark grey to brownish dark grey in color and
tends to break into angular fragments by
weathering. Sandstone is bluish grey in color
and well-sorted fine-grained tuffaceous one,
usually with graded bedding. Sometimes,
boulders of red chert, porphyrite and rhyolite
welded tuff of several tens of centimeters in
diameter are found in the lower part of the
member. The upper part of the Mudstone
Member is characterized by the common
occurrence of arenaceous foraminifera repre-
sented by Martinotticlla communis, Haplophrag-
moides spp. and Cyclammina sp.

The member has a total thickness of 200 to
300 m in the Ushishubetsugawa area, while
the thickness increases southward to reach 800
to 1,000 m along the Toberi River.

3.4 Ushishubetsugawa Group (new name)

The Ushishubetsugawa Group corresponds
to the Toberi Group of OnrTsura (1962) and
covers the underlying Okawa Formation con-
formably. It is widely distributed in the area
and can be divided into two formations, the
Oikamanae Formation represented by hard
mudstone with conglomerate, and the Taiki
Formation characterized by diatomaceous
massive siltstone. This group ranges in thickness
from 500 to 800 m in the western limb of the
Toyokoro Dome (Fig. 5), and ranges from
2,000 to 2,200 m in the eastern limb (Fig. 6).

3.4.1 Oikamanae Formation (NEmMOTO ef al.,
1933; OnrTsuka, 1962)

Onrtsurka (1962) divided the Oikamanae
Formation of Nemoto ¢f al. (1933) into the
Okawa and Oikamanae Formations based on
lithofacies and fossil evidences.

The Oikamanae Formation is widely dis-
tributed around the Okawa Formation from
the upper reach of the Ushishubetsugawa
River to that of the Oikamanae River. It is
apparently concordant with the underlying

Okawa Formation. However, at a few localities,
a basal sandstone layer of 20 m thick containing
glauconite and pumice g‘rains, covers directly
mudstone of the Okawa Formation with a
sharp boundary. On the other hand, at the
point 5.3 km west of Oikamanae, the uppermost
mudstone of the Okawa Formation grades into
the Oikamanae Formation containing glauco-
nite grains and intercalation of hard mudstone.
The Oikamanae Formation grades into the
Taiki Formation.

The formation is divided into the Hard
Mudstone Member and the Conglomerate
Member. The Conglomerate Member is de-
veloped mainly in the middle part of the
Oikamanae Formation, but in the southwestern
area of the Oikamanae River, it occupies the
middle and upper parts of the formation,
being dominated by coarser facies. The two
members show partly an interfinger relation.

a) Hard Mudstone Member (new name)

The member is represented by the so-called
“hard shale” and is distributed in the area
along the Kogawa and Oikamanae Rivers. It
is composed of alternation of hard platy
mudstone of 5 to 10 cm thick and siltstone of
1 to 2 cm thick. In the upper reaches of the
Kogawa and Oikamanae Rivers, a layer of
pumice tuff of 10 to 20 m thick can be traced
as a good key bed in the lower horizon of the
member. Alternation with sandstone is also
developed in the middle horizon of the
member. Alternation of hard mudstone with
diatomaceous siltstone of the upper horizon
grades into the Taiki Formation by increasing
an amount of siltstone. Marly nodules of 0.5
to 1 m in diameter are sometimes found in the
member. Megafossils are not abundant but
some molluscan species such as Lucinoma sp.,
Portlandia sp. and Makipama chitanii are rec-
ognized from the upper horizon. Arenaceous
foraminifera and diatom are often found from
soft siltstone. The member ranges in thickness
from 300 to 700 m in the western limb of the
Toyokoro Dome and from 800 to 1,000 m in
the east.
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Fig. 5 Columnar sections of the Ushishubetsugawa Group in the western limb of the Toyokoro Dome.
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b) Conglomerate Member

The member occupies usually the middle
horizon of the Oikamanae Formation and it
dominates in the northern and southern areas.
The member is characterized by repeated
sedimentation of graded layers from conglom-
erate to sandstone whose thickness ranges from
I to 10m. Slump deposits are often seen,
which are composed of poorly sorted medium-
to coarse-grained sand with blocks of hard
mudstone.

Pebbles of the conglomerate are mostly of
rocks derived from the Hidaka Metamorphic
Zone, and rarely of volcanic rocks of the
Toberi Formation. Mrvasaka and Kixkuchr
(1978) called it the “Hidaka facies” of the
Oikamanae Formation and suggested that the
southern Hidaka Metamorphic Zone violently
upheaved since the middle stage of Oikamanae
period.

The member varies in thickness from place
to place, 200 to 300 m in the north, 500 m in
the south and 0 to 20 m in the central. This
fact suggests differential subsidence within the
‘sedimentary basin of the Oikamanae Forma-
tion. No fossils have been reported from the
member.

3.4.2 Taiki Formation (NEMOTO ¢t al., 1933)

The Taiki Formation is equivalent to the
Moiwa Mudstone Formation (Nacao and
Mitang, 1960) and to the Shiranuka Formation
(Tanar and YamacgucHi, 1965). The formation
grades from the Oikamanae Formation and is
overlain by the Nukanai and Komahata
Formations with a partial unconformity. It
shows extensive distribution from the Noyaushi
River to Yudonuma.

The formation is composed of greenish grey
diatomaceous to tuffaceous siltstone which
breaks into pale yellowish white blocks when
weathered. It shows usually no bedding, but
frequently intercalated with white fine-grained
glassy tuff layers of 5 to 15 cm thick. Large
calcareous nodules of 2 m in diameter are also
contained. Diatom fossils and Makiyama chitanii

are abundant, but megafossils are rarely found
except a few specimens of Yoldia sp. and
others.

The formation ranges in thickness from 150
to 350 m in the western limb of the Toyokoro
Dome and from 900 to 1,000 m in the east.

3.5 Tokachi Group (MITANI ¢ al., 1958;
YamagucH! et al., 1978)

Mitant et al. (1958) gave the name of the
Tokachi Group to the Pliocene sediments
distributing along the Toshibetsu River and
divided it into the Hombetsu, Ashoro and
Ikeda Formations. Tokachi Research Group
has investigated the Plio-Pleistocene of the
Tokachi Plain and reexamined the Tokachi
Group together with the Obihiro Formation of
NemoTo et al. (1933). The Tokachi Group is
now subdivided in ascending order into eight
formations, namely the Hombetsu (equivalent
to the Nukanai
Ashoro, lkeda, Osarushinai, Oribeyama,
Shibusan (including Meto Tuff Member)
and Nakasato Formations (YamacucHul e al.,
1978).

In the Toyokoro Hill, there distribute the
Nukanai, Komahata, Ikeda, Osarushinai,
Meto and Mikawa (equivalent to the Nakasato
Formation) Formations (Fig. 7). The Tokachi
Group overlies the Ushishubetsugawa Group
with a partial unconformity.

Formation), Komahata,

3.5.1 Nukanai Formation (Mivasaka et al.,
1978)

The Nukanai Formation corresponds to the
Nukanai Sandstone Formation (Nacao and
Mrrani, 1960; Yamacucui, 1970), to the
Noyaushi Formation (Onrrsuka, 1962) and
to the Chobushi Formation (Matsuno, 1962;
Tanar and Yamacuchr, 1965).

In the Noyaushi River area, a pebble-bear-
ing sandstone bed overlies the Taiki Formation
with eroded surface. Mode of occurrence of
trace fossils of 10 to 20 cm in length found at
the top of the Taiki Formation also supports
the presence of unconformity. On the other
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hand, in the eastern side of the Toyokoro
Dome, siltstone of the Taiki Formation grades
into this formation intercalating sandstone
beds. The formation shows separated distribu-
tion on the both sides of the Sarubetsu anticline
(Fig. 8) and in the eastern side of the Kubo-
Yudo area.

The basal part of the formation is composed
of alternation of grey sandy siltstone and dark
greyish green fine-grained sandstone. Siltstone
is poorly sorted in general compared with that
of the Taiki Formation. The main part of the
formation is characterized by poorly sorted
bluish grey to dark green massive fine-grained
sandstone.

The upper part of the formation consists of
well-sorted soft fine-grained sandstone. Mica
flakes are found throughout the formation. In
the eastern side of the Kubo-Yudo area,
however, conglomerate is developed and is
called the Sunagawa Conglomerate Bed by
Nacao and Mirant (1960). The bed laterally
changes its facies in the
Chobushi River area.

The formation is the horizon which yields
the Takikawa-Hombetsu Fauna characterized
by Fortipecten takahashii, and contains diatom
fossils in sandy siltstone. It is also characterized
by the presence of foraminiferas such as
Cribroelphidium oregonense and Buccella frigidus,
and by the absence of Makiyama chitanii which
is common in the Ushishubetsugawa Group.

The formation varies in thickness from place
to place, 200 to 350 m in the western limb of
the Sarubetsu anticline, 20 to 60 m in the
eastern limb and 300 to 450 m in the Chobushi
River area.

into sandstone

3.5.2 Komahata Formation (Matsur et al.,
1970)

The Komahata Formation is of the same
stratigraphic position as the Nukanai Forma-
tion, but their direct relationship is not
ascertained. However, the author discriminated
two formations based on the difference in
lithofacies and fossils, and defined the Koma-

hata Formation separately in this paper. It
is distributed in limited areas near Nakasato
and Motochurui.

The formation is composed mainly of loose
sandstone and muddy sandstone with the
intercalations of pebble-bearing sandstone and
conglomerate. Abundant molluscan fossils and
foraminifera are found in this formation.
Mivasara et al. (1978) reported Patinopecten
(Mizuhopecten) yessoensis, Monia macrochisma,
Cyclocardia ferruginea, C. prolongata nakamurat,
Nuttallia commoda and subordinate amounts of
Chlamys coshibensts, Fortipecten takahashii, Lucinoma
annulata, Clinocardium sp., Serripes sp. and Mpya
sp. In addition, Pseudogrammatodon sp., Chlamys
cf. daishakaensis and Papyridea sp., which are
characteristic species of the Setana Fauna, are
also reported. Foraminiferal fauna from this
formation is represented by such species as
Cibicides lobatulus, C. aknerianus, Elphidium sub-
arcticum and Elphidiella arctica, and is quite
different from that of the Nukanai Formation.
This is one of the reasons to separate the
Komahata Formation from the Nukanai
Formation as afore-mentioned.

Thickness of the formation is 120 m in south-
ern Nakasato and 30 to 50 m in Motochurui.

3.5.3 Ikeda Formation (Omismr and Wara-
'NaABE, 1932; MaTsur and YamacucHr,
1970)

The Ikeda Formation proposed by Mrrant
(1964) is divided into two parts, lower and
upper, by an unconformity in between.
MaTsut and Yamacucur (1970) redefined the
lower part as the Ikeda Formation. It is
distributed in the northern Toyokoro Hill and
covers the underlying Nukanai Formation
unconformably.

The formation is composed of Tuff and
Lignite-bearing Members with a total thickness
of 100 to 200 m.

a) Tuff Member

The Tuff Member corresponds to the
Inashibetsu and the Sarubetsu Tuff Beds of
Oxazaxki (1957). The member is distributed
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on both sides of the Sarubetsu anticline. In
the western side, the member is divided into
two parts by intercalated pebble and lignite-
bearing beds of 2 to 30 meters thick. The lower
part is composed of poorly sorted rhyolitic
pumice tuff carrying biotite- and quartz-
bearing pumice abundantly. The upper part
is composed mainly of fine-grained glassy
andesitic tuff. Lithological aspects indicate
that they are of pumice flows. In the eastern
side, the member is made up of well-sorted
glassy tuff which is similar in composition to
andesitic tuff of the western side. The tuff bed
can be traced as far as the Toshibetsu River
area to the north. It ranges in thickness from
15 to 50 m.

b) Lignite-bearing Member

The member covers the Tuff Member
conformably and is distributed on both sides of
the Sarubetsu anticline. The member is of
fresh to brackish water origin and is composed
of claystone, sandstone and conglomerate with
frequent intercalations of tuff and lignite.
Lignite seams prevail in the northern area. The
uppermost part of the member is composed of
shallow marine facies in which such molluscan
fossils as Mytilus sp., Macoma sp. and Mpya sp.
are found. In the lignite seams, fossil seeds of
Menyanthes trifoliata are commonly recognized.
Total thickness of the member is estimated to
be 100 to 150 m.

3.5.4 Osarushinai Formation (MaTsul and
YamacucHr, 1970)

The Osarushinai Formation is equivalent to
the lower half of the upper Ikeda Formation of
Mirant (1964), and the Humbe Sandstone
Member of the Ikeda Formation of Oxrazaxi
(1957). The formation covers unconformably
the Ikeda Formation and crops out in the
western Sarubetsu River area.

Matsut and Yamacucu: (1970) defined the
formation in the Osarushinai Hill, its type
locality, north of the Tokachi River, describing
that sand and gravel beds are dominant in the
lower and upper parts, and that sand and silt

beds are predominant in the middle, these beds
being partly in interfinger relation. Within the
investigated area, the lower and middle parts
are distributed.

The basal part is composed of poorly sorted
subangular pebbles of slate, hornfels and
granitic rocks, while the main part is generally
composed of the alternation of rounded gravel
and sand layers with cross-bedding. The upper
part consists of well-sorted fine to medium-
grained sand and silt with the intercalation of
lignite seams. The formation is regarded as
being of littoral embayment depesition. Fossil
enclosures are often recognized; in which
marine molluscan fauna of boreal embayment
species such as Glycymeris yessoensis, Callithaca
adamst, Peronidia sp., Macoma sp. and Mpya
Japonica and of warm current species, Umbonium
costatum and others, are contained.

Foraminiferal fauna is represented by the
species such as Elphidium bartleiti, E. clavatum,
Cribroelphidium oregonense, Buccela frigidus and
Buliminella elegantissima (MaTsuzawa et al.,
1978). Total thickness of the formation exceeds
120 m.

3.5.5 Shibusan Formation (YAamaGucHI et al.,
1973)

The Shibusan Formation is nearly equivalent
to the upper half of the upper Ikeda Formation
of Mrrans (1964) and overlies the Osarushinai
Formation unconformably. It is divided into
three members, the Kuttari Welded Tuff and
the Meto Tuff Member at the basal part, and
the Lignite-bearing Member. The formation
crops out far west from the northwestern
margin of the Toyokoro Hill and only the Meto
Tuff Member is found within this area.

Meto Tuff Member (Matsur and Yawma-

cucHI, 1970)

MaTtsut and YamagucHr (1970) gave the
name to the pumice flow bed near Meto,
Ashoro City, 40 kilometers north of the
Toyokoro Hill, and its southern extention
reaches the western margin of this area.
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At the type locality, the member is divided
into lower biotite rhyolite pumice flow deposits
and upper hornblende hypersthene dacitic
pumice flow deposits, intercalated by a
conglomerate layer of 1.5m thick. Only the
lower part, biotite rhyolite pumice flow
deposits, are recognized in this area. The
member is represented by loose tuff consisting
of pumice and lithic fragments, and is grey to
pale grey in color. The member is also found
by drilling underneath the alluvial plain
around Obihiro City. Thickness of the member
is estimated to be less than 30 m.

3.5.6 Mikawa Formation (YamacucH! et al.,
1978)

The Mikawa Formation corresponds to a
part of the Obihiro Formation of Osur and
WATANABE (1932) and of NEmoToO et al. (1933)
and a part of the Higher Terrace Gravel of
Hasamoto (1955), Oxazaxkr (1957) and
Mrrant (1964). The distribution of this forma-
tion is limited in a narrow area in the western
margin of the Hill. The formation covers
unconformably the Ikeda and Osarushinai
Formations, and is composed mainly of gravel
with occasional intercalations of sand and silt.
Pebbles of the gravel bed are of older rocks from
the Hidaka zone. They are rather well-sorted
compared with those of terrace deposits, and
sandstone pebbles of 3 to 5 cm in diameter are
dominant. They are cemented by muddy sand
and are loosely consolidated.

Taking into consideration of the distribution
of the formation and its constituents, it is
plausible that a large amount of clastic
material was supplied by violent upheaval of
the southern Hidaka Mountains and deposited
in graben-like depressions along the western
margin of the Toyokoro Hill.

Total thickness of the formation is estimated
to be about 120 m in maximum.

4. Geologic Age and Correlation

For the discussion of geologic age and

correlation of the above-mentioned Neogene
formations, the Nukanai Formation and the
Ushishubetsugawa Group may be considered
as key formations.

The Nukanai Formation is the horizon which
yields the Takikawa-Hombetsu Fauna (Fujie
and Uozuwmr, 1957) represented by Fortipecten
takahashii and Cribroelphidium oregonense. It is
also referred to Denticulopsis kamischatica zone
(Korzuwmtr et al., 1980) from a biostratigraphic
zoning by diatom fossils. Furthermore, K-Ar
age of the Tuff Member (Inashibetsu Tuff
Bed) of the Tkeda Formation is reported to be
4.14+1.1 Ma (SuBaTa ¢t al., 1975). Con-
sequently, the Nukanai Formation is considered
to be early Pliocene in age and is correlative
with the formations such as the Kotan Forma-
tion of the Akan Group in the Kushiro Coal
Field, the Horokaoshirarika Formation of the
Fukagawa Group and the Yuchi Formation
in the Tempoku Coal Field. From the upper
horizon of the Tokachi Group, the following
K-Ar ages are known: an obsidian pebble
from the Oribeyama Formation=1.7040.16
Ma, the Meto Tuff Bed=1.24-2.2 Ma, the
Kuttari Welded Tuff=0.96+0.10 and 0.75
+0.38 Ma (SmmBaTA ef al., 1979). These
results suggest that the Tokachi Group has an
extent from Pliocene to Pleistocene in age.

The Ushishubetsugawa Group is lithologi-
cally characterized by ‘“hard shale” in the
lower part and diatomaceous siltstone in the
upper. In addition, the biostratigraphic cor-
relation by diatom indicates that the Taiki
Formation corresponds to the range from
Denticulopsis hustedtii zone to D. kamischatica
zone (Koizumr et al., 1980). On the other
hand, the upper part of the Oikamanae
Formation yields diatom fossils belonging to
Denticulopsis- hustedtii — D. lauta zone. From these
evidences, the group is considered to be middle
Miocene to early Pliocene in age and can be
correlated with the strata from the Atsunai
to Shiranuka Formations in the Kushiro Coal
Field and with those from the Wakkanai to
Koitoi Formations in the Tempoku Coal

— 554 —




Stratigraphy of the Toyokoro Hill, Eastern Hokkaido (S. Yamaguchi)

Field.

It is rather difficult to determine the definite
age of lower Neogene formations because of the
lack of paleontological and geochronological
data, but it is possible to make some considera-
tions as described below. The Okawa Forma-
tion is covered by the Oikamanae Formation
and is characterized by Haplophragmoides renzi,
Martinottiella communis and others which are
found commonly in early to middle Mio-
cene formations such as the Kawabata and
Kotambetsu Formations in the western margin
of Central Hokkaido. Therefore, the formation
is considered to be early to middle Miocene
in age.

The Tokachichurui Group is characterized
by a coal-bearing bed in its lower part and
volcanic rocks with peralkaline rhyolite welded
tuff in the upper, but it is impossible to find
equivalent formations in Central and Eastern
Hokkaido. However, K—-Ar age of peralkaline
rhyolite welded tuff from the Toberi Forma-
tion is reported to be 15.140.6 Ma .(SHiBATA
et al., 1975) and the group is unconformably
covered by the Okawa Formation. Therefore,
the Tokachichurui Group is tentatively referred
to the lower Miocene. '

5. Geologic Structure

Geologic structure of the Toyokoro Hill is
characterized by the Toyokoro Dome elongated
in the N-S direction with the Toyokoro
Formation as a core. This structure is modified
by several transverse faults and neotectonic
movements parallel to the western margin of

the Hill (Fig. 8).
5.1 Fold

The Toyokoro Dome is made up of an
anticlinorium of N-S trend in which several
anticlines are recognized such as the Sarubetsu,
Churui and Tepikirenai anticlines. They are
generally short in length and seem to be a
group of small-scale anticlines. This structure
may be a reflection of that of basement blocks

which is considered to be distributed unevenly
under the Tertiary. Generally speaking, the
strata incline more steeply in the western limb
of anticlines than in the eastern (Fig. 4) and
thus it is considered that tectonic force acted
westward.

The anticlinorium is accompanied by a few
synclines, the Taiki syncline at its southwestern
margin, and the Chobushi and Noyaushi
synclines on the eastern area of the Hill
(Fig. 8). This geologic structure of the Toyo-
koro Hill is well corresponding to the gravity
anomaly of the area (MarsupAa and Supa,
1964), namely the Taiki, Chobushi and
Noyaushi synclines to the low anomaly and
the central part of the Hill to the high.

5.2 Fault

Faults of this area are of two principal
trends: N-S trending faults parallel to the
axis of the dome and separating the Neogene
from the pre-Tertiary rocks, and of E-W
trending ones which traverse the axis of the
dome.

The former is parallel to the direction of the
Tokoro-Toyokoro zone and controls the distri-
bution of pre-Tertiary basement blocks. For
example, the Okawa fault is considered to
have been formed in relation with an upheaval
of the dome which began at the initial stage of
deposition of the Ushishubetsugawa Group
and to have bordered the western boundary of
basement blocks.

The latter, transverse faults, in which two
directions of E-W and ENE-WSW are
recognized, may have been formed with
intermittent upheavals of the basement after
the deposition of the Nukanai Formation, and
successively after the formation of N-S trending
faults. The Moiwa fault, among others,
displaced northern blocks downward relative
to southern one. On the other hand, the
fault system of E-W trend is developed in the
southern area. For example, the Meiwa fault
caused large right lateral displacement of the
basement blocks.
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Fig. 8 Structural map of the Toyokoro Hill.
1. Terrace deposits, 2. Base of Osarushinai Formation, 3. Base of Ikeda Formation, 4. Base of Tokachi
Group, 5. Base of Ushishubetsugawa Group, 6. Okawa Formation, 7. Tokachichurui Group, 8.
Toyokoro Formation, 9. anticlinal axis, 10. synclinal axis, 11. fault and active fault, 12. warping line.

The Oribe fault is a normal one of west side
down. The fault can be traced from Sakura-
Quaternary tectonic features recognized in  yama, 25 km north of Obihiro City, to the
the studied area are the Oribe fault and the western margin of the Toyokoro Hill. It is

Makubetsu warping. evidenced that the fault displaces the Meto

5.3 Quaternary tectonic features
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re- Tertiary
i (Toyokoro Formation)

Fig. 9 Contour map of Bouguer anomalies
(MaATsuDA et al., 1964). Contour interval is 5 mgals.

Tuff Member (MaTsuzawa et al.,
AxiBA et al., 1981).

The Makubetsu warping was once called the
Makubetsu Steep Dipping Zone (YAMAGUCHI
et al., 1978; Martsul et al., 1978). The warping
can be traced almost parallel to the axis of
the Sarubetsu anticline from Inashibetsu to
Nukanai. The strata in the area have a general
dip of 10°, while those of the central part of the
warping have dips of 20° to 60°. It was also
clarified that the Oribe fault and the Maku-
betsu warping displaced a gravel bed of
middle Pleistocene fan deposits (MaTsut ef al.,
1980).

At the end of the Miocene, the Kitami-
Urahoro horst (Mivasaka and KikucHz, 1978)
began to move up at the western margin of the
Kushiro Coal Field. Then, tilting blocks of the
horst thrusted up toward west and formed

1981;

subsiding areas at its front. These movements
continued until present and played an impor-
tant part to make up the “Tokachi Tectonic
Basin” (Martsut ¢t al., 1978).
Above-mentioned neotectonic features in
this area are considered to be resulted from the

evolutional process of the Tokachi Tectonic
Basin.

Summary

1) The Toyokoro Hill occupies the south-
ernmost part of the Tokoro-Toyokoro Zone and
the Neogene and Quaternary are developed
around the Toyokoro Formation of Jurassic
age.

2) The Neogene and Quaternary are
divided into the Tokachichurui Group, the
Okawa Formation, the Ushishubetsugawa
Group and the Tokachi Group in ascending
order.

3) From K-Ar age data, paleontological
evidences, lithologic characteristics and strati-
graphic succession, these strata are dated as
follows: The Tokachichurui Group is early
Miocene in age, the Okawa Formation early to
middle Miocene, the Ushishubetsugawa Group
middle Miocene to early Pliocene and the
Tokachi Group early Pliocene
Pleistocene.

4) Geologic structure of the Toyokoro Hill
is characterized by the Toyokoro Dome of
N=S trend and by fault system of two directions.
In the northwestern limb of the dome, neo-
tectonic -features are recognized. These struc-
tural characteristics can be interpreted as
those of the evolution process of the Tokachi
Tectonic Basin.

to early
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