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Damesites damesi (Jimpo)

D. semicostatus (Y asg MS.) MATSUMOTO
D. sugata (FORBES)

Desmophyllites diphylloides (Forses)
Hauericeras (Gardeniceras) angustum (Y ABE)
H. (G.) sp.

Neopuzosia ishikawai ( JimBo)

N. japonica (SpaTH)

Yokoyamaceras jimboi MATSUMOTO
Anapachydiscus sp.

Eupachydiscus haradai (J1MBo)

Canadoceras sp.

Menuites naibutiensis MATSUMOTO

M. japonicus MATSUMOTO

M. (?) sp.

Texanites oliveti (BLANCKENHORN)
Hyphantoceras sp.

Bostrychoceras sp.

Scaphites pseudoaequalis Y ABE
Polyptychoceras obstrictum (Jimso)

P. haradanum (YOKOYAMA)

P. pseudogaultinum (YOROYAMA)
Subptychoceras yubarense (Y sBE)
Pseudoxybelocers quadorinodosum (JiMBO)
Baculites bailyi Woops®

B. tanakae Marsumoro & OBaTA®

B. sp.

Inoceramus uwajimensis YEHARA

Inoc. mihoensis MATSUMOTO

Inoc. ezoensis YOKOYAMA

Tnoc. ezoensis vanuxemiformis Nacao & MATSUMOTO
Inoc. japonicus Nagsao & MATSUMOTO
Inoc. amakusensis Nacao & MATSUMOTO
Inoc. naumanii YOKOYAMA

Inoc. orientalis SoxOLOW

Inoc. orientalis nagaoi Marsumoro & UEDA
Inoc. schmidti Mi1CHAEL

Inoc. balticus Boam

Inoc. aff. helonaianus MATSUMOTO

Inoc. cf. pseudosulcatus Nacao & MarTsumMoTO
Acila (Truncacila) hokkaidoensis NAG0
Nanonavis sachalinensis (ScHMIDT)
Propeamussium cowperi yubarensis YABE & Nacao
Lucina (Myrtea) ezoense NAGAO

Tellina sp.

Brunonia cassidaria (YoxovaMA)

Rostel laria japonica Nagao

Cf. Tessarolax acutimarginatus NaGgao
Dentalium sp.

Echinoidea

Crab

Fish scale
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Fnmecula Jaboroonsis Kgxwo 8 Marsoo

Auila {s. s vigifia cfongata Naoo & Hunoxa

Yoldia {s. 5 biremis Uozvuc
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Y. (Cnesterison) nolabilis Yoxov s

Yo (s 5) of, alanensis

Perttandia (Portlandelte) tokunagai var. hayasokai Uiy -

PoiP fohonagad (Yosov s
P (Y ol watassi (K

Enans)

¥

Nucrlana sp.

AMattetia <. poronnica {Yoxovans}
Anadara <p.

Aytitus sp.

FLithophaga chitnletsuensis Faxyo & Nyrseso

L. otukai Hytar & Noxuna

Patinopectes Komral sigoensis Marse &

Veuericandia f, abosinaionsis Orcxs

Vit
Lucinora aff. hanmibali (Cran)

Conchacele disjurcta Gmy

Nemocardiuns yokoyanal Taxeny -

Papyridea harvimanm (Dan) o
Serripes jet (Breeie)

8. fujinensis (Yoxovawa)
Dosinia yamaguclic (Kaxso & Matseso)

Marcenavia chitaniana {Yoxovaua}

M.y

dai (Konenana)

Spisnta onnechiria (Oruxs)

5.
Platyodon wippomica Vorvsr & Fromm

Paronidia t-matumotoi Osuxa

Macoma optiva (Yoxorams)

M. <. tokyoensis 4
M. cf. practesta (v, Nszan:

M. calcarea (Gurir
M. sp.

Pariploma beshoensis (Yoxovsua)

Mya cuscifornis (D)

M. truncata Lssc

Panomya? sp.
Phoradidea Tolokas Kaxzo & Marsuso

Crapidula sp.
Polirices didymoidies Kixxo & Mazsuso

Natica (Tectonatica) scvera (Goote)

N.{T) ezoma Kasxo & Masso

Turitells s-hataii Nowvss —
T. forkitirata chi is Koraga,
Trophonopsis faliz (Yoxovasa) _—
istrolopis sp:
spu

Bucainns of. Prowey

Nepturoat vomurai Croxs

Beringius sp.

Fulgoraria sp.
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(Abstract)

GEOLOGY

The “Sankei” sheet-map area is situated in the Haboro-
Tomamae coal field in the northwestern Hokkaidd. It entirely
consists of sedimentary formations whose stratigraphic sequence
is shown in Table 1.



CRETACEOQOUS

The Cretaceous formation is a thick series of marine sedi-
ments, and the paleontological evidences indicate that it is correl-
ative to the Upper Yezo group in the standard Cretaceous stra-
tigraphy in Hokkaidd. It includes six members U, to Uy in as-
cending order.

U,, although its lower limit is unknown, crops out only in
some restricted area along the Nakanohutamata-gawa (river). It is
more than 150 m thick and composed of dark gray siltstone inter-
calating many thin layers of tuff whose individual thickness is
from several to several 10 cm. The upper part of the member is
accompanied by poorly sorted sandy siltstone in which glauconite
grains are contained abundantly.

Calcareous concretions and fossil remains are generally poor
except for the lower part. The important fossils are Inoceramus
uwajimensis YEHARA and |. mihoensis MATSuUMOTO indicating
the lower part of the Urakawan stage.

U,, nearly 300m thick, transforms conformably from the U;.
It is composed mainly of dark gray mudstone. The mudstone of
the lower part is massive but those of the middle and lower
parts are intercalated with many layers of tuffaceous sandstone
and fine-grained tuff less than 10 cm in thickness.

Calcareous concretions, which contain fossil remains of ino-
cerami, ammonite and plant, occur abundantly in the middle and
upper parts. Inoceramus amakusensis NAGAO & MATSUMOTO
appears in the upper part of this member and continuously in
the lower part of the superjacent member U,. From these fossil
evidences the middle and upper parts of U, are correlated to the
upper part of the Urakawan stage at least.

U, has the broadest distribution among the members of the
Upper Yezo group and is about 500 to 600 m in thickness. This
member transforms gradually from the aforementioned U, mem-
ber and therefore the boundary between them can not be drawn
definitely.

The lowermost part of the member is rather frequently inter-



calated with the tuff layers as compared with the upper part of
subjacent member. The lower part consists of an alternation of
dark gray siltstone, gray or pale gray sandy siltstone and fine-
grained sandstone. These units composing the alternation are
1 cm or so in thickness, so that laminated stratifications are well
developed.

The middle part is composed chiefly of massive dark gray
siltstone which becomes coarser upwards and finally the upper-
most portion of this part changes to hard sandstone. The hard
sandstone is medium to very coarse. It characteristically contains
abundant grains of green rock and glauconite, and it is traced
in some extent from the Sakasagawa area in the south to the
Chikubetsu-tanko sheet-map area in the north.

The upper part is composed chiefly of laminated siltstone or
sandy siltstone and its uppermost part becomes massive sandy
siltstone.

Each rock facies shows some differences from each other in
the shape of calcareous concretions and the components of fossil
assemblage contained.

From the fact that Inoceramus japonicus NAGAO & MATSUMOTO
occurs in the upper part of this member, U, is correlative to the
upper part of the Urakawan stage.

U, crops out in the narrow area north to south, in the south-
ern area of the Sakasa-gawa (river) and has a thickness only
80 to 100 m. Between the subjacent U, and this member, there
are no abrupt changes in lithofacies.

The lower part is composed of greenish dark gray to dark
gray massive fine sandstone which abundantly contains glauco-
nite grains and coaly material and gradually becomes coarser
upward. The upper part is composed of tuffaceous coarse sandstone
which is considerably hard. So that this sandstone can be discrim-
inated from the hard sandstone in the U, only by paleontologi-
cal investigations.

In the lower fine sandstone, there are found many calcareous
concretions 5 to 50 ¢cm in diameter, which contain many ammo-



nites such as Polyptychoceras. Among fossil remains from this
member, the occurrence of Inoceramus schmidti MICHAEL, al-
though rare in numbers, shows that U, is surely correlative to
the Hetonaian stage.

U; is conformable to the above-mentioned U,, but the litho-
logical boundary between them is sharp. It is mainly composed
of soft siltstone intercalated with several layers of tuff including
mafic minerals.

U; is also correlative to the Hetonaian stage by the occur-
rence of Inoceramus schmidti MICHAEL.

Ug, the uppermost member of the Upper Yezo group in this
area, crops out in the area south of the Haboro-gawa (river).
It is conformable to the underlying Ug;, and mainly composed of
medium- to fine-grained sandstone. The uppermost part of this
member is an alternation of sandstone and siltstone. The total
thickness of the member is about 100m or more.

Concretions are frequent rather in the upper part than in
the lower one. Molluscan remains are contained throughout all
horizons, and amog of them Polytychoceras and Inoceramus
orientalis SokoLow are dominant.

Undifferentiated Upper Yezo group

The Cretaceous formation cropping out in the axial part of
the Haboro dome is mainly composed of siltstone, and in the
upper horizon of the middle part, a layer of sandstone having
similar rock facies to the hard sandstones in the U, or U, is
intercalated. This layer of sandstone is underlain by a thin
alternation of sandy siltstone and fine sandstone which closely
resembles the alternation below the hard sandstone in the U;.
From the above-mentioned rock stratigraphic succession, it is
considered that the sandstone layer may belong to equal horizon
to that in the U,. But subdivision of this Cretaceous formation
and decision of its precise time stratigraphic horizon are left for
the future studies.

Pankezawa formation (Age unknown) The Pankezawa formation



is divided into two parts. The lower one is composed of greenish
gray, medium- to very coarse-grained sandstone which is hard
and massive. The sandstone is made up of grains mainly of quartz,
hypocrystalline andesite and plagioclase, and subordinately of
augite, basic andesite, glassy acidic rock, quartz-bearing andesite
and others.

The upper part is composed of greenish or grayish white
tuff. Under microscope, it is of biotite-quartz-bearing andesitic
glass, consisting of glass, quartz and small quantities of plagio-
clase, accompanied rarely by grains of biotite and limonite.

The interrelation between the Cretaceous and this formation
can not be ascertained in the field and the age of this formation
has not been determined because of the lack of fossil remains.

NEOGENE TERTIARY

The Neogene Tertiary in this area includes six Miocene
formations which are mostly marine exclusive the non-marine
Haboro formation and the terrestrial to littoral Chiepotsunai
formation.

Haboro formation The Haboro formation crops out on the
axial part of the Haboro dome and in a small area on the north-
ern part of the eastern wing of the Chikubetsu syncline. This
formation, measuring up to 400 m in maximum thickness, covers
unconformably the underlying Pankezawa formation. It is com-
posed chiefly of sandstone and siltstone, and partly of bentonite
or bentonitic tuff, coal, coaly shale and sideritic marl.

Up to date, several species of non-marine molluscan fossils
and plant remains, although their individual numbers are little,
have been reported by some investigators. It is said that the
flora from this formation resembles the early Miocene Aniai
flora.

Sankebetsu formation The Sankebetsu formation is subdi-
vided lithologically into the lower sandstone bed and the upper al-
ternation, conformable each other. The columnar sections of the
formation at various localities are shown in the Figure 5 in the



Japanese Text.

The sandstone bed is composed of coarse- to fine-grained
sandstone, gray to greenish gray in colour. |Its basal part includes
pebbles of chert sporadically or thin layers of granular conglom-
erates containing chert pebbles in some places.

The alternation is composed of tuffaceous sandstone and mud-
stone, in which several layers of thin tuff are intercalated.

The Sankebetsu formation lies unconformably on the Haboro
formation in usual cases, but it rests directly on the Cretaceous
formation in the southeastern area.

Numerous molluscan fossils are found in this formation as
listed in the Table 4 in the Japanese Text. The assemblage of
the molluscan fossils, almost of them found in the lower sand-
stone, is called the Sankebetsu fauna, indicating warm temperate
conditions. It is correlative to the Takinoue fauna of the early
to middle Miocene in age.

Chikubetsu formation The Chikubetsu formation is divided
into the lower sandstone bed and the upper mudstone bed. |Its
columnar sections are shown in the Figure 5 in the Japanese
Text.

The sandstone bed is composed of massive, coarse- to fine-
grained tuffaceous sandstone, of which basal part is represented
by a basal conglomerate and a coal-bearing member in some
places. The mudstone bed is composed of massive, compact and
tuffaceous mudstone with several intercalations of pumiceous tuff
less than 10 cm in thickness.

The Chikubetsu formation unconformably covers the Sanke-
betsu formation in usual cases, but directly covers the Cretaceous
formation in the east.

The sandstone bed yields numerous molluscan remains through-
out whole horizons. This fossil assemblage is called the Chi-
kubetsu fauna whose association is listed in the Table 4 in the
Japanese Text. It is considered that the fauna represents the
transitional horizon between middle and upper Miocene because
it contains both elements of middle and upper Miocene.



Kotambetsu formation The main part of the Kotambetsu
formation consists of conglomerate, sandstone and mudstone, which
occur in a characteristic feature showing an orderly repetition of
sequence of cyclothemic arrangements. The typical sequence
of the cyclothemic arrangement is, in ascending order, 1) con-
glomerate, Il1) sandstone, Ill) alternation of sandstone and mud-
stone, and 1V) mudstone. And the upper part of the formation
is chiefly composed of rhythmic alternation of sandstone and
mudstone.

Additional characteristic feature of this formation is the uni-
que sedimentary structures such as interformational foldings,
erratic blocks and slumping sheets or balls in the conglomerate or
very coarse sandstone, conglomeratic mudstone, etc. found in
some horizons.

This formation is characterized also by the absence of ben-
thonic megafossil remains and of cross bedding, coal, plant re-
mains and others indicating a shallow facies.

In this formation, five tuff layers are intercalated.

Among them, the lowest one attains 100 m and others usually
several meters in thickness. They are traced in the whole area
as good key beds to identify the structure of the formation.

The relation to the subjacent Chikubetsu formation is para-
unconformity. Precise paleontological data to show the age of this
formation are not available.

Chiepotsunai formation The Chiepotsunai formation consists
mainly of coarse- to medium-grained sandstone. Locally at the
basal part, pyroclastic rocks are distributed. In the middle part
siltstone and conglomerate are found and in this part very thin
lignite seams are interbedded.

The pyroclastic rocks crop out in the northern part of the
area and are composed of andesitic volcanic breccia locally inter-
calated with layers of volcanic sandstone. The pebbles of breccia
are 5 to 20 cm in diameter and most of them are hornblende
andesite and rarely augite andesite.

The Chiepotsunai formation and the underlying Kotambetsu



formation seems to be conformable in this area, but they are in a
relation of clinounconformity in the northeast out of the mapped
area.

Fossils are very scarce in this area, but this formation is
surely equivalent basing upon the stratigraphic position to the
upper Miocene Wakkanai formation in the Tempoku oil field.

Embetsu formation The Embetsu formation transforms con-
formably from the Chiepotsunai formation, but a rapid change in
rock facies is found between them.

It is composed of massive, greenish gray, tuffaceous and dia-
tomaceous siltstone, which contains marly concretions from several
cm to several m in diameter.

Marine molluscan remains are included sporadically through-
out, although they are very scarce in numbers.

The age of this formation may be latest Miocene based upon
the stratigraphic position lying below the Mochikubetsu forma-
tion of the lower Pliocene in the western neighbouring area.

QUATERNARY

The Quaternary includes terrace deposits and alluvium de-
veloped along the rivers. They are fluviatile orgin and composed
of gravel, sand and clay.

ECONOMIC GEOLOGY

In this area, the important mineral resources are coal and
bentonite. Besides above, seepages of petroleum and thin lignite
seams are found.

Coal Coal seams are interbedded in the Haboro and Chi-
kubetsu formations. There are six seams which have been dis-
tinguished by the test boring at a point near Haboro Ni-ko
(Haboro 2nd pit) in the Haboro formation. However, the work-

”»

able one is only the “Honso” (main seam) of which total thick-
ness is about 4.5 m and its calorific value is 6,000 to 6,700 cal.

It was 1947 that the Haboro Ni-ko was opened, and its out-



put in 1958 was about 150,000 tons.

The coal in the Chikubetsu formation develops only in a
limited area on the western wing of the Haboro dome. There is
only one seam of 113 to 114 c¢cm in total thickness. It was once
worked shortly after the World War 11, but due to the disadvan-
tage of transportation it was closed soon.

Bentonite It was 1947 that the bentonite was exploited at
first. At that time, an annual output was about 70~80 tons.

Since 1958, Nihon Bentonite Kogyo Co. has been working

and producing 1,000 tons yearly for the use of mixing compound.
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