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GASTROPODA
Puncturella nobilis Abams (A.) - ------- a-8
Acmaea pallida (GouLbp) A---=-=-- 6ab -
Umbonium moniliferum (LAmMARCK)  ------ 56abs8
Homalopoma amussitatum (GouLD) -p--— - b-
Littorina sitkana PHiLiet -~ ——- - 56ab-
Ezolittorina squalida (BRODERIP et SOWERBY) ab-------- 8
Turritella sp. R NP
Batillara cumingii (Crosse) - —=---=- 56ab8
B ? sp. Q-----—-———
Lunatia pila ovata (SowerBY) - ------- ab-
Tectonatica janthostoma (DEsHAYES) - ------- ab-
T. sp. (cf. hirasei (PiLsery))  —------ 6---
Crepidula grandis MIDDENDORFF - —=-——--—-- ab-
Rapana thomasiana CRosse - ------- ab-
Nucella heyseana (DuNnkER) - =—---- 56ab -
Ocenebra suborpheus (Yokovyama) - —----- [
Mitrella burchardi (DuNKER) Pmmmm - - 6ab-
M. bicincta (Gourp)  —mmmm oo 8
Tritia festiva (Powys)  —————-- 6-b-
Neptunea sp. R AP,
Cingulinasp. e 8
PELECYPODA
Portlandia (Portlandella) sp. - ------ 2 -
Acila vigilia ScHeENck — —e——o - 2=

000 0000000000000
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Glycymeris middendorffi (SCHRENCK)
Arca boucardi JousSEAUME

Anadara broughtoni (ScHRENCK)

A. subcrenata (LISCHKE)

Mytilus (or Crenomytilus) sp.
Chlamys nipponensis akazara KurRoDA
Pecten yessoensis JAY

Anomia lischkei DAUTZENBERG et FISCHE
Crassostrea gigas (THUNBERG)
Astarte alaskensis DALL

Corbicula japonica PRIME

Diplodonta usta (GouLb)

Trapezium liratum (REEVE)

Lucinoma sp.

Clinocardium sp. (cf. nuttallii (CoNRAD))
C. sp.

Serripes ? sp.

Ezocallista brevisiphonata (CARPENTER)
Saxidomus purpuratus (SOWEHBY)
Dosina japonica (REEVE)

Cyclina orientalis SoweHBY
Protothaca sp. (cf. adamsi (REeVE))
P. euglypta (SOowEeHBY)

P. sp.

Gomphina melanaegis ROEMER

Tapes japonica (DESHAYES)

Mactra sulcataria carneopicta PILSBRY
M. veneriformis REeVE

Spisula sachalinensis (SCHRENCK)

S? sp.

Nuttallia ezonis KurobA et HABE
Macoma contabulata (DESHAYES)

M. praetexta (v. MARTENS)

M. incongrua (v. MARTENS)

M. nipponica (TOKUNAGA)
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Peronidia sp. (cf. lutea (Woob)

P. wvenulosa (SCHRENCK)  —--—o--- 6-b-

Anisocorbula venusta (Goutp)  —------- a--

Potamocorbula venusta (Goup) - ------- a--

Cryptomya sp. A-mmmmm——— -

Mya oonogai MAKIYAMA a------- abs

M? sp. [ S

CIRRIPEDIA
Balanus (s. 1.) sp. a---4--6ab-
ECHINOIDEA

Clypeasteroidea, incertae sedis [
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DORTRIE MR

Achnanthes lanceolata var. elliptica
A. cf. speciosa

A. sp. 1

Actinocyclus senarius

Amphora ovalis

Bacillaria paradora

Bacteriosira fragilis

Biddulphia aurita

B. cf. rhombus

Caloneis silicula var. trincatula
Cocconeis placentula var, euglypta and var. lineata
C. sp. 3 .

C. sp. 7. and sp. 8

Coscinodiscus excentri cus

. lineatus

. marginatus

cf. megalomma

sp. 1.

sp. 2.

IPISISIPISI

. sp. 3. o
Cycotella kitzingiana
C. cf. sterigella

C. cf. striata
Cymbella cf. affinis
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C. spicula

C. ventricosa and C. cf. ventricosa

Denticula hustedtii

D. kamichatika

D. lauta

D. sp.

Diatoma hiemale and D, hiemale var. mesodon
D. vulgare var, capitulata

Diploneis ovalis

D. smithii

Epithemia sorex

E. turgida

E, zebra and E. zebra var. probosscidea
Eunotia pectinalis var. minor

E. veneris r
Fragilaria construens

F. sp. 1.

F. sp. 3.

F, sp. 4

F. sp. 5

Gomphoriema acuminatum var. Corocata vars.
G. sp. 1.

G. sp. 2.

G. sp. 7.

Hantzschia amphioxys

Melosira granulata and M. granulata vars.
M. cf. islandica

_ italica and M, italica var. tenuissima
sulcata

. of. sulcata

. undulata?

M, varians

Meridinn sp. |. and sp. 2.

Navicula incerta

N. cf. hasta

Nitzschia obtusa var+ scalpeliformis

la iy
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Pinnularia borealis r
P. gentilis r
P. gibba

P. cf. triumvirosum
Plagiogramma sp. 1. and sp. {a.
Rhaphoneis kiner:

R. sp. 1.

R. sp.

Rhoicosphaenia curvata
Rhopalodia gibba
R, gibberula var. 1.
Stauroneis sp, 2.
Stephonodiscus sp,
Stephanopyris turris

-
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Surirella eximia ‘ T

S. tenella T

Synedra ulna [ [
S. veaucheriae var. perminuta r

Tabellaria fenstrata r r
Tetracyclus emarginatus T
Thalassiosira cf ., baltica r

T, decipiens c r
T, elegans T r
Resting spores of diatom a [
Sponge specules c a
Silicoflagellates r
Chrysalamonads c a
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Abies zol 189 27 13 9 1l 12 31 33 4
Picea 20 11 8 16 120 2/ 10 1| 18 39 34
Pinus X | R | N | 3 19
Tsuga 1 6| 5
Cryptomeria? 1 2
Salix 4 1 3 o 19 5 1 1 1
Juglans 3 1
Pterocarya Zi 203 20 1 2
Betula 8 9 7 12 18] 12 120 100 5 1| 3
Alnus 120 25 43 15| 17| 18 19 21} 18 1 2
Carpinus 1 1
Corylus 1
Fraxinus 11 8 7 5 9 1t g 3 1
Quercus 140 17 8 14) 171 21 23 13 13 2 4
Fagus 201 20 11
Ulmus 11016 14] 4 17 15 11 19 13 1] 1
Zelkova 1
Tilia 1.
Ericaceae 1
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yia ¥ (a;%)). 5 No. 7 | No.{-—a No.|1 —b
B ™, | 22.85 | 35.6~37.9 | 38.0~44.5

Abies 9 13 6 17
Picea 8 15 25 105
Pinus 2 5 3 8
Tsuga 1 2
Salix 4 2 2
Juglans 1 4
Pterocarya 1 4
Carpinus 2 1
Corylus 1
Betula 9 9 17 42
Alnus 12 10 4 12
Quercus 14 30 43 4
Ulmus 3 2 3 1
Tiex 2 2 1
Ericaceae 1 3 1
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POLYCHAETA
Serpulidae, incertae sedis

GASTROPODA
Ezolittorina squalida (BRODERIP et SOWERBY) 49—72 —46
Batillaria cumingii (CROSSE) 23—44 —45
Tectonatica janthostoma (DESHAYES) 43—55 —50
Crepidula grandis MIDDENDORFF (34)36—46 —50
Fusitriton oregonensis (REDFIELD) (34)35—59 36—50
Nucella heyseana (DUNKER) 35—50
N. freycineti (DESHAYES) 36—46 41—46
Ocenebra “lumaria (YOKOYAMA)” 34—55 36—46
Trophonopsis candelabrum (REEVE) 34—39 —46
Mitrella burchardi (DUNKER) 31—51 —46
Tritia acutidentata (SM1TH(E, A, )) 28—43 —43
Neptunea arthritica (BERNARDI) 35—45 40—46
Buccinum middendorffi VERXRUTZEN var, 43—50
B. chishimana P1LSBRY 43—55
Ophiodermella miyatensis (YOKOYAMA) 39—49 —4p




Pacific i |Japan seax
PELECYPODA
Arca boucardi JoUSSEAUME 30—43 —43
Anadara broughtoni (SCHRENCK) 26—42 —42
Chlamys swiftii (BERNARDI) 38—42 36—51
C. nipponensis akazara KURODA (34)38—42 36—44
Pecten yessoensis Jay (34)35—45 36—46
Crassostrea gigas (THUNBERG) 23—43 —46
Clinocardium uchidai HABE 42—43 —45?
Saxidomus purpuratus (SOWERBY) 3242 —43
Dosinia japonica (REEVE) 31—42 —43
Protothaca adamsi (REEVE) 3—45 | 35—46
Tapes japonica (DESHAYES) 25—45 —46
Nuttalia olivacea (JAY) 30—42 —43
N. ezonis KURODA et HABE 39—51 40—51
Macoma incongrua (V. MARTENS) 31—44 —46
Mya japonica JAY 42—17?2 | —46
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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN
Scale 10 50,000

OTANOSHIKE
(Kushiro-35)
BY
YosHio OkazAaKl, SHIGERU SATO and HARuo NAGAHAMA
(Written in 1966)

(Abstract)

The Otanoshike sheet map is located in southeastern Hokkaido, lying
between latitudes 4300 and 43010" N and longitudes 144015 and 144030°"
E. The areais mostly low laid, known as the Kushiro moor, fringed two
series of terraces (below 140 meters in altitude). The southeastern part
of the mapped area occupies a part of the Kushiro coal field.

GEOLOGY

In the area are developed the Upper Cretaceous, Paleogene and Quaternary
systems, of which detailed stratigraphic succession is shown in Table 1.
1. Upper Cretaceous

The Nemuro group (Shiomi formation) occupies only small area in a
corner of the sheet map and seems to be late Hetonai stage. It consists
almost of dark grey siltsone, with the thickness of 70 meters.

2. Tertiary

The Paleogene Urahoro group developed in southeasten part of the
sheet, covers the Nemuro group with an unconformity. It is composed
mainly of lacustrine deposits except the uppermost of marine origin, and
assigned to Oligocene in age. The group in the area is divided into five
formations as shown in Table 1.

The Beppo formation is the basal part of the group and consists



mainly of blackish conglomerate. The Harutori formation is the most
important coal-bearing formation and composed of an alternation of
sandstone and mudstone, intercalating coal seams and tuff beds. The
Tenneru formation is composed mainly of reddish conglomerate and
partly of sandstone and mudstone, intercalating coal seams. The Yubetsu
formation consists of an alternation sandstone and mudstone, and contains
several molluscan fossils such as Corbicula tokudai, C. (Batissa) sitak-
araensis, Nemocardium ezoense, etc. The Shitakara formation
consists almost of sandstone and contains molluscan fossil of Ostrea
eorivularis.
3. Quaternary

The Kushiro group, building the Nemuro terrace (about 120 meters in
altitude), is developed extensively in the area and covers the Urahoro group
with an unconformity. It is composed almost of unconsolidated marine
deposits containing numerous molluscs, partly with interbedded layers of
peat, and is considered to be lower and middle Pleistocene in age. The
group is divided into three formations: The Higashi-kunshiro formation,
the lowest, is characterized by a comparative thick mud bed, intercalating
thin layers of peat, which contains marine molluscan fossils such as Raeta,
Acila and others. The Takkobu formation overlies the Hegashi-kushiro
formation with a slight unconformity. It consists chiefly of pumice,
intercalating gravel and sand beds, and contains commonly fossils such as
Clypeastroida, Macoma, Mya, Acila, and others. The Toaro formation,
the upper most of the group, is divided into two members-the lower and
the upper.  The lower member shows considerable lateral change in lithology .
The gravelly deposits, probably of deltaic origin, are well sorted and marked
with diagonal bedding. The other sandy deposits of marine origin is
distributed in the southeastern part of the area.

The upper member consists mainly of pumice and volcanic ash or tuff,
intercalating sand bed, and is developed only in the northern part.

The Older ejecta of Akan volcano is represented by unwelded tuff
of augite-hypersthene andesite.

The Otanoshike formation, forming the lower marine terrace, known
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as the Kushiro terrace (about 40 meters in altitude), rests unconformably
on the Kushiro group with boulders of welded tuff in its base, It is mainly
of fine and medium grained sand, intercalating gravel and mud, and cont-
ains a number of marine molluscan fossils such as Crassostrea gigas,
Tapes japonica, Nuttalia ezonis,Arca boucardi, Dosinia japonica,
Umbonium moniliferum and others.

The Miyajima formation distributed only at Miyajimazaki, consists
maily of sand, gravel and mud with thin layers of peat. The formation
rests on the older ejecta of Akan volcano, but it is under debate whether
the formation covers successionally on the Otanoshike formation or not.

The Kutcharo pumice flow deposits, of augite bearing hypersthene
dacite, are scattered. The pumice flow was ejected from Kutcharo caldera
and dated at 29,400+ 1,800 **C years B. P..

The Terrace deposits of fluviatile origin, are narrowly distributed
around the Kushiro moor.

The Alluvial deposits in the Kushiro moor, using the data well drilling
of boring and other excavation records for construction purposes, attain
at a maximum depth of 80 meters and fill the former valley cut deep into
the bed rocks through the Wirmian regression.  The Alluvial deposits is,
for that reason, a unit of sediment since the beginning of the uprise of
sea level, probably dated at 20,000 years B. P..

The deposits are divided into four members — the lower gravel intercal-
ating peat and tuffaceous rock, the middle mud of marine origin, the upper
fine gravel containing molluscan fossils, and the uppermost consisting of
peat and dune sand.

GEOLOGIC STRUCTURE

The geologic structure of the Urahoro group in the southeastern part of
the mapped area is characterized by the complicated mosaic structure, with
gently dipping. The general dip of the group is of the SW trend with
about 10 degrees. Many faults found in the area, are classified into two
types of directions as E-W and N-S.  The Kushiro group shows a gent-



le down-warpmg structure elongated in SW-NE, the axis of which runs
from the southwestern corner of this sheet to the northeasten corner of
it.  On the basis of the data of deep drilling well and boring or seismic
prospecting, the Urahoro group lies concealed under the Kushiro moor,
which becomes deeper toward west with a maximum depth of 400 meters
or more at the western end of the moor. The structure appears similar
to that of the group on the surface; it shows a mosaic structure and many
faults have two directions of E-W and N-S.

ECONOMIC GEOLOGY

The main coal seam, known as“ Harutori-Honsad” , is interbedded in the
Harutori formation and has the thickness of 95—110 centimeters, being
worked in the Higashi-kushiro coal-mine.

The conglomerate of the Beppo formation are quarried and crushed for
use as building and road stones. Sand dunes along the coast are a potential
source of sand and supply in great quantities.

Natural gas dissolved in underground water is found in the Alluvial
deposits in the southeastern part of the moor, but the total reserves, reserve
area and gas-bearing beds are not yet konwn.



Table 1. General stratigraphical succession

Upper most member m.
g | Upper fine gravel member |
Recent Alluvial . pp g %
deposits Middle mud member 80
J Lower gravel member
9 S S R
Terrace deposits -5
Kutcharo pumice flow deposits 1-30
%‘ SR Miyajima formation T 3O+,//
s e P T
St . . L,
o Otemsti formatien | 5y,
< Older ejecta of Akan velcano 10
Upper member 20+
g | Taro S
(‘530 formation | Lower Gravelly| Sandy
o | member facies| facies | 100
i .
é Takkobu formation 7-30
Higashi-kushiro formation 20+
Shitakara formation 40+
= Yubetsu formation 110
iy o
??o Oligocene | o | Tenneru formation 85
)
@) =
= S Harutori formation 50-90
A [
= Beppo formation 10-50
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