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Dryopteris sp.

Dennstaedtia nipponica O. et H.
Cephalotaxus kushiroensis TANAI
Glyptostrobus europaeus (BrRoNG.) HEER
Metasequoia occidentalis (NEwB.) CHANEY
Juglans acuminata AL. Br

Betula brongniarti ETTINGS.
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Zelkova kushiroensis O. et H.
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Osmunda japonica THUNB. fossilis.

Dennstaedtia nipponica O. et H.

Cephalotaxus kushircensis TANAI

Glyptostrobus europaeus (BroNG.) HEER

Metasequoia occidentalis (NEwB.) CHANEY

Mpyrica kushivoensis TANAL

Alnus eojaponica TANAIL

Corylus macquarrii (FOrB.) HEER

Planera ezoana O. et H.

Zelkova kushiroensis O. et H.

Cercidiphyllum arcticum (HEER) BROWN

Liquidambar eoformosana Huzioxa

Platanus vceroides GOEPPERT

Sorbus owadensis TANAI

Acer arcticum HEER

A.  eodiabolicum TANAI

Nordenskioldia boreajis HEER
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Periploma besshoensis YOKOYAMA

Balanus (s. 1) sp.
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Gastropoda.
Puncturella nobilis ADAMS
Collisella ? sp. (Pelta (ESCHSCHOLTZ) ?)
Notoacmaea sp.
Acmaea pallida (GouLp)
Lepeta sp.
Umbonium (Suchium) moniliferum (LAMARCK)
Homalopoma amussitatum (GouLD)
H. sangarense (SCHRENCK)
Ezolittorina squalida (BRODERIP et SOWERBY)
Littorina sitkana PHILIPPI ‘
Batillaria cumingii (CROSSE)
Tectonatica janthostomides (KUrODA et Hasg)
Crepidula grandis MIDDENDORFF
Fusitriton oregonensis (REDFIELD)
Polytropa heyseana (DESHAYES)
Ocenebra suborpheus (YOKOYAMA)
Trophonopsis (Boreotrophon) candelabrum (REEVE)
Mitrella burchardi (DUNKER)
Tritia festiva (Powys)
Pelecypoda.
Glycymeris middendorffi (SCHRENCK)
Arca bourardi JOUSSEAUME
Anadara subcrenata (LISCHKE)
A troscheli (DUNKER)
Modiolus difficilis (KuroDpA ét HABE)
Septifer grayanus DUNKER
Mpytilus (or Cremomytilus) sp.
Chlamys swiftii (BERNARDI)
C. nipponensis KURODA
Pecten (Patinopecten) Yessoensis JAY

Ostrea (Crassostrea) gigas THUNBERG
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Corbicula japonica PRIME

Diplodonta (Felaniella) usta (GouLD)
Clinocardium sp.

Ezocallista brevisiphonata (CARPENTER)
Saxidomus purpuratus (SOWERBY)

Dosinia (Phacosoma) japonica (REEVE)

D. (P. ) japowica (REEVE) var.
Protothaca jedoensis (LISCHKE)

O+ O = 2 O 1 O
|

P. euglypta (SOWERBY)
Gomphina melanaegis ROMER
Tapes (Ruditapes) japonica (DESHAYES)
Caecella chinensis DESHAYES
Mactra sulcataria carneopicta PILSBRY
M. veneriformis REEVE
Spisula (Pseudocardium) sachalinensis (SCHRENCK)
Nuttallia ezonis KuroDA et HABE
Sinomacoma Yantaiensis (CROSSE et DEBEAUX)
Peronidia venulosa (SCHRENCK)
Macoma incongrua (v. MARTENS)
M. calcarea (GMELIN)
M. nipponica (TOKUNAGA)
Solen krusensterni SCHRENCK
Hiatella sp.
Anisocorbula venusta (GOULD)
Mya japonica Jay
Cirripedia

|
cglooo2ogonof0dgs0EEE2000%

M R H =2 ©0 0 H Rr 0 0 % m O O M O "

Balanus (s. 1.) sp. a|r

(@]
g g

Tetraclita sp.

=
I

a- %, coo i, ree i, o SRR HINAR dL
ERRAICHESEE D 2L bl nn, TORSFI~NTMTH S, KA TEET S L
i7)
T L 7R D HEIE T, KERO M B~ TR~ PR TR S, & LW AE 2R

A7) BRI - AR - AEROREIRAIEE - RO - 5 = RORKOIE - IREATEE - &R OR
Bos - BER2 80, ZOMREBEO TENELLROLNL,
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TR D D,

5 ~DEACITD7RNAS, TR IR A D3 U CREBMLRII JE & 72D Z L3 D, HEOR
& SIRFCEIMIC K SE#ED & 5, 2B P EEEHGE 203 ZBHE AL 5 81 v 1o <
I HIVD KO ITHRLIEE O I IX B LA A B (shell sand) %472 L TELLSEEN, 1T
FMATEDOLEM 2R LT 5,

KsBl3tex o TiwlE, MEOAFRWEIIZEDHZY, ThOKEZEEITH,
ZORSFI~AMTH 5. HHKADFRKEM~ TR B2 £ L L, BECIRIEE O
JEBEWHRT L ENDH D,

KafBldtex, MIGORIIBEIREICHZY, TROKZEAIZEY, £OEE30.5~8m
T, SRILNERSEB A A R b IR, AT K B OWREICRRE D, TRk 2 S e kEkieE
ICELHERREDOKRKERT D THD, WMKAOWHERREZEL L, L& ITHKADM
KLY, FJE70ecmO Ve fE AR, REOHRMICE MR AT 5, RBAE» LK
D& IR EET D,

Larix dahurica Turcz.

Picea gmelini MASTERs

Salix sp.

Trapa macropoda Miki

T. maximowiczii KoRrsH.

Menyanthes trifoliata L.

Carex sp. (ZREICE D)

Ks 813~ OREESIOIE, [ OR - MDEIIZEDTIZD, TAO Kig 21289

EHEEZRERERGIZEIGALENRHY, TOBIRIF0.6~8mTh s, AELY T
T DO BKLL FOHIEDOSAITRHNTND A, ZHICK LARELL LIZAFEFIZ 36 L,
FRAMAZET DI LMD, B ROHEREO GO OB IZAHEOLEEZT 5 L9
W2 oleb D ERSND, REBEIEIKEA T, 635 & LRz bt 2 Mk~ ki)
BEOWBE b2, FRERS AL G L 2505,

HHNBERAL R TT 2,100m O (Ks) 2BV TH, HBLOKRITRT LT, EHLA
AR QKRR & LA R Z 2T, T2 b, JLMFEICE LR WERR O Anadara

1£8)  Ksz AR T, HIE ROk LHEICE S 720, £O%KEBXEMROPARF RN OHET D L, Ks
BB 2 > < 2 By HERRE OB &2 R4 2 K 512/ o 72,
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Loc. ®HIBRILETH 2,100m o (Ks)

TEM|TE®»S
60 cm # 1250cm

T

|~300cm

Gastropoda
Puncturella nobilis ADAMS
Acmaea pallida (GouLD)
Umbonium (Snchium) moniliferum (LAMARCK)
Homalopoma amussitatum (GouLD)
Littorina sitkana PHILIPPI -
Batillaria cumingii (CROSSE)
Lunatia ovata (SOWERBY)
Tectonatica janthostoma (DESHAYES)
Crepidula grandis MIDDENDORFF
Rapana thomasiana CROSSE
Polytropa heyseana (DUNKER)
Mitrella burchardi (DUNKER)
Tritia festiva (Powys)

Pelecypoda
Glycymeris middendorffi (SCHRENCK)
Arca boucardi JOUSSEAUME
Auadara broughtonii (SCHRENCK)
A. subcrenata (LISCHKE)
Mytilus (or Crenomytilus) sp.
Chlamys nipponensis Kuropna
Anomia lischket DAUTZENBERG et FISCHER
Ostrea (Crassostrea) gigas THUNBERG
Trapezium liratum (REEVE)
Diplodonta (Felaniella) usta (GouLD)
Saxidomus purpuratus (SOWERBY)
Dosinia (Phacosoma) japonica (REEVE)
Cyclina orientalis SOWERBY
Protothaca euglypta (SOWERBY)
Tapes (Ruditapes) japonica (REEVE)
Mactra suleataria carneopicta PILSBRY

M. veneriformis (REEVE)

la

~

L T T T T - B

L I e
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. . [FE» B[ TE,D
Loc. #igiBBRILHS® 2,100m 0 (Ks) 60 cm % 250cm
J'c ~300cm
Spisule (Pseudocardium) sachalinensis (SCHRENCK) ‘ r c
Nuttallia ezonis Kuropa et HABE c c
Peronidia venulosa (SCHRENCK) L— r
Macoma anser OyaMa r r
M. praetexta (v. MARTENS) ? — r
M. incongrua (v. MARTENS) r —
Potamocorbula amurensis (SCHRENCK) r —
Anisocorbula venusia (GouLDp) r —
Mpya japonica Jay r r
Cirripedia
Balanus (s. 1.) sp. c c
a2, G 5@, e s
subcrenata, Trapezium liratum, Mactra veneriformisz [FlIZ & 7, FE)i - BRITOHE

ZOWTHKMERTDGE & AERICHEE 4, REOERICHHEETRO OV, 7272,
Whd UEEFE” TH, TZOHDOIFIEMEO RITTEFE 6N H D TRVED N
KERTDH D & HEg 5T D

I.4.2 Kl R 2

LR T8 TR K L ST L oM i & b D & DT, FRITHIFKE T LITATE
L, ZORAITHNEE « fkwn o« KET - R - BFEBS TOREAR EICbh, Z0EEIEK
RIOMIT < IZB LS &S, REIXHIEIE ORI 7 &4 He Tl S RHESICHERE L
LOTHLD, PIEBOMEBRCITHR T w1 % gt TLm b N 2 b

BELfET s R ohs, FAO A B2 QLR D457 3
A e
TR B EFAE KUK (@A SRR Si0s 68.70] cao 2.99
WA AREIEE) TEIRERL, B Tio, 0.54] Na0 4.39
E0.5~1cmD g+ & HRic A 72 0, doks ALO; 16.24] K20 1.42
P,0 0.11
~HE OB BB LT A0 T 5, it Fels 0.99 s
N B o FeO 1.83| HOw 1.26
BB CIHLRLAR & AR E W & 2528 BT HJE MnO 0.03:. H:0(, 0.80
ERLTVWDLZALH D, MgO 1.03 Total 99.63

A REBET 5 L BRI, SRR _ e s [ sh ;
s - WERMARTHERIL YR AR —)
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£, BHEA (PHEEA (Andesine)), AREIIIFEAET T ANGR D, KREOHHHE
11EROEY Th D,

.43 % ® &

AIB XN TR Z S D HOT, ARKMNEHIEN CIEgsg) & gIEE)1 & oo it -
%%Mkioﬁﬁmﬁtmﬁﬁp“ﬁb WHR XL OR L2675
Ey, KILK - PR IR % & T, %17&1;&@4”%%)34%75%@@”%
JIERIRNITE DETLA (ZOMBRREELTIM  (BUEOR 550 % bR

O IOMEFERKTH %,

TR FEICIX B b A 2 &, e BT RITHEH-CIIFIC oA L, K
IR~ IR0 % g™ D KERY O RE22EF M50, RIBIX

¥t
R

)

o
Mya
it

Macoma

®=17 Bl &

RIS THRRD £ 518D < BEAVEDN 8 5, B8 R R0 i BRI & DB
AL TS OB LS CIE 2@~ PR T, ABICER, b Th PR AHIcEs
F OB E AT, KBS IRKO L S R BTG RN 5. (9 AR

7810 [=XKEY PRES=S 5 ° ﬂﬂg*illﬁ
Ri172:08)

B 17  JBUPRERES (F91,000m) 38 8% A6 AU B 52
OIFFHIC L v EoNTBEA

Batillaria cumingi (CRoOsSE) Venerupis japonica (DESHAYES)
Nassarius sp. Mya (Arenomya) japonica Jay
Patinopecten yessoensis  (JAY) Macoma incongrua (v. MARTENS)

Ezocallista brevisiphonata (CARPENTER) Entodesma naviculoides (Y okovAMA)
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AR ORI R BB LT, BREEL LoMER S L, Z2HO/NEIC k- T
S DIT/PHIBRIC I ST, BMERREL o T D,

FERHIR T A A Wil O FF VAR O ASFPEE R Kk A ) 5, 2 O HIBIENE— SW
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(Abstract)

GEOLOGY

The area covered by the sheet map of Kushiro is located at the
south-eastern Pacific coast of Hokkaido, lying between latitudes 42" 50’
and 43" 0'N and longtitudes 144" 15" and 144 30’ E.

The strata exposed in the area are the Nemuro group of the upper
Cretaceous, the Urahoro group of Paleogene, and some deposits of
Quaternary. The general stratigraphy of these sediments are shown in
table 1.

Upper Cretaceous (Nemuro group)

The Upper Cretaceous sediments in the area have only a very
small distribution and occupy a partly of the sheet. The sediments
consist almost of dark grey sandy siltstone and rarely include the
fine-grained sandstone. In the sheet map area, it is over 20 meters
in thickness, containing a few molluscan fossils such as Acila hokkai-
doensis NaGao etc..

Tertiary
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The Tertiary sediments overlie the Cretaceous sediments uncon-
formably, and are covered with the Quaternary sediments. Paleo-
gene sediments are divided into two groups in the Kushiro Coal Field
the lower the Urahoro group and the upper the Ombetsu group. The
Ombetsu group is not distributed in the mapped area.

Urahoro group
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The group is underlain unconformably by the Nemuro group and
divided into the Beppo, Harutori, Tenneru, Y ubetsu and Shitakara
formations in ascending order.

Beppo formation : The formation isthe basal part of the Urahoro
group, and mainly consists of conglomerate with some quantity of
sandstone and siltstone. The thickness of the formation is 2.5 to 50
meters. The conglomerate is the so-called “Black conglomerate”. The
pebbles of conglomerate are Black clayslate, grey sandstone, black or
grey quartzite, dark bluish schalstein and dioritic rocks.

Harutori formation: Theformation mainly consists of sandstone
with some quantity of siltstone and coal seams. The thickness of
the formation is 80 to 100 meters. The formation has several sheets
of coal or coaly mudstone, and among which only the “Harutori-Honso”
is worked. The formation cotains many plant fossils, such as
Woodwardia endoana OisHi & HuJdoka and other plant remains common
in the so-called “ Woodwardia sandstone” of the Ishikari Coal Field.

Tenneru formation :  The formation consists chiefly of conglo-
merate and some quantity of sandstone, mudstone, coal seam or coaly
mudstone and tuff. The thickness ranges from 80 to 110 meters.

The conglomerate is the so-called “ Red conglomerate ”, the pebbles
of which being reddish chert or schalstein, green rocks and others.

Y ubetsu formation :  Itisdivided into the following membersin
ascending order.

Lower member: It consists chiefly of alternation of sandstone
and mudstone, and includes conglomerate, coaly mudstone or coal
seams. The thickness is from 40 to 50 meters.

Upper member : It consists almost wholly of mudstone and subor-
dinately of very fine-grained sandstone. The thickness is from 25 to
30 meters. The member is characterized of mudstone in which Corbi-
cula shitakaraensis Suzuki is found.

Shitakaraformation : Itisgenerally coverd by the Shakubetsu for-
mation, but the Shakubetsu formation is not distributed in the mapped
area. It is divided into the following members in ascending order.
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Lower member: It consists of medium or coarse-grained sand-
stone with conglomerate and siltstone. The thickness is about 80
meters. Many mollusca such as Ostrea and Corbicula are found in
this member.

Middle member : It consists chiefly of coarse-grained siltstone or
mudstone partly with thin layers of conglomerate and coarse-grained
sandstone. The thickness is over 60 meters. It contains marine
fossils such as Nemocardium, Chlamys, and foraminifera.

Upper member:  This member is not distributed in the sheet
map area.

Sandstone dyke

There are sandstone dykes intruded into the strata from the
Urahoro group down to the Nemuro group. The thickness of the
dykes ranges from several milimeters to 4.3 meters. Thin dykes are
composed of fine-grained sand, while thicker dykes with coarse-grained
sand. General direction of the dykes exrend is nearly north-south
and they dip steeply to the east or west. Some of the dykes are
intruded along the fault planes, some others cut by fault. Therefore,
the intrusion of the dykes is assumed to have occured along with the
crustal movements in the late Tertiary.

Quaternary

The important deposits of the Quaternary period in the sheet map
area are the Kushiro formation, volcanic ash bed and alluvial deposits
distributed on the coastal hilly land and river areas.

The Kushiro formation is about 20 meters in thickness. It consists
of gravel, sand, clay and peat.

Volcanic ash bed lies on the lower Terrace, and it is supposed to be
the ejecta of Kuccharo or Akan Volcano. The thickness ranges from
2 to 20 meters.

The alluvial deposits are distributed along the Kushiro river, Beppo
river and other rivers, and consist mainly of gravel, sand, clay and
peat.
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GEOLOGIC STRUCTURE

The geologic structure in the sheet-map area is comparatively
complicated, but it is characterized by the mosaic structure caused
by the block movements probably of the late Tertiary in its geologic
age. Three mosaic structures accompanied with two large faults
(Oketo-Panan and Osotsunai faults) are observed, and after their
structural characters the sheet map area is divided into the following
three disricts: -

1) Beppo block.
2) Musa-gawa block.
3) Harutori block.

Urahoro group shows, as a whole, a monoclinal structure. The
general strike of the group is NW-SE and the dip varies from 5" to
10 and is of the SW trend. The faults are classified into four groups
of NW-SE, N-S, NE-SW and E-W trends.

ECONOMIC GEOLOGY

Coal

The coal is the most important mineral resource in this sheet-map
area. Several coal-seams are found in the Harutori formation. The
workable coal seams are called “ Harutori-honsd” and “ Ka-so”, their
thickness varying from 1.5 to 2.7 meters.
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