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Puncturella cf. major Dary o
Haustator (Neohaustator) fortilirata (SowERBY) o
Tachyrhynchus reticulatus (MiGHELS) O ©)
Trichamathina nobilis (A. Apams) O
Primovula ? sp. O
Tectonatica janthostoma (DEsHAYES) O
T. sp. @) O : O O
Boreotophon elegantula Darvn O !
B. sp. O O i
Mitrella sp. O O O
Neptunea eulimatus Darn )
N. eulimata lamellosa GovLikau O
N. cf. lyrata phonicea (DavLr) O
N. sp. | O
Ancistrolepis sp. ©
Retifusus sp. O O O O O i
Tlicifusus sp. O
Liomesus sp. O O
Helicofusus sp. )
| Admele sp. O i
Antiplanes contraria (YoKOYAMA) , O O |
Rectiplanes sp. O
Boreoscala sp. O
wOE #H
Dentalium sp. O O ©
Fissidentalium sp. O
B O B #
Nuculana pernula (MOLLER) ©
N, pernula sadoensis (Yoxovama) O O
Yoldia thraciaeformis (Storer) O
Y. cf, jahanni DaLL O
Y.  sp. O O O
Anadara sp, O
Glycymeris nipponicum (Yokovama) O O O
G. sp. O O
Limopsis tokaiensis YoxoyaMa O O O
Chlamys cf, islandica. (MULLER) O O
C. cosibensis (Yokovyama) O
C. cf . cosibensis (Yokovama) ©
C. farreri PrestoN O ®)
C. sp. O ©) @) @) O
Polyneamussium alaskaensis DaLvL O ©
Swiftopecten swifti (BERNARDI) O O O
Patinopecten yessoensis (Jav) O O O O
Limatula sp. O
Monia macrochisma Desaaves ©
M. sp. O O O
Ostrea sp, O
Tridonta borealis (ScHMACHER) O O O O ©
T, alaskaensis DaLL O ©
Astarte sp. O
Cyclocardia crassidens (Broperir et SOWERBY) O O O
C. ferruginea CLESSIN O
C. sp, ©
Clinocardium sp O ‘k O O O
Fulvia sp. o
Phacosoma japonica (REEVE) o
P, sp. O O
Liocyma fluctuosa (GouwLp) O
Spisula sachalinensis (SCHRENCK) O O
s. p. e ® O © ©
Macoma sp, O O
Hiatella sp. o
Panopea sp O
Mya truncata Linng O .
B2 H
Terebratulina sp, O
5k #
Echinarachnius mirabilis A., Acassiz O o ;
E. sp. E O
B om o oM |
Allopora sp, ‘ O I
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Textularia agglutinans p’ OrBIGNY

T, candgiana b’ ORBIGNY

T, conica p/ORBIGNY

Karreriella taccata japonica Asano

Quinqueloculina agglutinata Cusuman

Q. vulgaris o’ ORBIGNY

Pyrgo ezo Asano

Robulus interruptus Asano

Planularia sp.

Dentalina setanaensis Asano

Lagena acuticosta REuss

L, sulcata spicata Cusnmany & McCurLocH

Fissulina catenulata WiLL1AMSON

F, lucida WILLAMSON

F, orbignyana SEGUENZA

Pseudoglandulina laevigata (o’ OrBiany)
©Guttulina pacifica (Cusuman & Ozawa)

G, sadoensis (Cusuman & Ozawa)

G, yabei Cusuman & Ozawa

Polymorphina sp.

Sigmomorphina hokkaid08n§fASA NO

S. nagaoi ASANO
S. ozawai (Hapa)
S. setanaensis AsaNo

Nonion scaphum (Fronrer & Morwn)

@ Elphidium crispum (Linnk)
E, Jabum (Ficurrn & MoLr)
E. jenseni (CusuaMAN)
Cribroelphidium yabei (Asano)
Bolivina sp.
Uvigerira cf. bifurcata o’ OrBIGNY
Sithogeneriva raphana (Parker & Jongs)
Eponides sp,

©Cassidulina japonica Asano & NakaMURa

C. setanaensis Asano & Nakawura
C, sublimbata Asano & NaxkaMURa
C. yabei Asano & NAKAMURA

Pullenia salisburyi R E, & K.C, Stewart
Cibicides refulgens (MoNTFORT)

C. lobatulus (WaLxeEr & Jacon)
Hanzau:'az'a nipponica Asano

Planulina wuellerstorfi (ScuwAGER)

Globigerina spp,
gl S590, S853, S636, S698 CHI0KBRD
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Target : Fe Ka, Filter : Mn
25Kv., 15 Ma,, 2°/min., 2cm/min,
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1. ¥ # sk 8 & 2. ASTM(No.4-0951)
d (A) I d (&) I
3.14 10 3.14 100
2.42 5 2.42 80

2.22 10
2.12 2.5 2.12 50
1.98 1 1.99 10
1.63 3 1.64 80
1.57 1 1.57 30
1.44 1
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INTIL I YsN—iv IYN—LK
H —_ — R
K 121.5 3.107 2.16
Na 2,860 124.4 86.66
NH, — - —
Ca” 150 7.485 5.21
Mg” 89 7.320 5.10
Zn¥ 0.008 0.0002 0.00
7 = uFe/ 1.88 0.0673 0.04
7 = 1) Fe// — — —
Cu” 0.018 0.0005 0.00
Mn” 1.22 0.0444 0.03
AV 10.2 1.13 0.79
PY 0.005 0.0000 0.00
E1 3,233.8 143.5 100
cr 4,224.5 119.12 82.78
HSO,’ — — =
SO4” 1,008.7 21.00 14.59
HPO.” 0.55- 0.0114 0.01
HASO.” 0.028 0.0040 0.00
HCO;/ 228.7 3.748 2.60
COs’ - — -
CH,’ - — —
H,S’ — = =
F/ 0.328 0.0172 0.01
= Bl 5,462.8 143.9 100

OO0 8,696.6mg

ooooo oooo
H,Si0, 197.0 2.523
HBO, 24.6 0.561

00 8,918.2mg
co, 19.8 0.450
H,S 0.25 0.0073

00 8,938.2mg
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(Abstract)

GEOLOGY

This geological sheet map® SETANA” covers the area between
139045" and 140000 East longitude and 42020" and 42030 North
latitude, located in the southwestern part of Hokkaido, the northern-
most island of Japan. In this area, the Neogene Tertiary systems
are widely distributed unconformably, covering the sedimentary rocks
of the unknown age and granodiorites. The stratigraphic sequence
of the area is shown briefly in the following tablel 1.



Table 1  Stratigraphic sequence in the Setana sheet

Geological age J Stratigraphy
‘ (Thickness in meter)

i Alluvial deposits
Dune

Recent

Lower terrace deposits (10+)

Quaternary Middle terrace deposits (20+)

Pleisto-  Higher terrace deposits (80—)

cene ... EUPNN . - N e A e

j Highest terrace deposits (3()

‘ . Oyachi formation (30+)

e e e e ‘? N N NN

Pliocene : Setana formation (130+)

Makomanai formation

(255+)

Kitahiyama group

Kogawatoge formation

Neogene (88-+)

Tertiary Miocene

Babagawa formation (200+)

‘ Tsukunai member(40+)
|

Futoro formation ‘r Main part (400+)
1 Raruishi member(30+)

Granodiorite
Pre-Tertiary

! Pre-Tertiary rocks




PRE-TERTIARY

Pre-Tertiary rocks, the basement rocks of the Neogene Tertiary
system, outcrop at the southwestern and northeastern corner of the
mapped area, but they are widely extend to the neighbouring district.
The basement rocks in the area are composed of the sedimentary
formation of uncertain age, which are intruded by the Cretaceous
granodiorite and aplite dikes.

The sedimentary formation consists mainly of dark grey colored
clayslate, grey massive chert, thin bedded grey colored sandstone
and schalstein.

The granodiorite is light grey colored medium-grained hornblend-
biotite granodiorite.

NEOGENE TERTIARY

Neogene Tertiary in the area is divided into Futoro formation,
Babagawa formation, Kitahiyama group and Setana formation, in
ascending order.

The Futoro formation is composed almost wholly of pyroclastic
rocks with subordinate sandstone and siltstone, unconformably
covering pre-Tertiary rocks. The formation is divided into following
three parts, in ascending order.

The Raruishi member, the lower part of the formation, consists
of the brackish water sediments and is characterized by the frequent
occurrence of whity colored sandstone and coal seams.

The Main part of the formation consists mainly of pyroclastic
rocks of variegated colors and lavas and sills of andesite.

The Tsukunai member, the upper part of the formation, is
composed mostly of diatomaceous siltstone, with thin beds of
tuffaceous siltstone and sandstone. This diatomaceus bed is from 5
to 40 meters in thickness, and is distributed discontinuously along
the sea cliff due to cutting by several fault. The diatomaceous bed
contains well preserved plant fossils such as leaves, fruits and
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cornscales. On the basis of plant fossils, diatoms and general
stratigraphy, this plant-bearing member has been considered to be
of middle Miocene age, and is correlated with the Sekinai formation
of the Kumaishi sheet mapped area.

The Babagawa formation covers unconformably the Futoro
formation with a basal conglomerate. The lower part of the formation
consists of dark colored siltstone, sandy shale, silty fine-grained
sandstone and medium-grained sandstone repeated in various
thickness, and is essentiary marine. The upper part of the formation
consists mainly of andesitic tuff-breccia and greentuff, with inter-
bedded tuffaceous sandstone, and lenticular andesitic lavas and sills.

The Kitahiyama group lies unconformably on the older Babagawa
and Futoro formation. The group is divided into two formation
of the Kogawatoge formation and Makomanai formation. The
Kogawatoge formation, the lower formation of the group, consists
mainly of pumice tuff accompanied with siltstone. The Makomanai
formation, the upper formation of the group, consists of siltstone
with interbedded pumice tuff beds.

The Setana formation lies unconformably on the older complex
consisting of the Kitahiyama group and the Babagawa formation. The
formation is composed mainly of alternation of sandstone and
siltstone containing marine fossils. (See table 3.1, 3.2 in Japanese
text) The Setana formation is, according to the study of the
fossils by Hashimoto(1963), referred to the age of Pliocene.

QUATERNARY

Pleistocene deposits in the area are mainly of terrestrial origin
and is divided into two part, namely, older and younger Pleistcene.
The former is the Oyachi formation and the latter forms several
terrace deposits.

The Oyachi formation is seen in the Oyachi, and is built up of
unconsolidated layers of sand, clay and peat.



Terrace deposits are built up of irregular accumulation of gravel,
sand and clay, and they are developed extenssively in the mapped
area. They can be classified into following four plains:a)the Highest
terrace, b) the Higher terrace, c) the Middle terrace and d) the
Lower terrace.

Recent deposits are developed along the Toshibestu river and its
branches, and they consist of sand, clay and dune sand.

GEOLOGIC STRUCTURE

The major structure which is shown by the strata of Neogene
Tertiary is a synclinorium trending NNE-SSW. There are numerous
minor folds of NNE-SSW in direction and some domes and basins on a
small scale. Fault system are classified into those of NE, NW, N-S
and E-W and the fault of NE trend is the most predominant.

ECONOMIC GEOLOGY

Several underground resources such as manganese, coal, diatom
earth, natural gas and mineral spring are hitherto known in the
area.

The manganese deposits are found as a bedded form in the
complicated formation which consists of andesitic tuff-breccia and
agglomerate of the Futoro and Babagawa formations.

On the northern portion of Setana machi, the coal seams of the
Futoro formation were worked on a small scale more than 20 years
ago, but its production is unknown. Quality and thickness of the
worked seams can not be clearly ascertained because of ill
exposure by surface survey.

The diatomaceous deposits are found as bedded form in the
Tsukunai member of the Futoro formation. The deposits was once
prospected but failed.

The underground water in the area is found in Alluvial and
terrace deposits and Tertiary strata along the Toshibetsu river.
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