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THE HATCHASHINAI GRAVEL FORMATION

                   by

          M. MINATO, Y. FUJIWARA,

        S. KuMANo andY.IGARAsHI

     (With 1 Table, 3 Text-figures and 2 plates)

 (Contribution from the Department of Geology and Mineralogy

    Faculty of Science, Hokkaido University, No. 1241)

   The Hatchashinai gravel formation is typically developed at Hatchashinai in

the outskirt of the Nayoro city (44e 20'N, 1420 30' E), the northem part of

the island Hokkaido, Japan. This is chiefiy composed of unconsolidated sand,

gravel, and less amount of clay and peat, some lOO m in total thickness, loca}ly

unconformably covered by gravel deposit of the lower terrace along the Teshio

river.

   The base of this forination is observed in a few localities around the Nayoro

city which is unconforinably resting on the lignite bearing Kawanishi

fori/nation, presumably lower Pliocene in age. The Kawanishi forixtation is

consisting of siltstone and conglomerate in alternation. Following plant fossils

are found froin the siltstone intercalted by iignites; they will be listed below:

      Alnus cf. pendttla MATsuMoTo

      Acer cf. palaeoplatanoides ENDo

      lkgus cf. protoiaponica SUZUKI

      .Populus c£ balsamoides GoEppERT
      Pterocarya sp.

      Salix sp.

      Iuglans sp.

      Bett{la sp.

   These fossils were kindly identified by Dr. K. SuzuKI, Fukushima
University in Fukushima, for which the authors are gratefLil. It may be worth

while noted, that conifers are not included among the authors' collection, but

such wariner element like Fagus is found; it present northern liinit of

distribution lies far south in H[okkaido.

   The boundary between the Hatchashinai gravel formation and the Neogene

Tertiary formation has been further traced by drillings below the surface of

flood plain fairly widely extending in and around the Nayoro city. As a result it
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became evident that the top surface of the Tertiary below the }{atchashinai

gravel formation is considerably uneven by erosion prevailed prior to the

deposition of the gravel beds now in concern. Possibly, the Hatchashinai gravel

formation might be deposits brought in the alluvial plain of the older age,

exteAding in wide inter-montaiiic basins, in which swamp or marsh may have

been also present from place to place.
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Fig. 1. Geological map around the Nayoro city.

A: Alluvial deposit, B: Hatchashinai gravel formation , C: Neogene Tertiary deposit.



THE HATCHASHINAI.GRAVEL FORMATION 607

loetnA

Le[.2;
sr-htt.nd".tttt"-TptT--rt. x----

Ttslt+eR.

1 eg eg
,-,l-i'i'-..i.'i-.'.'i".'-.i'"..Flil'....-"..-=.i...,-- - -- - -- --F- -F=lt;.--.mm.

  [I],
  [:! B
  Egl c
HiyeleR. e

o
o
Fig. 2.

+eoem

Stratigraphical relation between the Hatchashinai gravel formation and the Neogene

Tertiary.

Profi}e is shown along the A B line in the geologic map (fig. 1).

A: Alluvial deposit, B: Hatchashinai gravel formation, C: Neogene Tertiary deposit,

black thick lines indicate plant bearing beds. Bg: Boring site.

4

3

2

1

ra

o

tOC. 3

F, ---m..--.m

l
}

･- di a
L-O
=rm-
f---b-Sl-.--
40F--M-.-F;-=
--. --

--v -v --t
 iv -v

rv iv A"
 n. .-i

t
k
X
,
,
i
m

:Fk----･･:'-'-･･tt
t

l
,

LOC, 2

-=z]
 -- - --l

l -m.------ -p -m-

LOC.1

i

t

X',tt'e

&6ee
l{&stja9

%FZPdi

!21iilgillil!

t''

A

B

c

D

 ･:･7.-
.- ....s
-:--･ -+;
 '.-,"LTr:

.- .i.. .-. s.k'''- -" l

W---eE
IIt}Iililllll'v IN'v),:･F

G

Fig. 3. Columnar sections of the lower part of the Hatchashinai gravel formation.

A: surface soil B: peat C: gravel D: sand E: silt F: clay G: specimen taken

for pollen anaiysis



608 M. MiNATo, Y, FujiwARA, S, KuMANo and Y. IGARAsHI

   As a matter of fact, peat or peat-clay, in various thickness are found in the

lowerinost horizon of this formation. Cones of spr.uce Picea Glehnii MAsTERs,

Plcea iezoensis CARRiSRE,remains of branches of larch, Larix Gmelinii GoRDoN

are richly found out in such a horizon either in peat or gravel immediately

above the peat, insect remains belonging to Mimela splendens GyLLENHAL,

Plateumaris nipponensis NAKANE, and seed ofMenyanthes trCICbliata I.iNNAEus

are aiso not seldom discovered in the peat layer.

   The rest}lt of pollen analysis of the peat sampled from the basal part of this

formation is shown in the table l, in which Abies is most abundant,, I'inus,

Picea and Larix follow it in quantity. Of them, Picea may be belonging to Picea

Glehnii orland 1'ezoensis, at least in its major part, and Larix may be Larix

Gmelinii, as is evidently proved by the presence of fossil branches and cones of

such species respectively. Further, Abies may be highly probable to belong to

Abies sachalinensis ScHMiDT, while Pinus may be largely belonging to dwarf

pine tree, Pintts pumila REGEL. Association of other pollen or spores further

shows an old environment to have been slightly moist, and cold. Accordingly,

the forest of the early stage of the Hatchashinai age, reconstructed by fossil

evidences may suggest more or less cooler climate than the present one of the

Nayoro city. From the ratio ofnumber ofpollen betweenAbies and Picea, the

forest of this age inay be considered as a type, represented by Picea < Abies

with Larix Gmelinii, which is now typically distributed in South Saghalien,

around the northern coast of the Aniva bay (460 39'N, l420 46'E).

   The climate represented by the Hatchashinai gravel formation inight be

accordingly eventually as siinilar as the coastal plain of the Aniva bay of the

present day. In comparison with the South Saghalien and the Nayoro basin of

the present day, the temperature of the age of the Hatchashinai gravel

formation may be concluded to have been about 3.00C lower in summer than

the present, 3.SON5.00C lower in winter, and the mean anRual teiinperature

might be 2.10tv3.60C lower than the present. In bringing the fact into

consideration that the altitude of the sampled locality for the Hatchashinai

gravel forirtation around the Nayoro city, which is inore than 1OO m high above

sea level, Paleo-temperatt}re estiinated by comparison of temperature between

Nayoro and Aniva bay must be however certainly revised. Namely, tlie summer

temperature might be only 2.00C lower; winter temperature 4.40tv4.00C lower

and the amial mean, 2.00C lower than the present day, although annual

precipitation might be considerably less than the present day.

   Finally the age of the Hatchashinai gravel forinatioR will be discussed.

From similarity in lithologic facies and. paleoclimatic condition, the

Hatchashinai gravel formation may be stratigraphically eqt}ivalent with the

Keihoku formation, developed around Wakkanai and Sarobetsu in the
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MlCROFOSSlLS CH l en B U N, LOC.3
Abies 60 %

Pinus 20%

Picea 17%

L es r ix 3%

Fu ngi
Lycopociium

ma technu rn

Cyperaceee

Compo$itae

Monoiete poiten

lndeterminabie
    poHen

Table 1. Result of pollen analysis based on samples of peat at locality 1,

1. Percentage indicates only on the forest trees.

Chiebun, see fig.

northernmost part of Hokkaido, as was once reported (1966). The Keihoku

formation is evidently older than the middle terrace. Further, the Hatchashinai

gravel formation is thought to be correlatable with the Asahikawa formation,

to be reported in near future which is also composed of gravel, sand, clay and

peat, and had been brought forth in the inter-montanic basin like the case of

,,the Hatchashinai gravel formation. The rhyolitic flow overlying the Asahikawa

formation shows normal polarity of geomagnetism. While, this rhyolitic flow

unconformably rests on the dacite flow at places, the latter of which shows

reversed polarity. As will be reported in datail in near future, various

stratigraphic informations besides paleomagnetic data, the boundary between

Matuyama/Brunhes epoch is now concluded to be just below the rhyolitic flow

covering the Asahikawa formation and above the dacitic flow above mentioned.

   Under such circb}mstances, the Hatchashinai gravel formation is now
believed as being correlatable to the horizon, a little older than the boundary
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MatuyamalBrunhes epoch but inay be older than the Jaramillo event.

   In closing this short note, thanks of the authors are due to Dr. S. AsAHiNA

for an identification of insect fossils collected from the Hatchashinai gravel

fornaation and to Dr. K. SuzuKi for specific determination of plant fossils of

the Kawanishi formation. Messrs. S. OKADA ancl T. MuNETA assisted the

authors in field work. Mapping in field was done chiefiy by M. MiNATo and Y.

FuJiwARA, pollen analysis was made by S. KuMANo in cooperation with Y.

IGARAsHI, identification of the plant remains of the Hatchashinai gravel

formation was done by M. MINATo and S. KuMANo, while palaeomagnetic
study was carried out by Y. FuJIwARA.
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Explanation of Plate I

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Figs. S 6 7.

Fig. 8

Fig. 9

Cone, conesca}es and seeds of living Picea iezoensis CARRIERE, from a Locality
near the Kogen hotspring, on the foot of Daisetsu Mountain, Hokkaido.

Cone, conescales and seeds of fossil Picea iezoensis CARRIERE, Locality 1.

Cone, conescales and seeds of living Picea Glehnii MAsTERs, i from a Locality

near the Kogen hotspring, on the foot of Daisetsu Mountain,' ffokkaido.
Cone, conescales and seeds of fossil Picea Glehnii MAsTERs, Locality 3.

  Branclted stems of Larix Gmelinii GoRDoN (fossil); Locality 2, Figs.5 & 6xl :

  Fig. 7 slightly magnified.

Outcrop of the lower part oUhe Hatchashinai gravel formation at Locality 3.

Unconformable relation between the Tertiary and the Katchashinai gravel
formation.
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Explanation of Plate II

Fig. 1. Fungigen.Indet.
Fig. 2. Fungigen.Indet.
Fig. 3. Gen. et sp. indet.

Fig. 4. Gen. et sp. indet.

Fig. 5. Compositae
Fig. 6. Picea

Fig. 7. Fungigen.Indet.
Fig. 8. Monolete type spore

Fig. 9. Lycopodium
Fig. 10. Picea

Fig. I1. Blechnaceae

Fig. 12. Picea

Fig. 13. Pinus

Fig. 14. Larix

Fig. 15. Picea

Fig. 16. Abies

Fig. 17. Larix

Fig. I8. Abies

135×2O"

 68×22pt

 59×52y
30pt×

32px

116×78p(body)
74px

 50×29"

 44×39p

 64×38"(body)
 62×34u

1i8×66p(body)

 42×37"(body)
106×81p

 69×30"(body)
 98×79p(body)
114×94p

135×57p(body)

laterai view

lateral view

polar view

oblique polar view

polar view

oblique polar view

poiar view

lateral view

oblique view

polar view

lateral view

lateral view

polar view

lateral view

oblique lateral view

oblique iateral view

laterai view

lateral view



615

～

ゴ
ポ

5

　
　
響

　
、
瀬
撃

、
畷
。

月

戴
2

㍉
簗
，

軟
筏
響

cm

’
。
㌦
　
　
　
タ
h

、
鞭
鍮

　
　
　
　
蜂
．
攣
窯

沸
》
曝

戚
縛
灘
，

6

・
学
師

フ

m

ク
簿

．
盛
　
　
・
．

　　1cm

．
慰
謝

磁
［
奮
、

plate　I

c
為

0

臨
、
壷
饗
認
毒

鯨

叢
簾

職

　cm4 　攣藝

攣

曝
謹
響

裟

彫
O
Q

蒸
轟
饗

・
叢

濃
黛聾
膳

嚢
・

　
一
丁

難

m

賦
鐸
ヂ

羅霧難

　
　
　
C

ハ
リ
　
　
ハ
◎

0


