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Ayukawa Formation of the Ojika Peninsula, Miyagi Prefecture, Northeast Japan

By

Fuminori TAKIZAWA*

Abstract
The stratigraphy of the Ayukawa Formation, Ojika Peninsula, northeast Honshu,
together with the paleontological notes on the ammonites therein, is described in this paper. The
Ayukawa Formation may range from Uppermost Jurassic (?) to Lower Cretaceous (Lower
Neocomian) in age and moreover, is assigned to the Berriasian age at least for its middle part.
This formation is much thicker than estimated before and than the equivalents of other areas in

the south Kitakami Mountains.

1. Imtroduction

The Ojika Peninsula at the southernmost part of the Sanriku Coast is one of the Jurassic and
Cretaceous fields in the southern part of the Kitakami Mountains. Concerning the geology of this
area a number of reports have been published by various authors. Nevertheless, the Jurassic-Creta-
ceous boundary of this area and the exact age of the Ayukawa Formation have remained undeter-
mined.

In order to solve these problems, the writer for several years engaged himself in the field work on
the Jurassic and Lower Cretaceous sequences of the Ojika Peninsula. In the course of this survey
1/1,000 route maps were made along several selected routes. As a result of this investigation, the
stratigraphical scheme of the Jurassic-Cretaceous sequence, especially of the Ayukawa Formation,
differing fundamentally from the previous authors’ schemes is established and the age of the Ayuka-
wa Formation can be determined on the basis of several ammonoid species. Thus, this paper deals
primarily with the stratigraphy of the Ayukawa Formation, adding to paleontological description of
the ammonites.
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2. OQOutline of Geology

The Ojika Peninsula is occupied by folded Mesozoic strata with the general trend of NNE-SSW

* Geology Department

1—(567)




Ayukawa Formation of the Ojika Peninsula, Miyagi Prefecture, Northeast Japan (F. Takizawa)

0jika Peninsula
A : » Ohgm A yuirawa B

Fig. 1b Geologic Profile

Pyroxene Andesite ----——-————— - Yamadori Formation
Domeki Sandstone
futawatashi Shale.
Shale

Sandstone

r Ayukawa Formation

B
(I

}K [yosaki Sandstone

% Tomari Sandstone and Shale
Kozumi Shale 1
Makinohama Sandstone Oginohama Formation
E== Kitsunezaki Sandstone
== and Shale
N Samuraihama  Shale Tsukinoura Formation
Diotrite, Gabbro and Porphyrite
X Locality of Molluscan Fossils

which are intruded by several masses of plutonics (Fig. 1). The Jurassic to Lower Cretaceous Ojika
Group overlies the Triassic Inai Group with an unconformity. The Ojika Group is stratigraphically
divisible into three formations, the Tsukinoura, Oginohama and Ayukawa Formations in ascending
order (Table 1). The upper half of the Ojika Group is distributed in the western Kozumi syncli-
norium and the eastern Niiyama synclinorium which are separated from each other by the Ohara
anticlinorium and both pitch to the south on the whole. The Niiyama synclinorium is delimited on
the east by the Kinkazan tectonic line (Ict and others, 1968).

The Tsukinoura Formation as a whole shows a single cycle of sedimentation and is stratigraphi-
cally divisible into two members. The lower member, Tsukinoura Sandstone is more than 120 m
thick, and is littoral sediments composed of sandstone and sandy shale with basal conglomerate. The
upper member, Samuraihama Shale is underlain by the Tsukinoura Sandstone with a gradual
change of rock-facies, and is represented exclusively by black, bedded, silty shale. It is 500 to 600 m
thick.

The Oginohama Formation is probably conformable to the underlying Samuraihama Shale. It
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and the southern coast of Ajishima Island. In these areas this formation shows a homoclinal structure
with a general trend of NNE-SSW, dipping at an angle of 70° to 90° eastward, and is occasionally
even overturned. However, the Ayukawa Formation has hitherto been erroneously regarded as being
complicatedly folded and exposed only in the axial part of several synclines. Thus, the thickness of
this formation was estimated at 250 m (Fukapa, 1951 ; MiNaro, 1953, table IV; Fujr, 1956 ; ONuUKi,
1956) or 450 m (Takanasai, 1962). In actual fact, the Ayukawa Formation is found to be much
thicker than estimated before, being nearly 1,600 m thick altogether.

The Ayukawa Formation, furthermore, shows a synclinal structure plunging steeply to the south
near Niiyama north of Ayukawa, and a synclinal structure in Tashiro Island.

It should be added here that an isolated outcrop of very coarse-grained, arkosic sandstone prob-
ably belonging to the Ayukawa Formation was found by Dr. Kamse and the present writer near
Kanayama east of Ishinomaki City.

The stratigraphic sequence of the Ayukawa Formation is summarized in Fig. 2. This formation
is stratigraphically divisible into three members, the Kiyosaki, Futawatashi and Domeki Members in

ascending order. Of these three members, both the Futawatashi and the Domeki Members are not
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Fig. 2 Generalized stratigraphic succession of the Ayukawa Formation
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part (Tashiro Island). Bivalves are very abundant in sandstone in Tashiro Island.

Unit Ky 2.— The unit consists of shale interlaminated with sandstone, carrying occasional
interbeds of fine-grained sandstone. The shale is dark gray in color and rich in plant fossils in the
eastern part of the area, whereas in the western part of the area (Tashiro Island) it is black in color
and intercalated with some marine shell beds. Unit Ky 2 was formerly regarded as being equivalent
to unit Ky 6 which is similarly represented by shale. In reality, the shale of unit Ky 2 is rich in
sandstone lamina, whereas that of unit Ky 6 is monotonous without including sandy material.

Unit Ky 3.— This unit consists of a thick-bedded alternation of very coarse-grained sandstone
and black shale, each of them is generally several meters thick. Some sandstone beds begin with
conglomerate. Sole markings and graded bedding are commonly developed in sandstones.

Unit Ky 4.— The unit is represented by black sandy shale of marine deposition and contains
pelecypod fossils very abundantly. Some ammonites (e.g. Berriasella) also are found in this unit. The
unit is much thicker in Ajishima Island than in the northern part of the peninsula.

Unit Ky 5.— This unit is made up mainly of very coarse-grained sandstone with frequent inter-
calation of conglomerates. The sediments of this unit as a whole are coarser grained than those of the
other units. Graded bedding is almost imperceptible, but cross-bedding is common.

Unit Ky 6.— This unit consists largely of black shale accompanied by siltstone containing plant
fossils.

Unit Ky 7.— This unit begins with a thin layer of conglomerate which, in turn, is followed by a
40 m sequence of coarse- or very coarse-grained arkosic sandstone.

3.3 Middle Shale Member

This member is typically exposed near Futawatashi, Ajishima Island. The main part of the
member consists chiefly of muddy flysch-like sediments which are represented by black, laminated to
medium-bedded shale frequently interlaminated and interbedded withsandstone. The thickness of
the member in the typc area measures about 620 m, although its exact value can not be obtained
owing to frequently steeply dipping overthrusts.

Some ammonoids such as Kilianella, Thurmanniceras and Berriasella, and pelecypods are found in
the shale. It should be noticed that the Futawatashi Member is essentially different in sedimentary
facies from the other members of the Ojika Group. That is to say, the member is characterized by the
common occurrence of disturbed beds and penecontemporaneous deformational structures such as
slump overfold ball-and-pillow structure. Thin interbeds of fine-grained sandstone display a variety
of current sole markings, load structures, convolute lamination, cross-lamination and current ripple
marks.

3.4 Domeki Sandstone Member

This member is typically exposed near Domeki at the eastern extremity of Ajishima Island. It
consists mostly of very coarse-grained, arkosic sandstone and is lithologically very similar to the
Kiyosaki Sandstone. Black shale is intercalated only in the lower part of the member. At several
horizons there occurs conglomerate, pebbles mainly rhyorite, granite and chert.

The thickness of the member increases to the south on the whole, measuring more than 330 m
at Domeki. The stratigraphic relation between this member and the underlying strata, in spite of the
rapid change of lithofacies, is probably conformable. On the other hand, the Domeki Member is un-

conformable to the overlying Yamadori Formation.
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Appendix

On Some Berriasian Ammonites from the Ayukawa Formation, Ojika Peninsula

By
Tadashi Sato* & Fuminori Takizawa

One of the writers (Takizawa) discovered a number of ammonites from the Ayukawa Forma-
tion, the upper part of the Jurasso-Cretaceous Ojika Group, of the Ojika Peninsula, and then Sato
identified them. As a result, among the ammonites there are discriminated three species which are
quite similar to the ammonites reported by SAaTo from the Berriasian Isokusa and Nagasaki Forma-
tions of Oshima Island in the Karakuwa district. Therefore, these characteristic ammonites indicate
a Berriasian age at least for the middle part of the Ayukawa Formation and then supports the afore-
mentioned stratigraphical scheme of the same formation established by the junior author.

Of the ammonites from the Ayukawa Formation Berriasella occurs in abundance at Yokone and
Bando-no-hama of Ajishima Island.

Brief paleontological remarks are given on four identified ammonoid species including one

species from the underlying Kozumi Member of the Oginohama Formation.

Family Berriasellidae SpaTH, 1922
Subfamily Berriasellinae Spata, 1922

Genus Berriasella Unria, 1905

Berriasella sp. Pl. 1, Fig. 1.

Material—Several specimens, all fragmental.

Description—A large adult or rather senile specimen, though highly corroded, presents Ber-
riasellid characters such as irregular, somewhat flexuous, generally bifurcated ribbing. The ribbing
becomes obsolete at the senile stage. No ventral aspect is known. But a specimen from Yokone, well-
preserved outer mold of the ventral portion, exhibits clear and smooth siphonal band, bounded by
the swelled terminals of the ribs. There is no guarantee, however, that all the specimens belong to
one and the same species.

Remarks—Despite the impossibility of specific determination, the general aspect of the shell
ornamentation suggests some of the more or less advanced forms of Berriasella. Such forms can coexist
with the Thurmanniceras as in the case of the Nagasaki and Isokusa Formations of Oshima Island.

Occurrence—Black sandy shale at Yokone of Ajishima Island. Probably Berriasian.
Subfamily Neocomitinae SpatH, 1924
Genus Thurmanniceras CossMANN, 1901
Thurmanniceras sp. cf. T. isokusensis (KoBavasui and Fukapa) Pl 1, Fig. 2.

Compare—1947. Perisphincies (Discosphinctes) isokusensis Kosavasut and FURADA,
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