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Abstract

Theya Islands of Okinawa Island Group were geologically mapped for the first time. It was
confirmed that the bedrocks of these islands were composed of the Lower Permian Iheya Formation,
Middle and Upper Permian Maedake Formation, Late Paleozoic Izena Formation, and probably Late
Mesozoic Dana (at Iheya-jima) and Shomi (at Izena-jima) Formations., These bedrocks are veneered
by the Quaternary sediments of diverse origins such as, reefy limestone, fluviatile and marine
terraces, dune sand, and beach deposits.

The Permian formations which are most widely distributed are characterized by prominent
bedded chert associated with the subordinate amounts of sandstone, conglomerate, greenstone and
limestone. At least three fusulinid assemblage zones are established among the lenticular layers of
the limestones; i. e. Pseudoschwagerina-Pseudofusulina, Parvafusuling, and Yabeina-Neoschwagerina. The
Middle Carboniferous fusulinid Fusulinelle and Beedina have been found as secondarily derived worn
tests in some Permian limestones. Polymict conglomerates close to the top of the Maedake Formation
may be correlated to the similar conglomeratic beds common in the Late Permian Kuman series of
the Japanese Islands,

Both the Dana and Shomi Formations are in tectonic contact with the underlying Permian
formations on the top and bottom of the exposed sequences, and consist of alternation of sandstone
and shale, carbonaceous black shale, and coarse- to medium-grained feldspathic wacke, although the
poorly sorted, wedge-shaped polymict conglomerates are common in the Shomi Formation. Some
alternations of sandstone and shale in the Shomi Formation yield probably Late Mesozoic palynomorphs
and unidentified leaf fossils. A predominantly nearshore or swamp environment could be postulated
for the Shomi Formation, based on the palecntologic and lithologic associations.

Discoveries of the Lower and Middle Permian formations and probably Late Mesozoic nearshore
formations are new addition to the stratigraphic column of the Ryukyu Islands.
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Theya Islands are the member of the Okinawa Island Group in the Ryukyu Island

Arc. Theya Islands, Ie-jima, Tonaki~jima and the Motobu Peninsula of Okinawa-jima

are geotectonically situated in the Motobu Belt (nomenclature after Kowismi, 1963,

1965) where the pre-Miocene bhasement complex is mostly characterized with the

weakly metamorphosed Paleozoic rocks. Previously no geological report has been

published about Theya Islands,
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Text-figure 1, Index map of Iheya Islands, Okinawa Island Group
g It

Theya Islands lie between latitudes 27°06” and 28°352’ north, and longitudes 127°53
and 128°02’ east, about 50 km. north-westnorth of Naha City of Okinawa and consist
of two main islands, Iheya-jima and Izena-jima, and four offshore islets. (Text-figure
D

At present, three topographic sheets of these islands are available :

(1) 1:50,000 Iheya-mae-jima, Tana-saki and Theya-ushiro-jima. (1923, Japanese

Imperial Land Survey),
(2) 1. 29,630 Southern part of Iheya-retto (navigation chart) (1930, Hydrographic
Division of Japanese Imperial Navy), and
(3) 1:50,000 Iheya-ushiro-jima, AMS series L761, sheet number, 3628 II;
Tana-saki, s.n., 3628 111, and Izena, s.n., 3627 1. (1947, United States Army).
1 : 20,000 maps enlarged and compiled from these sheets were used for the field works.

I wish to express my most sincere thanks to Dr. Kenji Kowsur of Kanazawa
University, under whom I have been studying various aspects of geology of the
Ryukyu Islands since my undergraduate years. 1 am grateful to Professor Yoshio
Kaseno and other staff members of the Department of Earth Sciences at Kanazawa
University, where the most parts of this work were performed. My deep appreciation
also extends to Professor Ryuzo Torivama of Kyushu University for his encouragement
and interest to this work. Dr. Noric Fuy of Kanazawa University kindly made the

palynological study of the carbonaceous rocks from the Shomi Formation. T wish,



further, to express my hearty thanks to many persons who gave me kind assistance in
carrying out the field works; the personnels of the Departmen‘t of Geography at the

University of the Ryukyus for their amia

Hiraxawa, then the manzging director of
gave me many facilities for passages to the Ryukyu Islands, and aisc Messrs, Masataka
o

Maxana, Masael Hamaps, io Nismive, and Eiho WNaxa, Mrs, Natsu MazzaTto and

members of the Board of Education at Izena and Theya “«./zﬂage&

Outline of Topography

Theya Islands consist of two main islands of Theya-jima and Izena-jima, and four
offshore islets around them. They are Noho-jix a and
Yanahza-jima (Text figure 2).

Theya-jirma : Theya-jima (Theya-mae-jima) extends northeast to southwest direction,

zhout 14 km. long and is about 3 km. in the maximum width. The mountains ranging

i

from 100 m. to 300 : sea level are arranged along the western coast of the
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prominent. Isashi-dake (Menna-dake)

are fringed by t

-jima He between two
former is flat and has the highest p@ini‘ of 42 m. at the near center
the latter is elongﬁted in the east-west direction and has the
highest point of 28 m. ahove sea level at Nogami-yama. Yanoshiiia—jimaf an islet of 2
km. in circumference and 9 m. high at the maximum elevation, i1s connected to the
western shore of Izena-jima at low tide. Yanaha-jima close to the southern end of
Izena-jima has the highest point of about 18 m. above sea level and coastline of &
km, long which is complex along the western shore due o the occurrence of the

basement rocks. The rock reefs named as Adan-se (9 m. high above sea level),
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Takakusa-se (23 m.) and Yamakusa-se (11 m.) lie between Izena-jima and Yanaha-

jima.

General Geology

Theya Islands are composed of the Late Paleozoic, Late Mesozoic and Quaternary
sedimentary rocks (Text-figure 3).

The Paleozoic rocks which are the basement complex consist of mainly bedded
chert, sandstone and greenstone with subordinate amounts of shale, conglomerate and
limestone, and are divided into the lheya and Maedake Formations, in ascending
order, at Theya-jima, on the basis of lithofacies and fusulinid occurrences.® In Izena-
jima, the Paleozoic Izena Formation does not yield any paleontological evidences other
than radiolarians and smaller foraminifers, but it is very similar with the Maedake
Formation in hoth lithofacies and stratigraphic sequences.

The Iheya Formation about 90 m. in thickness occurs only near Yahei-iwa,
northern coast of Theya-jima and composed of sandstone and shale with interbedded
limestone lentils which yield the Lower Permian fusulinids. The overlying Maedake
Formation is estimated to be about 1,200 m. thick, and contacts with the Theya
Formation by a high-angled reverse fault (Yahei Fault). The Izena Formation which
seems to exceed 1,000 m. in thickness crops out at Izena-jima, Gushikawa-jima and
Yanaha-jima. It consists of bedded chert in association with the alternation of sand-
stone and shale, altered igneous rocks, and limestone preserving only smaller foramini-~
fers.

The Late Mesozoic formations are developed in Izena-jima and Theya-jima. The
Shomi Formation cropping out in the central part of Izena-jima contacts with the
Paleozoic Izena Formation by faults on both lower and upper limits, and is overlain
by the Quaternary terrace sediments. This formation is about 1,300 m. in thickness
and lithologically divided into two members, as the Nakata Conglomeratic Sandstone
Member and Matecha Sandstone-Shale Alternation Member in ascending order. The
former includes two beds of cobble to pebble conglomerate, In Iheya-jima, the Dana
Formation lies in the central part from north-northeast to south-southwest direction
and consists of sandstone-shale alternations about 500 m. thick which resemble the
Matecha Alternation Member of the Shomi Formation in both lithologies and degree
of structural deformation.

The Quaternary sediments consisting of both the Pleistocene and Holocene crop out
at all the islands. The former is composed of reefy limestone accompanied with beach
sand facies, and of terrace deposits. Two terrace deposits at different levels are
distinguished, the higher one of which appears to be restricted around Kiura-dake in

Izena-jima, occupying 40 to 60 m. above sea level. The Holocene sediments are

# Results of the paleontological studies wili be published elsewhere as a separate paper.
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The Paleozoic formations consist of the Theva and Maedske Formations

are in ascending order, af Iheya-iima, and the Izena Formation at Izena-jima.
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Type locality ; the neighborhood of Yahei-iwa at the northern coast of Iheya-jima.

Thickness; ca. 80 m.
Tvistribution and lithology: the Theya Formaticn is exposed only near Yahei-iwa,
VY 2 3

(Text-figure 4). It is composed of sandstone, chert and

worthern coast of I

]

shale with interbedded hmestune lentils which ywid the Lower Permian fusulinids. At
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1; sandstone
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Theya Formation
3; sandstone
43 chert
5; shale

6; limestone
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Text-figure 4. Geologic sketch map and cross section of Iheya Formation

least three limestone lentils are recognized in the field and stratigraphically divided
into four units tentatively, from IhL-~l to IhL-4 in ascending order (Text-figure 5)
(Plate 1, Figure 2). The IhL-! limestone interbedded in a black shale as a lentil is
brownish gray, compact, brecciated in part, and about 40 to 50 cm. in thickness. The
limestone breccias are divided into two types under microscope; the one is dark gray,
compact, pelletoidal with sporadically dolomitic and vyields Pseudofusuling sp.; the
other is brownish gray, compact and biosparite vielding Beedina spp. and Codiacean
algae. The IhL-2 limestone is gray, hard, massive, biosparry dolomitic and about I to
1.4 m. in thickness. Calcite grains are about 2 to 5 mm. in diameter. A number of
the authigenic euhedra of dolomite are observed in thin section. This limestone yields
bryozoans and fusulinids such as Fusulinella and Triticites, both of which are inter-
preted as secondarily derived fossils. The IhL-3 and Thl-4 are about 6 m. thick in the
maximum and reduce by half at the western end. The IhL-3 is dark gray, compact
and brecciated at the lower part, and is biosparite yielding fusulinids of Fusulinella,
Triticites, Pseudoschwagerina, Nankinella, Staffella and bryozoans, chaetetid corals,
and crinoid stem-joints, while the Thl.-4 is gray, massive, and unfossiliferous.

The sandstones of this formation are predominant at the upper part, and pale
greenish gray, fine to medium in grain size with a moderate degree of sorting and
fairly jointed. The grains are angular to subangular and are composed of quartz,
plagioclase, potash feldspars and fragments of chert and shale. Feldspars have been
partly altered to sericite and kaolinite. The results of the modal analysis of sandstones
summarized in terms of the classification scheme of Oxapa (1968) are shown in

Text-figure 6.
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shale 6: Shale 7 & 8: Conglomerate 9: Shals, biack, including fragments of plant foasih
and sandstone 10: Sandstone, fine-medium grained
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Text-figure 6. Classification of sandstones

M aedake Formailion

Type locality ; coastal area of the eastern siope of Mae-dake in Theya-jima.
Thickness; ca. 1,200 m.

Distribution and lithology ; the Maedake Formation is distributed at Iheya-jima and
Noho-jima and is in contact with the Iheya Formation by a high-angled reverse fault,
It is characterized by lithofacies of prominent bedded chert with the subordinate
amounts of sandstone, conglomerate, greenstone and lenticular layers of limestone.
The upper part is composed of mainly sandstone accompanied with shale, greenstone
and conglomerate, while the lower and middle parts are mainly composed of chert
interbedded with greenstone, shale, sandstone and limestone. At least three stratigraphic
units are recognized in the field among the limestone layers.

The Maedake Formation indicates sirike N 80° to 60° E and dip 20° to 80° NN,
but the dip changes to the south along the eastern coast of the northern ITheya-jima.
Thus, an anticline is inferred at the northern area. The minor folds are abundant in
the bedded chert and shales. Slickensides rising §0 to 15 m. high above the ground are

recognized within the chert unit of the formation (F

The chert is prominent at the lower to middie part of ¢
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merate at about 100 m. west of the preceding is 2 m. in thickness but gravels, smaller
than those at the other outcrops, are [ to § cm. in diameter, well-rounded and well-
sorted. The matrix is coarse sandstone in the upper part, while that of the lower part,
about 50 cm. in thickness, is fine sandstone. The gravels consist of mostly chert (ca.
80 %) subordinated with black shale, sandstone and igneous rocks. No limestone has
been found among the gravels. Although there is a possibility that the inner two, M-
and N-outcrop, may be stratigraphically different from the others as seen in the size of
gravels and matrix, they are tentatively treated as the stratigraphically same horizon.

The thin layers and lentils of limestone are recognized at three stratigraphic units
(ML-~1, -2 and -3 in ascending order) in the Maedake Formation in the field. The
exposures are distributed along the eastern coast of Mae~dake (type locality) and the
coast of the Ashichi at Shimajiri hamlet. The limestone lentil named as ML-1 is
interbedded into shale and greenstone (tuff?) beds in the lower part of the formation,
This lentil is about 1 to 1.2 m. thick, gray and yields fusulinids such as Parafusuling
spp. and Miselling claudioe (Derrat), corals and crinoid stem-joints, The ML-2 is
situated at about 500 m. southwest of the ML-1, It is about 4 m. in thickness, white
to dark gray, and massive in the lower 3 m., which is overlain by the limestone
breccias. The fusulinids such as Parafusuling sp., Miselling sp. and Pseudofusuling
sp. have been found only from the breccias. The ML-3 limestone crops out at about

600 m. southwest of ML-2 and is white, massive hard and obdlitic, yielding Neoschuwa-
gering cir. margavitae (DerraT).

The greenstone beds are 50 to 70 m. thick in the upper part and 5§ to 10 m. in
the lower. The greenstone is reddish purple to green, massive hard and interbedded
with lenticular layers of sandstone, limestone and chert. The greenstone of the lower
part cropping out at the type locality may be called altered basalt with fine-grained
texture. The constituent minerals recognized under microscope are serpentine minerals
(antigorite ?), iddingsite, chlorite (?7), vein quartz and opaque minerals as magnetite
and ilmenite, The groundmass consists of brown devitrified glass.

Tzena Formation

Type locality ; the Gushiku-yama in the southeast area of Izena-jima.

Thickness ; more than 1,000 m.

Distribution and lithology ; the Izena Formation is distributed at Izena-jima, Gushika-
wa-jima and Yanaha-jima. It is mainly composed of bedded chert with subordinate of
alternations of sandstone and shale (Plate 2, Figure 1), limestone lentil and greenstone,
According to the lithologies and exposed areas, the Izena Formation is divided into
three units. The lower part is distributed at Tzena-jima, Yanaha-jima and Adan-se,
and mainly consists of chert accompanied with the alternation of sandstone and shale,
and limestone., The limestons has been recognized only at Yanaha-jima and occurs as

a lenticular layer about 7m. in thickness, massive, grayish white, in which microfossils
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consists of, in ascending order, the lower conglomerate hed (45 m. in thickness),
- b < .

conglomeratic lentil bearing granule sandstone bed (150 m. in thickness), and the

upper conglomerate bed (120 m. in thickness).

These two conglomerate bheds are the
thickest at the type locality, but decrease the thickness to the scuthwest merging into
the conglomeratic sandstone. The upper conglomerate bed disappears near the Village
Office, central area of Izena-jima due to faulting, while the lower one decreases to 2

m. in thickness at the northern area of Izena hamlet and finally disappears at the

southwestern coast, turning into a conglomeratic sandstone.

£

Matecha Alternation of Sandstone and Shale Membey

Type locality ; the eastern coast of Matecha at Izena-jima.

Thickness ; ca. 500 m.

Distribution and lithology; this member is distributed at the north of the Nakata
Member, and crops out at the type locality, the area west of Amagusuku-dake and
the coast west of Jitchaku hamlet.

The limit of this member contacts conformably with the Nakata Member in the eastern
area and by fault in the western, while the upper limit contacts again with the Nakata
Member which reappears by a fault, and with chert of the Izena Formation by the
reverse fault. Sandstone and shale are stratified from 10 to 30 cm. thick., Almost all
the shales alternate with sandstones in 5 to 10 cm. unit. The sandstone is prominent
in the lower part and bedded from 10 cm. to 2 m. in thickness, but they are frequently
alternated with shales at the upper part. A few beds of massive sandstone crop ouf
along both eastern and western coasts.

The sandstone of the Nakata Member is gray, compact, hard and medium-sand to
granular in grain size. The grains are angular to subangular in shape and composed
of quartz, feldspar, rock fragments of shale and chert, mica and carbonate. Quartz
grains are angular, and occupy 14 to 32% of rock in the modal percent. Some of them
show wavy extinction. Feldspar grains consist of plagioclase, orthoclase, microcline
and perthite, which have been aitered by kaolinitization and sericitization, and minute
grains make the detrital matrix. The matrix is composed of the detrital feldspar and
dark brown clay minerals considered as chlorite. Rock fragments are small in
amount and mainly consist of patches of chert and shale, 1 to 3 mm. in length. Sand-
stones alternated with shale are fine to medium in grain size, and are stratified into
beds 10cm. to 2 m. in thickness. Fragments of fossil plants are abundantly contained
in this fine grained sandstone. The modal analysis of the sandstones of this formation
was carried out (Text-figure 6).

The sedimentary structures, both cross-bedding and graded bedding, are recognized at
the upper part of conglomeratic sandstone between twe conglomerate beds at the type
locality.

Shales are rich in the upper part of the lower member. They are mostly gray to

grayish purple on weathered surface, but black, hard and compact when fresh. Shales
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Figure 2), Qt’iartzmporphyfv is most plent the igneous rocks. Protoclastic
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s sediments in this formation was carried

the following fossil pollen grains

Matonisporiies equiexinus Courar

Twilites bossus Courer

Cimguiafz’spwﬁes sp.

iporepolienites sp. a
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Tricolporopollenites sp. a
Alnipollenites sp. a
Monoporisporites sp. a
M. sp. b

Inapertisporites sp.

According to Fuyr (ibid.), Sphagmmsporites which comprises about 3

identified individuals is a good facies fossil SU.g;g sting the marine near-shore or swamp

environment. The lithologic association of preminent cobble conglomerate and fossilifer-
ous carbonaceous black shale may also support this interpretation.

Dane Formation

Type locality ; the western wing of Mae-dake at Theya-jima.

Thickness ; ca. 500 m.

Distribution and lithology ; the Dana Formation is found at the type locality, east
of Kushi-dake and west of Kayo-dake; both the lower and upper limits of the
formation are in contact with the Maedake Formation by faults which are recognized
at the mouth of the Dana river and at the dam site in Gakiya hamlet, respectively.
This formation is mainly composed of the alternation of sandstone and shale, and the
sandstone predominates in the middle to the lower parts. Layers of shale are, § to 20
cm. in thickness, and thinner than those of sandstone. The sandstone in the lower
part is conglomeratic, containing gravels of chert, shale and the others. (Plate g,
Figure 1). The gravels of shale are larger than the others, 1 to 3 cm. in length and 1
to 2 cm. in width. The matrix is coarse sandstone of arkosic wacke type. The sand-
stones except for the conglomeratic unit ars fine to medium, brown fo pale brown on
fresh, and loose, light brown when weathered. The shale is black, hard and compact
on fresh, but almost all shales are brown to purple on weathered surface. The altern-
ations contain a number of the fragments of unidentified plants as much as in the
Shomi Formation. Fossil pollen grains and spores have been confirmed but have not

been identified.

Geologic Structure

Theya Islands are situated at the Motobu Belt in terms of the tectonic divisicns of
the pre-Miocene basement complex in the Ryukyu Geanticline (Kowism, 1963, 1965).
The Motobu Belt is divided into three sub-belts, Tonaki (or North), Izena (or Middie)
and Katsuu (or South), and Theye Islands belong to the Izena Sub-belf, which is
characterized by the thick chert beds and abundant clastic rocks, and the development
of the Mesozoic or Paleogene shallow marine or swamp deposits (Komisr:, 1965). Not
only the topographic trend of Theya Islands but also the arrangement belween the
Paleozoic and Mesozoic formaticns are parallel to the tectonic belts, Many major faults
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correlated with the Motobu Limestone based on the find of the Permian fusulinids
such as Yabeina cir. globosa (Y asw), Neoschwagering sp., Schwagering sp. and Schiu-
bertelle sp. in the former. Frmr eof al. (ibid.) divided the Paleozoic beds at the
Motobu Peninsula into two formations, the Motohu and Yonamine Formations which
are, according to their interpretation, in the contact relation of a huge thrust fault
(MacNz, 1960). Ismizasmr and Kowrsm: (1967) distinguished the Triassic Nakijin
Formation in the area hitherto mapped as the Paleozoic formations in the Motobu
Peninsula. Futhermore, Ismisasmr (1967, MS) found the following Permian fusulinids,
Yabeina katoi (Ozaws), Yabeina sp., Neoschwagering clr. margaritae Derrav, Neoschwa-
gerina craticulifere (Scuwacsr), Cancelling sp., Sumaivine annge Vouz, PFsendo-
Susuling sp., Verbeeking sp. and redefined the Paleozoic formations, as the Motobu and
Yonamine in ascending order, thus correlated the Yonamine Formation with the
Tonaki Formation and the upper part of the Maedake Formation. The lower part of
the Maedake Formation belonging to Parafusuling Zone is correlated with the Izena
and Motobu Formations, though the paleontological evidence from the latter two
formations have not been obtained at present. The ITheya Formation which yields the
Lower Permian fusulinids and the reworked Middle Carboniferous ones is the oldest
among the reported formations in the Ryukyu Geanticline, and may be roughly
correlated with the Sakamotozawan in Japan. The Miyara Formation (Hanzawa, 1935)

h%s

in Yaevama Islands is similar to the

Okinawa_ lslond  Group \
Toncxlfiﬂ'i : j

Shomi and Dana Formations in lithofacies

md| 1heya-fimal zena-jimal le~Jjima |Motobu Fenin
ety ;

and presumable sedimentary environment,

except the WMiyara Formation centains

the Upper Tocene foraminiferal-algal

limestone. Although neither the Shomi

nor the Dana Formation has yielded any

TONAKI well-established index fossils, the poilen

grains and spores from the Shomi Forma-

&5

PERMIAN [TRIASSI] J.| CRETAZ/T.]
- P — - —

tion such as Abiefineaecpollenites minimus,

L

| CipEsuNA G

A. microaiatus, FElatides williamsoni,

Sphagummmsporifes  psilaius, Malonis-

e Konisui, 1964,

&
s~

: i y i rites SO IS xRS AP )
Table 2. Correlation chart of the pre-Trtiary  porifes equiexinus, and Trilites bossus

Formations in Okinawa Island Group  have been found in the Jurasso-Cretaceous
sediments in the other regions (Fuyr, 1965,

MS.y In addition to these data, the lithofacies and degree of deformation may
suggest that the Shomi Formation is the Late Mesozoic, possibly Crefaceous rather
than Paleogene. The Dana Formation similar to the Shomi Formation in lithology
and geologic structure may be correlated with the upper member of the Shomi
Formation, hut the further paleontological studies are needed before reaching a definite

conclusion.



(2 The Lower Permian fusulinids (Tyificites, Pseudoschwagering, Fseudofusu-

iina) associated with the secondarily derived Carbonifercus ones (Fusuiinellz and

Beeding) recognized from the Theya Formation make the cldest Paleozoic fossils in the

(2) The Maedake Formation is mainly composed of chert associated with
conglomerate and limestone., The last one is recognized at
three stratigranhic units in the field

77s Py . o
grar Miselline clovwdize

(Drerat), Favafuswiing spp., while the third containing _«’Veoccc'”mge' ng cfr. marga-
vitge (Deeprat), hence probably correlated witl Tonaki Formation at Tonaki-jima

and the Yonamine Formation at of Okinawa-~jima,
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nglomerates may be correlated to the similar formations of

WMember znd Matecha Alternation of Sandstone and Shale Mernber, A number of the

fragments of un found in the shale and fine sandstone of
the Matecha Member. Fossil pollen grains and spores were recovered from the carbo-
naceous sediments of the same member. The palynclogical examination and field

evidences suggest the Late Mesozoic, possibly Cretaceous, and the sedimentary

I§

p

environment of shallow marine to brackish water or swamp for the formation.

(7) The Pleistocene sediments are composed of low and high coastal terrace

deposits, the former is partly represented with reefy limestone beds. The Holocene
consists of the raised beach deposits, the present beach deposits, and fluviatile deposiis.

(8) According to these new finds described in this report and the data by
previous works, a working hypothesis postulating that “the tectonic configulations,
stratigraphic sequences and lithologies of the pre-Miocene rocks are similar between
the Ryukyu Geanticline and the Outer Zone of Southwest Japan” (Kowismi, 1965:

Fowisu:, Ismmeasur and Ismioa, 1968) appears to be temable,
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Appendix-]

Notes on the Quaternary Sediments

Pleistocene

The Pleistocene series is composed of the low and high coastal terrace deposits
which are partly represented with reefy limestone bed. The stratigraphic relation
between the low coastal deposits and reefy limestone could not been exactly certained
in the field, but it is considered to be contemporaneous.

(1) Kiuradake gravel bed
Type locality ; the saddle between Kiura-dake and Jijin-dake of Izena-jima.
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Holocene

(1) Raised beach deposits
(a) Old sand dune; the old sand dune develops at the southern coast of Yanaha-
jima and at the northwestern coast of Iheva-jima. This is about 3 m. in height and
consists of consolidated fragments of corals, molluses and foraminiferal tests, in which
pebble of well-rounded chert are contained.
(b) Dana swamp mud deposits; this deposits occur around the Dana-pond in ILheya-
jima and are more than 1 m. in thickness, yielding a number of molluscs and forami-
niferal tests. Matrix is unindurated black mud. The deposits were formed probably
during the period of shallow inlet or swamp.
(c) Raised beach deposits; other than two deposits mentioned above were recognized
at the level of 2 to 5 m. above sea level. They overlie the pre-Holocene sediments and
consist of caleareous sands containing abundant foraminiferal tests, molluscan debris
and pebbles of sedimentary rocks.

(2) Beach deposits

This deposits developing along the coastal-line at all the islands are composed of
calcareous sands with fragments of corals, molluscan debris snd foraminiferal tests,
and reef fringing the islands and beach rocks. The beachrocks cropping out at the
coastline in the tidal zone are stratified and 30 to 50 cm. in thickness, dipping abcut
5 degrees toward the off-shore.

Appendix—7

Alphabetical list of place names

Adan-se o} i Katsuu e
Aka-dake i) * Kayo-dake i)
Amagusuku-dake K e Kitakushi-dake e
Amami i 5 Kiura-dake Bl bt
Asa-dake [y et & Kuba-yama 7 A
Ashichi 7 % + Kumaya 7 -
Awa-dake iy fiid & Kushi-dake fli

Dana IH i Mae-dake i

Gakiya Ik W 2 Maedomari i

Guha 1= i Matecha 3L e
Gushikawa El = i Menna-dake A v 5
Gusuku (Gushiku) I Minamikashi-dake 55 i
Hizabaru ey Miyara =

Ie-jima I Motobu 7 b
Theya-jima 5 aha e i
Theya-mae-jima 2 Nakata {
Theya-ushiro-jima i MNakijin s i
Isashi-dake +HE E B MNogami-yama iy =
Ishigaki-jima H i} B Noho-jima i =
Izena~jima = Okinawa b
Jijin-dake 15 Ono-yama x D
Jitchaku = Orogame-jima s il
Kasari il Ryukyu (Riukiu) it




72 Takeshi isdrnasul

Saburc = Yahei-iwa BE = B &
Shimajirt = Yamakysa-se 1 =3 bl
Shomi Yanaha-jira B OW W B
Takakusa-se : Vanoshita-iima E o T &
Tana-salki T Yeonamine 5 B &
Tonaki i Yone-saki e i
Uchihana T

Posiscripi: Besides the maps listed on page 53, two topographic sheets, Theya-shima

and Izena-shima, in the scale of 1:50,000 can be purchased since January of 1966.

These maps were issued by the Land Survey of the Government of the REvukyu

Islands, based on the various sources of informations available on May 1, 1958,
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photograph beyond the outcrop of the Nakata Member at the type localitys

igure 8. Lower terrace deposits (Uchihana gravel bed) at the Uchihana ares (fype locality)

in Izena=jima. The ouicrop is about 3 m. high, and located at the elevation of &

i

Figure 4. The upper part of the Vancshita-jima Limestone at the southern coast in

Fad

Gushikawa=jima, the type locality. The ouicrop is about 16 m. high. The lime-

tone consists of planarily cross-laminated calcarenite,
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Text-figure 3. Geologic map of Iheya Islands, Okinawa Island Group
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