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ORTHOQUARTZITIC ROCKS AS PRECAMBRIAN
BASEMENTS OF THE JAPANESE ISLANDS

Takao TOKUOKA* and Kazuyoshi OkAMI**

Abstract Orthoquartzitic clasts have been discovered since 1967 in various places in the Japanese
Islands, of which horizons range in age from Carboniferous to Quaternary. Texturally and mineralo-
gically, they belong to the supermature sandstones distributing extensively in cratonic areas of the
world. They are supposed to have been supplied from pre-Silurian (probably Precambrian) basement
rocks, whether directly or secondarily. This is inferred from textural and mineralogical peculialities
of orthoquartzitic rocks themselves because of the reason that there had been no chance in and around
the Japanese Islands of producing such supermature sandstones since the Silurian. This is also
supported from the geochronologic studies on orthoquartzitic clasts. Generally, orthoquartzitic clasts
are very small in amount, however, there are known several sequences in which they are commonly
found as a major constituent of the conglomerates in the Kitakami-Abukuma, Hida, Mino-Tamba and
Shimanto Belts. The maximum size of the clast sometimes attains to several tens centimeters. The
provenances of orthoquartzitic clasts in these belts are assumed to be or to have been in the Abukuma
Mountains, Oyashio Paleoland in Off-Sanriku area, Hida Mountains, Missing Ryoke along the Median
Tectonic Line, and the Kuroshio Paleoland to the south of the Shimanto Belt, respectively. It islikely
in pre-Silurian, or Proterozoic, time that the Japanese Islands had long been a cratonic area where
orthoquartzitic rocks were extensively formed. The hypothesis that Precambrian rocks are involved
in younger orogenic belts is supported in the case of the Japanese Islands from the study on orthoquart-
zitic clasts.

Introduction
Whether Precambrian rocks are involved in
younger orogenic belts or not is a problem that
As the
Japanese Islands are one of the places where the

has long been debated among geologists.

most precise geologic work has been performed in
the cirum-Pacific Orogenic Belt, the most valua-
ble informations on this problem should be ob-
tained from these regions. It is well-known that
the Japanese Islands entered into the first geosyn-
clinal stage called the Honshu Geosyncline, or the
Chichibu Geosyncline, since middle Paleozoic
time. Therefore, the basement rocks of the Jap-
anese Islands are defined as the materials under-
lying the Honshu Geosyncline. It is a matter of

course that the rocks suffered through the Caledo-
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nian QOrogeny, if present, are assigned to be a
part of the basements as well as Precambrian
rocks. Concerning the orogenic cycles in the
Japanese Islands, KOBAYASHI (1941) insisted for
the first time that the Japanese Islands has been
floating on “SIMA”, the oceanic crust in the
present expression, since the earliest time of the
known history of the islands. After World War
I, a plenty of work have been made in the Japa-
nese Islands, offering many evidences for the
existence of the basement rocks, although most
of them occupy small and scattered places.
Referring to these data, MINATO ef al. (1965)
insisted that the Japanese Islands was born on a
craton which must have been a part of the Asiatic
Continent. Thereafter the data supporting the
above opinion have been increasing so much.
Nowadays, the Japanese Islands are interpreted
on the basis of the Plate-Tectonics Theory, and
the basement rocks ever found are often assigned
to be large exotic blocks or remnants of collided
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microcontinents. In this paper, the writers will
not refer to such po.ints, because the most impor-
tant problem now facing is not the interpretation
but the detailed examination of the basement
rocks themselves.

According to NOZAWA (1975), the possibility of
the basement rocks in the Japanese Islands is
itemized in the following ways: first, metamor-
phic rocks overlain by Paleozoic formations;
secondly, isolated masses of metamorphic and
plutonic rocks along tectonic zone ; thirdly, re-
licts of presumably pre-Silurian metamorphic
rocks retained in younger rocks; and fourthly,
fragments of presumably pre-Silurian rocks in
younger sedimentary and igneous rocks. Con-
cerning the last one, many contributions have
been made especially on igneous and metamorp-
hic clasts in sedimentary sequences from petro-
graphic and geochronologic viewpoints (KANO,
1971 ; SHIBATA et al., 1971 ; etc.).
tary clasts, however, there have scarcely been

On sedimen-

performed any contributions except those on
clasts of orthoquartzite (quartz arenite) owing to
the difficulty of affirming their origin. As to the
orthoquartzitic clasts occurred in the Japanese
Islands, their origin can safely be assigned to a
part of certain basement rocks on accounts of
their textural and mineralogical peculialities.
The above estimation was supported from the
geochronologic studies by SHIBATA (1979) and
SHIBATA et al. (1979).
distributed in the cratonic areas in the world and

Orthoquartzite is widely

a plenty of work on it have been reported and still
now it is a most interesting problem in sedimen-
tary petrology (for instance, see DOTT and BY-
. ERS, 1980). Unfortunately, orthoquartzitic
rocks are unfamiliar to the Japanese geologists
living in a belt of evercontinuing severe orogenic
movements, and their occurrences as clasts in
conglomerates had not become aware of before
1967. In Southwest Japan, the author (T. T.)
discovered orthoquartzitic clasts from the Pale-
ogene strata in the Shimanto Terrain for the first
time and discussed their bearing as the basement
rock of the Japanese Islands (TOKUOKA, 1967),
because they closely resemble in appearence to

Takao TOKUOKA and Kazuyoshi OKAMI

the Sinian quartzite of the Proterozoic, being
distributed extensively in China and Korea (for
instances, LIU et al., 1973 ; Chinese Academy of
Geological Sciences, 1980).
ously in Northeast Japan, the author (K. O.)
discovered them and reported in 1973. Thereaft-

Almost simultane-

er, many discoveries have been reported from
various places in Japan, although they mostly
occur very rare in amount. The strata contain-
ing them range in age from Carboniferous to
Quaternary.

In this paper, the writers will mention their
occurrences briefly and discuss about their bear-

ings as basement rocks of the Japanese Islands.

QOccurrence of orthoquartzitic clasts
in the Japanese Islands

Orthoquartzitic clasts have been known to
occur in conglomerates of various places in Japan,
of which horizons are from Carboniferous to
Fig. 1 and Table 1 show
their occurrences, the data of which are derived
from a review by the authors (TOKUOKA and
OKAMI, 1979) with several new additions. Gen-
erally, orthoquartzitic clasts are small in size,

Quaternary in age.

well-rounded in shape, and very small in amount.
Larger clasts and less-rounded ones are very
rarely found in some sequences. It is of particu-
lar interest that there exist several sequences in
which orthoquartzitic clasts are commonly found
as a major constituent of the conglomerates. In
the discussion on the basement rocks of the Japa-
nese Islands, these sequences seem to have very
important roles, and are mentioned briefly as

follows.

A. Kitakami-Abukuma Belt

The occurrence of orthoquartzitic clasts in the
Kitakami-Abukuma Belt has become apparent by
OKAMI (1973), OKAMI ef al. (1976), etc. in six
localities, whose horizons are from Carbonifer-
ous to Paleogene in age.

In the Abukuma Mountains, the amount of
orthoquartzitic clasts of the Somanakamura
Group (Loc. 4), Sarukubo Conglomerate* (Loc. 6),
and Oginohama-Ayukawa Subgroup (Loc. 3), all
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. Fig. 1. Occurrence of orthoquartzitic clasts in the Japanese Islands.
J 20 Modified from TOKUOKA and OKAMI (1979) with new additions.
? The size of each symbol is roughly proportinal to the abundance
of orthoquartzitic clasts. Details see Table 1.
I "Kitakami-Abukuma Belt
I Hida Belt
* The Sarukubo Conglomerate locates in the Ashio II Mino-Tamba Belt
he Tanak Tectonic Line, . .
Belt, southwest of the Tanakura Tectonic Line IV Shimanto Belt (south of broken line)

however, its hinterland is assumed to have been i )
in the Abukuma Mountains. Then, it is treated T.T.L. Tanakura Tectonic Line
in the present section. M.T.L. Median Tectonic Line
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Table 1. Occurrence of orthoquartzitic clasts in the Japanese Islands. Modified
from TOKUOKA and OKAMI (1979) with new additions. References are partly

omitted.
R e T
1 Harachiyama L. Cret. 1 pehble SE TOKUOKA, 1973
2 Karaumedate L. Carb. 3 ' pebble N OKAMI et al., 1973
3 Oginohama Jurassic 2 13 SW & E OkaMI (in TOKUOKA & Okami, 1979)
& Ayukawa
4 Somanakamura  Jurassic 3.4 20 NW & W 518:+16 Okami et al., 1976
5 Iwaki Paleogene 1 7 w Oxami, 1973; OxkaMi & MORI, 1976
6 Sarukubo Jurassic 4 30 SE or E 553 OKami, 1973
7 Kurobishiyama  Cretaceous? 3 7 478+ 16 TOKUOKA et al., 1969
8 Tetori Cretaceous 5 45 N 718 ibid.; Soma & OHSETO, 1977
555+21
551418
468
9-a Kamiaso Tr.-J. 3 10 N 324 ADACHI, 1971
265
9-b Sakahogi Tr. -dJ. 3,4 cobble SW 266:+16 Konpo &' ADACHI, 1975
9—e Mizunami M.Miocene 1 pebble TENPAKU et al., 1981
10 Tamba Perm. — Tr. 1 pebble S Tamea R.G., 1971
11 Sasayama L. Cret. 2 13 s? IMOTO et al, 1977
12 Tsuzuki M. Miocene 1 cobble ISHIGA et al, 1977
127 Osaka Pliocene 4 13 YAMASHIRO Research Gr., 1980a, b
13 Oboke Paleozoic? 1 pebble s? Kojma, 1973
T 14 Nakagawa U. Triassic 1 10-15 ¢ IsHIDA, 1977
.15—a Hidakagawa U. Cret. 1 pebble NAKAYA (unpublished)
15-b,c Muro Olig. — L. Mio. 3,4 26 S 309+13 TOKUOKA, 1967; TOKUOKA & BESSHO, 1980
16-a Hiwasa U. Cret. 1 pebble Kumon (1981)
16-b Naharigawa Oligocene 3 pebble SE KoMoN & INOucH!, 1976
16—c Shimizu Oligocene 1 pebble HARATA et al,, 1970
17 Nichinan Oligocene 2,3 pebble B ibid.
18 Isso Oligocene 1 pebble E? ibid.
NAGAHAMA & SAKAIL 1972
19 Wano Eocene 1 pebble SE . HARATA et al, 1970
20 Kayo Eocene 1 pebble KONIsHI et al., 1973;
FUKUDA ef al, 1978,
21 Nariwa U. Triassic 2,3 pebble Mikami & Kiva, 1978
22 Fujina Miocene 3 8 INouE, 1981
23 Mine U. Triassic 1 pebble MURAKAMI & IMAOKA, 1980
24 Toyonishi U. Jurassic 3 6 2027 Taxact, 1979
25~a  Hatabu M. Miocene 3 17 NE 21615 ibid
25—b Ideyama Tertiary 1,2 pebble ibid
26 Kayagi U. Cretaceous 5 cobble NISHIMURA, 1979

* K-Ar ages by SHIBATA (1979) and SHIBATA el «l. (1979)

The frequencies of occurrence are: 1. very rare (less than 19%); 2. rare (less
than 1% ); 3. rare but easy to find 1-7%); 4. common (7-20 %) ; 5. abundant
(more than 20 %), respectively.
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of which are of Jurassic in age, are 6 to 22, 4.2 to
6.9, and 3 percent, respectively. The maximum
diameter of the clast attains to 30cm in the Saru-
The sequences containing
these clasts are fluviatile sediments, and are in-

kubo Conglomerate.

ferred to have been supplied from the Abukuma
Mountains and, partly from the Off-Sanriku area
(OKAMI et al., 1976 ; TAKIZAWA, 1977). In the
Paleogene Iwaki Formation (Loc. 5), orthoquart-
zitic clasts are less than one percent in amount,
and the maximum size of which is about 7cm in
diameter.

In the Kitakami Mountains, orthoquartzitic
clasts have been detected in the Carboniferous
Karaumedate Formation (Loc. 2) and the Cretace-
In both
formations, they are less in quantity and smaller

ous Harachiyama Formation (Loc. 1).
in size. The former formation has been known
as the lowest horizon accompanied with ortho-
quartzitic clasts in the Japanese Islands.

Orthoquartzitic clasts in the Kitakami-Abuku-
ma Belt are inferred to have been reworked se-
condarily from underlying conglomerates from
the sedimentary petrographic studies by OKAMI
and MORI (1976) and OKAMI ef al. (1976).

B. Hida Belt

Orthoquartzitic clasts are abundantly contained
in the upper part of the Tetori Group (strictly, in
They
sometimes exceed more than 70 percent in

the Cretaceous Akaiwa Subgroup, Loc. 8).

amount, and the biggest one is larger than 45cm
in diameter. The upper part of the group is of
fresh-water origin, and clastic materials are re-
garded to have been transported from nearby
In the Kurobishiyama Con-

glomerate (Loc. 7), which is correlatable with the

surrounding areas.

Tetori Group, orthoquarzitic clasts are common-
ly found, although their amount is less than in the
Terori Group. Sometimes orthoquartzitic clasts
are also found in the Miocene and younger sedi-
ments in the Hida Belt.
were derived secondarily from the conglomerates
of the Tetori Group (SOMA and OHSETO, 1977).

It is obvious that they

C. Mino-Tamba Belt

The occurrence of orthoquartzitic clasts in the
geosynclinal sediments of the Mino-Tamba Belt
has become apparent by Tamba Research Group
(1971 ; Loc. 10) and by ADACHI (1971 and 1976 ;
Loc. 9a-d), although their amount is less in quant-
ity. In the Mino Belt, they are accompanied
with Precambrian metamorphic clasts (SHIBATA
et al., 1971; SHIBATA and ADACHI, 1974). In
the Pliocene Osaka Group, orthoquartzitic gra-
vels occur quite restrictedly in one place, occupy-
ing more than 15 percent of the total gravels
(Yamashiro Research Group, 1980b; Loc. 12).
They occur at the base of the group of fresh-water
origin, and are assumed to have been supplied
Orthoquartzitic
gravels from the other localities of the Cenozoic
seem to have derived secondarily from pre-exist-

from a very near local source.

ing conglomerate beds (Yamashiro Research
Group, 1980a).

D. Shimanto Belt

Orthoquartzitic clasts have been discovered in
the geosynclinal sequences of the Shimanto Belt,
although they mostly occur rare in amount.
Especially they occur more in the Paleogene
Muro Group in the Kii Peninsula (Loc. 15b and ¢)
than in the other regions, and have been studied
in detail (TOKUOKA, 1967 and 1970 ; TOKUOKA
and BESSHO, 1980). It has become apparent
from sedimentologic studies that these were sup-
plied from the Kuroshio Paleoland situated to the
south of the Shimanto Geosyncline (HARATA et
al., 1979). Orthoquartzitic clasts also occur
commonly in the Paleogene strata of Loc. 16-b
and 17, where clastic materials are also known to
have been supplied from oceanic side (KUMON
and INOUCHI, 1976).

Properties of orthoquartzitic rocks occurring
as clasts in conglomerates

The properties of orthoquartzitic rocks occur-
ring as clasts in conglomerates were examined in
detail in the Muro Group (TOKUOKA, 1970 ; TO-
KUOKA and BESSHO, 1980), Sarukubo Conglo-
merate (OKAMI, 1973), and the Somanakamura
Group (OKAMI, ef al., 1976). TAKAGI (1979) also
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studied petrographically the orthoquartzitic clas-
ts from the Miocene Hatabu Formation in west-
ernmost Honshu (Loc. 25a). In this chapter orth-
oquartzitic rocks in the Muro and the Somanaka-
mura Groups are treated as the representatives.
It is likely that orthoquartzitic rocks in the other
groups or formations are not so different from

those mentioned here.

A. Rock types and colors

All orthoquartzitic rocks belong to the so-called
sedimentary quartzite in which all of the quartz
grains have been submitted to a secondary over-
growth of quartz. Generally two types are dis-
One is the
quartzite consisting of worn grains that have long

cernible in them microscopically.

or tangential, and sometimes concavo-convex,
contacts to surrounding grains (7ype 1). The
other are composed of quartz grains that have
been deformed and pressolved due to thermal
and/or regional metamorphism, showing inter-
locking texture (Type II). In the Muro Group,
Type I occupies two-thirds and Type II one-third
of the total amount, and in the Somanakamura
Group vice versa. Macroscopically, orthoquart-
zitic rocks are divisible into two types, that is,
the granular type in which the grains are visible to
the naked eye, regardless to their secondary over-
growth of silica ; and the aphanitic type in which
grains are difficult to identify, looking glassy as a
‘whole. These two types roughly correspond to
the above-mentioned Types I and II, respectively.

Orthoquartzitic clasts are variable in color.
Most abundant are white rocks, and there are
found commonly those tinged with pink or deeper
red, and even deep green. These tinged clasts
occupy about 10 percent in the conglomerates of
the Muro Group and 5 percent in those of the

Somanakamura Group.

B. Mineral composition

Modal analysis of mineral composition of or-
thoquartzites was collectively reported in TOKU-
OKA and OKAMI (1979). The data of the Muro
Group were newly added by TOKUOKA and BES-

SHO (1980). It is a matter of course that most

specimens are characterized by high percentage
of quartz content (mostly, more than 95 percent
of the composition consist of detrital quartz and
secondary overgrown quartz, Fig. 2). As minor
constituents, tourmaline, zircon, potash-felds-
par, and acidic tuff (or chert) are sometimes
contained in them. There are a few specimens
which contain these constituents of more than
five percent. Strictly, these cannot be called
orthoquartzite but feldspathic quartzite or proto-
quartzite, however, these have been included in
the orthoquartzite clan for convenience. It is
worthy to mention that there are many clasts that
belong to feldspathic quartzite in the Tetori

Group.

The quartz grains are largely strain-free mono-
crystalline quartz which occupies more than 95
percent of quartz grains in the case of the Muro
Group (TOKUOKA, 1970). The rest of them be-
long to monocrystalline quartz with undulatory
extinction and polycrystalline quartz of probably
metamorphic origin. Mineralogically, most or-
thoquartzites are safely assigned to supermature
sandstones.

C. Textural properties

The quartz grains of most orthoquartzitic rocks
range in size from coarse to fine sand. Most of
In the
Muro Group fine- to medium-grained orthoquart-

them are highly rounded and well sorted.

zites are predominant, whereas coarse-grained
ones are common in the Somanakamura Group,
although no difference in sorting degree is observ-
able between the two (TOKUOKA and OKAMI,
1979). Other constituents such as tourmaline,
zircon, acid tuff (or chert), etc., though insignifi-
cant in volume, are also highly rounded. In sev-
eral specimens, double dust rings around worn
quartz grains are observable, indicating obvious-
ly their polycyclic origin (TOKUOKA, 1970 ; ToO-
KUOKA and BESSHO, 1980). Texturally as well
as mineralogically these are assigned to typical
supermature sandstones as defined by FOLK
(1951).

Grain-size distribution was examined in detail
on sixty-four specimens of the Muro Group by
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Fig. 2. Mineral composition of orthoquartzites (ToKUoOKA and Oxami, 1979).
heavy square: Somanakamura Group,
heavy circle: Sarukubo Conglomerate,

open square: Tetori Group,
open circle: Muro Group,

Q Quartz, F Feldspar, M Matrix.

TOKUOKA and BESSHI (1980) after FRIEDMAN'’s
method (FRIEDMAN, 1958 and 1962). It has be-
come apparent that they are quite similar textu-
rally with typical cratonic sandstones such as the
St. Peter Sandstone in North America (FRIED-
MAN, 1958 ; AMARAL and PRYOR, 1977). Further-
more, these must have been formed originally
under beach and/or dune environments on the
basis of grain-size parameters (TOKUOKA and
BESSHO, 1980).

Discussion

As mentioned in the previous chapter, most of
the orthoquartzitic clasts belong to supermature
sandstone not only mineralogically but also textu-
rally. These are safely inferred to have been
originated from. certain pre-Silurian (probably
Precambrian) sequences by the reason that such
supermature rocks have never been produced in

and around the Japanese Islands since the Silu-
SHIBATA (1979) indicated that the K-Ar
ages for the orthoquartzite clasts, all of which
are shown in Table 1, are roughly grouped into
three : definite Precambrian (778 Ma), early Pa-
leozoic (470-550 Ma), and late Paleozoic (260-310
Ma).
indicate the times of some important events in

rian.

He inferred that these groups probably

which the source areas of the orthoquartzite
clasts have been involved and that all orthoquart-
zite clasts originated in the Precambrian time.
Several metamorphic clasts accompanied with
orthoquartzitic clasts have been dated as Precam-
brian, that is, 1700-1500 Ma for those in the Ka-
miaso conglomerate of the Mino Belt (SHIBATA
et al, 1971 ; SHIBATA and ADACHI, 1972 and
1974) and 1770 Ma as a model age for a gneiss
clast of the Miocene Hatabu Formation in west-
ern-most Honshu (SHiBATA and TAKAGI, 1981).

NI | -El ectronic Library Service



290

The Ceol ogi cal Society of Japan

These data also support the above estimation as
insisted by SHIBATA (1979).

Concerning the provenance of the orthoquartzi-
tic clasts, although many of them are expected to
be of secondary origin because of their higher
rounding than the other kinds of gravels, the
In the Abuku-
ma Mountains orthoquartzitic clasts in the Soma-
nakamura Group (Loc. 4) and the Sarukubo Con-
glomerate (Loc. 6) are assigned to be of secondary

following discussion can be made.

origin. In connection with this, it is of special
interest that in the Paleogene Iwaki Group (Loc.
5) they are accompanied with abundant chert
clasts of Upper Triassic (OKAMI ef al., 1978).
Then, it is reasonably inferred that orthoquartzi-
tic rocks once came into existence in the Abuku-
ma Mountains in early Triassic and that their
clasts occurred in Jurassic and younger sequences
must have been derived secondarily from the
unknown lower Triassic conglomerates which,
After
reviewing his long continuing study on conglo-
merates, KANO (1980) insisted that Precambrian
“Orthoquartzite Series”, which had once overlain

thereafter, have been eroded completely.

the Gosaisho-Takanuki Metamorphic Series in
the Abukuma Mountains, had been eroded before
the Cretaceous. In relation to the basement
rocks in the Abukuma Mountains, the discovery
of orthoquartzite-like rock bodies in the Marumo-
ri Metamorphic Rocks by KANO (1980) is also
interesting. They are described by the author (K.
0.) and KANO in the same volume.

the first discovery of orthoquartzitic basement in

This may be

the Japanese Islands, although more detailed in-
In the Kitakami
Mountains, pre-Silurian granitic basement is
known (MURATA ef al, 1975). However, it
seems to the writers there is no possibility of
finding orthoquartzitic basement there. TAKI-
ZAWA (1977) insisted from the sedimentologic
study on Mesozoic formations that a tectonic land

vestigation should be made.

might have existed to the east of the Kitakami
Mountains, Off-Sanriku area. In this respect, it
is intefesting that orthoquartzitic clasts are found
in the Jurassic strata in the Ojika Peninsula (Loc.
3). It is possible that they were transported from

Takao TOKUOKA and Kazuyoshi OKAMI

Recently, the
Oyashio Ancient Landmass was assumed by IPOD
Leg 57 (VONHUENE and NASU et al., 1978) under
the Tertiary sediments, Off-Sanriku area. This
may be a remnant of the same provenance.

the above-mentioned source area.

In the Hida Mountains, abundant orthoquartzi-
tic clasts are found in the Tetori Group (Loc. 8).
Obviously, these have been supplied directly from
a neighbouring source area situated to the north.
KANO (1980) insisted that the upper Proterozoic
(Sinian in China) including orthoquartzite group
had once overlain the lower Proterozoic to Ar-
chean metamorphic rocks in the Hida Mountains
and imagined that they had been eroded complete-
ly before the Tertiary. Although we cannot
detect any remnant of orthoquartzitic rocks in the
Hida Mountains, his estimation seems to be rea-
sonable.

In the Mino-Tamba Belt, orthoquartzitic clasts
are found mainly in the Triassic-Jurassic forma-
tions. In the Mino Belt, these are known to be
accompanied with gneiss clasts of Precambrian
(SHIBATA and ADACHI, 1974). ADACHI (1979)
insisted sedimentologically that the major source
area had existed not only to the north but also to
the south, and that orthoquartzitic clasts were
In the Tamba
Belt, orthoquartzitic clast-bearing formation is

supplied from the southern one.

known to have been supplied from a southern
source (Tamba Research Group, 1971). The
above-mentioned sources must be parts of the
Missing Ryoke proposed by ICHIKAWA (1970),
which had once existed along the Median Tecto-
nic Line. Pre-Ryoke basements were also dis-
cussed from petrologic viewpoint by NUREKI
(1979).

orthoquartzitic gravels in the Pliocene Osaka

Furthermore, an-abundant occurrence of

Group is interesting (Yamashiro Research Group,
1980b; Loc. 12). They occur in only one place
near the base of the group, occupying more than
15 percent of the total composition. If a local
fresh-water basin for the Osaka Group is taken
into consideration, it seems probable that these
gravels must have been supplied from a very near
local source as suggested by Yamashiro Research

Group (1980b). This may be a remnant of the
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Missing Ryoke.

In the Shimanto Belt, orthoquartzitic clasts
occur in various places, among which they are
more predominant in the Kii Peninsula (Loc. 15b,
c). Many sedimentologic evidences have been
known that they were supplied from the south.
Their southern origin is also supported by the fact
that no orthoquartzitic clast has ever been found
in the Cretaceous marine sequences distributed
narfowly but lengthly along the Median Tectonic

Line. In the Shimanto Belt, these clasts have

been discovered rarely in the Cretaceous, where-
as they occur frequently in the Paleogene. These
phenomena indicate evidently that orthoquartzi-
tic rocks had exposed widely in the Kwuroshio
Paleoland situated to the south of the geosyncline
during the Paleogene time (HARATA et al., 1979).
Pre-Silurian basement rocks underlying the Quter
Zone of Southwest Japan including the Shimanto
Belt has long been considered by many geologists
as illustrated in a deep crustal profile by Working
Group for Tectonics of the C Zone (1973). Re-

Fig. 3. Main Occurrence of orthoquartzitic clasts and

their supposed provenances (dotted). “A” Abukuma
Mts. Main occurrences of the clasts are shown by
open circle (Paleozoic), heavy circle (Triassic-Jurassic),
heavy square (Cretaceous), open square (Paleogene), and
open trviangle (Miocene~Pliocéne).

The size of these symbols is roughly proportional

to the abundance of orthoquartzitic clasts. Crossed
symbols mean the exposures of presumable basement
rocks of the Japanese Islands of probably pre-Silu-
rian in age (M: Marumori Metamorphic Rock ac-
companied with orthoquartzite-like rocks)
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cently, the crust at the Kii Peninsula was report-
ed to have a thickness of several tens kilometer
(HURUKAWA and HIRAHARA, 1980). If we take
into consideration that the geosynclinal rocks at
the same place are of ten kilometer or a little
more in maximum thickness, we cannot explain
the thick continental crust without assuming the
older rocks underlying them. The above as-
sumption has partly been supported by several
geologic evidences such as the existence of meta-
morphic rocks of granulite facies consisting of the
lower crust of the Outer Zone of Southwest
Japan (HAYAMA, 1976 ; SUWA, 1967 ; ISHIHARA
and TERASHIMA, 1978 ; SATO, 1978). It is pro-
bable that these basement rocks are extending
farther south and have once emerged as a part of
the Kuroshio Paleoland.

Fig. 3 shows the major sites of occurrence of
orthoquartzitic clasts together with their strati-
graphic horizons. To our opinion, it seems a
reasonable interpretation that the provenance of
orthoquartzitic gravels is different from each
other among these major regions. Sedimentolo-
gically, several source areas are safely inferred
as shown in the figure. The occurrences of the
metamorphic rocks regarded as the basement
rocks of the Japanese Islands are also shown in
the figure.
have intimate relations in occurrence with ortho-
quartzitic clasts, especially in the Abukuma and
Hida Mountains, and in western Kyushu as well.
It is probable that during the Proterozoic the

It is interesting that they seem to

Japanese Islands had long been a cratonic area
where orthoquartzitic sandstones were formed
extensively, and that, thereafter, the Honshu
Géosyncline began to subside along several major
deep faults which were succeedingly followed by
marginal-sea type spreading.

Many discussions have been undertaken con-
cerning the basement rocks of younger orogenic
belts.
materials (Variscan or older) have largely been
accepted as the basement core (LEMOINE, 1978).
On the other hand, they have rarely been evidenc-
ed in circum-Pacific orogenic belts, although the

In Alpine Europe, previously cratonized

existence of Precambrian basements have been

Takao TOKUOKA and Kazuyoshi OKAMI

imagined or expected benearth geosynclinal rocks
in several places (ZIEGLER, 1969 ; STAUFFER and
SNELLING, 1977 ; SEARS and PRICE, 1978 ;
AUDLEY-CHARLES, 1979 ; GASTIL, 1979; LEVI
and AGUIRRE, 1981).
have many evidences indicating the existence of
Orthoquartzitic clast is
It should be treated as a most

In the Japanese Islands we

Precambrian basements.
one of them.
usuful key to verify the Precambrian basements
underlying the Japanese Islands.
of orthoquartzitic clasts indicate strongly that the

The existence

Japanese Islands as a type of circum-Pacific
orogenic belts might have passed through a cra-
tonic stage preceding their geosynclinal develop-
ments.
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