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Abstract
1 Topography of the surfaces
The present outline of the Japanese Islands has resulted from earth movements since the late Pleistocene.
Four principal geomorphic surfaces of the Holocene can be recognized in the Islands. In as much as there are dis-
tributed typically in the Kwanto district especially around the Tokyo Bay, these have been called by names of the local
surfaces as the Shimosueyoshi, Musashino, and Tachikawa terraces from older to younger. Each surface can be fur-

ther subdivided.
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The Shimosueyoshi terrace was formed by a remarkable transgression at about 130,000 to 70000 years ago correlat-
ed with the Sangamon and Riss-Wtu rm interglacial stage. This terrace is most extensively distributed 20 to 30 m high
throughout the Islands.

The Musashino terrace was formed at about 70,000 to 50,000 years ago in the middle Wurmian stage.

The Tachikawa terrace, either on land or buried beneath the present alluvial plains in the Japanese Islands, is entire-
ly composed of fluvial deposits. This surface was formed at about 30,000 to 15000 years ago in the late-latist Warmian
stage. Therefore, sea-level must have stood below the present sea-level during the Tachikawa period.

The Holocene alluvial plain was formed mainly since about 8000 years ago. The deposits are composed mainly of the
upper Pleistocene deposits and the upper to lower Holocene deposits.

The deposites, surfaces and radiometric ages of these terraces and plains in and around Tokyo Bay have been geo-
logically studied, and the dates were determined by radiocarbon measurements to 30, 000 years ago, and by the fis-
sion-track method before that time.

Most of these surfaces are thickly covered with tephra layers in almost areas over the Japanese Islands except parts
of areas facing the Japan Sea. Using these tephra layers as stratigraphic key bed, the chronostratigraphic succession of
the surfaces as well as the certain buried terrace features below the Postglacial deposits has been established.

2. Basal topography below the Postglacial deposits
The basal topography buried below the Postglacial deposits has been analysed in some coastal alluvial plains, with
especially around Tokyo Bay, Nagoya Harbor, and Osaka Bay, etc. with reference to the following sources:
1 : geologic descriptions of drilled wells and geologic observation of core samples from wells,
2 . results of radiocarbon dating,
3 . palacoenvironmental investigation based on microfossils as pollen grains, foraminifers and diatoms, and
molluscan fossils, and
4 . pedological investigation.

The basal topography below the Postglacial deposits analysed by these sources is classified into a few geomorphic

units as follows;
buried abrasion platforms,
buried valleys, and
buried river terraces.

(a) Buried abrasion platforms

These are subclassified into a lower abrasion platform (about —20to — 40m high) , and an upper abrasion
platform.

The former platform is distributed at height between — 20 to — 40m, typically in the northeastern part of Tokyo
Bay, and separated into two subplatforms, — 20 to — 30 and to — 40m high (Ka1zuka et al. 1977) . The latter platform
is distributed at heigt of 0 to — 10 m and slopes seaward gently, and is separated into two subplatforms, 0 to —5m
and — 5 to — 10m high.

(b) Buried valleys

The buried valleys have been found around Tokyo Bay, Nagoya Bay, and Osaka Bay, and below the Kanazawa allu-
vial plain, etc. According to Kaizuka et al. (1977) , in Tokyo Bay, these pass into the present subserial valleys
upstream, and the larger the subserial valley, the broader is the continuing buried valley and the gentler the gradient
of the valley floor. The largest buried valley is in Tokyo Bay and is named the Tokyo Valley. It was made by the
Palaeo-Tokyo River, and extends to a depth of about 70 m below the present sea-level. Some buried valleys are not dis-
tributed only in the southern area of Tokyo Bay, but also occur widely in the western area of the bay.

(¢) Buried river terraces

Wherever the already mentioned buried valleys are distributed, the buried river terraces occur generally along the

buried valleys. In the Hokuriku districts, these terraces are composed of fluvial deposits as gravel and coarse-grained

sand, which are covered mostly by the Tachikawa loam layer. According to Kaizuka’s investigation (1977) , these
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buried river terrace surfaces are separated into three levels. On the basis of the projected profiles along the buried
ancient rivers such as the Palaeo-Tokyo River, and subaerial terraces, buried terraces and buried valley floors, assum-
ing the extent of vertical earth movements in Tokyo Bay after the time of the Tcl surface has not been large, the sea-
level in the time of the formation of the Tcl surface is inferred to have been about — 40m high.

The correlation between subaerial river terraces and the lowest sea-level in the Tachikawa period, perhaps in the
late-last Wiirmian glacial stage, has been examined in various districts of the Japanese Islands by geologists and mor-
phologists. According to the results of their studies, it is concluded that the subaerial river terraces were the river
terraces correlative with the sea-level, and the radiocarbon age of these terraces was estimated approximately as
about 17,000 to 15000 years ago (MAacHIDA et al. 1971; Fujt 1979a) . Therefore, it can be said that the age of the low-
est stand of sea-level during the latest Pleistocene epoch may be between about 20000 and 15,000 years ago.

The sequence of the above-mentioned buried landforms is, from older to younger, as follows:

the Upper buried terrace surface (Tcl) ,

the Lower buried terrace surface (Tc2) ,

the Buried valley floor (between Tc2 and Tc3) ,

the Lower buried abrasion platform (AbL) , and

the Upper buried abrasion platform (AbU)

Sea-level in the Tcl age (ca. 30,000 years ago) is estimated to have stood at a height of about — 40m, and dur-
ing Tc2 age ( ca. 20,000 years ago ) it fell still more; it attained its lowest stand (about — 80 ~—135m) by Tc3
age (ca. 15000 years ago) .

3 Topography of the sea bottom

The bottom of some bays in the Japanese Islands, where several deltas are situated, is generally shallower than —
40m, and a remarkable flat bottom extends from — 10 to — 40m. Topset flats, foreset slopes, and bottomset, flats of the
deltas are well developed at depths of 0 to —5m, — 5m to — 10m, and below — 10m respectively. The grain size of the
deposits is generally related to the topography of bottom; that is, muddy deposits occur at depths deeper than — 10m,
and sandy ones at depths less than — 10m. The bottom topography as in the southern part of Tokyo Bay is somewhat
rugged, including a small bank which is thought to represent a submerged terrace of the late Pleistocene. In Tokyo
Bay, submarine channels as the Kannon-zaki submarine channel are developed at depth of — 40 to — 90m. According
to Kazuka et al. (1977) , this may represent a semiburied river valley, as already mentioned the Paleo-Tokyo River
formed during the Tachikawa age (the latest Pleistocene) . The channels usually terminate on the bottom deeper
than — 100m in the Japanese Islands as reported by SHEPARD et al. (1964) . On the canyon in the Uraga Strait, sub-
marine terraces are found at the edge of the continental shelf (— 90 to —110m) , and are inferred to be one of the
late Pleistocene abrasion platforms (Ka1zuka et al. 1977) .

4 Holocene terraces

The Hotocene terraces underlain by marine sediment and with an elevation of several to some dozen meters are
sometimes recognized along the coastal lines of the Japanese Islands.

As terrace surfaces of this kind were formed in the Jomonian cultural age, they are often called the Jomonian beach
or the raised beach by the Japanese geologists and geomorphologists. Former strand lines indicated by these Holocene
terraces vary in height at each locality, and the fact simply implies that local vertical fluctuation of terraces since the
formation of the terraces has occurred in the Japanese Islands, and that its value may be generally several meters
within the last about 6,000 years.

In the Hokuriku district facing the Japan Sea, there are coastal sand dunes, which are separated into three belts by
the distribution and age of these formation. Judging from the results on the change of the sea-level and the formation
of the coastal sand dunes, the present writer (Fuji 1965; 1975) concluded that the relative lowering of sea-level is
estimated to be about 6 m during the late half of the Holocene epoch, the last about 6,000 years, since the time of the
highst Holocene sea-level.

The southern coastal areas of Shikoku and Kwanto districts are famous for localities of the best developed Holocene
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terraces and of remarkable upheaval. In the Numa area of the Kwanto district, the Holocene terrace is composed main-
ly of sediments with which coral-reefs and shells are found on the abrasion platform of the basement rocks. Among
these coral-reefs, there are some species living in warm water conditions. An age of a fragment of the coral-reefs has
been dated at 6,160 = 120 "C years B. P. Most species of these shells do not live in the pressent sea around Numa area,
but live in the southern sea of the Japanese Islands.

Judging from the above results, in the early Jomonian cultural age, about 6,000 years ago, the sea is presumed to
have been warmer than at the present-day. This inference is supported by a palynological investigation of some sedi-
ments of similar age. This warm age is clearly correlated with the climatic optimum and occured within the Flandrian
Transgression (Fuj 1965) .

5 Stratigrap hy and sedimentary e nvionment

There are the remarkable differences among various features of the Postglacial deposits occupying respectively the

coastal, inland, and offshore areas.
(1) Coastal areas

The Postglacial deposits of the coastal areas usually indicate a similar stratigraphic succession. A fluviatile gravel is
recognized under the Postglacial deposits.

For discrimination of the Postglacial deposits from the basement rocks, colours, other lithological features of sedi-
ments, molluscan, diatom and pollen assemblages, and N-valus of the standard penetration resistance are useful
However, when the remarkable gravel layer is absent and the underlying formations are composed of the Pleistocent
deposits, it is difficult to separate the Postglacial deposits from the Pleistocene deposits by examination of well drillings.

Two cycles of sedimentation, upper and lower can be distinguished throughout the geologic column of the
Postglacial deposits in the coastal areas, and separated by a remarkable and continuous sandy intercalation at a height
of — 20 to — 40m. According to the results analysed in the Kwanto, Nagoya and Osaka districts, the stratigraphic suc-

cession in the coastal areas can be summarized as follows:

alluvial deposits (UA) A
Upper member (U): sand (US) . Holocene epoch
clay (UC)
Middle member (M): sand (MS) )
Lower member (L): alternation of clay (LC) )
and sand (LS)  the latest Pleistocene epoch
Lowest member (B): basal gravel (BG)

J

The Upper member (U) may be identical to the Holocene deposits, and the Lower member (L) fits closely the

latest Pleistocene deposits.

a Basal Gravel (BG)

A gravel layer is distributed only on the buried valley floors of the ancient rivers such as the Palaco-Tokyo River in
the latest Wurmian glacial stage. The layer is absent from the floors of the ancient rivers in the same stage of the
inland areas. This layer is less than 15 m thick, and the N-value of a standard penetration test more than 5.

b LowerClay (LC) and LowerSand (LS)

These layers are generally seen in the buried valley deeper than — 20 to — 30m, and thought to represent fluvial or
marine deposits filling in previous river valleys. The lithofacise of the Lower member (L) is variable, being locally
composed of clayey sediments, and sometimes of clay with sandy intercalations.

Although marine shells are rare in these layers, humic layers resembling backswamp deposits occur at the basal
horizon. The Lower member is locally overlain by the Middle sand or Upper clay layers unconformable and less than
30m thick. The N-value is generally less than 20 in LC and less than 50 in LS. The unconfined compressive strength of
LCis heavier than 12 t/m’.
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¢ Middle Sand (MS)

This bed is composed of well-sorted fine to silty sand and locally contains marine shells or humus. It is intercalated
at — 25to — 40m in the geologic column, and directly covers the lower buried abrasion platform (AbL) . It is thinner
than 15m thick, and the N-value is 15 to 30 in the sandy layers and 5 to 15 in the silty layers respectively. The Middle
sand member is presumed to represent the foreset bed of former deltas (Kazuka et al. 1977) accumulated when
there was a halt of sea-level in the process of the Flandrian Transgression. The age of this short stillstand of the sea-
level might have been 10,000 years ago.

d UpperClay (UC)

This layer is composed mainly of soft clay or silt with abundant marine shells, and less than about 40 m thick. The
N-value is less than 5 in the sand-poor portions. Its unconfined compressive strength is 2. 5t0 9. 0t/m’. The Upper clay
layer constitutes the bottomset bed in deltaic areas, and forms weak ground for construction wherever it is thick. In
the big cities of Japan, especially Tokyo, Osaka and Niigata etc., this layer has been associated with remarkable land
subsidence of more than 4 m at the maximum since the begining of the 20th-century and this phenomennon is due to
the overextraction of underground water.

e Upper Sand (US)

This layer is composed of well-sorted, medium-to fine-grained sand with abundant marine shells. The US constitutes
the foreset bed of deltas, sand spits, offshore bars, beach rid ges, and coastal sand dunes in coastal nondeltaic areas, cov-
ering the Upper buried abrasion platform (AbU) directly. The foreset bed might have accumulated with the
advance of the deltaic front during the last 5 000 years since the sea-level roughly reached its present level. The layer
is less than 15m thick, sometimes 20m, and the N-value is 5 to 40, and utilized generally as a supporting foundation
bed.

£ Upper alluvial deposits (UA)

This layer comprises the alluvial deposits that make up the surface of the present lowlands. The layer consists of
humic clay, mud, and sand, being less than 3m in thickness. The UA layer is regarded either as the topset bed of a
delta or as a stream channel and inter-channel flood deposits. The present coastal plains have been built up during the
last 6,000 years. The chronologic consideration on this process of desiccation of coastal plain has been made by mens of
the shell mounds and remains of the Jomonian cultural age.

(2) Inland areas

The Postglacial deposits in the Japanese Islands comprise those that fill basins, valleys and lakes. They consist of
clay, silt and gravel, and locally of peat layers. As the base levels of rivers have not been influenced by the eustatic
changes in sea-level, unlike the mode of occurrence of the Postglacial deposits in the coastal areas as above-mentioned,
they are inland peat, and not the deposits in the drowned valley. It is possible to determine the age of the deposits
only by taking advantages of volcanic ashes or pre-historic remains belonging to either the Holocene or Pleistocene
epoch. In the inland areas near coasts, the Postglacial deposits are represented mainly by the alluvial fan deposits.

(3) Offshore areas

The Postglacial deposits in the offshore areas of bays are composed mainly of soft, clayey sediments corresponded

with the LC layer mentioned already and clay corresponing to the Upper clay (UC) layer. However, in the areas,

there are lack sand which is corresponded with the Upper sand (US) layer.
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