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6. Discussions

On the basis of identified and correlated buried terraces and deposits in
the lower Sagami Plain, the author discusses on following points: 1)
Geomorphological features of each buried terrace, 2) Correlation of buried
terraces with those in other areas, 3) Reconstruction of sea-level changes,

and 4) Reconstruction of landform changes.

6.1 Geomorphological features of buried terraces

in the lower Sagami Plain

The author identified buried terraces corresponding to the MISs 5a, 4, 3
and 2 in the lower Sagami Plain. Geomorphological features of each terrace

and deposit are discussed below.

1) DBuried terraces and deposits corresponding to the MIS 5a

In the present study, the S3 terrace can be correlated with the MIS 5a in
the lower Sagami Plain.

The subaerial S3 terrace occurs on the western side of Koza Upland. A
marker tephra, Hk-AP, can be recognized at the bottom of the tephra group
covering this terrace deposits. Except for the Okada terrace, the terrace
surface submerges into the alluvial plain near Samukawa, 7 km upstream
from the present river mouth (Figs. 5.1 and 5.4).

The thickness of this buried terrace gravel reaches about 20 m in the lower
reaches. The height of the gravel top in the lowermost part (at the portion of
borehole, 2.5 km upstream from the present river mouth) is -25 m a.s. 1.

This is a fluvial terrace which was formed during the relative stable sea-

level period of the MIS 5a. This terrace has a gentle gradient of the longi-
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tudinal profile, and occurs in a wide area in the left bank. The width of the
plain was at least 5 km, at the distance 2 km from the present river mouth.
Therefore the author suggests the existence of a fan-delta from Samukawa
to Chigasaki at the culmination of the MIS 5a. It is not clear where the for-
mer river mouth was at this stage; however, it could have been located

slightly more offshore than the present.

2) Buried terraces and deposits corresponding to the MIS 4

S4 and S5 terraces show patchy occurrences around the present river
mouth. This limited extension and their thin formation may indicate that
they are non-cyclic fluvial terraces in the phase of downcutting after the
emergence of the S3 terrace. This downcutting is possibly correlated with
the rapid sea-level drop that might have occurred in the period of transition
between the MISs 5a and 4.

The author then considers that the indicator of the lowest sea level dur-
ing the MIS 4 may be the basal layer of the buried Nakatsuhara Terrace
formation. As mentioned earlier, the Nakatsuhara Terrace has relatively
thick fluvial deposits (12-18 m), and the base of deposits can be seen at -90
m a.s.]. at the present river mouth. It is deeper than those of S4 and S5 de-
posits. Further data on the heights of marine deposits will confirm the
paleo sea level.

Accordingly, a deep valley would have been formed near the present river
mouth in the culmination of the MIS 4. The valley bottom was more than 50
m lower than the previous MIS 5a stage plain (S3). The height and gradient
were nearly the same as the basal level of BG (Basal Gravel of the Recent
deposits). The width of the valley bottom seems to be 2-2.5 km at the pre-

" sent river mouth.
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3) DBuried terraces and deposits corresponding to the MIS 3

Nakatsuhara terrace was formed during this stage. This terrace surface
submerges into the alluvial plain near the city of Atsugi, 14 km upstream
from the present river mouth. Both subaerial and buried terraces exten-
sively occur in the lower Sagami Plain. The existence of the Buried Nakat-
suhara Terrace is confirmed in Hiratsuka City and near the present river
mouth, since the author found tephras containing AT covering the terrace
gravel bed near the present river mouth.

Nakatsuhara terrace has a wide distribution in the lower Sagami Plain,
This terrace is also seen along the Nakatsu, Tamagawa (west of Atsugi), and
Kaname rivers. Accordingly, the lower Sagami Plain in this stage can be
reconstructed as a compound fan plain. However near the present river
mouth, it was a narrow valley plain bordered by S3 and S4 terraces on its
both sides.

Thick formation of this terrace suggests that a sea-level rise after the
low sea-level period of the MIS 4. The surface of deposits seen -75 to -65
m at the present river mouth may indicate the 15 to 25 m sea-level rise and
the succeeding stagnation because the fluvial plain has been widened during
the MIS 3.

The Tanahara-1 Terrace was formed in the latest period of the MIS 3 be-
cause this terrace emerged just before the AT fall. The gradient of this
terrace is almost the same or slightly gentler than that of Nakatsuhara Ter-

race, indicating relatively minor changes of the base level.

4) Buried terraces and deposits corresponding to the MIS 2
Kaizuka and Moriyama (1969) mentioned that ‘Mochi (Mm) terrace (the
steepest one) of Minahara terrace group, possibly corresponds to the BG

(Basal Gravel). It might have been formed during the lowest sea-level



Buried Terraces in the Lower Sagami Plain (Part IV) 99

period. The bottom height of the BG is about -100 m a.s.l. at the present
river mouth. The estimated age of this lowest sea-level period is centered
around 20-17 ka. .

The present study has no additional data on the basal depth of the BG at
the present river mouth; therefore, it employs previous data. Machida et al.
(1990) estimated the age of this lowest sea-level period about 22 ka to 14 ka.
They estimated the age of the F-S (Fuji-Sagami River Mudflow), which is
seen in the Minahara Terrace deposits as 17 to 14 ka. ,

A deep and narrow valley was formed during the MIS 2. The width of the
buried valley is estimated to be 1.5 km at the present river mouth. This val-
ley bottom can be traced to the subaerial Minahara terrace deposits in the

upper reaches.

6.2 Correlation of buried terraces in the lower Sagami Plain

with those in the Paleo-Tokyo River basin

Buried terraces have also been described in the Paleo-Tokyo River basin
in the Tokyo-Yokohama area, south Kanto (e. g., Matsuda, 1973, 1974; Kaizu-
ka et al., 1977; Endo et al., 1983; Matsuda, 1993). The Paleo-Tokyo River is
a prolonged river system in the present Tokyo Bay caused by the sea-level
drop during the Last Glacial period. The author attempts to correlate these
terraces with those in the lower Sagami Plain by using data she collected.

Detailed data will be shown in another paper.

1) Distribution of buried terraces

The lower Tama river plain : The author subdivides the sub-aerial ‘“Tachi-
kawa terrace’ (Juen, 1966) in the Musashino upland into the older Tcl, and
the younger Tc2 terrace (Fig. 6.1). The Tcl terrace submerges into the

alluvial plain and continues to the extensive buried terrace in the lower
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reaches (Fig. 6.2). It is covered with a-few-meters-thick tephra. The east-
ern margin of this terrace occurs around 2 km east of Kawasaki Station.
Altitudes of the surface of the gravel bed are about -25 to -27 m a.s.l. This
Tcl terrace can be correlated with Nakatsuhara Terrace in the Sagami
Plain because the equivalent tephra sequence covers the terrace surface.
The Tec2 terrace occurs fragmentary in the deeper parts.

The Tokyo Lowland : The well-described ‘Honjo Buried Terrace’ occurs
in the western part of the Tokyo Lowland. It is also possible to correlate it
with the buried Tcl terrace (Matsuda, 1974). Though Endo et al (1988)
correlated the whole ‘Honjo Buried terrace’ with Tc2, the author considers
that the ‘Honjo Buried terrace’ consists of both Tcl and Tc2. This is be-
cause she found the western part of the ‘Honjo buried terrace’, covered with
tephras containing AT ash (at -29 m a.s.l. in Kinshicho, Sumida Ward). This
suggests it is the Tcl terrace. The buried Tc2 terrace seems to exist in the
deeper part, such as in the southwestern part of the Katsushika Ward

(Kubo, 1988b). Thus most of the ‘Honjo buried terrace’ corresponds to Tecl.

2) Remnants of buried terraces in Tokyo Bay

Kaizuka et al. (1977) mentioned that the Nakanose bank in Tokyo Bay
(height -15 to -20 m) might be a submerged terrace of the late Pleistocene.
According to the occurrence, it may be correlated with the M2 terrace (Fig.
6.3).

Recently Matsuda (1993) showed a geological cross section along the
Trans-Tokyo Bay Road, connecting Kawasaki with Kisarazu. A gravel bed
about 8 m thick covered with tephras 2-3 m thick is seen in this section at a
depth of about -60 m. He described these deposits as that of a buried flu-
vial terrace, but no detailed explanation was given. This terrace can be

correlated with one of the buried Tachikawa terraces.
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3) Sea-level evidence in the MIS 3

The plain of the Tcl stage seems to have been wide in the lower Tama
Plain and the Tokyo Lowland. This condition is similar to the lower Sagami
Plain. This may support the view of sea-level stagnation during the MIS 3
as suggested in the lower Sagami Plain.

Because of the longer distance from the edge of the continental shelf,
buried terraces in the Paleo-Tokyo River basin discussed above occur at
shallower levels than those in the lower Sagami Plain. They seem to be flu-
vial terraces, and the lowermost parts of buried terraces in the Tama River
Plain and the Tokyo Lowland are some 40-60 km from the edge of continen-
tal shelf (Fig. 6.3).

Though data obtained from the Paleo-Tokyo River basin seem insufficient
for sea level reconstruction, they partly support the results of the lower

Sagami Plain for the MIS 3.

6.3 Sea-levels during the MIS 5a to 2

The observed height of the past sea level is a compound of the tectonic
and glacial-eustatic components in tectonically active areas (e. g., Nakada et
al., 1991). Therefore, the evaluation of tectonic deformation is a fun-
damental process to reconstruct the paleo sea levels. As south Kanto con-
tains one of the most intensely uplifted areas through the Quaternary in
Japan, the author attempts to evaluate the average uplift rate at the mouth

of the Sagami River, and then calibrates the sea levels in each stage.

1) Outline of crustal movement in and around the lower Sagami Plain
The Oiso Hills, west of Sagami Plain, is the place of strong uplift with
many active faults. The mean uplift rate is about 3 m/ky in the Holocene

(Yonekura et al., 1968; Yamazaki, 1992) along the southern coast of the Oiso
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Hills. This was derived from the height of the well-dated Holocene
shoreline in the Nakamurahara terrace (shown in Fig. 4.8).

On the other hand, there is no strongly uplifted shoreline to the east of
the Oiso Hills. Matsuda et al. (1988) found the transition of marine to fresh-
water deposits of about 6 ka, in drilling cores near the Isehara Fault. The
levels were -2.16 m and -0.91 m (the difference in height indicates disloca-
tion by the faulting). Ota and Seto (1968) reported the radiocarbon date of
1950 + 90 yBP on drifted wood that occurs in beach pebbles 2 m a.s.l. at‘
Hiratsuka Station. Moreover, the southern rim of the Koza Upland is a for-
mer coastal cliff, which was formed during the Holocene transgression.
Sand bars and sand dunes develop from the foot of this cliff to the south.
This evidence does not suggest an uplift in this area.

The author supposes an active N-S fault, with its western side upthrown,
divides the Oiso Hills from the Sagami Plain. This can be supported by the
depth of basement rock, which abruptly increases at the western rim of the
plain (see Fig. 5.3).

Kaizuka and Moriyama (1969) estimated the rate of tectonic uplift of about
1.4 m/ky near the present Sagami River mouth. This area was uplifted a-
bout 1 m in the Great Kanto Earthquake in 1923. They estimated the recur-
rence interval of large earthquakes as 140 years, and the net uplift during
each interval of large earthquakes as 0.2 m.

If the above uplift rate (1.4 m/ky) has been uniform, the shoreline at the
time of the Holocene transgression peak, 6 ka, is to be seen at 8.4 m (1.4 *
6) at the present river mouth. This seems to be unrealistic because there is
no evidence of uplift near the present river mouth.

Machida (1973) suggested that the present mouth of the Sagami River is a
relatively subsiding area, when it is compared with surrounding areas on the

heights of the Shimosueyoshi (the MIS 5e) surfaces. He also demonstrated
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the northwestward constant tilting of the southern half of the Koza Upland
during the last 10° years (Fig. 6.4).

The author estimates the average uplift rate near the present Sagami Riv-
er mouth as follows. Since the height of the MIS 5e deposits in the Koza
Upland tilts northwestward (shown in Fig. 6.4), the author extrapolated the
height to the present Sagami River mouth at about 15 m. The sea level of
the MIS 5e may have been slightly higher than this altitude at the present
river mouth. On the basis of the assumed paleo sea level of the MIS 5e (+6
m, e. g8, Bloom and Yonekura, 1985), the average uplift rate is estimated to
be at least 0.07 m/ky (15 minus 6 m/ 125 ky). This rate is much smaller
than that of Kaizuka and Moriyama (1969).

2) Estimation of past sea levels by subtracting tectonic components

To estimate former sea levels, we need to subtract the tectonic compo-
nents from the observed sea levels. Kaizuka and Moriyama (1969) estimated
the paleo sea level at the peak of the MIS 2 as follows. The Sagami River
mouth of the valley buried under the Recent deposits seems to have lain at
the edge of the continental shelf, whose present depth is about -110 to -120
m. They suggested that a wave-cut platform existed there and estimated the
former shoreline was some 20 m higher : at around -90 to -100 m. Assuming
the uplift rate of 1.4 m/ky, they suggested that the sea level of 20 ka was
-120 to -130 m.

The author, however, proposes to revise the uplift rate as mentioned above
(<0.07 m/ky), and estimates sea levels of each culmination of the MIS b5a to 2.
The observed height of deposits of the MIS 5a was -25 m (S3 : 80 ka) in the
lowermost part. It contains a 5.6 m of tectonic component, which must be sub-
tracted from the observed height. The result is ¢. -31 m. However, the de-

posits appear to be fluvial, showing that is the highest estimate of the sea
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Table 6.1 Tectonic correction for sea-level estimates on the assumption of
average uplift rate

isotope observed extrapolated vertical calibrated
stage (age) altitude of hight at displace- altitude
deposits the edge of ment
continental
shelf
MIS 5a(80 ka) S3(top) : —25m —34m 5.6m <—31to—40m
4 (65ka) N (base) : —90 —104 4.6 <—95to —109
3 (50 ka) N(top) : =75 —86 3.5 <—79to —90
2 (20 ka) BG (base) : —100 —100 1.4 <—101to —111
MIS
m ¢ [ 2 ] 3 [ 4 [sa[5b[5c]| 5d [5e] 6
50 EH B DR Y
o < BT TS B
= : g &8 - &
| uplift rate 007 m/ky | | L :
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Fig. 6.5 Sea-level changes during the Last Glacial Cycle reconstrueted from

buried terraces and deposits in the lower Sagami Plain
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level. To estimate the lowest value, the terrace profile was extrapolated to
the edge of the continental shelf (-34 m; see Fig. 5.4¢). Then the tectonic
component (5.6 m) was subtracted (the result : ¢.-40 m).

In the same way, the uplifted heights, 4.6 m, 3.5 m and 1.4 m, were sub-
tracted from observed heights that correspond to the peaks of MISs 4, 3 and
2. These results are between -95 m and -109 m for the MIS 4 (65 ka); be-
tween -79 m and -90 m for the MIS 3 (50 ka); and between -101 m and -111
m for the MIS 2 (20 ka), respectively (Table 6.1).

Figure 6.5 is a reconstructed sea-level change during the Last Glacial
Cycle derived from buried landforms in the lower Sagami Plain. Attention
must be paid so that the result of each sea level has a range because they
came from mainly fluvial terraces, and time controls were given mainly by
tephrochronology. The results suggest an extensive sea-level drop during

the MIS 4, and sustained low sea level for the MIS 3.

6.4 Comparison with the previous results

. 1) Comparison with isotopic results

Table 6.2 shows estimated sea levels of this study and previous ones. The
sea levels indicated by the oxygen isotope study by Shackleton (1987, Fig.
2.1) is comparable with the results from the Sagami Plain in each peak. The
recent results derived from coral reefs (e. g., Bard et al., 1990b and Chap-
pell et al., 1994) also support this isotopic result.

The estimated sea level at the peak of the MIS 5a (-40 to -31 m) is slight-
ly lower than that of Shackleton (1987), which is -25 m.

The estimated sea level for the minimum peak of MIS 4 (-109 to -95 m) is
15 to 29 m lower than that of Shackleton (1987). However, the difference of
sea levels between the MISs 5a and 4 is about 60 m. It is almost the same

as that of Shackleton (1987). It is clear that a significant sea-level drop
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Table 6.2 Comparison of estimated sea levels with previous works

shown in Table 2.1.

researcher MIS 5¢  5¢ 5a 4 3 2 material
this study —31 —9 =79 —101 | Sagami R.
/—40 /—109 /—90 /—111 terrace

Broecker +6% —13 —13 Barbados

et al., 1968 corals
Shackleton & —80 —120 | Pacific

Opdyke, 1973 20
Bloom et al., +6* —15 —13 —28 to New Guinea

1974 —41 corals
Konishi et al., +6* —10** —15** —20 to Kikai

1974 —40™* corals
Fairbanks & +5 —43 —45 Barbados

Matthews, 1978 corals
Aharon & Chappell, —12 -19 —28 to New Guinea

1986 —44 corals/shells
Shackleton +5 —20 —25 —80 —50 —125 | Pacific

1987 to —90 %0
Bard et al., <=70 <—80 Barbados

1990b corals
Chappell et al., —38 New Guinea

1994 to —91 corals

*assumed value

* % . .
shown in Figure

seems to have occurred in the MIS 4.

The estimated sea-level peak in the MIS 3 (-90 to -79 m) is lower than the
peak in the MIS 3 of Shackleton (1987), that is -50 m. The estimated paleo
sea-level minimum of -111 to -101 m in the MIS 2 is some 10-20 m higher
than that of Shackleton (1987).

The systematically lower estimated sea levels in the peaks of the MISs

5a, 4 and 3 may suggest subsidence around the present river mouth, rather

than uplift, but the estimated sea level in the peak of the MIS 2 is excluded.

Nakada et al. (1991) showed about a 30 m spatial difference of the pre-

dicted maximum sea-level drop at 18 ka, based on the geometric effect in the
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Japanese islands and mantle viscosity models. According to their results, re-
lative sea level at 18 ka was around -110 to -100 m along the Sagami Bay
coast. The result of this study agrees with this at least in the MIS 2.
Considering the uncertainty involved in the estimation of tectonic compo-
nent, the buried terraces in the lower Sagami Plain generally support the

sea-level history derived from oxygen isotope records.

2) Some problems concerning the MISs 4 and 3

The buried terraces in the lower Sagami Plain suggest a low sea level in
the MIS 4, which is nearly the same as that of the MIS 2. The result sug-
gest the extensive advance of continental ice sheet during the MIS 4.
However, the scale of ice is highly controversial in the present situation.

In a regional scale, the low sea level during the MIS 4 may have caused
the blockage of the Japan Sea as same as in the MIS 2. This condition
affects the paleoenvironments in Japan such as winter precipitation, glacial
advance in Japan Alps and the vegetation.

The buried terraces in the lower Sagami Plain suggest a low sea level
sustained for relatively long period in the MIS 3. The buried terraces in
the Paleo-Tokyo River basin also support this result. This result suggest
the survival of ice in North America during the MIS 3.

However, it has been argued that the decay of ice sheet occurred in the
MIS 3 in North America. Though one or two periods of interstadial warmth
appear to have taken place in north America during the MIS 3 (Dawson,
1992), inferred global ice volume changes remain uncertain.

Some warm periods suggested in the MIS 3 have uncertainties of age dating.
The author hesitates to give ages older than 40,000 yBP by the *C method for
materials that possively correspond to the MIS 5a and 5c. It is necessary to

solve the problems with various independent data on paleoenvironments.
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Table 6.3 Estimated age and duration of each stage/substage (Martinson et al., 1987)

stage/substage from to duration

Event 5.5 (5e) 129,700 122,560 7,140
Event 5.4 (5d) 122,190 110,790 11,400
Event 5.3(5¢) 107,550 96,210 11,340
Event 5.2(5b) 94,060 90,950 3,110

Event 5.1(5a) 90,100 79,250 10,850
Event 4 73,250 58,960 14,300
Event 3 58,930 24,110 34,820
(3.3) (58,930)  (50,210) (8,720)
(3.1) (48,900)  (25,420) (23,480)
Event 2 23,930 12,050 11,880

According to Shackleton (1987), the MIS 3 is relatively long in duration
with a wide range in sea levels. Martinson et al. (1987) presented a precise
chronology on stacked oxygen isotope records of deep sea cores using ‘orbit-
al tuning’. According to their result, the MIS 5e lasted only 7.1 ky; 5d, 5¢c
and ba lasted about 10 ky; the MIS 5b lasted only 3 ky; and the MISs 4 and
2 lasted 14 and 12 ky respectively. The culminating period in each stage
should be shorter. Instead the MIS 3 lasted much longer, nearly 35 ky, and
was subdivided into the MISs 3.1 to 3.3 (Table 6.3).

Since the duration of the MIS 3 is much longer than those of other stages,
there still remain unexplained problems. For instance, the range of sea
levels (or ice volume) during this stage. Greenland ice core records suggest
an unstable climate during the MIS 3 with 20 interstades (Dansgaard et al.,
1993).

Emerged coral reefs show some periods of relative high sea-level stand in
the MIS 3 (e. g., Bloom et al, 1974; Aharon and Chappell, 1986). However,
Chappell et al. (1994) revised the sea levels at between 70 and 30 ka. They
demonstrated relatively high sea-level periods at 60 ka, 52 ka and 46 ka (by
U-series dating) with estimated sea levels -69 to -60 m, -52 to -42 m and -53
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to -38 m. These new results overlapped the isotopic results of Shackleton
(1987).

The buried terraces in the lower Sagami Plain fail to show such instabil-
ity of sea levels of the MIS 3, but, small fluctuation may be suggested by
the emergence of fluvial N and T-1 terraces within the stage. Though com-
pared with coral growth or ice core records, it is not easy to recognize
short duration events from borehole logs, this study offers independent data

of sea-level changes to examine the above problems.
6.5 Landform reconstruction during the MIS 5a to 1

Figure 6.6 tentatively shows reconstructed landforms of the lower Sagami
Plain for the MIS 5a to 1.

The MIS 5a: A fan-deltaic plain was formed along the present Sagami
River. The fan is composed of some 20 m thick gravel in Chigasaki. The
plain has a gentle gradient, and is well developed. The width of the plain
was large, at least 5 km near Chigasaki.

The MIS 4 : A deep (relative height of about 55 m from the MIS 5a ter-
race surface near the present river mouth) and narrow valley was formed
under the present Sagami River. The width of this valley bottom was about
2 km at the present river mouth. The S3 surface emerged to form a wide
terrace in the left bank. Hk-TPfl (pumice flow) flowed into the valley and
remained on the higher terraces.

The MIS 3: An extensive fan plain developed in the right bank, from
Atsugi to Hiratsuka. Its surface might have been enlarging for a relatively
long period. It was a plain of compound fans of the Sagami, Nakatsu and
other rivers. Sand and gravel filled up the deep valley formed during the
MIS 4. However, a narrow outlet might have remained at the coast. The

width was restricted by S3 and S4 terraces on both sides. The base level
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was sustained until the Tanahara-1 stage.

The MIS 2 : A flight of terraces (Minahara terraces) was formed in Saga-
mihara, while a valley indicated by BG (Basal Gravel of the Recent deposits)
was formed in the lower Sagami Plain due to the low stand of sea level.
This valley bottom was narrow, about 1.5 km wide at the present river
mouth. '

The MIS 1: The figure demonstrates the landforms at the culmination of
the Holocene transgression. The Inner Sagami Bay was formed due to the
transgression. This is the only period that the Sagami Bay penetrated into

the lower Sagami Plain since the MIS 5e.

7. Concluding Remarks

The author focused on the buried landforms and deposits in south Kanto and
discussed the changes of sea level and landforms during the MISs 5a to 2.

She investigated the buried terraces particularly in the lower Sagami
Plain. The lower Sagami Plain was the most suitable area to distinguish
and identify each buried terrace corresponding to the MISs 5a to 2. The
reasons are : 1) As there is no distinct continental shelf at the river mouth,
sea-level changes, when they occur, must directly affect the river regime,
and form a flight of terraces. 2) This area is totally covered by Late Qua-
ternary tephra layers which were supplied from Fuji, Hakone and other
volcanoes to the west, and provide significant time markers for terrace se-
quencing. Also, air-laid tephra is useful for the recognition of the emer-
gence of each terrace and consequently for their identification.

The main results are as follows.

1) The author identified buried terraces corresponding to the subaerial

Sagamihara (S3-5), Nakatsuhara, Tanahara and Minahara terraces in the
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lower Sagami Plain. Each buried terrace is correlated with a subaerial ter-
race on the basis of the continuity of terrace deposits and the thickness of
tephras covering the terrace surface.

2) The Sagamihara-3 (S3) terrace corresponds to the MIS b5a (80 ka), be-
cause the equivalent tephra sequence covers the marine Misaki Terrace in
Miura peninsula, which was assigned to the MIS 5a. The base of Nakatsu-
hara terrace deposit coincides with the MIS 4 (70-60 ka). It is supported by
pollen and tephra stratigraphy. The Nakatsuhara terrace (c.50 ka) and
Tanahara terrace (c.25 ka) correspond to the MIS 3. Their ages are esti-
mated by the accumulation rate of ‘loam’. Both the Minahara terrace and the
base of the Recent deposits in the lower reaches correspond to the MIS 2,
because they show the lowest sea-level stand.

3) The heights of buried terraces and/or deposits near the present river
mouth are as follows. The buried S3 terrace deposits (MIS 5a) occur -25 m
a.s.l. at the lowermost part, 2.5 km upstream from the present river mouth.
The sea level at that time must have been lower than that because the de-
posits are of fluvial origin. The non-cyclic S4 and S5 terraces, occuring in
deep levels and being fragmentary, suggest sea-level fall during the transi-
tion of MISs 5a/4.

The deposits of the buried Nakatsuhara Terrace near the present river
mouth is composed of relatively thick sand and gravel. It is possible to
assign the base of this terrace to the MIS 4. The base of the Nakatsuhara
deposits can be seen -90 m a.s.l. near the present river mouth. There was a
deep valley in this stage, likely in the MIS 2.

The Nakatsuhara terrace surface, corresponding to the MIS 3, occurs in a
broad area. Its surface exists -75 m a.s.l. near the present river mouth.
Tanahara-1 terrace seems to converge with the Nakatsuhara terrace in the

lowermost part. This terrace was also formed in the latest period of MIS 3.
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The stagnation of sea level during the MIS 3 may have caused the formation
of the broad terrace.

The Minahara terrace deposits can be traced to the Basal Gravel of the
Recent deposits (BG), and they are correlated with the MIS 2. The bottom
of BG can be seen ¢.-100 m a.s.l. near the present river mouth. The dis-
tribution of BG suggests the existence of a deep and narrow valley.

4) The correlation of buried terraces in the lower Sagami Plain yields the
revision of those in the Paleo-Tokyo River basin. The occurence of buried
Tachikawa-1 terrace is dominant in the Paleo-Tokyo River basin, and it also
supports the stagnation of sea level in the MIS 3.

5) As the observed sea levels include glacio-eustatic and tectonic compo-
nents, evaluation of a tectonic factor would be indispensable for obtaining a
relative sea-level curve.

The author estimates the average uplift rate, 0.07 m/ky near the present
Sagami River mouth, from an extrapolation of the heights of Koza Upland
deposits (the MIS 5e surface), which is tilting towards the northwest. As a
result, the estimated sea levels corresponding to each culmination are : <-
31 m in the MIS 5a, <-95 m in the MIS 4, <-79 m in the MIS 3, and <-101
m in the MIS 2, respectively. The relatively low sea level was sustained
throughout the MIS 3.

These results suggest the extensive sea-level drop in the MIS 4, and the
relatively low stagnated sea level during the MIS 3. Although they are in-
deﬁendent from oxygen isotopic records, they are generally in accordance
with the sea-level curve shown by isotopic records of Shackleton (1987).
However, there is more to debate on sea level or ice volume in the MIS 3
when compared with other data. v

6) The reconstructed changes of landform in the lower Sagamib Plain are

as follows. A broad fan-deltaic plain was formed during the MIS 5a. A deep
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valley was formed during the MIS 4 due to the sea-level drop. This deep
valley was filled, and relatively wide compound fans were formed during the
MIS 3. A deep valley was formed again in the MIS 2.

The coastline was located around the present river mouth during the
MISs 5a to 2. The transgression of Sagami Bay has occured only in the
MISS 5e and 1.

7) The buried terraces in the lower Sagami Plain provided much informa-
tion on changes of sea levels and landforms during the Last Glacial Cycle.
This study will improve the chronostratigraphy of the Late Quaternary
sequence in Japan. Results of this study also show land-based chronology of
sea-level changes. The data may be used to evaluate the validity of the

“orbitally tuned” chronology of marine and/or ice cores.
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Fig. A-1b Distribution of collected borehole logs in the lower Sagami Plain (south).
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T : Tanahara terrace deposits

Fig. A-2a (cont.)
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M : Minahara terrace deposits, BGH : Basal Gravel of the Recent deposits in the upper reaches

Fig. A-2a (cont.)
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Fig. A-2c Representative borehole logs in
the ‘Tsujido Buried wave Cut Platform’
Localities are shown in Fig. A-1
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Fig. A-3 Refractive indices of volcanic glass in sample No.10 (-78 m) of
MC-II-5-1 eore



