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Relative Sea-level Changes and Co-seismic Uplifts Over Six Millennia,
Preserved in Beach Deposits of the Kujukuri Strand Plain,
Pacific Coast of the Boso Peninsula, Japan

Fujio MASUDAP 00 Osamu FUJIWARAPH O Tetsuya SAKAI P and Tadashi ARAYAH

Abstract

O O Relative sea-level changes and variations in shoreline progradation rate over the past
6000 years are elucidated from the elevations of the beach deposits, their *C ages, and the
geographic position of each locality on the Kujukuri strand plain, Pacific coast of the Boso
Peninsula, central Japan. These past sea-levels were 0 4 to O 6 above the modern sea-level
O high-stand staged at 6000 to 5300 calendar years B.P., 0 3 to 00 4.5 stable stage at 5000
to 3500 years B.P., declined from 00 1.2 -0 3.4[rh to 00 0.5 -0 2.1m11 falling stagelat 3300 to 2250
years B.P., and were [0 1.5 -0 1h to O 141 stable stagelfrom 1650 to 250 years B.P.[Isea level
is 0 m at present. The detailed changes revealed by this new method strongly imply the
existence of several rapid upliftsl 0.4 to 1.2 per event[at 5100 to 5500 years B.P., 3400 years
B.P., 2400 years B.P., 1650 years B.P., and 0 — 250 years B.P. The uplifts were co-seismic,
because the speed of occurrence seems to have been high, and the events are generally
associated with so-called* tsunami deposits.” Co-seismic uplift in this region has not been
reported previously from historical records or geological evidence.

Key worddg] beach depositsco-seismic upliftdd Holocene Kujukuri strand plainOrelative sea-
level changel shoreline progradation(*C age
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Fig. 1 Localities of boring sites and landforms in the Kujukuri strand plain, Pacific coast of the Boso Peninsula,

Japan.
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Table 1 Elevation, position and depositional ages of foreshore deposits in

each locality.
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OO0 | 0mmo
0 kmO OMemO |0 cempl OcalyrB.P.O

01 1.7 0.15 500 O 20 30+ oo
02 2.4 0.17 1000 O 60 160 274-250
03 1.1 0.79 900 O 40 50+ oo
04 1.6 0.85 800 0 120 200 750-710
05 2.1 1.55 10000050 | 150+ 1150-1050
06 2.6 2.11 01100030 | 140+ 1520-1480
07 2.5 2.29 900 O 30 120 1650-1580
08 3.9 3.09 2100 50 160 2260
09 4.3 3.44 1900 40 150 2600-2360
10 4.2 3.75 0 2300 0 90 140 2600
11 4.7 4.47 3400 120 220 3320-3270
12 5.2 5.10 4400 240 200 oo
13 3.0 5.56 oo oo 0 3800-360001
14 6.2 6.52 4300 310 120 4240
15 5.7 7.35 4450 300 145 4750-4560
16 6.7 8.04 4700 300 170 4930-4830
17 7.7 8.75 4700 O 420 50+ oo
18 8.1 9.05 60001 410 190 5680-5660
19 10.20 10.380 oo oo oo
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Fig. 2 Foreshore deposits and their related
sediments.

A and B : foreshore deposits; C, D and E:

foreshore and backshore deposits ; F : tsunami

0?0 deposits ; G and H : foreshore and shore-

face deposits ; and | : shoreface deposits.

IO —



tabular | D%

wedge

wavy

= parailel) "¢

Alalioturbat}lon

R ows
molluscan

6 — roots Shell

basements

tmllgh)

N
~I\o

7 AT

IR

ELEVATION (m, msl)

VU

ooooboooooooooooooooooo0ooOooooooooonoo
oooO0oob0oobol0190000000000000O00OO0OOOODOODOOOOOODO 200000000
oooooo0obO0OO0o0ooOoboOoboOoOoOoOoOoO0bOOOOOOOO97900000

Fig. 3 Surface geologic succession perpendicular to the shoreline on the Kujukuri strand plain.
0000000 Zones with solid lines in colums are the horizons of foreshore deposits.
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Table 2 *C ages and informations of samples used in this study.

OO0 No. |O00OmO|0O00OO “COMyrB.PO |DD10 Oyr B.RP.O
02-1 2.5-2.6 O 748 + 44 433-336
02-2 3.4-3.5 O 625+ 51 324-223
02-3 4.8-4.9 O 651 + 49 349-255
04-1 2.1-2.2 O 1170+ 60 758-658
04-2 4.3-4.4 O 1280 + 45 880-779
05-1 2.4-2.5 O 1601 + 37 1210-1126
06-1 4.0-4.1 O 1985+ 34 1576-1505
07-1 1.4-1.5 oo B42 + 49 398-319
07-2 4.2-4.3 O 2103+ 34 1713-1627
08-1 4.8-4.9 O 2585+ 50 2313-2201
08-2 6.1-6.2 O 2635+ 60 2368-2218
08-3 7.3-7.4 O 2610+ 50 2336-2238
09-1 7.6-7.7 O 2858 + 38 2705-2581
10-1 3.4-3.5 O 2926 + 33 2733-2702
10-2 3.4-3.5 O 2830+ 33 2673-2544
11-1 1.5-1.6 ooo 1717 + 52 1631-1561
11-2 4.8-4.9 O 3466 + 38 3385-3305
11-3 5.7-5.8 O 3675+ 35 3626-3540
13-1 1.0-1.1 ooo 1558 + 34 1490-1416
13-2 2.4-2.5 oo 3210+ 37 3459-3394
13-3 4.0-4.1 O 3954 + 37 3980-3878
14-1 2.8-2.9 O 4160+ 70 4332-4137
14-2 5.2-5.3 O 4245 + 55 4409-4270
14-3 6.2-6.3 O 4225+ 55 4390-4251
14-4 7.2-7.3 O 4375+ 70 4597-4414
15-1 1.5-1.7 O 1550 + 32 1489-1431
15-2 6.8-6.9 O 4577 £ 39 4835-4772
16-1 5.8-5.9 O 4727 + 85 3980-3881
18-1 1.3-1.5 O 1867 + 34 1831-1769
18-2 1.6-1.7 O 1806 + 31 1782-1703
18-3 4.4-4.5 O 5344 + 38 5732-5649
19-1 2.0-2.1 oo 2212+ 33 2206-2154
19-2 2.3-2.4 oo 2439 + 37 2488-2362
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Fig. 4 Depositional curves of foreshore and shore-
face deposits used for age estimation.

ELEVATION (m, msl)
L T B SCARE

1
. =}

0120 1100000 150 1900
bobooboooboboboobooboobo
o000 1200 220emibC 1100000000
gosodooboboooobbooobbOoo
uboooobo4dboobooobobooboobobo
gboboooooboobobooobobooobo
gboooooobobooobobobouobbo
00000000 **coOooooooooooo
oooon

vooooo

10o00b0obooboobooooooooboooDo
goooog

oobOoDbO0oDO0oDbDOoDOOooOOooOooOog3on
oooobooboi1bobooob-0b0b00oo0obo0
oobOoOobDoOosmoobooobon 56600
56800 00000000040 6mO0O0OD0O0O
gboooooooboobobobogi9robnog
oooooggsoooog 3000000 DOO
O3045mO0000O3300000 2250000

1 |
0 1000 2000

I | L |
3000 4000 5000 6000

AGE (calyr B.P.)

oso0oo0o0ooooooooooon
oooooooo0ooO0oO0OoO0OO0OO0OO0ObO0OO0OObOO0O0OO0OOOO0OOO0OO0O0OO0O0ODOOOOODOOOOO0
ooooooooooOooOooOooOooOoboOoboooOoOoOO0OO0OCbObOOOObOOOOODOObOOOOOn
ooooooooOoboooOoo0ooOooOoobolb 1sDooooooooooooooboooooon
oooooooo0Oo0O0oO0O0OO0O0O0OO0Ob0O0OOO0OO0O0OO0O0O0OO0O0OO0O0O0DO0BO

Fig. 5 Temporal variation of the elevation of foreshore deposits during the past 6000 years in the

Kujukuri strand plain.
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Fig. 6 Relative sea-level changes and related phenomena during the past 6000 years in

the Kujukuri strand plain.
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Fig. 7 Variations of tectonic movements during the past 6000 years

in the Kujukuri strand plain.
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Fig. 8 Temporal variation of shore line progradation during the
past 6000 years in the Kujukuri strand plain.
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