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Height and ages of uplifted sessile assemblage distributed along the southern
coast of the Kii Peninsula, south-central Japan —Reconstruction of multi-
segment earthquake history along the Nankai Trough—
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Abstract: To evaluate the history of multi-segment earthquakes caused along the Nankai Trough, we
investigated the height distribution, structure and ages of emerged sessile assemblages along the southern
coast of the Kii Peninsula. Assemblages are divided into four levels below 4 m in altitude. Some well-
developed assemblages are characterized by layered structure composed of several vertical layers. Based
on radio-carbon dating result, it can be interpreted that each of the layers has been formed by a seismo-
tectonic cycle with interval of 100-150 years. A whole of assemblage which was developed during 400-
600 years was eventually emerged by unusual uplift associated with multi-segment earthquake such as
the 1707 Hoei earthquake. Timing of such events are inferred to be 5200 cal yBP, 4500 cal yBP, 3000 cal
yBP, 2200 cal yBP, 1700 cal yBP, AD 1361. The height distributions of emerged sessile assemblages
indicate that net vertical crustal movement since middle Holocene cannot be explained by accumulation
of coseismic vertical displacement associated with repeated earthquakes along the Nankai Trough.
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Table 1. Radiocarbon dating results.

BEHE T~ TRy an s

i conventional calendar age
location  assemblage saon;i;:i:)nr? altitude (m)  3'°C C age 20 (AR=-7) lab. Code
P (yr BP) (cal yr BP)
top 372 381013 4833 +24  5258-5035 PLD-6815
surface side
surface side 2.77 3.03+0.15 4505 + 24 4810-4616 PLD-6816
I
layer
. 2.64 0.01+£0.17 4799 + 26 5230-4971 PLD-9567
wall side
layer
. 2.64 0.95+0.13 4357 + 26 4592-4411 PLD-9566
surface side
surface side 1.82 237+0.15 2319 = 21 1978-1865 PLD-6817
. layer
Suzushima : 1.75 0.50 £ 0.11 2497 + 23 2286-2093 PLD-9572
wall side
layer 1.75 1.58 £ 0.11 2417 + 22 2139-1982 PLD-9571
I layer 1.75 1.37+0.16 2280 + 22 1973-1823 PLD-9570
layer 1.75 0.78 £ 0.15 2227 + 23 1917-1753 PLD-9569
layer
. 1.75 1.20+0.12 2088 + 22 1767-1584  PLD-9568
surface side
bottom 1285-1174
surface side 0.70 217+0.11 1670 + 22 (AD665-776) PLD-9573
I surface side 3.43 1.70£0.20 5000 + 27 5441-5290 PLD-9574
Taiji surface side 2.53 1.73+0.16 2878 + 25 2736-2556 PLD-9575
I
surface side 284 -0.36£0.14 2207 + 22 1884-1726 PLD-7440
layer 606-500
wall side 0.55 216+0.17 938 + 20 (AD1344-1450) PLD-8311
486-357 (99.3%)
342-337 (0.7%)
. layer 0.55 0.71+0.20 776 +20 (AD1464-1593, PLD-8312
Yamamibana v AD1608-1613)
422-322
layer 055 -049+0.20 70520 (AD1528-1628) PLD-8313
layer 251-65
surface side 0.55 0.76 £0.19 517 + 19 (AD1699-1885) PLD-8314
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Table 1. Continued.

. conventional calendar age
sampling

location  assemblage osition Altitude (m) 5'%c 4C age 20 (AR=-7) lab. Code
P (yr BP) (cal yr BP)
I surface side 3.00 3.57+0.12 4856 + 24 5274-5055 PLD-6818
surface side  1.89  3.85+0.11 1935 + 21 1559-1402  PLD-6819
m
surface side  1.32  2.66+0.11 1958 + 21 1598-1426  PLD-6820
Ikeshima 271134
sufaceside 061 200017 56819 oS0 % o PLD6101
. 249-69
v surface side 0.49 3.10+£0.12 512 £ 19 (AD 1701-1891) PLD-6821
surface side  0.30 149012 387 % 22 invalid for ) 1y 6a5n
calibration
top 298  0.81+020 2197 & 22 1873-1718  PLD-7436
surface side
layer
. 286 1.60+0.12 3066 + 24 2022.2759  PLD-9577
wall side
layer
. 285  2.07+0.12 2994 + 23 2837-2720  PLD-9578
. wall side
Arafunezaki I
layer 294 129+0.15 2185 & 22 1862-1709  PLD-9576
surface side
layer
224 276+015 2685 + 23 2468-2315  PLD-9580
(bottom)
layer
224  241+011 2271 + 23 1965-1914  PLD-9579
(bottom)
277-137
| 131 117029 570221 S0t ) PLD831S
Izumozaki v 274138
105 1572013 56219\ SlCot o PLD6100
surface side  2.63  0.99+0.18 4548 + 25 4839-4673(99.7%) p| fy 7457
I 4667-4663 (0.03%)
Shionomisaki surface side 243  511+0.11 4397 + 23 4676-4664 (1.4%) p p ggo
4654-4444 (98.6%)
m surface side 149  2.88+011 956 +19  AD1335-1439 PLD-6823
I layer 262 1.73+043 4760 + 26 21945150 (4.7%) p 5 9583
wall side 5142-4895 (95.3%)
Ameshima il layer 262 1.46+0.34 2930 + 27 2775-2667  PLD-9582
surface side
. 1300-1185
m surface side 1.35 1.95+0.15 1689 + 22 (AD 650-765) PLD-9584
il surface side 275  0.07+0.23 2281 + 23 1975-1823  PLD-7438
Kuchiwabuka 1122.959
m surface side 1.38 -0.15+0.2 1485 % 22 -95 PLD-7439

(AD 828-991)
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Fig. 1. Earthquake segment along the Nankai Trough and location of survey area.
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Fig. 2. Index map and location of survey points, and amount of coseismic vertical displacement associated with the
1854 Ansei and the 1946 Showa Nankai earthquakes. Relief map is made by using 50 mesh digital elevation
model published by Geographical Survey Institute. Amount of coseismic vertical displacements of the 1854
Ansei earthquake and land level change deduced from re-leveling of benchmarks during 1928-1947 are from
Kawasumi (1956) and Yonekura (1968) respectively.
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Fig. 3. Height distribution and ages of uplifted sessile assemblage along the southern coast of the Kii Peninsula, and
land level change fixed to Tanabe (BM9184), deduced from re-leveling of benchmarks during 1928-1947.
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Fig. 4. Sampling point and cross-section of the assemblage I in Suzushima.
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Fig. 5. Sampling point and cross-section of the assemblage II in Suzushima.
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Fig. 6. Sampling points of the assemblage [ and II in Taiji-cho.
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Fig. 7. Sampling point and cross-section of the assemblage IV in Yamamibana.
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Fig. 8. Sampling point and cross-section of the assemblage II in Arafunezaki.
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Fig. 9. Sampling point of the assemblage IV in [zumozaki.
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Fig. 10. Sampling point and cross-section of the assemblage I and II in Ameshima.
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