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RFKERFEBEHICE T RIFEFTRIEEDHE
Preliminary results of the reflection seismic survey in the coastal sea area of
Kiisuido Strait,Japan

Ax MU
ARIMOTO Jun"

Abstract: High-resolution reflection seismic survey was operated using a boomer source for geologic
structural mapping of the coastal sea area of Kiisuido Strait. Three subsurface seismic units were rec-
ognized: they are correlated to the pre-Quaternary basement rocks, Middle to Upper Pleistocene- and
Holocene sediments, in ascending order. Characteristic geological structures were observed, including
shallow displacements related with the Median Tectonic Line active fault system and also a deformation
structure within the pre-Holocene sedimentary strata off Tokushima.

Keywords: reflection seismic survey, Kiisuido Strait, Median Tectonic Line, active fault, coastal area
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Fig. 1

Survey line locations in this study (black lines). Bold black lines represent positions of profiles exhibited in figs. 2-8. Red

lines represent the distribution of active faults based on the "Active fault database of Japan" (https://gbank.gsj.jp/activefault/)
provided by the Geological Survey of Japan. The location of boring site GS-TKS-1 (Haneda et al., 2022) is also indicated

(yellow circle) .
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Seismic section of the N-S survey line 103-eg21 (part) in the northern to middle part of the Kiisuido
Strait, off Tokushima. Vertical axis is indicated in two-way traveltime. Seafloor and unit boundaries, other
charcteristic reflection surfaces and multiples of seafloor are indicated with yellow dashed lines, black
dashed lines and black dotted lines, respectively. Black arrows indicate anchor points of splitted parts of
the section. Seperately processed section profiles were merged at points indicated with red arrows. The
position of the section is indicated with a thick line in fig. 1 (figs. 3-8 follow the same notes above) .
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Primary report of marine sediment collecting survey in Kiisuido Strait

XEHF"-MmKEHL' - Ax ' HARRH' - BFRIA' - PEBE'
hARE" - EEEF - Aol - K F!
AMANO Atsuko'" ITAKI Takuya', ARIMOTO Jun', SUZUKI Yoshiaki', SEIKE Koji',
HANEDA Yuki', NAKATANI Koretaka', TOKUDA Yuki’, IWATANI Hokuto’,
and SUZUKI Atsushi'

Abstract: In order to demonstrate the spatial and temporal variations of sediment properties in the Ki-
isuido Strait, we collected seafloor surface sediments at 29 sites by grab sampler and core sediments at
6 sites by gravity, piston and box corer in December 2021. Data of Conductivity-Temperature-Depth
profiler attached to grab sampler indicated that higher temperature and salinity water from the Pacif-
ic Ocean flowed through the bottom layer, while lower from rivers and the Kitan and Naruto straits
flowed in the surface. As the results, stratified structures formed by the differences of water densities.
The spatial distribution of grain size in the surface sediments showed silt to silty sand in the main part
of the Kiisuido Strait and coarser trends toward the northern and southern parts. The finer sediments
transported by rivers deposited in the stagnant condition of the main part at the Kiisuido Strait. And the
grain size became coarser due to the strong influences by tides and waves. The core sample collected by
gravity corer in the offshore Wakayama showed fining to upward lithological succession. The radiocar-
bon dates in this core samples indicated that recovered sediments deposited during the Holocene period.
Most of the two core samples collected by piston corer were flow-in sediments. The radiocarbon dates
suggested that the upper layer with the core depth of 168 cm in GKC21-PC15 collected at the offshore
of Yoshino River mouth preserved sedimentary record during the past 4000 years.

Keywords: sediment, core sampling, CT image, radiocarbon dating, Kiisuido Strait
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Table 1 List of sampling sites and description of collected sediment samples.
Sample No. Location Water depth o
(Cruise N%.-site No.) Sampler Date Latitude Longtude (m) Description
GKC21 - K1 K-grab 2021/12/10  34° 11.0084' 134° 39.6783' 19.92 Coarse sand and gravel (few sample)
GKC21 - K2 K-grab 2021/12/8  34° 13.9406' 134° 55.6957' 72.26 Olive gray coarse sand with pebble(Core depth: 0.0-12.0 cm) and sandy gravel with shell fraction(12.0-15.5 cm)
GKC21 - K3 K-grab 2021/12/8  34° 14.1316" 134° 57.3637' 61.96 Gravel (few sample)
GKC21 - K4 K-grab 2021/12/10  34° 14.7034' 135° 0.6580' 41.91 Gravel (few sample)
GKC21 - K6 K-grab 2021/12/8  34° 11.2677' 134° 53.5609' 64.39 Grayish olive silty fine sand(0.0-18.5 cm)
GKC21 - K7 K-grab 2021/12/10  34° 11.9914" 135° 0.5194' 51.04 Olive gray—graysih olive silty fine sand with shell fractions(0.0-22.0 cm)
GKC21 - K9 K-grab 2021/12/10  34° 7.9565' 134° 39.8760' 18.60 Olive black fine sand(0.0-7.5 and 12.0-17.0 cm) and laminated by very fine sand and silt(7.5-12.0 cm)
GKC21 - K10 K-grab 2021/12/10  34° 8.4699'" 134° 45.0588' 32.72 Grayish olive silty very fine sand(0.0-21.0 cm)
GKC21 - K11 K-grab 2021/12/10  34° 9.4913' 135° 1.3293' 63.21 Dark olive very fine sand (0.0—4.0) and very fine sand with fine sand patchs(4.0-19.0 cm)
GKC21 - K12 K-grab 2021/12/10  34° 9.5978' 135° 5.1879' 44.87 Olive gray—graysih olive silt (0.0-4.5 and 9.5-19.5 cm) and laminated layer by very fine sand and silt(4.5-9.5 cm)
GKC21 - K13 K-grab 2021/12/6  34° 5.2194' 134° 38.8330' 19.79 Grayish olive—gray silt (0.0-7.5 and 14.0-19.0 cm) and olive black clay (7.5-14.0 cm)
GKC21 - K16 K-grab 2021/12/7  34° 7.3325' 134° 52.5495' 60.33 Dark olive fine sand (0.0-7.0 cm)and grayish olive silty fine sand with black grain patches(7.0-18.5 cm)
GKC21 - K17 K-grab 20211217 34° 7.0752" 134° 56.6211' 68.26 Grayish olive silty fine sand with black grain patches(0.0-18.5 cm)
GKC21 - K18 K-grab 2021/12/6  34° 3.0637" 134° 41.3514' 31.94 Grayish olive silt (0.0-15.0 cm) and silt with biocrustic medium sand patchs (15.0-19.0 cm)
GKC21 - K19 K-grab 2021/12/6  34° 3.3052' 134° 46.7850' 47.00 Dark olive silty medium sand with olive black bioclastic very coarse sand (0.0-20.0 cm)
GKC21 - K20 K-grab 2021/12/6  34° 3.7164' 134° 52.9693' 61.12 Olive gray—olive black clayre silt (0.0-13.0 and 13.5-20.5 cm) and black clayre silt (13.0-13.5 cm)
GKC21 - K22 K-grab 2021/12/7  34° 1.1818' 134° 53.4257" 62.83 Dark olive silty fine sand with medium sand patches (0.0-20.1 cm)
GKC21 - K23 K-grab 2021/12/6  34° 2.9875' 134° 59.7946' 71.16 Olive gray silt (0.0-21.0 cm)
GKC21 - K24 K-grab 2021/12/7  34° 2.0038' 135° 4.3512' 52.94 Dark olive siIty.medium sand(0.0-5.0 cm), graysih olive silty coarse sand with pebbles (5.0-15.0 cm) and silty very
coarse sand with pebbles and shell fractions(15.0-18.0 cm)
GKC21 - K25 K-grab 2021/12/7  33° 57.4693' 134° 42.3873' 26.51 Massive grayish olive fine sand (0.0-6.0 cm) and silty very fine sand with fine sand patches (6.0-20.5 cm)
GKC21 - K26 K-grab 2021/12/7  33° 57.2023' 134° 45.8248' 47.58 Dark—gray olive silty very fine sand with plant and wood fractions (0.0-20.0 cm)
GKC21 - K27 K-grab 2021/12/9  33° 56.8839' 134° 55.1404' 72.62 Olive black (0.0-9.0 cm) and grayish olive(9.0-19.0 cm) medium sand
GKC21 - K28 K-grab 2021/12/7  33° 58.6169' 135° 0.4813' 70.50 Grayish olive coarse sand with shell and wood fractions
GKC21 - K29 K-grab 2021/12/9 33° 53.0250' 134° 44.4137' 40.64 Grayish olive—olive black silty very fine sand (0.0-16.0 cm) and silty medium sand with shell fractions (16.0-20.0 cm)
GKC21 - K30 K-grab 2021/12/9  33° 53.6581" 134° 50.0079' 57.90 Olive brown—olive black well sorted coarse sand (0.0-15.5 cm)
GKC21 - K31 K-grab 2021/12/9  33° 53.6199" 134° 54.5806' 75.76 Dark olive poorly sorted coarser sand (0.0-18.0 cm)
GKC21 - K32 K-grab 2021/12/9  33° 50.6135" 134° 50.4928' 69.68 Grayish olive poorly sorted sandy gravel (0.0-11.0 cm)
GKC21 - K33 K-grab 2021/12/9  33° 51.8489" 134° 54.8461' 81.44 Dark olive silty very coarse sand (0.0-1.0 cm) and grayish olive poorly sorted sandy gravel (1.0-18.5 cm)
GKC21 - K34 K-grab 2021/12/9  33° 53.3102' 135° 1.1848' 45.01 Pebble
GC core:silty sand with sand layers(0.0-23.0 cm), silt (23.0-119.0 cm), sandy silt-silty sand (119.0-320.0 cm) and
GKC21 - GC5 Gravity corer 2021/12/10  34° 13.6766" 135° 5.5806' 3120 poorly sortez sand with shell fr;,gménts (320.0—3116.0 ém), AS core: si?ty sang with saynd Iaye(rs(0.0—29.0 cm) )
GKC21 - PC15 Piston corer  2021/12/7  34° 6.9457' 134° 48.3587' 50.42 PC core: silt-silty very fine sand (0.0-330.5 cn), AS core: sandy silt (0.0-22.5 cm)
GKC21 - PC21 Piston corer  2021/12/9  34° 0.3406" 134° 45.3937' 46.63 PC core: silt (0.0-306.5 cm), AS core:no sample
GKC21 - BC13 Box corer  2021/12/10  34° 5.1772' 134° 38.7782' 19.97 Grayish olive silty sand (0.0-10.0 cm) and sandy silt (10.0-32.5 cm)
GKC21 - BC18 Box corer  2021/12/7  34° 3.0077' 134° 41.3189' 32.40 Grayish olive silt (0.0-45.0 cm)
GKC21 - BC20 Box corer 2021/12/9  34° 3.7764' 134° 53.0430' 60.98 Dark—grayish olive silty sand (0.0-26.0 cm) and poorly sorted gray silty sand with shell fractions (26.0-48.0 cm)
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Comparison of salinity between CTD data and seawater samples. A: the relationship between water depth and each

salinity value, B: the correlation between salinity values of seawater samples and CTD data.
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Table 2 List of temperature, measured and calibrated salinity, dissolved oxygen and turbidity in the surface and bottom

layer from CTD data and salinity in collected bottom water.

CTD data Bottom
Surface (2-5 m) Bottom (2-5 m above the seafloor) water
Site No. Temper Salinity_ Salinity_ 2'5%°Ved tuniaty T8™PST saiinity  salinity. 2oV turpigy
ature measured calibrated 9" (FTU) ature measured calibrated 9" (FTU) Salinity
(C°) (ml/L) (C°) (ml/L)
K1 16.45 31.73 32.24 4.53 2.05 16.48 31.81 32.31 4.55 2.19 32.25
K2 17.14 32.09 32.53 4.32 2.77 18.45 33.36 33.54 3.73 16.33 -
K3 17.36 32.22 32.63 4.28 3.22 18.12 32.90 33.17 4.13 3.97 -
K4 17.16 32.24 32.65 4.27 3.90 17.47 32.48 32.84 4.22 5.34 32.70
K6 17.36 32.31 32.70 4.27 2.19 18.75 33.54 33.69 3.55 4.01 -
K7 17.18 32.26 32.67 4.31 2.28 17.30 32.37 32.75 4.31 2.07 32.82
K9 16.00 31.59 32.13 4.66 2.13 16.29 31.85 32.34 4.56 2.60 32.29
K10 17.06 32.29 32.69 4.49 1.69 17.71 32.79 33.09 4.38 2.14 33.26
K11 1717 32.37 32.75 4.39 1.78 18.88 33.60 33.73 3.90 5.15 33.13
K12 17.22 32.40 32.78 4.36 1.70 19.00 33.56 33.69 3.95 3.34 34.03
K13 - - - - - - - - - - 32.29
K16 17.77 32.59 32.92 4.32 1.68 18.66 33.32 33.51 4.10 3.92 -
K17 17.85 32.61 32.94 4.33 1.77 19.23 33.87 33.94 3.65 4.50 -
K18 16.94 31.96 32.42 4.40 2.08 17.01 32.00 32.46 4.37 217 -
K19 17.31 32.09 32.53 4.35 1.79 18.46 32.83 33.11 4.05 4.86 33.31
K20 18.17 32.77 33.07 4.29 1.57 18.44 33.01 33.26 4.23 2.37 33.41
K22 18.16 32.90 33.18 4.36 1.38 18.56 33.17 33.39 4.27 1.95 -
K23 18.14 32.74 33.05 4.33 1.72 19.10 33.85 33.93 3.70 2.34 -
K24 18.38 33.20 33.41 4.22 1.58 18.43 33.32 33.51 4.21 2.06 -
K25 16.63 31.77 32.27 4.55 2.26 17.04 32.02 32.47 4.47 2.38 -
K26 17.15 32.22 32.63 4.47 1.72 18.12 32.84 33.13 4.31 3.29 -
K27 18.22 33.24 33.44 4.28 1.40 18.68 33.90 33.97 3.74 244 33.81
K28 18.12 32.92 33.19 4.31 1.43 19.44 33.72 33.82 4.00 2.31 -
K29 16.40 31.96 32.42 4.58 1.92 17.97 32.97 33.23 4.39 2.12 32.91
K30 17.39 32.63 32.96 4.48 1.51 18.46 33.40 33.57 4.23 1.66 33.45
K31 18.68 33.50 33.65 4.22 1.33 18.60 33.74 33.84 4.13 1.53 34.04
K32 17.86 32.98 33.23 4.37 1.42 18.79 33.71 33.81 4.09 1.62 33.49
K33 18.57 33.52 33.67 4.28 1.36 18.37 33.62 33.74 4.26 1.44 34.02
K34 18.59 33.49 33.64 4.20 1.65 18.36 33.43 33.59 4.27 1.62 33.98
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Grain size of sediments
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Fig. 7 Sedimentary column, x-ray CT image and photograph of samples by box corer.
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RS

GKC21-GC05, PC15 DR SRS 5

Table 3 Results of radiocarbon dating in GKC21-GC05 and PC15.

sample No. Core depth type of material Conventional *c  Calibrated “C age  Laboratory
(cm) age (BP) (cal yr BP) number
GKC21-GC05-2-7 7 shell 103.93+0.39 pMC* Beta-618975
GKC21-GC05-3-77 100 shell 590 + 30 0 - 205 Beta-618976
GKC21-GC05-4-6 129 shell 1220 + 30 506 - 730 Beta-618977
GKC21-GC05-4-78 201 shell 3590 + 30 3165 - 3460 Beta-622170
GKC21-GC05-5-73 296 shell 7240 + 30 7409 - 7660 Beta-618978
GKC21-GC05-CC-11 334 shell 9160 + 30 9533 - 9890 Beta-618979
GKC21-PC15-1-37 37 organic sediment 12100 + 40 13810 - 13950 Beta-618980
GKC21-PC15-2-98 135 organic sediment 14860 + 40 18093 - 18270 Beta-618981
GKC21-PC15-3-32 167 organic sediment 13070 + 40 15514 - 15816 Beta-618982
GKC21-PC15-3-100 235 organic sediment 13020 + 40 15401 - 15757 Beta-618983
GKC21-PC15-4-95 330 organic sediment 13789 + 43 16551 - 16938 Beta-618984

*1C age was before 1950 AD. The value was shown in pMC(percent Modern Carbon) .
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Spatial distribution and feature of plastics in surface sediments at Kiisuido Strait,
southwest Japan

XBHF " - ARt ' - EREF
AMANO Atsuko'’, ITAKI Takuya' and TOKUDA Yuki’

Abstract: The spatial distribution of plastics with size of >5 mm in surface sediments was studied on
Kiisuido Strait, southwest Japan. A total of 42 pieces of plastics were collected from 15 sites. These
sites were mainly located in the offshore of Yoshino and Naka river mouths and the eastern part of the
study area. The results imply that the main pathway through which the plastics moves to the sites is
through rivers. The predominant shape of the plastics was film, and the other included thread, fiber,
string, band and tray. The quantified plastic size ranged from 0.7 to 25 cm with 64.3 % of the plastics

being less than 5 cm in length, 28.6 % from 5 to 15 cm, and 7.1 % more than 15 cm.

Keywords: meso and macro plastic, surface sediment, Kiisuido Strait
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Fig. 1 Study area and spatial distribution of plastics pieces in sediments. Result
of Grain size in sediments was referred by Amano et al. (2022).
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Table 1

List of sampling sites and numbers of collected plastics in this study.

Sediment sample No. . Location Water depth Numbers Of.
Latitude Longtude (m) collected plastics
GKC21 - K2 34° 13.9406' 134° 55.6957' 72.26 0
GKC21 - K6 34° 11.2677' 134° 53.5609' 64.39 0
GKC21 - K7 34° 11.9914' 135° 0.5194' 51.04 1
GKC21 - K9 34° 7.9565'  134° 39.8760' 18.60 2
GKC21 - K10 34° 8.4699"  134° 45.0588' 32.72 5
GKC21 - K11 34° 9.4913"  135° 1.3293' 63.21 1
GKC21 - K12 34° 9.5978'  135° 5.1879' 44.87 0
GKC21 - K13 34° 5.2194'  134° 38.8330' 19.79 15
GKC21 - K16 34° 7.3325'  134° 52.5495' 60.33 0
GKC21 - K17 34° 7.0752'  134° 56.6211' 68.26 0
GKC21 - K18 34° 3.0637'  134° 41.3514' 31.94 0
GKC21 - K19 34° 3.3052'  134° 46.7850' 47.00 1
GKC21 - K20 34° 3.7164'  134° 52.9693' 61.12 1
GKC21 - K22 34° 1.1818'  134° 53.4257' 62.83 0
GKC21 - K23 34° 2.9875'  134° 59.7946' 71.16 2
GKC21 - K24 34° 2.0038' 135° 4.3512' 52.94 1
GKC21 - K25 33° 57.4693' 134° 42.3873' 26.51 6
GKC21 - K26 33° 57.2023' 134° 45.8248' 47.58 0
GKC21 - K27 33° 56.8839' 134° 55.1404' 72.62 0
GKC21 - K28 33° 58.6169' 135° 0.4813' 70.50 1
GKC21 - K29 33° 53.0250' 134° 44.4137' 40.64 4
GKC21 - K30 33° 53.6581" 134° 50.0079' 57.90 0
GKC21 - K31 33° 53.6199' 134° 54.5806' 75.76 0
GKC21 - K32 33° 50.6135' 134° 50.4928' 69.68 0
GKC21 - K33 33° 51.8489' 134° 54.8461' 81.44 0
GKC21 - K34 33° 53.3102' 135° 1.1848' 45.01 0
GKC21 - GC5-AS2 34° 13.6766' 135° 5.5806' 31.20 1
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Table 2 List of shape and size of collected plastics in this study.

Plastic sample

No. shape size (cm)
K7-P1 film 5
K9-P1 film 2
K9-P2 film 7

K10-P1 thread 10
K10-P2 thread 5
K10-P3 thread 12
K10-P4 film 2
K10-P5 film 1
K11-P1 film 2
K13-P1 fiber 6
K13-P2 film 5
K13-P3 film 10
K13-P4 thread 15
K13-P5 tray 4
K13-P6 film 10
K13-P7 film 2
K13-P8 film 3
K13-P9 film 5
K13-P10 film 4
K13-P11 film 2
K13-P12 film 2
K13-P13 film 9
K13-P14 fiber 0.7
K13-P15 film 7
K17-P1 string 2
K19-P1 band 18
K20-P1 film 2
K23-P1 film 4
K23-P2 film 3
K24-P1 thread 5
K25-P1 film 10
K25-P2 film 4
K25-P3 film 3
K25-P4 film 2
K25-P5 film 5
K25-P6 film 3
K28-P1 film 12
K29-P1 film 25
K29-P2 film 16
K29-P3 film 12
K29-P4 film 3
GCO05-AS2-1 film 5
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Preliminary results of the near-infrared spectra of marine plastics sampled in Kiisuido Strait
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KODAMA Shinsuke "', AMANO Atsuko °, MIYAKAWA Ayumu * and ITAKI Takuya >

Abstract: Spectra of marine plastics collected from the coastal area of the Kiisuido Strait were mea-
sured in the near-infrared range (1~1.9 pum). 16 out of 18 samples measured show diagnostic ab-
sorption features characteristic of plastics, although several bands are very weak. Finally, they were
classified into 5 plastic types based on these absorption features. The result suggests that it is possible
to identify plastic types by near-infrared spectroscopy even for marine plastics degraded in the natural
environment, and that multiple types of marine plastics are distributed in the coastal area of the Kiisui-

do Strait.

Keywords: Marine plastics, Near-infrared spectra, Kiisuido Strait
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Spectrometer and a tungsten halogen light source used in this study. Samples were

measured in a small darkroom with a reflection probe.
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Table 1  Position of absorption bands for plastics.

TIAFy @ RN — 7 & (hm)

PE 1215, 1395, 1420, 1540, 1730, 1765

PP 1190, 1210, 1400, 1420, 1705, 1725, 1735
PS 1145, 1210, 1415, 1645, 1680, 1760

PVC 1170, 1195, 1420, 1715, 1745

PET 1130, 1180, 1420, 1660
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Fig. 4 Plastic samples (18 samples) obtained from the coastal area of Kiisuido Strait used for near-infrared spectral measurement.




FOOPKIE I R 2B DUEE T T AT 7 ORI AT R v

E 1

1
08
o8
o7

0.8 08 06 H HHI il
111 12 13 14 15 16 1.7 18 1. 111 12 13 1.4 15 16 17 18 19 1 11 12 13 14 15 1.6 1.7 18 1.9
“ : T KI3-PIZ i — s "K13-P15 B K2B-P1
wp d Pt i PE Yle | STPE el f L D PE
: 1 i 105 | : : i - T i
1
095 |
09|
.68 : T
; i - : e i
15 1.6 1.7 1.8 1. 1 11 12 13 14 15 16 1.7 18 1.9
1.1 T T T 1.1 T T 11
1 Tl 1 H A
wi & L0 PEwph i bl
e man Z =
ossp L i ossf i ossf
085 : T i 085 0.85
vy p— - i 08 4 H oo o L i .
1 11 1.2 13 1.4 15 16 1.7 1.8 1 1 1.1 1.2 13 14 15 16 1.7 1.8 1.9 1 11 12 13 14 15 18 1.7 18 1.9
1. T T 4 8 T T 1.1
0 KIQ—PI::I—d 118 K13P3 —-—FJ
_ e S 1os
i 1
0.95
09
0.85
08
115
11
1.05
i
0.95
0s
0.85
o8
L 1 0.75
0.8 il ! il 08 i i il o7 i ; —
111 12 13 14 15 16 17 18 1. 1 11 12 13 14 15 16 17 18 19 111 12 13 14 15 16 17 18 1.9
1.1 T T T T T T 1.1 T T T T T T oy T 1 T T T T T T
H E E Klﬂ—rl — K13-P6 — K25-P1 ——
=P | Bk MM
06
{ ! 0.4
09 f ! ! 09
0as | : : 085 0.2
i Ltk W AT Lo P S o o i ——
1 11 1.2 1.3 1.4 15 16 1.7 1.8 1.9 1 11 12 13 1.4 15 16 1.7 1.8 1.9 1 1.1 12 13 14 15 1.8 1.7 18 1.9
Wavelangth (um) Wavelength {um) Wavelength ()
%5 AL AGE R R CIRG S 27T AF v 7306 (18 3EE) OF ARk A7 FL.
TR 7T AT 7 FRICKHEE 2B (B—2) MR AR,
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The red dashed lines indicate absorption (peak) wavelength characteristic of each plastic

species.
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Report of coring survey in the Okinosu area, coastal area of the Tokushima Plain

FHBE" - PARE - KBEF ' -MokE' -85 1’
HANEDA Yuki'", NAKATANI Koretaka', MIZUNO Kiyohide', NAYA Tomonori'
and NAKASHIMA Rei'

Abstract: A coring survey was conducted in the southern coastal area of Tokushima Prefecture (Okinosu
area) , western Japan, to reveal the subsurface Quaternary stratigraphy of the Tokushima Plain. Based
on lithology, and grain size, water content, fossil diatom, tephra and AMS radiocarbon analyses, the 131
m-long GS-TKS-1 core is divided into 13 sedimentary units, in ascending order. The units 2—11 con-
sist of sandy gravel and muddy—sandy deposits, and correspond to the Kitajima Formation. The units 4
and 10, which are muddy deposits in the Kitajima Formation, yield marine—brackish diatom and shell
fragments, respectively, and thus are marine sediments. On the other hand, the units 6 and §, which
mainly consist of muddy sediment, yield no marine fossil. Resultant radiocarbon ages exhibit that the
units 11-12 are alluvium deposits; the unit 11 corresponds to the lowermost part of the Tokushima For-
mation, and the unit 12 to the upper—lower part of the formation. However, it is difficult to demarcate
the boundary between the Tokushima and Kitajima formations probably in the unit 11, due to a similar
gravel facies. In future studies, electrical conductivity and pollen analyses are necessary to reveal sedi-

mentary environment and depositional age of the Kitajima Formation.

Keywords: Tokushima Plain, Kiisuido Strait, Quaternary, tephra, diatom, AMS radiocarbon dating.
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| FEREBANF BT IERT MUE ARG & o & — MU IEHATJEE (AIST, Geological Survey of Japan, Research Institute of Geology

and Geoinformation)
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RUBOBATIHZEIC L » TREFRS, 1bf, KILIK,
HWEREBRIE S ST &7 (I - ZE4R 1965; AE1ILIE A
1990; H1 21 /> 1996; & [ 1996; Kawamura 2006; JI| ] «
Il 2019). —JF, SO o fmd 2B okE
oA, WIS\ TIE, FRa A A—T 5%
WAR—V TERRRENTND Z & D, I fif
BHERTW2RW (B INED 2017; A IE D 2021; 1 -
KB 2021) . ACESE OO0 A OfFEIIE, ISR
T 8 45 OO I B I RSO TE S B OSSR A ikie T D LT
HEEREHA TH 5.

T TCARBE T, ST TN ROEF &M
ERSE M-I ENE LT, S5 ONEIC
THITZCAR =Y » TEREZITV, 2 73RBS HRLE,
KLEE O3 AT, B KRHIE, EEWALA 0T, SOl Hr
FSE R B ERBNE Z 1T/ o7z,

2. HhESR

B T AR L EfE 0 G S D . £ D
EE N AEDS 50 A8 2 DR O S AL, fEEE R T
HAEERET S, EEBIZEA R &b 3 KD
TENEAE L, ZOWEEIT AL « BRI o> T
KEL % (FEINED, 2012,2017). FEBFbfk O
TR BRAT CHEH S V72 SR8 = 7 <k, feffba,
HHIEER, & ORI HEFE 2 SR i IR D BB KA ZLE /o T 8
1T, ELERRFE RN A AT — (MIS) 15 72\ L 13 (3
J305.50 m, 289.15m ~ 287.55m), 11 (% 263.98 m
~ 25883 m), 9 (¥EJE238.00m~ 21326 m), 5 (S
10245 m ~ 934 m) (2% S DMk HERIE 2 S, 18
B 2 e L EARURE LT A e S fe (R -
KEP, 2021). —J7, HEEIILVEEHICREWNT, EET
PRI S Shi-F— a7 R—1U 2 TK-B-1
T, TP-57m ~-50m X =50 m ~ 43 m C, *i
ZIMIS 11 OV T ot S o & Bk e e 3l
Stz (hiEhy, 2021). HEIEALEW OIS 7= 518
TN B ) TRAT 0 O B8 S THE HIZ 25 T, TP-80
m~-70m & =70 m ~ =45 m {FUL 2R 10 m B D
BERRD B, Wb AL LIRS 2y o TS
2% (WINED, 2012). £7-, HEBRETH D ZWINZE
BoE B & ST L ALE AR RS, FErodbHe
WIS CTIEELS 2B 2 b TV D, S I E
UiHE G I TP-90 m ~ —50 m {37 C =) 1| 28 pla I 12
T2 (WEIED, 2017), FEFAbRR OGP i KERET C
HE S BCRELE = 7 Cl%, TP-500 m T & Jls
WCEE L7V (A - ik, 2021; #4278k - KR, 2021).

TS B 1% oK T |2 BRE U 7= HEFE JE T, YRR I
M5 (BEILE Ay, 1990 ; i H, 1996 ; Kawamura,
2006). Kawamura (2006) (%, JEfTHFZCIC & 64008

IKEFITS < A AR - ks AL

O TERFBFENE R & 2 C, BB &K T, T,
W, e BNy L (352 ). BAFIC, Kawamura
(2006) K OJIAT = FEIL (2019) (ZfE~C, 5O
TARRD. 728, FRUEIXEFREZG L TV
RISV TN S,

TR R e FEBIVERE & Bede @R 12 m ARG O RV HEERE
HERTEMIIR 12 ~ 11 ka TH D, dEEER B OHE
LTINS A 2%, 50 AR oo B ABHUE (VE)
Lo TR RE & KBS s (IF -1, 2019). iz,
Kawamura (2006) 1%, i FEROBEBERICIEE Tn T 7 F
Wt EN D KIUT T 2 %2580, LN b O ki
e Lz,

WEETEE, FMEIY IV MES LIS E
WA B 2 E MR L >ov hE, vov hiEE
Zepk g BB A R PEH T 2 M g 2 D SRR S,
2 OJEEITA 20 m FREE, HEREFEMRILK 82 ka ~ 7.8 ka
Th D (Kawamura, 2006). KILJKEN 1 A&HLE D,
DR OB PER BRI D, OERIE 11,160
~ 10,720 cal BP X & vy (JIIAF - 9511, 2019).

R, WERRa s S b - K E,
HURLED FE 2 DA A S0, EIEITR 25 m BLF, HEFE4E
RIZ# 7.8 ka~ 3.1 ka TH 5 (Kawamura, 2006). 137
WIERRAT hAYT 77 (K-AhT 77 0TH - Fik
2003) (kS A KINKENRBD HALTWS (I -
P, 2019).

g I A BEORE B R 2 5 kL e C
JEEIX 13 m ~ 24 m, HEFEFERITAI3.1ka~ 1.6ka TH
% (Kawamura, 2006) .

3. BRERUSHAE

3 R=UVJREDHE

F— a7 R—Y r (GS-TKS-1) 1%, kR R{E
BRI NT, (Bk) =Z= s Mok
D, 20214E5 A 11 H2vH 6 A 14 Bz TlEHI S h
7o HREHSEHENT T K D rER M C, HIEIRZE &
Lo T D, i A T bR 34°03°23.84677, HLR%
134°35°22.2098” (2 L, FLOAEE L 238 m TH D (5B
1), BEIFLEIZ 131m, = 742373 mm ThHb.

32 a7RHE - A

PRI L 72 = 7 3UBH R E R IF IS AT, 52N T OSL
SEMGE B AL, CTH 21T o7, F D%,
TAY—HDWIEANRTF 2T 2 HWCREIL, 8w
DJEHFHR E TERE AT ol (B3 ; FE4X).
BREHTRREHI EICIRE & 5 W I E O HED 5 R I
L. B Tem’ O 75 2F v 7#l% 2 —72 10 cm ~
50 cm MR CERER L, &K, RIEEFHA S HTIC .
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@it - FHadth
[+

[ MERIE EHERE

A=V o THRHIM R ONLE L L O, A
m ~ 4800 m F T% 200 m F X (TR Uiz, BB TR AN O AR, 20 54y 1 AAR S — A L A MBI (5
MIFHE ARG v # —, 2018) (THSUWTIERL.

Locality of the coring site and geological map around the Tokushima Plain. A: Map and bathymetric chart around the
Tokushima Plain. B: Geological map around the Tokushima Plain based on the Seamless Degital Geological Map of
Japan, 1: 200,000 (Geological Survey of Japan, AIST, 2018).

Geological unit
(Kawamura, 2006)

Geological
age

upper part

middle part

Holocene

Quaternary
Tokushima F.

lower part

lowermost
part

Pleistocene |

Kitajima F.

o) fE S5 T2 0% o fg . Kawamura

(2006) (ZHSVTHERR.
Stratigraphy beneath the Tokushima Plain,
after Kawamura (2006) .
b a R OER LA it oS0 7 30BHE,  TREE 50
m L0 _EAZEHETIE 10 em [HFE, PREE S0 m LV FZHE
HETIIAY 50 em [HIBE CERIR L 72, FE7z, HEES0m XV
B EHETIE, v HEREMRURE & RN P PR SR
FARMEH O A & Bk i 28R L7z,

BRI R ORLEARR O RENE, 176 JEUEZ ST HE S

Fig. 2

[l R EsRY PR EeE
(oS EERE

i S
(134,20

EHLE- LB
EXREREEE - hLE 7 s

74

Bl =RINERER

11 " 4

134°40°E

/’§§®d {—M%N

' AJGS-TKS-1
P

Y

~

A U 3 00 MU & Y EC MU . VS D S KPR K 200

L7z, Fa—7REHE, a7 b0 L EZIC
Eaa o7, WHIRGK - B ARK T 21T o T2 1%,
60°C C2 AWM, EREOBWAILEEKEL L.
EORBRER O F 2 — T HABHI DWW T, 63 pm & 250
pm OffiZ AWTKEEL, BREXSOEREND, &
LG (AR ~HRLRD A X, HRLb 1 X
Dib) #HH L7 BS5SH). R - Sassmsir
OFEAMIATE TR S 720, 2R % L CIERR, 1
JEME TR ORE R E DT,

EESAL T oY, TREESO m K0 FALEHEN SERE L
7292 BEHZ DWW CEM Lz, EBEADO 7 L /37— R,
ST RO B S 723k &2 -V TR Iy (2009) @
FIEB (RAAT AT A K) IZfE> TIERL L T2, HAM
WA L BSTIE NOA61 (Norland Products Inc.) %
FAW 7=, BREEITAE R 600 15 0 AW BRI EE 2 VT, EE
BALOOFRE, FEHIRO ONEGA T EEREH
SR A TE LT

TR 47 m ~ 5 m X2 5507y ratel 10 8
KOS JL 7 HEREWDREL 1 S5\ T, ISR o
(AMS) EIC K DB MERBERREL E L. &
Brix () InEEgs s drirZepnicikl Lz, S oni
FARAE %, IntCal20 #2 1E #i #2 (Reimer ef al., 2020) &
OxCalv4.4 (Bronk Ramsey 2009) % W THZIEL, B4
BERE L (BE6IX; H1R).

VEEE 30.53 m ~ 30.18 m [Tk U H T AREREE, WRE
30m LV ENLOVRE K OVEE 39.72 m ~ 39.67 m (ZFk
FELRBHPICKILUT T AZFBOT=. £ IT, HE39.70
m, 30.58 m ~ 30.55 m, 30.55m ~ 30.54 m, 23.26 m ~
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Fig. 3

sedimentary unit and subunit, respectively.

— 44 —

Columnar section of the GS-TKS-1 core. Horizontal black lines and dashed lines indicate boundaries of
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UA 120-121m 121-122m 122-123m 123-124m 124-126m 125-126m 126-127m 127-128m 128-129m 129-130m 130-131m

110-111m 111-112m 112-113m 113-114m 114-115m 115-116m 116-117m 117-118m 118-118m 119-120m

%4 GS-TKS-1 ® a7 5H (£) & CT Wi, A:EE 131m ~ 120m, B: % 120m ~ 110m, C: & 110 m ~ 100 m,
D:EE100m ~90m, E: ¥ 90Om~80m, F: & 80m~70m, G: %% 70m ~ 60m, H:7%EE 60m ~ 50m,
I:BESO0m~40m, J:EEZ40m~30m, K:EE30m~20m, L:EE20m~10m, M:EZ10m~0m.

Fig.4  Core photographs (left) and CT images (right) of the GS-TKS-1 core. A: 131 m—120 m depth, B: 120 m—110 m depth, C: 110
m—100 m depth, D: 100 m—90 m depth, E: 90 m—80 m depth, F: 80 m—70 m depth, G: 70 m—60 m depth, H: 60 m—50 m depth, I:
50 m—40 m depth, J: 40 m—30 m depth, K: 30 m—20 m depth, L: 20 m—10 m depth, M: 10 m—0 m.



PR - PRS- KIS AR - Tl 4L

C
0

100-101m 101-102m 102-103m _103-104m 104-105m 105-106m 106-107m 107-108m 108-109m 109-110m

d D 90-91m 91-92m 92-93m 93-94m 94-95m 95-96m 96-97m 97-98m 98-99m 99-100m

%4 (fex) .
Fig. 4  (continued).
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0 E 80-81m 81-82m 82-83m 83-84m 84-85m 85-86m 86-87Tm 87-88m 88-80m 89-80m

70-71m 71-72m 72-73m 73-74m 74-75m 75-76m 76-77m 77-78m 78-79m 79-80m

%4 (ex) .
Fig. 4  (continued).
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100

H 50-51m 51-52m 52-563m 53-54m 54-56m 55-56m 56-67m 57-58m 58-59m 59-60m

4 () .
Fig. 4  (continued).
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o I 40-41m 41-42m 42-43m 43-44m 44-45m 45-46 46-47Tm 47-48m 48-49m 49-50m

P

s b q | : | ; 1 f . o i

0 J 30-31m 31-32m 32-33m 33-34m 34-35m 35-36m 36-3Tm 37-38m 38-39m 39-40m

%4 (Frx) .
Fig. 4  (continued).
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Hak (bix) .
Fig.4  (continued).
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% 415
Fig. 4

23.16 m 7> HERE L7 3BHZ % LT, M v & 250
pum O L A KPEE YK LTIk - ZFrEL, 60°C
TEAERI MR S 721%, 63 um ~ 250 um DK% 54T
HRELE Lz, 2o ot Rl E £ o kLT 7
AR DRI RICHONT, MAIOT (EEMER) %
WTHIE L7z, kG EE1X £0.001 TH 5.

4. HBEYOEHEIZY MRS

GS-TKS-1 277 i%, HER ORI, @FR, s, M
T HIE ORIZ SN T, T LIEIC=Z= > R 1
~BIcRagEhd (B3R, HA4X). LLTFICFEME
FLik T %.

2= b1 (P 131.00 m ~ 130.43 m, 25 —128.62 m
~ —128.05m)

BH: ==y b1%, BROLAGERETDIEICH
BOWEFENH5 (FE3X, H4KA). Bfiroa=y
b2 X, R 45 BREOBR A b W22 5 R
EHLCHETS.

IR A= MNIEE T O 2R 2 =)
B EEZ LS.

= b2 (B 13043 m ~ 12549 m, #25 —128.05 m
~ —123.11 m)

(fEE) .

(continued) .

B : == N 20, MEE~REEY A XD~ i £
BEEETDEIROEBENEE X FWEE 20, &
M b7 ZWNERCHICE D (B3IK, F4KA).
S SRR S B 2 N T 2 (VB SR e A BT,
I aEx e L, Fry— MEfmiarat. &
EEITIRIR U Y OB ~ MBI b 20 B 72 5. 2% 8
LT EHRAL L, 7 12577 m L0 B2 ClEsa e
T RTHE RN BBeE T 55V
NEREICZET D, BRI S T, i e,
wieth, Wiof, BBEICE(kT 5.

R A=y ME, MELEOWERE LR L
No, ISR EZ 2 b 5.

=y ;3 (B 12549 m ~ 121.00 m, & —123.11 m
~ —118.62 m)
B : ==y 3%, B/ - BHEWEERE TRk S
AU TR (BRI 125.49 m ~ 123.76 m) & {2 &g BB (R
FE123.76 m ~ 121.00m) 7225725 (B3, F4XA).
T OVESE - HERE AR E BRE L, &
cm T2 D JBIR % T D ABANRING ~ ORI O G E W e
NEeE 5. BEEBKAZEL, COAHRETHS.
HHERE IR Bas 2L, TWRIEAROLND Z &
MDD, Fi, WIBITFICHIEE~ 25 mm £ 0I5 [ A
aEND.
ERE, JRIR UV Wb E ~ PR E & SRR 2 B
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Fig. 5 Stratigraphic division, grain size and water content of the GS-TKS-1 core. Horizontal gray lines and dashed lines indicate
boundaries of sedimentary unit and subunit, respectively.
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182 I ]

1 €8 F .~ Spectrum of calibrated age |

1°° i R ———Median age 1

= "L R Date 5.50-5.54 —""“«< 20 range of calender age g

1 12-2 | . |
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%6 GS-TKS-1 27 Oa= ;11 RO 12 OBEHPERFBEFENR. EARMEMEOREMITE | RITRT.

Fig. 6  radiocarbon age of the sedimentary units 11 and 12 in the GS-TKS-1 core. Detailed results of the radiocarbon age
analysis are shown in Table 1.
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IKEFITS < A AR - ks AL

B1E SR FEAEIE ORI, JEEREICIE IntCal20 (Reimer ef al., 2020) % A 7=,

Table 1 Results of the radiocarbon age analysis. Dataset for calibration to calendar year is IntCal20

(Reimer et al., 2020) .

Site Depth Material 3BC Conventional '*C age  Calibrated '“C age Calibrated age  Probability Lab. No. Dataset
(m) (%) (yr BP) (yt BP) (cal BP, o2) (%)

GS-TKS-1 5.54-5.50 Wood fragment —29.61 £ 0.21 1080 + 20 1003 + 24 959-902 71.3 TAAA-211018 IntCal20
868-822 20.6
812-800 3.6

8.64-8.59 Wood fragment —26.95+0.18 1190 + 20 1155+ 24 1178-1162 9.4 TAAA-211019 IntCal20
1126-973 86.1

10.53-10.52 Wood fragment —23.39+0.18 2180 + 30 2206 + 25 2318-2144 93.6 TAAA-211020 IntCal20
2135-2127 1.8

12.58-12.54  Wood fragment —25.34+0.18 3400 + 30 3397 +26 3811-3806 0.5 IAAA-211021 IntCal20
3714-3709 0.4
3700-3565 94.5

16.67-16.64  Wood fragment —27.18+0.19 4560 + 30 4524+ 28 5310-5213 30.9 IAAA-211022 IntCal20
5194-5051 64.6

20.85-20.83  Wood fragment =27.07+0.17 4650 + 30 4614 + 28 5460-5377 63 TAAA-211023 IntCal20
5353-5349 0.5
5331-5293 32

26.59-26.57  Wood fragment —28.36+0.19 6290 + 30 6239 + 32 7255-7153 56 TAAA-211024 IntCal20
7125-7015 39.5

30.40-30.37  Wood fragment —28.57+0.16 6310+ 30 6251 + 31 7259-7155 72.8 TAAA-211025 IntCal20
7120-7021 22.6

35.05-35.03  Wood fragment —26.82 + 0.20 8530 + 40 8498 + 36 9540-9463 95.4 TIAAA-211026 IntCal20

38.35-38.34  Wood fragment —27.01 £ 0.16 8870 + 40 8832+ 36 10148-10058 212 TAAA-211027 IntCal20
10045-9985 10.3
9965-9705 64

47.40-47.36 Bulk sediment —25.52 £0.28 20830+ 70 20820+ 70 25286-24931 95.4 TAAA-220121 IntCal20

&, BEIETOREZRAETS. E%EJEOD%E D ArciE, WM AeBE R A S U CEMEIRE S H

ERE TR ITBIK A D BIRA A 95, Y, M~k
Howa, JE, Fx— b, A, SiAa7T, Mg
~ 4 X Cdh D, 12281 m~12244m & 12220 m
~ 122.00 m JHHEITIE, BITIFEAEEEN2 V. BY
JEDEIRIL 03 % ~ 189 %, &K=KIT 23.6 % ~ 25.0
% Thbd (F5H).

EERIER A=y M TRETL72 7T BEDOREN I
Hpa b Al 3pE Lo 7z,

IR HEE b O R OEHRRD b n
K=y NOHFEERII R TH 5,

L,

d=w b4 (ZFE 121.00 m ~ 109.00 m,
~ —106.62 m)

BH: == N4, REHED CHERIND T F
J£121.00 m ~ 111.65 m) &, WHEHEFEM THREIND
b (ZREE 111.65 m ~ 109.00 m) (243 1F S5 (55 3 K,
FA4XA~C).

TEE, WBIKOE 2T 5RE &EMRIMIELT Y /JZI:):'
NHRD. EERMNICEDBILNEEL, AHET
5.@§1m%m,nm5m~n&ﬁm,nmzm~
11837 m (ZIBHEIREE SRR b D . ERPERIL 1.0 % ~
355 % OB CEBT 55, Rt YA XLL LYK T
DEARITFEK63% THDH. FAEIT19.3 %~ 25.0
% T, 2=y F3 LFERETHD GHS5K).

EEE, BRAarDKAERTO50E, BECOVD
JE, RE»OHERSND. K& FALHRRE T, T
L OBERITEMBIIC L > TEH ATV S, MR E

25 —118.62 m

L. F1z, O EALIZITMRLED 2> & ORI ~ D Wik Ak
@R 2 MER D, FTAOWRCRYEIZIE, EIE 1 em
UTORRBERS KRS, ZhbDREIE, T
DABRLAD & OB FEIIER TH 55 ki o5 xH
RCH D, F LI, MR 2 et T E ek &
JeE UV AIRLEbE & 70 . EKEIL 8.1 % ~ 21.7 %,
ORI A XL EOWRIF DOE AT K 63.1 % TH
% (F5H).

EEER: FHCTHALEZIORED S B, 83k
M 5 VR K ~ g 2L lE YERE O Cyclotella baltica complex
(FH R 1E D>, 2020), A FF 35 M FlE O Grammatophora
spp., Giffenia cocconeiformis, Tryblionella granulata,
Tryblionella lanceola 72 ¥ DPFEH MR S 7= (55 5 IX).
FERTIEMRE L7 5 3Bt 5 6 1 3Bk HVRK~E 4R
FWEVERE O Cyclotella baltica complex, ¥/ 25 PEFE D
Giffenia cocconeiformis, Tryblionella granulata 73 £ O pE
HosfERR Sz (555 X)) . 2EICEER LG ORAFIR
MBITIEELS, 1FE A EOERERPH L L Tz,

R AKo=v ML, HK~MAEFEEEO SR A
MPEMT L2 EME, WIBO LD &R CHERE L -
Mg L &2 6%,

a=w k5 (EE109.00 m ~ 101.00 m,
~ —98.62m) :

BHE : === b S ITEEE g TR IS T (RE
109.00 m ~ 107.65 m) &% UV W EE CHEL S LD
R (R FE 107.65m ~ 101.00m) 726 72 % (553 A,

i —106.62 m
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412 0).

TESOBEE RO B 1L, ORI ~HUKIRD 2 FIR & L C,
a2 EBENAHANCHEE 5. BT, A, TeH,
A M OV P 2 O i ~ A O R S, S R
Rl 60mm TH 5.

i oRE U R, WEREREN LT, F

HOMEWEICER D, BIX, WA, Fy— b, i
Jraa B OVH SO TR [ ~ T AN & F A, e RKEERRIT 70
mm Ch 5. REFITEEIRFEERE T, EEHOWRIKEX
TEOBEMIE IR TEW., K=y hOELEMIT
FICEBENLIKEERET D, ke B OBEE 102.00
m ~ 101.00 m Ti&, @R EALIC D> THRB G, K
Bt, e~ 5. AHELICEs THEOEEN
B L, HEIZEENHROEENEL 8D,
FEFR : VEFE 109.00 m ~ 107.65 m OEYERYEI1Z, R
~HRIW 2 R & U CLRiRAIEIR N R <, BERE 2 R
HANCE Z &, WA E B2 b b, 3
JE£ 107.65 m ~ 101.00 m O ¥ F U 0 wbfiefeg 1%, &,
BEOWIRE N L, 2N EFR LT 5 Z &b,
AR EHEE S D,

1=w b6 (P 101.00m ~ 92.50 m, 1Z= —106.62 m
~=90.12m) :

BH:x=v o6, REHBEM THEIND T (E
J£ 101.00 m ~ 94.57 m), WEHEREY CHERL S LD BT
(BB 94.5Tm~92.50m) 7672 % (3 [X, 454X C, D).

TEROTEEE 100.00 m ~ 101.00 m Tix, #BEa%%T5
WEIRENOIRBEE 2T 2IRE A~ L, Homck
A% 295, ZEE 10000 m~ 9971 m TlE, K&z
2T AHIRMEIC S mm ~ 10 mm RO AE R, Hhdh A e
WET D, FnL B CIHREE2ET 2 AWEIRE
MERE 2D, FRICERE98.00m LV L2 TIEAEME
GLTEET D, EWRIZ 0.1 % ~ 157 % ORI TLEH L,
RIEHK) 9T m T/ b 72 b, EKHEIX 205 % ~ 29.1 %
Thsd (FH5K).

BB, Ktad D e s L, MR S PR
AT DR & O LALOB B AR R 5 EE
Noled., POV Ta=y hEOEFITIHETH S
D, AEMIBELIZ X o T EEOARIRD ~ ORI 23, T ER
ORIy FRICEEND. Efioa=y T &
BT ER A 2T 50REIE, 5 mm ~ 25 mm D
Fr— 1k, AEENGEND. SHFEITS59 % ~ 785
% T, YCRIRbY A XLL EORYRI - DBEIE NS, EK
FF 144 % ~ 228 % TH Y, FEIZHEATRORNMS W
(BSK).

HELR A=y P TR L 22 @ EOREIN GBI,
EEFR LA IEEH LR v o 7.
R . Ko = hCILERBLASHZBROERIIRD &

W2, FEMRHER SR IT R CTH D, LaL,
TSR ORE TR SN D Z LD, ROHERN
TONOFHRRECTH-T-ZERRBIND. Fi-,
B~ o T EFHBRALRED 6D 2 L, FE
WRHERIBIE SN EZ BN,

A=y kb7 (BEFE9250m~ 7439 m, 5 —90.12 m ~
~72.01 m)

B 2=y N 71%, JEEMEE S EE 4cm ~ 130 cm
DOHIPIHEFREE B 700 (B3M, H4XKD~F). BE
W IB 2 B L, M~ KEEY 1 XD, Ak,
Fy¥— b, ERhaOM~HEARENSHEREINS. £
Iz LMk b 2R U, JRE SR L Y SR O
AHBAIEE A R4 5. PR 8242 m ~ 82.23 m, 80.85
m~ 80.52 m, 79.97 m ~ 79.88 m, 78.81 m ~ 78.77 m,
78.30 m ~ 77.00 m | HIRIHERE g N E D VR 82.42
m~ 8223 m OO E LT HIEEIE, TAOMEE &
DOEEFIT RS2, AL O RHJE (S 2285 5 A A
LCREEIND. %E80.85m ~ 80.52 m DEMHE G L 2
T 5 MR~ PR ORRALE b [FERIZ, TAL O ESE &
OEFERITWREN 720, AL O EE & o5 FUL IR
ThbH. EET997m~ 7988 m, 78.81 m ~ 78.77 m |T
B E L, HAESTHERE L REE & B,
ETOBERBIIHB TH S, B 7830 m ~ 77.00 m O
ARIHERTE IR fax 2T 2 0/E, WEIRE, REH»
L7eh. ERHRIZ0.6 % ~ 748 % OB TLEB L, HE
77.6 m L CTle/hE 70 . EKRFEIT185% ~27.5% T
HDH EFESX).

EEER : R 78.30 m ~ 77.00 m ORI HEREE TRaig!
L7= 4 @R E 0 51, BRI L AIEH Lo 7.
AR . A= ML, FEECCRRE & B SR E SRR
HNZE2 Y, WOEERE I IS D AR HERE JE A3 e &
L2, MIHEDEEBEZOND. BRIEZ 77.90 m,
77.67 m AR HERS P T I i K 30 mm £ o i [ ~ i
AEEREEE D, NS TV r—vara2245. 2
DO Enn, —FHERICEDEEOG N T &
DRI,

=y b8 (ZEE 7439 m ~ 7020 m, 5 —72.01 m ~
—67.82 m)
BH: A= M, WEHEREY TR IS M
7439 m ~ 72.69 m) &, JREHEREM RSN D bk
BB GHEEE 72.69 m ~ 7020 m) /570 % (B3 X, 4K F).
T, EBEE R UM &M 0 R 3R ~ kL
WewaErETOWEREENLRY, DEOH~
MEENDZENDHD. WEIRBICIE, 500
ZWHEN T I T EERT D, FOx=y 7 &iX
HBEZRBER 2N L CHET 5. GWRIT22.8 % ~ 84.1 %
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T, WRETIEHRI L, EOEHEN 60 % 22 5. &
IKFEIT 10.6 % ~ 16.3 % T, ENLIZmN-> THEINT 5.
B, RICK AR T AU & AR E N E Ve D
570, EIFHRALT D, EEHN TS m ORENLE
KRB OBEBEIIE, EWEILARO NS, Kk E
EROOVERE 7033 m ~ 70.20 m |, JKEBAAERL, ki
W ~WBERA~FALT D, =1L 1.6 % ~ 36.8 % T,
WET1.Tm Ti/hE 72D, BKFEIX17.3 % ~24.0% T,
T g Tl m vy (55 5 ).
EELER: Ra=y P THRELE I BEDOKENHIX
EERR(LAIIPEIN L2 o 7z,
BRI K=y MX, B TEDEILRED L, B
O TN D FrRREE T &F2ohb. L
L, EEELADOERNRNT LD, HE THERSER
BEARDDZ LT TER.

a=vw k9 (ZEE 7020 m ~ 6620 m, 5 —67.82 m ~
—63.82 m)

B : KRoe=y MIBE~BBOALETIRELC VI
BT, A~ 50 mm B2 ~ A A TR LT 5
(B3, F4XF, G). EEXFHECTHY, EE
FRIEIR S % G Lo MR ~ LRI RS T B . BEREI IS,
A, MR, Fy— R Thob.

R A= M, &% L TEIKENEWEE
FTHHEB SR S NS, O E0 D, AR
LEZLRNRD.

A=y 10 (B 6620 m ~ 53.14 m, =5 —63.82 m
~ —50.76 m)

Bt A=y MIFEIZEMEILORZELLIKEE R
TORENGRD (E3M, H4KG H). & R
M~ AR U 2 e ~ BN T D= = v
N OIZHABE R BE R 2N L CEHEZR Y, ZOOIIIIKGAE
FEERELTUWTEWEBATHEN Ny FRICAELND
BN TRV OB A BT L, EE65m LY
AT, RITABATR D O E A e BLIRIEIE & Ar .
BB ¥ a—NaEh, FrICEE 62.50
m~ 5442 m CIXEZADBENT S, SERIL02 % ~
16.1 % C, I NEEECTHHUEE 65.7 m ZFR\V\C,
Kb L0 HWIRIZ E A EE T2, EKEE, 199
% ~283% Th 1, WHE65Tm ThibiEW. £/, %
JE 56.70 m ORIEIHIt: OWFRIE D, AIRKEEAR L
b & BB A bE DR 23S PEH L 7=,

HELR : A=y M CTHE L7z 28 JeHEDOREN BT,
EEFR (LA RE LR Do 7.

IR Hah SIERAEALRb, BRI n R E & A,
EBILNRET H D, A= MNIWEEIZ
WIETE 5.

IKEFITS < A AR - ks AL

A=y k11 (PR 5314 m ~ 3954 m, =5 —50.76 m
~ =37.16 m)

BH: A= NI, fBta~HBtarETHIRELY
WO & I FeE AEE 5 cm ~ 61 cm DO AR HER g
Mo (B3, HA4XH~I). BIEC Y DEEX
AEE~ 70 mm RO ~ M A A TR L L, BRI
EHRT v — MR BT, A R b Y SCRT
BB O ATE 2 = L, EEILRIE U Y Ok~
MBI Ch D, FTAO=>y h10IZHBERERZ N
LCEARD. P 53.00m~ 5293 m, 52.77 m ~ 52.65
m, 47.57 m~ 4696 m, 4339 m ~ 4324 m, 39.72 m ~
39.67 m 2, HEBEOE~BIKEE ET DI~ EIEE D
F5.

FT5 P 39.72 m ~ 39.67 m DBIK A BT 5 IEE
W2, D EOKINTZ ANED e, KIUT T 23R
SWRIZERE L, ZOEIT#EIIn=1494 ~ 1.501 (£—
K :n=1498 ~ 1.499) %759 (GF7K).

AT R R - TEE 4740 m ~ 47.36 m s HER L 7=
JERBl 2N B, 25,286 ~ 24,931 cal BP (MC 4E4% : 20,820
+70 yr BP) OBFFERIEFNMEEZ S (o6 X8 1K)
B R = M, &%z L TEKOE R )
DAL S, HEFE & MY SR B o AR A g &
ET5ZE00, MIHRMEZEZ NS,

A=y k12 (B 39.54m ~ 5.00 m, 15 —37.16 m ~
—2.62 m)

B Ax=v M, $7=2=> F12-1 (B 39.54m
~1120m), 12-2 (% 11.20m ~ 5.00 m) 245 S,
BRI BRI b ERT (B3, HA4RIT~M).

Ty N12-101E, BHR UV RE~TREDEND
KRk & 5 FEbig (R 39.54 m ~ 37.40 m), JKfa%
2T A80RIERE D DR S, KUK E & e i E
(% 3740 m ~2035m), JefE, JeEWE, WEIRHE,
R C Y JRJE2 bR S g (R 20.35 m ~
11.20m) 2352 ENTEAH. K7 a2=v M,
SREE L CTAEREILNREL, REW, Wi, A
R ETe. Fio, RBEIZIEBHRIID S Ry FIRICE
FINDHZERDHDH. THOBIRUVERIX, ==v K
11 ORYERGICARR BRI L CER D, BRI 0.2
%~ 77.0 %DM TZEE L, HREK28m T3 i/hE
2% (BS5K).

T a= b 12210, REE T DMk~ TR
LREW ~E TR O S, B LA %
ate. HWERIT12.8 %~ 96.4 %D TET L, K 7.3
m £V BT, PRI LL EOFIE A 13.2 %~ 744 %
IR (5.

T 75 ¥EEE30.53 m ~ 30.18 m |JJK #HE t~ H et %
BT AR~ R A XD KT T APRLEE N
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KA T AJEPrE () CRICBEMERER Oh, A—7r=21). A:EE 2326 m ~23.16 m,

20 -
1A 23.26-23.16 m C
15 -
10 -
5 -
0 . T T T T I T T T T I T T T T I T T T T I T T .
1490 1495 1500 1505  1.510
20 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 =
1 B 30.55-30.54 m C
15 -
10 -
5 -
0 ] T T T T I T T T T I T T T T I T T T T I T T u
1490 1495 1500 1505  1.510
20 - 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 Iil 1 1 =
1 C 30.58-30.55 m o
15 -
10 -
5 ( W -
0 ] T T T T I T T T T I T T T T I T T T T zi-
1490 1495 1500 1505  1.510
20 . 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 -
1D 39.70 m C
15 -
10 -
5 -
O ] T T T |’_i T T T T I T T T T I T T T T I T T u
1490 1495 1500 1505  1.510
Refractive index
¥
B : I 30.55m ~ 30.54m, C: B 30.58m ~ 30.55m, D : ¥ 39.70m.
Fig. 7

Histograms of refraction index (left) and polarization microscope images (right, open nicols) for

volcanic glasses. A: 23.26 m—23.16 m depth, B: 30.55 m—30.54 m depth, C: 30.58 m—30.55 m depth, D:

39.70 m depth.

WHENS. BRI n=1509 ~ 1.513 (&— F : 1.510
~1511) 2 L n=1508~ 1512 (;&=— F:1.509 ~
1.510) Z/r3 (5 7X). E 3040 m ~ 30.37 m (1%
o R 3 & £, 7,259 ~ 7,155 cal BP O JifitPE ik 354
RIEAFT O GE6M 5 5 1R). JEITRK OB
IRFHENDD, AT 7 TBIZK-ANT 7T (MTHHH,
2003) lZxttkans EEZ LN D (7,303 ~ 7,165 cal
BP, Smith et al., 2013) .

WEERFER . A=y FOOEH L7210 S OHEY

AP B S ERFEE LS. GBoR ; F1KR). K
o= FOEMIEIL 10,148 ~ 800 cal BP Th b, 525t
HOERRBNCHY T 5. 7 =2=v b 12-1 1% 10,148
~ 3,565 cal BP, 7 == b 12-2 /% 2,318 ~ 800 cal
BP DOJEFELIEF BRI ST,

B A=y ML, 2REELCERAZETZ &,
15 BT PR R FAEAE S WP b SEFT I DA X
MICEEND &G, WROWEETHD. 7=
= M 12-1 X ER 28 m LV _EALIZ WDy - CTHRHRL
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B~ HIRIRD DEIG AN 2 = L, HRH A A 35 21|
W EERIZ AT 5 2 £ 40D, WA ORI ko Tk
FERHH T2 70T A2 b F A% 70y iR &
e Shs.

Y7 = b 12-21%, SRR ~ fRi D ¢
WS, EATIC I s o CHORIRD LA L1428 B3
. AHAOWIERBIT | cm ~ % om FLLE O R 4%
BEDZLinD, EOWDIGENFAY 70 FHER
MEBEZOND (R - FFE, 1995).

2=y b 13 (ZEFES5.00m ~ 0m, FEE —2.62 m ~ 2.38 m)
[BHE : Ro=v ML, BYESCFrEEE & B SR b ieE
M5 GE3,HE4MM) . EE5.00m ~ 2.00m i,
A~ A R & U7 BB SRR RS C, 1 em ~ 25
em DO EN DD, EE3S5S6m ~3.76 m (21T H
RENEAET A VEEE 2.00 m ~ 0 m [ZHEK (A~ B R18 f,
HETOWEETH D, M~ P Y A X~
EEERETD.

2R © GS-TKS-1 =27 OHIHLAIE, HIOHSIHTH
5. Ro=v IR, EMAEENERT, a 78
LTV HREWVERZEGEND. o, A=y bk
ERE, HFE E TR KO EBEWEE N B, L
s, Raz=y NI TICL D ANTHREM TH 5.

4. GS-TKS-1 a7DEFEXL

PER DOFEE R HL T D X 4y & GS-TKS-1 =27 D
Hefir = PO EIT 7. GS-TKS-1 =2 7IX FALH
513 oHf =y MRS THZENTE, 2=y b
11 ROV 2 OB REFEADRGE N, 2=y b
1B I ER E N D IRE 2> 5 25,286 ~ 24,931 cal BP (“C
FAX 1 20,820+70 yr BP) OFEMREZY, == F 12110
SO A6 10,148 ~ 800 cal BP (C 4FE{%: 8,832+36
~ 1,003+24 yr BP) OERELTF B, LHZ£7 MIS 2
R OGEFHHICH Y T 5. 20k, 2=y 121%, ¥
FEEICHY T 2fEREICH b snD. £, “CHEME
Mb, 7= b 12-1 (8,832+£36 ~ 3,397+26 yr BP)
X Kawamura (2006) O X328 5 5 JE T8~ b
12, 7= k122 (2,206+25 ~ 1,003+24 yr BP) [%
R B4 T5 (BB2, 5.

—J7, EEBLTOTMOESKILERE L OBERD
BN OWTIHEE RTINS LECH L. EEM A
BREOEIZHOWTIE, SHPEET 22 Eho
MEENET 5. Zoi-n, (HEl, NED 50 Kigow
HE 2 TR B i THF, N E 50 LA Lo mbigE ARk BB i
Xhl&En 5 (Kawamura 2006). == b 11 735 (L MIS
2 BARTHRPERFBERDBB LN TND D, L7 i
Wak bt & O 72 MC AR I WA O IR O FTEE

IKEFITS < A AR - ks AL

HENRH D ENnD, FEEOHERBENRITL - EHL 2D
EEZLND. O, =y b 120 FIRFER (B
AERZIEAREAR ¢ 10,148 ~ 9,705 cal BP, "C 4FE{% : 8,832+36
yrBP) #ZET 5L, =2=> M1l OEEK4Tm &

D _EALORYEERE 1 MIS 2 7 5 Z O OHFE O HEFEY)
LHIpTZENTED. bk, Dl ba=y
k1T R ORER 47 m K0 _EAL ORI PR E o K
WeE, oo bEEER VHICHYTIEELLND
(Kawamura 2006; 55 2, 5, 6[X). 5 EEEITEER
47m LY FALOBEEBOFIZMET D EEZ LD N
AR K> BB BB E XK T 5 2 LN TER
Mmololod, TOWEIIRHATHS.

MEEN =y M1l EH~12THDHZ L alE 2
&, 2=y F2~ 10 3LERBIZHEE T EEZ LN
L. Fie, dvEkERCiiEaE & T EE OHERE Y A
TIVBRBD END N, T OHEFRFFEACLPHERIER BT IZ D\
TiE, B ALERURE L 53 HT & - 7o it 28 b 32
Thb.

5. F&OH

ARFIETIE, M RES TN X2 S AT L 7o A —
a7 R—1 v 7B GS-TKS-1 & W T, 85 8
RIS T D2 N ROREF et Lz, )
DR, BFH, Wi, EHT 2/ ORBICESNT,
GS-TKS-1 a2 7L T2 BRI = F 13 IZX4 S
L. iEE (=y M 11~ 12) LY Fiioa=y k4
KO0 261, EEn B ikl &~V oKL
EAVREHLEZ s, EETHLEZZ DD,
PEED (2017) 1%, S FErH Flcd e &b 3 )F
OHERJE 2B T\ D Z &b, GS-TKS-1 2 7 O
BBIEZDOWT NN b SN D FREERH D, 5%
b A i e EEHWT, WEE LD TAOHR =
= MZOWTHRFER O ESLERZ G L oI X
L=y k6 kD8 OHifgREIHEE, BEER—Y 7
T—% (FELIED 2017; HFRIED 20215 R - KEF
2021) & DOxtEELTS.

i ARV REECH - T, EERFEONELE
— WS, MERIEMEO R RE 1L, HERR
TEfFE =X a a2 v MEREHO T 2 12T K
BBMERIC e o2, 2 7 BUERVEE I RV 1 AT 72 5 Y
DOEATFKIZ, A=V 27 a7 0 CT HZILFEEM O
A LRICTH AW -, 58 L CEGHH L B
9.
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Reports of coring surveys on Quaternary sediment around the Minato-Honjo Fault in

southern part of Awajishima Island, Hyogo Prefecture.

hAZE" - PEBE - KHFESF' -5 4’
NAKATANI Koretaka'", HANEDA Yuki', MIZUNO Kiyohide' and NAKASHIMA Rei'

Abstract: The Minato-Honjo Fault, which is supposed to have branched off from the Median Tectonic
Line Fault Zone, is inferred to run across the southern part of Awajishima Island, Hyogo Prefecture
in NE-SW to N-S direction. However, there is no evidence to confirm an existence of the central and
southern parts of the fault. In this study, we conducted two coring surveys (GS-AMN-1, GS-AMN-2)
across eastern and western sides of inferred position of the Minato-Honjo Fault in the Ama area, the
southern Awajishima Island to confirm the existence and reveal an activity history of the fault. On the
basis of sedimentary facies and AMS radiocarbon analyses, we divided the GS-AMN-1 and GS-AMN-2
into 6 and 7 sedimentary units, respectively. The 30 m-long GS-AMN-1, drilled at the western side, is
composed of the basement rock corresponding to the Cretaceous Izumi Group, and alluvium in ascend-
ing order. The basement of the alluvium occurs at 25 m depth. On the other hand, the 47.35 m-long GS-
AMN-2, drilled at the eastern side, is composed of the Pliocene Osaka Group, and alluvium deposits in
ascending order. The basement of the alluvium deposits occurs at 6.80 m depth. Therefore, because we
did not identify same key sedimentary beds, corresponding to the middle to higher terrace deposits, in
either of sites, it is difficult to discuss existence and the activity history of the Minato—Honjo Fault. In
the future, it needs to conduct seismic reflection survey and to collect the existing drilling data to con-
firm position and amount of activity of the Minato-Honjo Fault.

Keywords: Awajishima Island, Quaternary, Osaka Group, Izumi Group, Radiocarbon dating, Mina-
to-Honjo Fault
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Fig. 1 Location map of the study area.

A) Index map around the study area.

B) Geological map of the southwestern part of the Awajishima Island, modified from the 1:200,000 seamless geological map
(Geological Survey of Japan, AIST, 2015) . Position of Median Tectonic Line fault zone is referenced to active fault database of
Japan (Geological Survey of Japan, AIST, 2021).

C) Locality of sedimentary cores, used in this report. The base map is GSI Maps in homepage of Geospatial Information
Authority of Japan. Red closed circles are drilling sites of the GS-AMN-1 and GS-AMN-2. Gray closed circles are drilling sites
of the B-7 and B-8 cores analyzed by Mizuno and Yoshioka (1996). Black solid line indicates the locality of the geological
cross section in Fig. 6.
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Fig.2  Core photographs (left) and CT images (right) of the GS-AMN-1 and GS-AMN-2.
A) GS-AMN-1 (0 m—20 m depth).
B) GS-AMN-1 (20 m—30 m depth) and GS-AMN-2 (0 m—10 m depth) .
C) GS-AMN-2 (10 m-30 m depth).
D) GS-AMN-2 (30 m—47.35 m depth) .
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B aER#E (fO) EREEE. BERENTDOT —F & v M, Intcal20

(Reimer et al., 2020) ,
Table 1

KON Marine20 (Heaton et al., 2020) % W\ T3,

Results of radiocarbon ('“C) age. Dataset for calibration to calendar year is Intcal20

(Reimer et al., 2020) and Marine20 (Heaton et al., 2020) .

Core Depth (m) Material ~ 5'3C (%)  Conventional **C age (yrBP)  Caribrated age (cal BP,20) median (cal BP) Lab No./ Reference
GS-AMN-1| 1.41-1.42 wood |-27.80+0.23 303+22 352-448 (72.3%) 392 IAAA-212435
300-335 (23.1%)
GS-AMN-1 2.27 wood |-27.53+0.22 2584 +24 2710-2758 (95.4%) 2736 IAAA-212436
GS-AMN-1 6.89 wood |-28.86+0.20 36964 £222 41405-42105 (95.4%) 41800 IAAA-212437
GS-AMN-1| 7.11-7.13 wood [-29.55+0.25 51024 =756 ...-52472 (95.4%) 53517 IAAA-212438
GS-AMN-1| 8.90-9.00 shell 0.57+0.24 6634 +30 6755-7115 (95.4%) 6926 IAAA-212439
GS-AMN-1(10.30-10.33| shell -1.43+0.22 6935+30 7112-7409 (95.4%) 7253 IAAA-212440
GS-AMN-1]11.69-11.73] wood |-24.55%0.20 7321£32 8030-8182 (95.4%) 8104 I1AAA-212441
GS-AMN-1(12.29-12.31| wood |-30.85%£0.25 7466 +33 8192-8363 (95.4%) 8275 IAAA-212442
GS-AMN-1(13.42-13.43| wood |-29.98£0.23 7682+33 8404-8544 (95.4%) 8464 IAAA-212443
GS-AMN-1]17.82-17.85| plant |-28.71£0.20 1351147 16199-16485 (95.4%) 16292 IAAA-212444
GS-AMN-2 | 2.50-2.60 plant | 64.13+£0.20 3537%26 3813-3900 (49.8%) 3823 IAAA-220281
3717-3803 (45.6%)
GS-AMN-2| 3.10-3.20 plant | 59.89+0.19 409525 4756-4806 (20.0%) 4598 IAAA-220282
4671-4700 (6.7%)
4520-4650 (66.6%)
4450-4465 (2.2%)

YCHEMK (B1XK):9.00m~890m D HZEMNS 7,115
~ 6,755 cal BP ( # % ff : 6,926 cal BP), 1033 m ~
10.30 m @ Hikh 5 7,409 ~ 7,112 cal BP (1l : 7,253
cal BP), 11.73 m ~ 11.69 m ® K F 7 & 8,182 ~ 8,030
cal BP (1 4 : 8,104 cal BP), 1231 m ~ 1229 m &
AKFrHne 8,363 ~ 8,192 cal BP (H1#uff : 8,275 cal BP),
13.43 m ~ 13.42 m DR 75 8,544 ~ 8,404 cal BP (1
Yol - 8,275 cal BP) OHFEMEA G bz, £/, 7.13
m ~ 7.11 m OARF bR 2 2 5 ERE23 15 5
NI, TIVUIHHEREIZ LD AR PREA LD

EEZLND.

KWK - 9.82 m ~ 920 m (KA Y — 7 % 527 2 KL
JR)E A FeRR S Tz, RIRRITATRINS ~ PRI X TH
D, IZEKILT T ANBRERSND. KILUH T AT
TN = NVBRIN T S, RE9. 82m~9.80 m D
KA T ZADIEPTRIT1.510~1.512 Th 7= (FE4X).

BRI A= MIREHEED THY, ERbAEE
ez &, BibAaZEL 2t 0MEKERETHD. 5
(1984) IZLMIE, =AU T < INIBEREIE, v
B R TAFNERIEFEITH > TRET D E S
NTCW5A. NIBICAERT 2 HILENENT S Z 2D,
A=y MINBHEH THL EHETED. mhH
DIRET DRI, Yok SIS 0 B b OHEREY
MG snizeBZExzons. GEns KN, Bibao
YCHEMRMD, EFtOHREM TH D, RHRR A B X
fcﬁﬁfﬁfzﬂ‘ LA BEWEoRIZEENTED, %
WHI B DNIAARLEEZEZ NS, LEDZ &b,

AKoa=v MIFEFHitowEEICE I BRETHD EE X
LD, FEO BRI, B BRI, ik,
RIS HEREBR R O L& K LT 5. TRJE 9.82
m~920m DK K&, L FOCEREZEERT D L,
Z OHEREFIE 6,926 ~ 7253 cal BP ¢ Zx bbb, F
7o, TOKINTZ ADEFHREEDLETEZDL L,
OKIKBIZRIRT 7 A¥ kLK (K-Ah ; BTH - #i,
2003) (Mg HAE A9 7,303 ~ 7,165 cal BP ; Smith er al.,

2013) lZxttbEins.

A=y h1-4 (FEFE698m~250m, 5 -623m~
-1.75 m)

B W DR SN D, M ITMYE T, B

235 mm 7> 5 A KEEEE )Y 40 mm %ifgmﬁﬁgéwﬁmagéyj)

5720, BERIXT v— b, A%, WA, R AN
LIRSS, BEEITENENOREE 30 cm ~ 130 cm

T, KO HEEN M, E~E b T S 2=y
MR e U Rk LT 5. R 6.90 m ~ 6.70 m |2
SRR EENRS. Ao =y b 1-3 & IZHK R
REmTHET 5.

YCHEMR (B1R): EE689m DA 42,105 ~
4M%mﬁﬂ¢%1ﬂ&mMBm®$ﬁﬁﬂ%6nh
T BT OERAED S HIFE S A DR (6,926 ~ 2,736
cal BP) LV HHWEREARLTEHY, LENDOH
WRHOAREZRE LT EBEZOND.

RIR . ERICHB R EEN SRR S D T, B
JIHERE TH Y, BEIXERfEEEZ R L, &fe L
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Fig. 4

TEFHRALT 2 Z 0D, WITF ¥ 2 VHERY CTh
LEZBZOND. BRICHERAEANEENDZ LD,
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= NS PBHEKEBHEZ SNDOT, W RIS
AR SNt B2 b D.

A=y b 1-5(GEF 2.50m ~ 0.65m, £=5 —1.75m ~ 0.10

m)

AMBELARFELZWIRELE L2 5. MWA, R
Zdte. TR 1.40 m ~ 0.68 m [ ZIEIK D B UHURIIG 7> B
kS, AREHEE» LA ) —THERTS.
YCHER (B 1R)EE22Tm ORF G 2,758 ~ 2,710
cal BP (91 9o fi : 2,736 cal BP), 7#Ff 142 m ~ 141 m
DR R T 448 ~ 330 cal BP (1 9:f& : 392 cal BP) D4
RIEREF T,

BRI EMEILEZZ T RIREEN LR, MY,
TR Z ETe 2 & D, K OHEFEY) O AT FEME D
b5, EALORYEITIRHIZ BT BT D) A -
TR DHEFEY) CTh 5.

3= b 1-6 (£ 0.65 m~0.00 m, £ 0.10 m ~0.75 m)
[BAE : REICEKOE N L N LN S e D, HER
HEYEITZR D BV, S0 M BAaEZ 2L, 50 mm
BOPEENREL 5.

R EHIHIIW R DB X GO S, BEEgE LR
AENTn5., BIEICEKSECEBHNL RS Z &
b, NI EThir BN D.

4.2 GS-AMN-2
A= k21 (BEEE4735m ~ 3092 m, 5 —43.98 m
~ —27.55m)

B : SRR HEr o225, ERLTRY, V17—
TRz V. BFITRIK2 b4 ) =T IREEZ 2L,
Mletaz%< &te.

Diagram showing refractive index (n) volcanic glasses in the GS-AMN-1 and GS-AMN-2.
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FEHmEEZ NS, K=y MIKREHIHSORITIC
AT DR E O/ TEST v — AR S L G iE
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TARDEBIEL TS Z AR SR iR
n=1498 ~ 1514 THV, 3 ODF— FRRLGND (G
4B4). KA T 2D ERSIHEFAEIE, TiO, 23 0.5 %
A%, K,OW32%RI%OEDE, TiO, 28 0.1 % ~ 0.2
%, K0 72301 % LA T “FELL EARER S (52
#z, EBSK). UEoZ &S, GS-AMN-2 @ 1230 m
~1220m ICEENDKILUAT T RAE, =Sl LDz
HLOKIUT T AREAL TV EEZ LS.

BRI Ko =y MISPHERL, BEf L ETh
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JEBhoRitEEELOND.

2=y b 2-4 (1090 m ~ 6.80 m,
-3.43 m)

B W EWEEORRBN GRS, BEEIIRA Y —T 0
SBIRA Y —7 k2L, ERESSELEFT, EJFcm
JCREEZFEA~LEBT S, 5mm~ 10 mm DA H,
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5 —7.53 m ~
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~1.63 m)

[BHE : BESCFFOWEEN BRSNS, U =T KD
AU —7 xR, Wals 2R T5. RABER
1950 mm (% & O D 4 i~ F D D 72 5. VRIE 5.57
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BUY SV IBREET S, FTAO2Z=y k24 LIZFRT
R CH L, IR REIT R S KA LD B0,
HERE, BEREORR N LD DRE Y=y MR E Lz

SRR : VIR S WPV e HERE M I DA S B 2 &
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B, B N =y M2 ICHEET A e,y
M2 &b TEDEEZOND. A=y MIHHE
JBRIEME TH L.

=k 2-6 (4 5.00m ~ 0.50 m, 145 —1.63 m ~ 2.87
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Geological cross sections along the A-B line in Fig, 1C.
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Boring survey on the central western part of the Yahagi River Lowland, central Japan

BIERARSR - AR - KHESF ' - e 4!
ABE Tomoya'’, NAYA Tomonori', MIZUNO Kiyohide' and NAKASHIMA Rei'

Abstract: For clarifying facies of subsurface structure and stratigraphy of the Alluvium and Pleistocene
sediment around the northern limit distribution of the Yokosuka Fault, we drilled 2 sedimentary cores
(GS-NSO-1 core, GS-NSO-2 core) in the Yahagi River Lowland and analyzed facies, fossil (diatom,
pollen, and shell fossils), tephra, radiocarbon date. The thickness of Quaternary sediment, covered
with basement rocks, was 29.14 m in GS-NSO-1 core and 29.59 m in GS-NSO-2 core. Based on fa-
cies and grain size change, we divided into 9 units (unit N1-1 to N1-9) in GS-NSO-1 core and 6 units
(unit N2-1 to N2-6) in GS-NSO-2 core. Results of radiocarbon dating suggest that all sediment of GS-
NSO-1 core and upper 3 units in GS-NSO-2 (unit N2-4 to N2-6) were corresponded to Alluvium, and
lower 3 units in GS-NSO-2 (unit N2-1 to N2-3) were correlated with Pleistocene. Facies and fossil
(diatom and shell fossils) assemblages of core sediments indicated that most of these sediments were
probably deposited in shallow marine environment in inner bay and river environments in lowland. We
found two tephra layers in Holocene sediment in GS-NSO-1 core and one tephra layer in Pleistocene
sediment in GS-NSO-2. Results of major elements and refractive index of volcanic glass shards showed
that these tephra layers were possibly corresponded to three types of widespread tephra (K-Ah, Kg and
Ks10/Ks18) . Based on pollen fossil assemblages of GS-NSO-2 core, the unit N2-3 was likely to be cor-
responding to the Marine oxygen Isotope Stage (MIS) 11.

Keywords: Boring survey, Pleistocene, Holocene, Yahagi River Lowlands
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a7 CIE6OD=y k (== kK N2-1 ~N2-6) =
X5y LT, BURPERSBFFAREORES, GS-NSO-1 =7
DHEREMIT A TH, GS-NSO-2 27 TO L=y
(N2-4 ~N2-6) 23PfEfEICFHY L, GS-NSO-2 =27 D F
o= b (N2-1 ~N2-3) DNEHHICHYT L2 LR
SRR S 7o, JEFE & EEE b - BALAREEEN D, Th
5o a T HEREY D RIS, NI O EIEERE &Ko
WJIBREE CHERE L7 L HEE &% . GS-NSO-1 =1 7 G,
PRS2 KD K ILJKFEAS, GS-NSO-2 =27 T, &
FHHEREY S 1 B KR E R 7. kil
T ADERMACFERARL L BITEN D, Zh b0 KUK

JEX, RBRT ARV KUK (K-Ah), Kkl 7 2kl
JK (Kg), %4810 KUK (Ks10) & L < 1354k 18 K
WK (Ks18) D3 % A T ORI T 7 71Xt TE 5 7]
REMEAN B % . 72, GS-NSO-2 =1 7 DIEMM A RELE N S,
=y b N2-3 (%, MEEMEFENARA T — (MIS) 11
YT 5 EEZLND.

1. [FL®IC

PERDAN R AT E R AR G F— T, &
AR TR OME - TR EHE) O —&RELT,
017 4EFE L 0, FBE - =IBIRREE GE1IKMA) @
VRS WO A D T E o RS - ZINE DL D
TIE, ML T 7RV TR D IR US4 DR R
(ZRE D HIR - R E ST TS, ETRRMEICLD
MR E ARV LA L TE e, Ao i
LHEMEORMERAONIT LI LIE, 2Lk
MR KFITH T DHK - WSR2 D TS ETHE
WThD.

194541 H 13{TE|7?‘LC§%$ L7z = #E (M6.8) I3,
EEW%%# DI, =S~ & oA o BUHE
WrlE & TRIETE OIEENIC K> TRAELLLEEBEZ BN T

*Correspoding author: ABE Tomoya, Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan.Email: tomoya-abe@aist.go.jp
| FEREBANF BT IERT MUE ARG & o & — M IEHATJEE (AIST, Geological Survey of Japan, Research Institute of Geology

and Geoinformation)
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Landform classification
[ mountain, hill, slope [] lowland

[ terrace [ artificial land
/ [] slightly highland B water area
) i
Active fault i

Alluvium basement (m elevation) I
by Moriyama and Ozawa (1972)
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(A) MU0, KR, T2 EH S O ALOS Bkt €7 /L (DSM) % IV TYRRR.
(B) AN—VU 7 ay OfiiiEX. FEXIL, EEHERFEREAT O T HEAEE GRE I 25,000 (H1ZR)) 2 v TER.
IR AR AR = 0D = > 22—, BRI/ NR(1972) 135 < VEITTE O b L— A LER HIE 72 (2004) & #5137 (2009)

iR L TFRR.

(C) A=V raroiEmhrEX. X, ELHEBoEEE s v (FEE#M) 2 v CTER.

Fig. 1
by Japan Aerospace Exploration Agency.

(A) Elevation map around study area. Elevation map is based on ALOS Global Digital Surface Model (DSM) provided

(B) Drilling site. Geomorphological classification is based on digital map of land condition (1:25,000) published by The
Geospatial Information Authority of Japan. Elevation contour of base of Alluvium is referred to Moriyama and Ozawa (1972).
Traces of active fault is simplified from Okada ef al. (2004) and Suzuki et al. (2009).

(C) Detailed drilling site. Base map is based on Standard Map (GSI Tiles) provided by Geospatial Information Authority of

Japan.
W5 (3 Lk, 1950 5 fRE - B, 1972 &7 - [,
2004 ; [, 2006 72 L), MR & GEEETR I,
HEEHD 28 km T, L5 & L5 & LA A Dt T Y
ROy AR BB (B2 - [, 20045 [ [, 20065 4 R 1E
7, 2018). FMFEOEBIMEL, HBHES b Lo FH
&, MR TORSEE RS Eh o et &, BA
B o B AW XA, R ORI E o 15 Bh R 1305

1 ~5FFEMTHY, WEEOWEEMIIAHBT, W
FTHb CAARIGWE & FF I S e (B, BINED,
191 ; EARPREF N EARZFASR, 1999 ; [ HIE D,
2001, 2002 ; Bf#5 - 40, 2006 ; [ H, 2006). HiZEH
Wrg oAb mXE (87 km) TiE, 50 em ~ 150 cm
DI H OHTEEAL D AL TT ST D 2 & 7p L
b, HEZFAESELEIMEICEELLZLOTS

— 78 —
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i (k)

Fig. 1

LEREMEA RV (25 - [, 2004). [ HIZA> (2004)
@%ﬁ-%m(mm)m&ﬂﬁ,ﬁﬁ%%%&gﬁm
B O ALFRILTE R oo\ WL o E O R AR A2
FEETELTWS B IMB). W 7e Y7 F T
B W LRI T O Ml FAEE &2 B D 0 IC T 572912,
EHNBR S FHERRRAE M Th T D (JHE- #EIR,
2019; g, 2019). ABFE TS [RIHIK TOE RO H
THEMER O T EFERA LT 2 HNE
L, REHNARIZBON T2 ADOA— a7k (GS-
NSO-1 =7, GS-NSO-2 =7) &L= (B 1XC).
A ClE, &2 7 OFHLKEZITY, 27 0&ES
WrCHESWC I E TITH L NS> = FEF X
DOREELZ DWW TR ARG,

(continued)

2. RERUSHAE

21 A—LaTHHORR

A=V 7 HEIHSE, KRBT AR o F s
fiEd 5 (BE1RB). A—U 7L, RMESO
IRV O W) IR AR (5 R v 2 T A FE A ET 1)1
) O2Hi (F1XKC) T, 201941 H 10 B D 2
A 12 B2 TEfi S 7=, GS-NSO-1 =2 7 o HiS (&
JEE:34°52'46.7"N, #%E:137°5'17.8"E, FLIOAZ & T.P. 8.23
m) TIFEE 35m £ T, GS-NSO-2 =7 D (R
34°52'45.4"N, #JE:137°4'51.5"E, FLOZEE T.P. 8.10 m)
TITEE 45 m £ THEHI L 7=. GS-NSO-1 = 7 & GS-
NSO-2 = 7 3P F AT 670 m LTV 5. Blii=
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TEIZ6Smm Th Y, MHIBILETa Y Ny Z7IZA-T
a7 RE B L EEICAR, EhlIE=— 1y —
b CR#ET D Z L TREIOmEEAZ BV, ERETY
A —Z N TEEIL, P OFEM R EHEL R S F
EiRY, BRI E A E L. BRILZaT oW
RS A PEARITT U A AR A o & — LA F2BR =R
D X ## CT £ (Supria Grande, HHAEFTRD) 2 HW
THsw L7=. GS-NSO-1 = 7 [3%% 29.14m (T.P. —20.91
m) T, GS-NSO-2 = 7 [T 29.59 m (T.P. —21.49 m) T,
FEMEECTE Uiz, EY, ARAFIED ERFIERIR T
X7z, —EOABRBIEETT -T2,

22 mattERREREAE

MRS OHERE RS & DR Z R 5729
2, PR R SR FE 21T > 7. GS-NSO-1 27 T
53 @Kk, GS-NSO-2 =7 T 36 itk oA, H
B BRI L, BRI TR RIS, RIRTRAF
RENR VBB ZE®E Lz, e LT, GS-NSO-1 =
7?9 B, GS-NSO-2 =7 D 10 FHEHZ DWW, N
PVERNTIE (AMS 1) 12 X BAEGINE 2 Rk dn
AT AT ICHRE L7, AR A5 SR 1L, OxCal
v4.4 (Ramsey, 2009) % FI T, S i E R O J&
FERBIEZITo 72, BEREDTZDOT—4 ¥ v MZ
1%, FEM A - KB 1% IntCall3 (Reimer ef al., 2013), H
7% B 1% Marinel3 (Reimer et al., 2013) Z 7=, KfE
TIE, JEERIEAENRIT 20 (954 %) OREERDH & ke
fE (median) C, 1950 4% FE¥EAE & L7z cal BP THEC
T 5.

23 B¥E - BREOILERORE

WHREZHT T 2010, HEWTICEENDIH
- FRRE 0L G & [FE L72. GS-NSO-1 =27 T 23 3k,
GS-NSO-2 27 T 12 Bt A #RHL L, 9 b GS-NSO-1 =
7D 16 @&kl GS-NSO-2 =7 D 7B ObH A FE L
72. GS-NSO-1 = 7 O 19.09 m ~ 19.11 m O H %%
DAL, TIERSL P S O MR AL LI E
AR L7 HE-HEgEOa 0 DHEE S D BREDIT,
RAHR (2017) L@z - Bl (2018) &&BI L7z,

24 KILRS T
HERBERZHEE T D 72010, HERWICHEE 5 kLK
o L. WHRTEIE CTE 72 3 o kLK@ iz o0
T, AAFNERESCKUY 7 ZAORBIrRAE, ks
(LR D W 21T 72\, JIRkT 7 T L O%f 21T -
72. GS-NSO-1 =t 7 OPEE 7.81 m ~ 7.83 m & % 18.09
m~ 18.10 m, GS-NSO-2 =27 O 27.53 m ~ 27.56 m
Wy FIR~ERO KK ERPAELTEBY, ThE
#UNSOI-v7, NSO1-v18, NSO2-v27 LA, Z b D

3HD KK ONWT, BB e ek, 63
pm & 250 pm D55 ETKEEL, 63 pm ~ 250 um (1
AHRLED ~ RIS YA X)) ORI T- 2B LTz, Z OEH|
LR FDoh, KIUTT AR T 265 LT, ®
FBEMEE T TOKILAT T 2D GBI 72 & OBl
22, BT EONE, KO ERS RO S0 21778 -
7=, Zhb?dHhH, NSO2-v27 [2HoW T, KUK T A
NEYLIZ L » TEREL TR0, BYLIZHERWEEY
ThHDHATTEAE SN KILH T 2 DILFMEK & /3 #r
L7, KWW 7 A0S EE, 7 - By (1996) %
BB LT, BITROBET, EERIFR SN
AT 3 2 IR B 2SR E 2518 MAIOT  (RRaUtfidi
BHL R, 1995) ZMH U7, BRSO 2
Brik, MRS BB ISR L, =¥ —
X#~A a7 )7 4% — (EDX) # AVCofraiic
FERCFR R O T F L, EEED (2017) 12K
S F 72, NSO2-v27 D LR FHLE A5 T O il 5,
KA & 7 o T2 R B R R AR oo kLR
& (FZE, KEF - e, 2010) ICoWTd, BT
FIET, KIWUH T ADERIMCFHAL 54T Lz,

2.5 EESW

W & YKk E 2B E T A 72912, GS-NSO-2 =27
DEERENT 24T o 7=, 30 3B ER L, 55 16 3B
NOERE(L A NER L.

2.6 TEMOHT

EHTR OB Y Z a5 72912, GS-NSO-2 =
T DI I AT o 7. B PERBERMEN S, 25
ik & HEE S AT R 0T L TR, ok, XY
T—0 = A BRSSO 2R L, EHLEL R L7
SEEID S B 4B I LR R EH Lz, AR,
FEH L7 BB b O 9 BARAIAIZ DN TOHMRF L
7.

3. A—)LaT7HHBORIER

FiEBACR R e EOHB R EHEERICH Lo,
GS-NSO-1 =7 & GS-NSO-2 = 7 DU % # nFh =~
=+ FNI-1~NI1-9 & N2-1 ~N2-6 |2 X4y L7= (42 A
F2B). AKHETIE, 2=y hZT &I, Funbd, B
MWRokILER, BXE - BaEibn, EEsvba, e,
“CHERBE LR T 5.

31 GS-NSO-1a7

310 E#gs

RE :29.14m ~ 35.00m (T.P.-20.91 m ~ —26.77 m)
FE4E @ VEEE 29.14 m ~ 30.00 m & P& 34.00 m ~ 35.00
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mEHELZE A, BEE GREEORER) &b
i EERBEOHEEM) NRET LI 7~vX A hTHY
REE 29.14 m ~ 30.00 m (FJESkIZ K A EAL A T
7= (BE3MA).

312 a31=wv kNI-1

FERE 0 2430m ~29.14m (T.P.-16.07 m ~ —20.91 m)
B : A==y O TFERIL, TALOMEME b % LK
1A &3 2 MUKW, ~ WoHLk O IR © 0 O Fi A ~ T R (fe
KEE10 em) B 72 DA~ TP ERE, LRI~ o g
(FREE3 em) JRUC Y ORI~ E THh 5. i
DOFESBIX, BESFF L B O MRIEL, M~
HESR U O ORI BN HAET D (B3 A). e LD
WD, HMFPEEND.

313 1= kNI1-=2

R : 2232 m ~2430m (T.P.—14.09 m ~ —16.07 m)
B Kz=v ML, FAO=2=v kNI-1 DEEL Y
HURIHDJE 2 B L, TR D, W & & e b e RE,
W% 2 < B AMEIRRE, &I mm ORI E
LRBOBY IR LSRRG, LEWEILSF
L IR E AR R R S R I e D (BB 3K A).
YO ARl - EE 2328 m ~ 2332 m DG HEE RS T
B L7248 v O & EIEARAR 1L, 20 #iPH T, 8,770 ~
9,030 cal BP (1 2fE:8,990 cal BP) Tdh-7= (8 1%).
314 1=v kNI1-3

FEE 2141 m~2232m (T.P.—13.18 m ~ —14.09 m)
B A= ML, FHLO==v k NI-2 OIREWE
TR B R 2R D, HREE 0.5 em DA R
U DRI @ o725 (3K A). Wb &
B R alicgEnd.

BEEIER : B 22.04 m ~ 22.14 m OHKIYES, ¥
~ b2 (Corbicula japonica Prime) WpEH L7= (58
2%). = by AO0RKIEOIEIZAELRT S
(AW, 2017).

MC EAE - REE 22.04 m OHLKIRSE CTERELL 727~ b
VR OIFFERAEAERIE, 20 #iPHT, 8,550 ~ 8,800 cal
BP (5l : 8,660 cal BP) Tdh 7= (5 15).

315 1=w k N14

R - 14.16m ~21.41m (T.P.—5.93m ~ —13.18 m)

B : A=y MI, FALO==v b NI-3 OHKDE
DOMWIBTAREETHD BEIKA, F3XB).
A=y bME, BRICEVELEZHRIZ T TR, £
BALE R ZL GEnD. £2, AR AERICELE
FNb.

RIUFR : EFE 18.09 m ~ 18.10 m OYEJE F1Iz, FRAR D
~HIRIHS W A XD D AT AR WLIR D% TR
JEEE mm f2E TRET H. Z Ok LK A NSO1-v18
LIRS, ZOKWMRICEEND KLU T A, RTL
74— (bw) MFEEAET, FOREFTE () 1L,

1510 ~ 1.514 Th otz aryZIx—v g tHEs
NoMESh-ARSCEA, BERRENRLY, &
PDFERIE R TH D, KL T 2D RS FHLRL
1%, TiO, 728 0.53 %, ALO, 7% 12.84 %, FeO* (#A Fe &
ZFeO & L CHELZME) #3239 %, CaO 7% 2.03 %,
K,0 73296 % Th -7

B¥E - BRREIER B 2063 m DIREL S AL HA
(Tegillarca granosa (Linnaeus)), % EE 19.09 m ~ 19.11
m OPRJENS /) aF Y H = (Macrophthalmus latreillei
(Desmarest) ), FE 1890m DRENH VY~ h U3
(Corbicula japonica Prime), ¥ 14.17 m ~ 16.89 m D
PN TA VX H A (Macoma tokyoensis Makiyama) ,
TREE 1426 m DRSNS, B T AT A (Bedeva birileffi
(Lischke) ) MpEH L7z, /A F A 1 XEH ~7K%E 10 m
OYRIE, ¥~ FI Y I3 0 OVFRKIEORPE, = A 4
XHANVTAKE 10 m ~ 50 m OWPREE, B = A H A 13K
HS5m~20m OWEEKIZALST D (BAHH 2017).
J o anA YA =0, BRERAIE CILRIEE O W R N
~W TR COAERRRE I N TWD (ATZHR - B,
2018).

MC EARAE  RE 1890 m DR T L=~ Y
2 OBFEEEAENT 20 FiPH T, 7,930 ~ 8,120 cal BP (H
JLfif : 8,010 cal BP) Th-o7- (B 1FE). HE17.10m
~17.13 m O RSB TEHH L 7= Ak v OB IEFET
26 #iH T, 6,300 ~ 6,470 cal BP (H14fE : 6,390 cal BP)
Thot. WE1442mORBTER LI A FXhA
O BB IEAEIT 20 #1FHC, 6,150 ~ 6,290 cal BP (1
HfH : 6,230 cal BP) Th 7=,

31.6 1= kNI-5

RE :1032m ~ 14.16 m (T.P.-2.09 m ~ —5.93 m)
B Re=v FOKTEHIL, FMO=2=v s NI-4 D
EE» o swERETcHS (FE3IXB). 20k
PLOBRIE 13.60 m ~ 13.70 m (T2 JE X5 mm O HIKIED
JgEIREOBY K LG 5WIRMARE NN, £
DO EALITHIRD BRI @R T2 5. 2k B
&, FALD BIRIR D BRI~ HORID b, IR ~
bikbfg, Ak ~HkiRb g N E 2R D, Hakhix, & F
HOWEJRE CIERBO NN, TN LY B TlEA
b, = MRET, EPBEILAREELTEY
ERbADBES N, AR EEND.
BRI 13.93 m ~ 13.96 m OWEIREN S, &
= A A (Bedeva birileffi (Lischke)) MWpEH L7=. &
TATATAKES m~ 20 m OFIEICAELST S (AS
@, 2017).

“CERME : B 13.96 m DPEIRIE TEHBRLL- A
A H A DIFFEEFRIL 20 #PH T, 5,960 ~ 6,180 cal
BP (19l : 6,060 cal BP) T o7z, #1042 m ~
10.47 m OMIKIAD JE TEEL L 72 AR O B F i EFR AU
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D mud
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coarse sand or
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= plant fragment 20
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v 21.41(-13.18).

© mud clast
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\/ Uburrow

N1-2

N1-1
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Tegillarca granosa (Linnaeus)

Macoma tokyoensis Makiyama

Macrophthalmus latreillei (Desmarest)

30—

F2E A GS-NSO-1 =27 OofRikK, HIE - FadEa o e .

Fig. 2A Geological column, occurrence horizon of shell and crustacea fossils of GS-NSO-1 core.
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Fig. 2B Geological column, occurrence horizon of shell fossils of GS-NSO-2 core.
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H3MA GS-NSO-1 a7 DFEE20m ~30m D27 EE (£) & CTHEE (F).
Fig. 3A

26 #iPH T, 5,300 ~ 5,470 cal BP ({1 fi : 5,410 cal BP)
THol=.

317 1=v kNI-6

R 0 8.79m ~ 10.32m (T.P. —0.56 m ~ —2.09 m)

B : A=y MI, FO=v b NI-5 OHMKDE
EARMERE TS D, BUR U YD O HoRL~ LR b
BThb (EIXNB, HFIKC). ZOWEE, WA
LD AEA & T,

318 1= kN1-7

FEE 6.25m~8.79m (T.P.1.98m ~ —0.56 m)

BH : K==y NI, FMO==v hNI-6 DEGELY
WiE G L, MY ORER L IR HH
WERECTHD (FIXKC). ZOFMEIRBO F~Hh
X, JEIE S B mm OHURIED S A A E T 5.

KUK : PR 7.81 m ~ 7.83 m OFEEIEE I, 1
RLWD ~ RIS A X OFL A EAD T T A KK
FR~JBIRIZBES mm FRE T 5. Z o kILIKE
% NSOI-v7 LIRS, ZOKIURIZEHE D KILT T A

Core photographs (left) and CT images (right) of GS-NSO-1 core (depth: 20 m-30 m).

DOFREE, AR IR (spg) OMEHESL (fb), AT —
SV TV (sb) 23 AR T, SPATRL (str) B & XTIV 4 —
AL (bw) HADLIRU Y, BEx2¥ A4 THRRET S.
KIUH T ZDIRFTHRIE, n=1.497 ~ 1503 ThH-o7=. Kk
T ANREINATE LI EIEWIE, EHEA & /AR
LRERT, BAEEA LD LIRU . £, B T,
FEANEW. KIUT T 2D ERSEFHAIE, TiO, 23
0.25 %, ALO, 78 12.57 %, FeO* 73 1.13 %, CaO 73 1.58
%, K,0732.94% Tho7-.

MO FEE R 7.96 m ~ 7.98 m O HHEE VR B CTHLER
L 7= hiEW i O JE AR IR AR 20 #6DE T, 3,060 ~ 3,330
cal BP (19ufif : 3,150 cal BP) Th o7 (5 1%). &
F£ 6.55 m ~ 6.58 m DA BB EIE TERIL L 72K | DA
B IEARAR 1T 20 PH T, 1,740 ~ 1,890 cal BP (F14{i : 1,840
calBP) Tho7-.

319 1=w k NI-8

ZERE :3.55m~6.25m (T.P.4.68m ~ 1.98m)

BH : A=z=v MIE, TAO=z=v k NI-7 DHFEEIR
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Table 1  List of radiocarbon ages.
X T.P. (m) . 14 Calibrated age  (cal BP) Median
Boring core i Depth (m) median Dated material C age (yr BP) Error (16) (26 range) probability Laboratory code References
6.55-6.58 1.67 wood fragment 1890 20 1740-1890 1840 TAAA-182987
7.96-7.98 0.26 plant fragment 2980 30 3060-3330 3150 TIAAA-191594
10.42-10.47 -2.22 wood fragment 4640 30 5300-5470 5410 TAAA-182988
13.96 573 sf(Bedeva birileffi (Lischke) 5660 30 5960-6180 6060 IAAA-191595
GS-NSO-1 14.42 -6.19 sf(Macoma tokyoensis Makiyama) 5800 30 6150-6290 6230 TAAA-182989 This study
17.10-17.13 -8.89 shell fragment 5980 30 6300-6470 6390 TAAA-191596
18.90 -10.67 sf(Corbicula japonica Prime) 7560 30 7930-8120 8010 TAAA-182990
22.04 -13.81 sf(Corbicula japonica Prime) 8180 30 8550-8800 8660 TAAA-182991
23.28-23.32 -15.07 plant fragment 8050 30 8770-9030 8990 TAAA-182992
1.87 6.23 wood fragment 370 20 320-500 450 TAAA-200110
2.08-2.09 6.02 wood fragment 1820 20 1700-1820 1760 TIAAA-200111
9.04 -0.94 wood fragment 6130 30 6940-7160 7020 TIAAA-191597
9.62-9.64 -1.53 plant fragment (pinecone) 6170 30 6970-7170 7080 TAAA-182993
GS-NSO-2 11.54 -3.44 sf(Pr.renella pupr.fomz_s Ozawa & Rc@) 7220 30 7600-7770 7680 TAAA-182994 This study
12.83 -4.73 sf(Pirenella pupiformis Ozawa & Reid) 7170 30 7560-7710 7630 TAAA-191598
13.87-13.95 -5.81 sf(Pirenella pupiformis Ozawa & Reid) 7370 30 7750-7930 7840 TAAA-191599
14.52 -6.42 plant fragment 7380 30 8060-8330 8210 TAAA-182995
15.65-15.69 -7.57 peaty mud 51140 820 TAAA-220120
16.00-16.02 -791 wood fragment >53910 TAAA-182996
F2#  KILKGHTRE R
Table 2 Result of tephra analysis.
refractive index of glass major element (wt%) (upper: mean, lower: standard deviation)
tephra locality depth (m) hard ref
shards (n) Si0, TiO, ALO; FeO* MnO MgO CaO NaO K,O number —ref
7764 025 1257 1.13  0.06 025 158 3.57 294
NSO1-v7  Nishio, Aichi Pref. 7.81~7.83 1.497-1.503 1 15 1
0.38 0.09 0.28 0.12 0.07 0.04 0.12 0.12 0.10
7772 027 1251 1.14 0.07 029 157 355 288
Kg Izu, Shizuoka Pref. 1.491-1.497 2 15 2
0.23 0.05 0.13 0.09 0.05 0.04 0.08 0.05 0.07
7495 053 12.84 239 0.09 049 203 373 296
NSO1-v18  Nishio, Aichi Pref.  18.09~18.10 1.510-1.514 1 15 1
0.60 0.12 0.26 0.14 0.06 0.04 0.16 0.14 0.08
73.86 054 1344 252 0.12 052 219 379 3.01
BT3 (K-Ah) Lake Biwa 1.508-1.515 3 15 4
0.23 0.11 0.13 0.17 0.09 0.11 0.08 0.14 0.09
79.05 0.18 1197 0.84 0.07 017 1.07 320 345
NSO2-v27  Nishio, Aichi Pref.  27.53~27.56 1 12 1
0.37 0.07 0.22 0.04 0.07 0.05 0.05 0.16 0.12
78.67 020 12.13 090 0.07 019 1.14 358 3.13
Ks10 Boso Peninsula 1.498-1.501 5 15 1
0.33 0.07 0.12 0.08 0.06 0.03 0.03 0.14 0.15
78.47 021 1203 096 0.09 018 1.10 341 355
Ks18 Boso Peninsula 1.499-1.502 5 15 1
0.21 0.08 0.11 0.11 0.05 0.02 0.06 0.19 0.21

1: this study, 2: Sato et al. (2017), 3: Yoshikawa and Inouchi (1991), 4: Nagahashi et al. (2004), 5: Mizuno and Naya (2011)

JE & 2R TR DM~ (KRR 0.5 cm ~
3em) EIROBEENE L DM~ E TH D (5F
3K C).

3.1.10 1= k N1-9

EE :1.70m ~ 3.55m (T.P.6.53 m ~ 4.68 m)

BH : A=y MO TFEIL, Fzo=x=> k N1-8 D
RUVWED LW DWW EIRRE~ WA E Th 5
(FB3IXKC). ZoOWEIRE~MWMLEIL, HEh &
Wi ORIE 2 & e, WL, FALOMRKRAD G & B
AR EE THL, M (RARFR05cm) LIROBEEN

B U Db~ g cdh 5. B, wWHEIEE L
KD BRI g 5720, R NIRRT 5.

3101 B®t

FEE :0m~1.70m (T.P.8.23m ~ 6.53 m)

B A=y ML, HmKRE 6.5 cm DA RHEAIIC
% IR C 2R BENREMADE THY, AR
FHOEEBRKEV (FB3KC). BEEE om LU E o A
MAHANTIR T Y, A - BHOZ K E WARIEKR
BRI THD Z L0 b, AR YERY Th 5 e
PERE. S HIZ, EEIHAE, ARNOIRYE TH 5
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1112 m 1213 m 13-14 m

10-11 m

14-15m

1516 m 16-17m  17-18 m 18-19 m

19-20 m

$3XB GS-NSO-1 a7 DOWE 10m~20m D=7 558 (A) & CT i (f).
Fig. 3B

7o, AEERFOKT-THLEEZXLND.

32 GS-NSO-2 a7

320 E#gE

ZERE £ 29.59m ~ 45.00m (T.P.-21.49 m ~ —36.90 m)
FE#E : ¥ 29.59 m ~ 30.00 m & ZEFE 43.00 m ~ 45.00
mABELIZE A, Bios GESEOREGE) &1t
A (BEREOHIEE) MRAET LI 7/~vX A M THY,
R 29.59 m ~ 30.00 m (FJESLIZ K B FAMEHEA T
72 (B4 A).

322 a=w bk N2-1

EE 2743 m ~29.59m (TP.-19.33m ~ —21.49 m)

B . NEE, MLoFMES hEAaREm ST 5, K
AEOWMEDS BNLDVERIETH D B4R A). I,
FESOVR IR IE & X2 R CHE T H A (e KPR
0.5 cm) MR U AMHKRECTH S, EEE, a0k
MR E 2 BT e~ ERECTH 5. Lo
TeJE ~ Y IR)E X, AW EL R E L, b a & 5 e,
RIFR : 2% 27.53 m ~ 27.56 m |[ZJEJE 3 cm @ [ &0

Core photographs (left) and CT images (right) of GS-NSO-1 core (depth: 10 m—20 m).

KIMKIEDEE D, Z D KILKE A NSO2-v27 LIRS,
ZOKKTIE, BmIWOKILT Z A%, BUYRIZ L b
T TR WL L TR, b P Aalanis
nic. L, BaoaRs BRI 5. A%E, kil
HITAERNTIZEAE LoEREAENECS. Zb
OERB A AA S KILT T 2O ER A
BZIE, TiO, 75 0.18 %, ALO; 75 11.97 %, FeO* 73 0.84 %,
Ca0 78 1.07 %, K,0233.45% Th-7-.

EEER : REE 2746 m ~29.52 m @ 7 #ECIE, EEE
{EAFFEHR Lo 72 (BB 5SKXD.

MR : EAE2010m ~29.12m TIE, N>/ X
(Alnus) 7% 43.8 %, AXJ& (Cryptomeria) 75 41.9 % &
BETHDH. RE 2785 m~27.87 m Tix, fEHban
EEALEH LN BESX).

323 a=w bk N2-2

ZERE : 18.60m ~ 27.43m (T.P.—10.50 m ~ —19.33 m)
B4 : & FEiE, Fo==v k N2-1 OJEE & PR
REAE CTHETHRAET cm OPHi~ KB THD (5
4 A). TREY EATIE,  H A~ o g~
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H3C GSNSO-1 a7 DEEOm~ 10m D=7 EE () & CTHE ().

Fig. 3C

JE & HIBGR T ok~ kb g x Fih e 35 (B4
B). F£7z, & LI TIROMBEA 5 L.

HELR  BE 2518 m~ 2520 m & 1 3BTk, B
IEAIFFEH Lgho72 (BBS5SX).

324 1= k N2-3

R 14.52m ~ 18.60m (T.P.—6.42m ~ —10.50 m)
B : Ro=v b FEIX, TN, FRIDE, M
ARIED R, WYEVEE A EBAICE R Y, SERICEDE
GLER T TR Y, ARbanRond F4B).
FEE, T OWERENLWEBT D EE T, LhE
GLATR ZIT TR, EARASCHEYIbA %55, &
DHNCHYEIRE & 72 5. EIE, o IEE s Sl
TOHORMERET, MmbaxrE<Ete. & I,
IO AERE» SE T HIREDE T, AWEEL
B ZTTEHEY, ARbAEXZEH, MBIRCY
DAFERIREHTH S,

EEIER : 1828 m ~ 1831 m, HEJE 17.52 m ~
17.54 m, I 1452 m ~ 1534 m @ 6 3B Tix, e
(B IFER Lo 7= (BB SX). %A 17.86m ~ 17.88

Core photographs (left) and CT images (right) of GS-NSO-1 core (depth 0 m—10 m).

m OFEF TR, T35 MM~ VK A TR SOV W P e 7K A= F
MEEM L7, R 1622 m~ 17.12 m o 3 3BT, 7%
WEPEE~ VK A TR SO A 25 MR~ VROKZEHE, ek
AEREAPEM L7, TR 15.89 m ~ 15.98 m OFE T,
TR AT S PE T L 7.

TEMIER 1534 m ~ 17.14 m ® 3 2ETIE, =7
Z @7 H A g (Cyclobalanopsis) 73 29.1 % ~ 72.4
%, ~ & (Pinus) 73 1.4 % ~ 52.4 %, 7 ))& (Fagus)
1.0 % ~ 12.0 %, Alnus 73 1.4 % ~ 11.9 % S B TH
D, aFrZ@atTdE (Lepidobalanus) 73 0.4 % ~ 9.0
%iIRLD (F5KX).

“CHERME : HEE16.00m ~ 16.02 m THEH L 72 K H
D MUCHEIE, > 53910 yr BP Th o7 (H1#). &
J£15.65m ~ 1569 m @ A K & e g o “C 4 g,
51,140+820 yr BP Td - 7.

325 1=w bk N24

EE 7.70m ~ 1452 m (T.P.0.40 m ~ —6.42 m)

B Az=v FOKTFEHIZ, FMO=Z=v s N2-3 D
BN L B R 2R D, M~PRE (RoRE 2
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21-22m 22-23 m 23-24 m

24-25m

25-26 m 26-27 m 27-28 m 28-29 m 29-30 m

H 4 A GS-NSO-2 a7 DIEFE20m ~30m D=7 EHEE (f£) & CTHE ().

Fig. 4A

cm) EAEW R ANE U S REIR B E Ch 5 (5
4K B). THEBIE, & FESOMHURIALE D3 50
BelE~ e E, NRIKIGHIRID E T, SR AEY
BEEL AR =T, ARAASCEB T2 ST, HEIT,
FHEOABRLID JE 5 5 WS T D RNIRIK AR TR B E TH Y,
BRIAEMBELEZ B Z T THY, BEAACHZT
LGt BEIE, PEOURERED S W S
MR~ T o (4K C). BRI, 2K
MBI Z R 2T TR Y, oI AR LAY
R, MEEART 5.

BELER: BERISm~1395mnrb, 7T T A
(Pirenella pupiformis Ozawa & Reid) NPEH L7=. R
1341 m ~ 13.80 m 7 & v I =} (Batillaria multiformis
(Lischke)) MPEM L7z, BE 114 m»D, hUTA
(Pirenella pupiformis Ozawa & Reid) NPEH L7=. H U
T AN OWIEAROVUKB O TR, vI=F1F, K
T REOT R ORI EICAERET 2 (AR,
2017).

HEERIER : FEESS50m ~ 1410 m @ 8 3B TIL, 1#ilf
PR~ VK AEFE A A MM~ VUK AETE, TRl oK 4
FEAPEH L7z (BB 5 XD).

Core photographs (left) and CT images (right) of GS-NSO-2 core (depth: 20 m-30 m).

“C ERIE - R 14.52 m TERIR L2 B OB EEIE
AL 20 #iPHT, 8,060 ~ 8,330 cal BP (1 Jufl : 8,210
calBP) Th-o7- (FF1F). HEE1387m~1395m T
FREL U721 7 7 A (Pirenella pupiformis Ozawa & Reid)
O JEEREIEFEAR T 20 FPH T, 7,750 ~ 7,930 cal BP (H
Jf : 7,840 cal BP) T - 7=, TEFE 12.83 m THE L
72 Hh U T A OBERIEAENIT 7,560 ~ 7,710 cal BP (1
Jufi : 7,630 cal BP) Td o7z, HEEE 11.54 m TEHELL
72U T A (Pirenella pupiformis Ozawa & Reid) DJFE
B IEAERIT 20 #iPH T, 7,600 ~ 7,700 cal BP (Hr Jufi -
7,680 cal BP) Tdh 7=, VR 9.63 m TR L= &
(pinecone) AR AT 20 #iPH T, 6,970 ~ 7,170
cal BP (H19{H : 7,080 cal BP) TdH o 7=. %#/F 9.04 m
TERE L 72K 0 AR IR 4R AR 20 #PH T, 6,940 ~
7,160 cal BP (F14uff : 7,020 cal BP) T 7=,

32.6 1= kN2-5

EE :234m~7.70m (T.P.5.76m ~ 0.40 m)

B KAoa=v MZ, FTMO=v s N2-4 OFREDE
CHIB R RE AR o THEL, HiA A~ O Mg~
e (R :05em~2cm) NH7RBHE &, HIEIR
UV ofpi~MHREOHEN G725 (F4KC).
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(8m) 1011 m 11-12 m 12-13 m

13-14 m

14-15m

16-17 m 18-19 m

1718 m

19-20

15-16 m

5
i — 10
20

— 30

=50

60

—100

¥ 4B GS-NSO-2 =7 DIEKE 10m~20m D27 EFHE (/) & CTEE (4).

Fig. 4B
WL, WMo OGEEETe.

327 31=w bk N2-6

ZERE 029m ~234m (TP.7.81 m~ 5.76 m)

B Az=v ML, FAO=Z=v s N2-5 OHkibE
ML T IWERBTHY, SRIHEY R RO
WEZET (B4XC).

HEEA . EFE00S50m~220m D 3BT, il
PR ARAFENFEM L (B 5 [X).

YC R TR 7.96 m ~ 7.98 m THEEER L /=44 F D
JEAERIEAEAUT 20 #PA T, 1,700 ~ 1,820 cal BP (i
E:1,760 cal BP) Th-7= (5 1%). I 6.55m ~ 6.58
m TEEL L 72K | O EE EHET 20 #PH T, 320 ~
500 cal BP (H1 9@ : 450 cal BP) T -7=.

328 Bt

FEE :0m~029m (TP.810m~ 7.81 m)

B : Re=v ML, FEKZMRRECTHY, KK
P& 1 em OFEESREY Fr, T DR 2 &7, (i D2k
MREWN (FAKC). AEEEER, AROEINKE
WK TH D Z &b, ANAHREENTHRL
RIBEIND. X5, EAHSIEARNORMTH Y,
NFEFEERREORK L EHEE SN D.

Core photographs (left) and CT images (right) of GS-NSO-2 core (depth: 10 m—20 m).

4 ML EHHOBREBHE - AKRBOBE

4.1 HEBLEHHEOES

GS-NSO-1 =27 D= k N1-2 ~NI1-9 &, Jhhi
FEEMEICTES < &, K99 cal kyr BP LA 528 I TE
Iz EZ NS, 2=y hNI-1 1T, EEOFEN
22 nn, Effo=x =y k N1-2 725 9 cal kyr BP @
FERENELN TS Z b, MiiEEERE (BG)
b U VR EHT IR B o0 MRV B ) L e S U D FTRE
PERDD.

GS-NSO-2 =2 7 D == = v k N2-4 ~ N2-6 1%, Jhk
RFAEAEICIES < &, K98 cal kyr BP LI 52T 1T
RSN EEZXLND. 2=y MEIN2-3 L0 TALIL,
TR R B S S, WERA LY Fn3~4
TERARTOEH AR Shi- EHEEIN D, kil
Kb E B b A B FIC S, 2 OEHHE O WELERE
FENEAT— (MIS) & O3tz ONWTIE, thild
%.

42 BRUE - ROKABDRBE

GS-NSO-1 =7 @ = = k NI-3 ~NI1-51%, H#kHR
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410 C GSNSO-2 27 DEEOm~ 10m D=7 FE (k) & CTEE ().
Fig. 4C

RAERCEOEFREND, BRE TSNS, A
(EAEEED B, T O EWEEROW Ok & vy o 72 HEFE
BRENHEESIND. == hNI2 L, FHIEESH O
GRRENPORAKIB TORRENRBEIN DD, EBIX
EIREA DO EAEMBEBELORER &) DRI O 7]
L H5. =+ F Nl-1, == | NI1-6 ~ N1-9 {Z,
T T ORER) OARBE D&, WHEE A FIRE T 58
LG, 7R B o TRk TR & v 72 K Ak
EEEZLND.

GS-NSO-2 =27 D= k N2-4 %, Hakh LAl
f, WK~FKREBOBERILAOEAREND, WK
JEEHEESND. UL ABEEBIX, NB OIS
ITWHERSREE S HEE S D, 2= FN2-3 1L, ik
WK~ VKA OE®RAL A, IR AT OBl
LM AE 2 LD, ENLIZE o T 6
Yokikic A b LB b, ==y FN2-1 1%, T
HOVRIRE T M7 & ORAKIBE TOHRNREZ 5D
», EEoOVREITHER - EERIIRHTH L. 2=y
b N2-5 ~ N2-6 |%, FHP i CHEd OIREF OB A, Wb
BETRETDEMAREND, )7 LT X - CThelk

Core photographs (left) and CT images (right) of GS-NSO-2 core (depth: 0 m—10 m).

TR SNIZHAKE L B2 b5,

5. RIKxttE & TEMERBR

5.1 KLBRH

5.1.1 NSOI1-v18

KA T ADIEHTEIX, n=1.510 ~ 1.514 & HEHIE
HTHoT. £, KIWWH T 2O ERSLFFARIL,
E2RIFTHENESNT. 26 ORMIE, BAT
J1 AR kLR (K-Ah; BTH - #if, 2003) (Cktbb s
TWHEEREMED BT3 K LK (F)I - HN, 1991 ; &
EEDy, 2004) OOHEEFEEIL TS Z &G (B2
#), BT 7 7Tk TE D AR E V. KA O
I - FRGHEREY) O U R FBERDNS, W7 7 7 O
IEEMIE, 20 #PH T, 7,207 ~ 7,253 cal BP S HEE &
TW5 (Albertetal,2019). [A7 77 OE¥L, LD
JEHEIZE E D Hak i O E R FFRERME & FE L7
W (E2RA).
5.1.2 NSO1-v7

KA T ADJREPTEIE, n=1.497 ~ 1.503 T - 7/=.
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Fig. 5

KIWH 7 2O TR FHALE, 552 RIORTIENE
biviz. T OREIX, R U kIR (Kg ;
WTH - Frdk, 2003) & —FTH2Lnn (F2K), %t
FETEDHBEMENE V. B U TP KILOMEKIZ L -
THLE L 72 (A OFER{ O B R R BEMRIC T A 7
~ o F U TEEERAT A LT, T 7T OBIEAELN
1%, 20 #iPH T, 3,140 ~ 3,160 cal BP L HEE STV 5
(Tani et al., 2013). [T 7 7 OE#EE, L TFoREECE
ENDHW T+ R OB R FEE & )G Ly
(2 A).
5.1.3 NSO2-v27

ZOT 7 7IE, KWUHT T AREIW T L LR

Result of diatom and pollen analysis of GS-NSO-2 core.

STV, M ATEEEZL &, 202D,
IR B EA S KU H 7 A O UMLK
AT, F2RIRTEIGONZ. ZOMEIE, Bl
Yol BRI P 0 Ks10 % L < X Ks18 & 1FiFE—
HTDH200, T 7T EMLAIETHDL EEZD
5. LanrL, Ko (2001) 0KE - 4 (2011) 28
R LTWD L 91T, Ksl0 & Ks181E, b ffatze &
DOFERIEFICELSBITEY, WE OB H L.
Ks18 1%, KT 75 (Hwk) xS (BT - #rH:,
2003), F DORKERITMIS 15 LHEE S TWD (HTH -
FrJE, 2003 ; Okuda ef al., 2006). Ksl0 i, ZiLETIC,
WPERHZRINAR A T — 2 & O%FHIE, B ITME
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STV, 2L, Ksl0 LV FALo Ksll (VA
7 7 F, KbKs) %, MIS 13e (FHJ, 2001) % L <
1L MIS 14 (Kameo et al., 2006 ; 1 IE 7>, 2009) (%f
tER, Ksl0 XV Ffro Ks5 1 MIS 13 I2xf & T
W5 (BEdnEns, 2016). B DX NS, Ksl0 X
MIS 13 ~ MIS 14 {[Zkftb &b &2 HNA.

52 fEMMEERER

GS-NSO-2 a7 {22\, fEkbaRESEDE=EE/l
[ZFE-5 &, NSO2-P1 & NSO2-P2 @ 2 DDA 45 #7125y
F 7= (8 5 ). NSO2-P1 i, Cryptomeria 73 41.9 %,
Alnus 75 43.8 % & B3 Tdh 5. NSO2-P2 1%, &I
Cyclobalanopsis 7% 29.1 % ~ 724 % @R TH Y, KW
T, F#S (REE 1620 m ~ 17.14 m) Tl Pinus % 36.1
% ~ 52.4 % LAEENTH Y, Fagus 73 9.7 % ~ 12.0 % ££
biv, B (1534 m~ 1536 m) Tl Alnus 73 11.9 %,
Lepidobalanus 7% 9.0 % £ 5. - A4 (2018) 1%,
HE BRI 35T D AR ~ ) BT oD B R &
MEERR R FNRE T & O3tz B L, MIS 21 O TR
£V FALD Quercus-Metasequoia #7, MIS 21 ~ MIS 15
@D TR E TD Fagus-Quercus HH:, MIS15~MIS 11 T
(B Cryptomeria-Fagus 7, MIS 11 ~ MIS 9 FERD
Cyclobalanopsis-Cupressaceae i 47, MIS 9 ~ MIS 5 T
R Pinaceae-Cryptomeria 84 0 5 D DAL & 5% i€
L Cu\5. NSO2-P1 & NSO2-P2 TiE, LbicAFt=
A Y& (Metasequoia) 3FEH L7722 & 026, Quercus-
Metasequoia #17 KX 0 b LA O H Tk EE S 405 FTREME
MNEV. & 512, NSO2-P1 1%, Lepidobalanus H3{Ei i
RN, Fagus-Quercus HHH LV b, BN OBTFICE
TFNbEEZBND. NSO2-P2 TlZ, Cyclobalanopsis
INEIRINIZ29.1 % ~T72.4 % L @R THENT 52 &b,
Cyclobalanopsis-Cupressaceae 8 7 (kb S 41 5 AIREMED
VY. NSO2-P1 i, Cryptomeria 73 41.9 % B TH Y,
S 512, NSO2-P2 L 0 FALDEHED D Fagus-Quercus
WL EfoEHETH S Z LD, Cryptomeria-Fagus
BRIk EN D B2 LD, ZOxlE, Ak L
72 NSO2-v27 KILJK DJENRL & F J& L7200,

6. F&ED

FAR) FRAKH O R PEERC, 2 RO A —/L 2 7 HEFEY)
(GS-NSO-1 =7, GS-NSO-2 = 7)) ZRHt L, JEfHzik-
GIERPE - BALAFE « KK 3T - EdEaosbr - 18
W3 50 AT« B PR IR SBAERE 24T 720, PRI & BT
HOHEFRERER « HERE A HEE L72. GS-NSO-1 27 D
R 29.14m (T.P.-2091 m) XV F{z, GS-NSO-2 =7
DO 29.59m (T.P.—21.49m) KV FAITAEETH-
7o BPERBHEMRNER RICE ST, AEEICER

5 HEREMIE, GS-NSO-1 =2 7 CTlEAEE, GS-NSO-2 =
T CILIRE 1452 m (TP —6.42 m) LURIZFEFH, Th
£ 0 AL & HEE S ATz,

GS-NSO-1 = 7%, Mg Icxtth &4 5 N1-1 ~ N1-9
D9x=y MIRKIENT. F£72, GS-NSO-2 =7,
FHICEE SN A N2-1 ~N2-3 D3 2= b, #HiF
JBICKTEE SN D N2-4 ~N2-6 D3 =y MIRSEh
. Inbofg=y N, JEHESCEE - BikElba,
Em LAz D%, WNIEOERTEK TR S - kE
LYK TIERL STzl plE - B8 o HEN 670 %
LEZLN.

GS-NSO-1 = 7 i, %/E 7.81 m ~ 7.83 m |2 KIEH
U 2 (Kg) KILERIZxt e &5 kILKE (NSO1-v7),
BRI 18.09 m ~ 18.10 m [Z A T I A+ (K-Ah) K|l
JRIZH e S0 % K ILKTE (NSO1-v18) 723388 b L7z,
GS-NSO-2 = 7 T, HE 2753 m~27.56 m|Z, =
B E R ARE T O Ks10 kLK E L < 1% Ksl8
KUK (MIS 15) (2R b T & 2 Al GEME 23 B o kR
f& (NSO2-v27) D@D LTz, F£i, L ofk
B GS-NSO-2 =1 7 O JFE 1534 m ~ 17.14 m & F 5
# TIX, Cyclobalanopsis @ 16 ¥y b 4 2% 29.1 % ~ 72.4
Y% EZETDH T END, fRIF - AR (2018) AERE
LBt oftmibaEa o 5 B, Cyelobalanopsis-
Cupressaceae A1 (MIS 11 ~ MIS 9 FIR) (2%t &
HEEEMEDN E V. — T, GS-NSO-2 =1 7 DR 29.10
m ~ 29.12 m T, Pinus DAELL A 41.9 % S5 L,
Lepidobalanus <> Metasequoia D {E¥{b A % & £ 72\ 2
& 25, Cryptomeria-Fagus #45 (MIS 15 ~ MIS 11 T[R)
I SN D AREMER H D, 2 b OIEm A E i,
NSO02-v27 DK LKL & o J& L7au.

BEE A a T EEB OB LT, TR AR
N [ e M R & A e R G ] A R S T O R S A R
Wi, ZRABRERTZK > TWEEWE, R—U v 7
HIFAE OB HIEZE L, Rib = L2 o MR E I
Ko THEM S, THERNLH I g 8 o IR LTS
TR =V v 7 a7 HORFEILADREE LW
Wiz, R—U 7 a7 OHRY ORI ONT, HE
EROFIET O B8 & LR, IMAKFH 7 v —
TR, BERILBTTMEER, HAMER TS, 1§
W7 IR LA ZEET P O B R A R B B S 27
Wiz a TALERAEZECIE, HVETERAT IR P o SR
flir 7 —7kEmBHEERL Bl b RFRER
FEBEF R E) ([ ZhhvieiZwnwiz, a7 RE
EHBALA DT LT — MERL T HIVE 1 A7
MOBAETRIZTH W0, 27 O CTHRE,
UL T A FE S O T S LA EEM TR B & B ALK
WKW HTEW T, BLED 2 TR EHh 7= L E T
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