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Holocene Marine Terraces along the West Coast of the Asahi Mountains,
Northern Japan, and their Tectonic Implications

Kumiko IKURAC and Yoko OTAFH

Abstract

O O Well-defined Holocene marine terraces are present continuously along the west coast of
the Asahi Mountains. This area faces the Sea of Japan and is located east of the epicenter of
the 1964 Niigata earthquake, which caused an uplift with considerable westward tilting of
Awashima Island, located west of the epicenter. In contrast, the study area subsided at the
time of the destructive 1964 earthquake, although the presence of Holocene and stage 5e or
other marine terraces record the long-term uplift during the late Quaternary of this aredd Ota,
19710 This paper describes the nature and the age of Holocene terraces, which had not been
studied in detail, and discusses the uplift pattern and its tectonic significance.

0 O The Holocene marine terrace here is usually wave-cut platform with few beach deposits.
At large river mouths, however, there are relatively wide and flat valley bottom plains,
burying drowned valleys, and separated by sand dunes from the present beach. Radiocarbon
age from the bottom of terrestrial deposits on marine deposits is 6.4 ka or slightly younger, and
indicates that the emergence of Holocene terrace took place ca. 6 ka. The former shoreline
height of the Holocene terrace ranges from 8 m to 4 m. Thus, the maximum uplift rate reaches
1.3 m/ka, which is larger than the uplift rate deduced from the M10 stage 5el terrace. The
Holocene terrace is subdivided into two on the southern part of the Budo Mountains, where the
uplift rate of M1 terrace is the maximum. The late Quaternary uplift of this area, deduced
from marine terraces, is discordant with coseismic subsidence caused by the 1964 Niigata
earthquake. This means that the uplift of this study area is not caused by seismogenetic fault
for the 1964 earthquake. We cannot find the specific onshore active fault within or at both
sides of the Budo Mountains and the Maya Mountains that was responsible for the coastal
uplift. To interpret such a long-term uplift of the coastal area, we need to assume that offshore
reverse active fault dipping eastward is repeatedly activated. Establishing the exact location,
nature, and length of offshore faults is important to interpret the coastal uplift of this area.

Key wordslO Asahi Mountains Holocene marine terracel] 1964 Niigata earthquakeO long-
term upliftd causative fault for land uplift
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Fig. 10 General features of the area studied.
Onshore contours are from a 1/200000 scale map, burying valleys
less than 1 km wide. Onshore active faults are from Active Fault
Research Group 19911 Offshore contours and faults are simplified
from Okamura et al.00 19941 The inset indicates tectonic setting of
the area studied.
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A southern part and B: northern part. Legends in See Fig. 2 for the location.
these figures are commonly used for other terrace maps. Solid circles represent boring
sites.
ogs0Oemiboboboooboboooonog gbooooosmbOOoobDobD LOob0cooooDo
oo o gooooood
gboboboembOOnOg g3ooooooog
gbooooooobobooooobobbooob gbooooooboboboboboobooboLmo
googs0oembbidg 150 o0mdoooo 2000000000000 eADBOLODOO
gbooooboobiemoboboboooooog gboooosovmbOOobooooooooonog

IO —



my

@
- 12

f e
101 101
8 8r
x4 ALHKE
6 2 6r
L2
4 L2 4
2k 2+
1 L L L J.
0 50 100(m) 0 50 100 150m)
(m) (m)
10 or
d c
i 8 *
6F 3 o LI
\\ LI
al L
L2 4 T
L2
2+ 2F
1 1 1 L i i 1
0 50 100 150(m)p 50 100 150 20(0 )
m,

24
2l
i 1 L 1 1 1 1 I}
0 50 100 150 200 250 300 350 400
{m) (m)
1or
a
8-
o X
L2
4
2
1 | I ! | )
0 50 100 150 200 250 300(m)

0O 4000000000000000O0
Oooo0oz20000e6000000000000OG
ooooog

Fig. 40 Topographic profiles across Holocene
marine terraces.

Location of the profiles is shown in Figs. 2 and 6.

Arrows indicate the former shoreline angle.
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Fig. 50 Detailed map of the Maoroshi area. See
Fig. 2 for the location.
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Fig. 70 Detailed map of the Goishi
area.
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Fig. 60 Maps showing terrace distribution along the western coast of

the Maya Mountains.
A: southern part and B: northern part.
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Fig. 80 Columnar section of Holocene deposits and their radiocarbon dates.
See Figs 2 and 6 for the location. Numbers 4, 5, 14, 15 and 16 are by our drilling sites and
others by pre-existed borehole data.
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Table 10 Radiocarbon dates of the samples in the Goishi area and the Fuya area.
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Oyr BPO
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0 J Loc.150/ 6.73-6.70 ooo
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0 J Loc.150/| 3.55-3.53 oo
0 J Loc.150| 2.93-2.91 oo

Geo-3779 Beta-99530 6030+ 40 027.5
Geo-3780 Beta-99531 3640+ 80 028.3

Geo-3781 Beta-99532 4440+ 70 [0 28.8
Geo-8150 Beta-116030 6130+ 50 025.9
Geo-8151 Beta-116031 6470+ 60 0274

5990+ 40 BC4925 to 4825
3590+ 80 BC2025 to 1870

BC1830 to 1780
4380+ 70 BC3085 to 2905
6120+ 50 BC5070 to 4950
6430+ 60 BC5430 to 5290
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Fig. 90 Detailed map of the Fuya area.
0 See Fig. 6 for the location.
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Fig. 100 Shore parallel plot of the M1 correlated to marine isotope stage 5e[TIM2[ probably stage 5cJand M3

terraces and Holocene terrace L1 and L2[1

Data for the M1 and M2 terraces are based on Otald 1971[1 M3 is a fluvial terrace. Its outermagin height was
read from 1/2500 maps. Holocene terrace data are actually measured height.
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