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Abstract: The distribution and characteristics of active faults and folds along the eastern
margin of the Japan Sea were clarified mainly on the basis of seismic data of the Geological
Survey of Japan. The area was divided into the southern, middle and northeastern parts
according to their structural style. The southern part is more than 100 km wide and 250 km long
extending from Sado Island to the Oga Peninsula, where the major faults tend to be concentrated
in two fault zones. In the middle part, a major fault zone forms the Okushiri Ridge which extends
from the west of the Nishitsugaru Basin to the west of Rumoi over a distance of 450 km, where
the ridge consists of several swells which are about 100 km in length. To the west of the southern
part of the Okushiri Ridge, another active fault zone has formed in the Japan Basin. The
northeastern part consists of an area of continental slope about 150 km wide, with water depths
shallower than 2,000m. Previous data suggests that a couple of small scale active fault zones
extend in a NNE direction in this part and that no distinct active structures are observed to the
west of the Musashi Bank or in the Tartary Trough, which are located in the northern extension
of the Okushiri Ridge. Fault models of the 1964 Niigata earthquake, the 1983 Nihonkai-chubu
earthquake and the northern part of the 1993 Hokkaido Nansei-oki earthquake roughly agree
with the active faults. In contrast, the southern part of the fault models for the 1993 Hokkaido
Nansei-oki earthquake does not correlate with the active structures. Many active faults have
been formed in the zone ranging in width from several tens of km to more than 100 km along the
eastern margin of the Japan Sea, where the dimensions and structure of the faults are comparable
with onshore reverse faults in the NE Japan Arc. This fact strongly suggests that the present
eastern margin of the Japan Sea can not be defined as a convergent plate boundary.
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Fig. 1 Bathymetric contour map and seismic source

zones of major earthquakes in the eastern margin of the
Japan Sea.
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Fig. 2 Seismic profile of the Kamaguri Bank, one of the small ridges within the Sado Ridge. An asym-
metric anticline has been growing in the hanging wall of the reverse faults. The vertical scale of the pro-
file shows two-way travel time in second for all the seismic profiles. Location of the profile is shown in
Fig. 3.
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Fig. 3 Major active faults in the southern part of the eastern margin of the Japan Sea. The major fault
zones are shown by broken lines. Aftershock area of the 1983 Nihonkai-chubu earthquake are shown by

shading.

BPRBLTWREEZLNG, B, AEETHWLIE
WifE - WEREE IR EIRICREL 2b DT NTEEA, &
I TENTE - EREHOBHTH 5.

FIERIZEE B b BREEEBVE T COHE T, %
MBS LR T 7 2 et RERTT &K IERE S A
Do THAT 5 (H3X). MO MERE ORI,
HEATHEREVN S WIENB B S R, ZN5PA
WHIFICET 22 & Th B, PEIZEEEEFE S b
SRR E TO®MPE T, KIS, 000m 22 3
HAMAICH L TR/ U 2 BIREBESREZL TW 5
(FBAX)., ZZTid, BB RS PO L7
HINROPEFIC BT L, ZNEFNOWBORE K X
WE LA TH B, ALHERIT RS O AR o B e
W & RSP 2 ok & 0 AL T, JK#EL, 500m L%

D RBEFNEZMEL50-200km [ b fz » TIRHY, DLk
IR &R STE L T b (BBHX). +a%k
FEI L SN T, FERUE S I3 AHE 7e m
%\~ 7%, Honza (1978) X U'EAKITH (1979) # R %
HEY), EHloMERIC L T A <, RS
OIFEE L) TMICEREITER I LT 5 LHEE
R (W

PITFIic EREE DM 2 B~ 525, FEEUEE T
2=A N TORBICH > 2 EFHIEET— 7 5EKL
BRI E SR, RBEFOEEREX, 154V
MO EHRANE & # 1o L ER L 2 ENSE 2 5%
ZLTwW5, 72, WTNOWEE DL KBEISIm L ) Fn
WA T +aLR|AEI L EN T,



B A RGBS EEE (BA135)

42°N

Okushiri Basin

138°E 139°E 141°E

B4R HAMERGTROERLERE. 7V —0MHEBII1983 BAEHIMES & 019930 E kPR E 04
B, AR CH - 7 FEE I R AR,

Fig. 4 Major active faults in the middle part of the eastern margin of the Japan Sea. Aftershock areas of
the 1983 Nihonkai-chubu earthquake and 1993 Hokkaido Nansei-oki earthquake are shown by shading,
and the major areas of uplift are shown by broken lines.
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Fig. 5 Active faults in the northeastern part of the Japan Sea. Active fold and fault zones inferred from
the bathymetric contour maps and previous survey data are shown by the shading.
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Fig. 6 Seismic profiles of active faults bounding the southeastren and northeastern margins of the Hirase
Bank. a. Deformation of the uppermost sediments in the Mogami Trough due to active fault movement at
the eastern margin of the Hirase Bank. b. Quaternary fault which does not deform the upper most sedi-
ments in the Sado Ridge. Locations of the profiles are shown in Fig. 3.
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Fig. 7 Seismic profile of the Tobishima Bank. The bank consists of an asymmetric anticline, although no
reverse fault is observed. Location of the profile is shown in Fig. 3.
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Fig. 8 An active fault which cuts the last glacial trunca-

tion surface off Akita. Location of the profile is shown in
Fig. 3.
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Fig. 9 A reverse fault traversing the Mogami Trough in
the ENE direction. Deformation due to fault movement
reaches the uppermost sediments in the Mogami Trough,
indicating active movement on the fault. Location of the
profile is shown in Fig. 3.
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Fig. 10 Reverse faults in the Okushiri Ridge and about 30 km west of the Ridge, west of Nishitsugaru
Basin. The western fault is inferred to be an earthquake fault of the 1983 Nihonkai-chubu earthquake, de-
spite the smaller vertical offset than the other faults in the Okushiri Ridge. Location of the profile is
shown in Fig. 4.
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Fig. 11 A reverse fault which deforms the uppermost
sediments in the Nishitsugaru Basin. Location of the pro-
file is shown in Fig. 4. .
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Fig. 12 East-d1pp1ng reverse faults to the southvvest of the Matsumae Plateau. Location of the profile is

shown in Fig. 4.
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Fig. 13 An east-dipping reverse fault to the northwest of
the Matsumae Plateau. Location of the profile is shown
in Fig. 4.
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Fig. 14 Seismic profile of the Okushiri Ridge to the west of the Shiribeshi Trough. The ridge consists of
an east-verging asymmetric anticline, formed by west-dipping reverse faults. Location of the profile is

shown in Fig. 4.
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