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Abstract : The Cenozoic geological structures and the tectonic evolution of the southern Ulleung Basin were studied
with seismic profiles and exploration well data. Basement structure of the Korea Strait is distinctly characterized
by normal faults trending northeast to southwest. The normal fauits of the basement are most likely related to
the initial rifting and extensional tectonics of Ulleung Basin. Tsushima fault along the west coast of Tsushima islands
runs northeastward to the central Ulleung Basin. The Middle Miocene and older sequences in the Tsushima Strait
show folds and faults mostly trending northeast to southwest. These folds and faults may be interpreted as a result
of compressional tectonics. The Late Miocene to Qauternary sequences are not much deformed, but numerous faults
mostly N-S trending are dominated in the Tsushima Strait. The Ulleung Basin was in intial rifting during Oligocene,
and then active extension and subsidence from Early to early Middle Miocene. Therefore SW Japan separated from
Korea Peninsula and drifted toward southeast, and Ulleung Basin was formed as a pull-apart basin under dextral
transtensional tectonic regime. During rifting and extensional stage, Tsushima fault as a main tectonic line separating
SW Japan block from the Korean Peninsula acted as a normal faulting with right-lateral strike-slip motion as SW
Japan drifted southeastward. During middle Middle Miocene to early Late Miocene, the opening of Ulleung basin
stopped and uplifted due to compressional tectonics. The southwest Japan block converging on the Korean Peninsula
caused compressional stress to the southern margin of Ulleung Basin, resulting in strong deformation under sinistral
transpressional tectonic regime. Tsushima fault acted as thrust fault with left-lateral strike-slip motion. From middle
Late Miocene to Quaternary, the southern margin of Ulleung Basin has been controlled by compressional motion.
Thus the Tsushima fault still appears to be an active thrust fault by compressional tectonic regime.
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Fig. 1. Tectonic map of the East Sea(modified after Jolivet
and Tamaki, 1992) and the study area outlined by he--
avy line. 1, continental blocks; 2, oceanic crust; 3, ocea-
nic crust and extremelyb thinned continental crust(ru-
led); 4, thinned continental crust. BTL, Butsuzo Tecto-
nic Line; IBR, Izu-Bonin Ridge; ISTL, Itoigawa-Shizu-
oka Tectonic Line; KPR, Kyushu-Palau Ridge; kyb, Kita
Yamato Bank; MTL, Median Tectonic Line; nkr, North
Korean Ridge; ob, Oki Bank; TF, Tsushima Fault; TTL,
Tanakura Tectonic Line; skr, South Korean Ridge; yb,
Yamato Bank; YF, Yangsan Fault. Pb-Zn and Cu-W re-
present the metallogenic belts offset by the Yangsan
and Tsushima faults described in Sillitoe(1977).
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Fig. 2. Map of ship’s track with locations of 6 exploration we-
Is in the study area. Heavy line segments with num-
ber show location of profiles illustrated in figures of
this text. D-1, Dolgorae-1; HG-1, Hagi-1; HM-1, Ham-
ada-1; K-1, Kokubu-1; O-1, Oki-1; Y-1, Yamaguchi-1.

Fig. 3. Bathymetric map of the Korea-Tsushima Strait region.

Contours are in meters.
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Fig. 4. An example of single-channel seismic profile with inte-
rpreted section showing 5 Units, such as Unit Q, Unit
P, Unit ML, and Unit MM in descending order.
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Fig. 5. An example of multi-channel seismic profile showing
sequences that are divided into 5 Groups(X through
D)(after Itoh et al, 1992). X through K-Group sequen-
ces are strongly deformed by compressional tectonics.
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Fig. 6. An example of single-channel seismic profile with inte-
rpreted section showiﬂg 4 Units(Unit Q, Unit P, Unit
ML, and Unit MM) that are divided by geologic infor
mation of Dolgorae-1 and Yamaguchi-1 wells.

Table 1. Stratigraphic correlation of the study area and adjacent
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Fig. 7. Time structural map of the top Unit MM. Contour de-
pth(in second) are bélow present sea level. 1, thrust
fault(sawteetl, on upthrown side); 2, normal fault(bar on
downthrown side); 3, fault(type uncertain); 4, anticline,

showing plunge; 5, syncline, showing plunge; 6, monoc-

line, showing plunge.

Fig. 8. An example of interpreted seismic section showing 4
Units(Unit Q, Unit P, Unit ML, and Unit MM) that are
divided by geologic information of Dolgorae-1 well(mo
dified after Park, 1987). Right side of section showing
the folding structure and the Tsushima fault.
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Fig. 9. An example of single-channel seismic profile with inte-
rpreted section across the Korea Strait showing the

Tsushima fault as active thrust fault,

Fig. 10. An example of single-channel seismic profile with in

terpreted section showing strongly deformed and up
lifted Unit MM with fault and fold structures by
NNW-SSE compressional regime. Note that massflow
sediments showing chaotic seismic facies(ch) occur in
lower slope area.

1

Fig. 11. Time structural map of the top Unit ML. Contour de-
pth(in second) are below present sea level. Note that ‘
hatched areas indicate outcrops of pre-Unit ML. 1, thrust
fault(sawteeth on upthrown side); 2, normal fault(bar on
downthrown side); 3, fault(type uncertain).
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Fig. 12, An example of single-channel seismic profile with in
terpreted section showing the Tsushima thrust faults
that cut through sedimentary layers from Unit MM
to Unit Q.
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Fig. 13. Time structural map of the toﬁ Unit P, Contour de-

pth(in second) are below present sea :lev'el._ Note that
hatched areas indicate outcrops of pre-Unit P. 1, thr- -
ust fault(sawteeth on upthrown side); 2, normal fault

(bar on downthrown side); 3, fault(type uncertain).
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“Fig. 14. Structural map of the Unit Q. 1, normal fault(bar on
downthrown side); 2, fault(type uncertain). Water depth
are in meters. .

0

Fig. 15. The structural map of the southern Ulleung Basin.
Normal faults off SE Korea occurred in basement and
folds and thrust faults off SW Japan including the
Tsushima Islands formed from basement(?) through
early Late Miocene sequences. The map is compiled
~and synthesized, in addition to Fig. 7 in this text,
from the following : Shimada(1977); Minami(1979); .
KIER(1982). 1, normal fault on basement(bar on dow-
nthrown side); 2, thrust fault(sawteeth on upthrown

" side); 3, anticline; 4, syncline.
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Fig. 16. An example of multi-channel seismic profile with inte-
rpreted section across the Korea Strait showing normal
faults on basement overlain by thick Cenozoic sedi-
ment(courtesy of KIER).
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Fig. 17. Folding structural map of Tsushima Islands(Shimada,
1977) compared with left simple shear model by Syl-
vester(1988). En echelon folds in Tsushima Islands
have been produced as a result of sinistral strike-slip
along the Tsushima fault.
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Fig. 18. Summary diagram of tectonic evolution of southern
Ulleung Basin with tectonic role of Tsushima fault.
Width of the tectonic activity bars are proportional to
the displacement rate.
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Fig. 19. Possible basin evolution across the Korea-Tsushima
Strait in southern Ulleung Basin. TF, Tsushima fault;
T, displacement toward viewer; A, away from viewer.
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