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This study presents Quaternary sedimentation pattern around Dok-Island yolcanoes (Dok Island and Dok Sea-
mount), based on analysis of high-resolution (chirp) echo characters. Echo facies IA, showing sharp, continuous
bottom echo without subbottom reflectors, is recorded mainly from the flat tops of the volcanoes. This facies
indicates sands and gravels (re) deposited by shallow marine processes. Echo facies IIA in the basin floor and
basal slopes of the volcanoes and Oki Bank is characterized by semi-prolonged bottom and several parallel sub-
bottom echoes. This facies reflects hemipelagic settling with intermittent influences of turbidity currents in the
slope areas. Echo facies TIC is recorded from acoustically-transparent debrite masses on the basal slopes of the
volcanoes and Oki Bank. Echo facies IIIA is characterized by irregular hyperbolic echoes in the slope areas of
the volcanoes. It suggests hard rock basement or irregular volcanic edifices. Echo facies ITIC shows regularly- ‘
overlapping hyperbolic bottom echoes. It is interpreted to represent rock-fall deposits (talus) accumulated in the
mid-slope area. Echo characters and topography suggest that the tops of Dok-Island volcanoes were flattened
and lowered by shallow-marine erosional processes. The eroded sediments were transported to and deposited
in the base of slope and basin plain mainly by debris flows and turbidity currents along submarine canyons and
valleys.
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Fig. 1. Physiography of the Ulleung Basin and its margins. The box
indicates the study area. Contour interval is 200 m. Is. = Island; Smt.
= Seamount; UIG = Ulleung Interplain Gap.
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Fig. 2. Bathymetric map of the study area showing chirp-profiling
tracklines and coring site (dot). Bold lines indicate the locations of
profiles shown in Fig. 7. Contour interval is 100 m. Is.=Island; Smt.
= Seamount. Bathymetry modified from KORDI (1997). See figure
1 for location.

T Vi siAsoE A o, TR 4 2,200
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Fig. 3. 3D seafloor image around the Dok-Island volcanoes based on
SeaBeam data. Modified from KORDI (1997).
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Table 1. Description and interpretation of echo facies.

185 - BYE

Echo facies Description Occurrence Interpretation
Sharp, continuous bottom echoes with no subbottom Tops of Dok Island and Dok Sands and gravels (re)deposited by shal-
IA reflectors; flat or low-relief irregular surface topo- Seamount low marine processes (Damuth, and Hayes,
graphy 1977; Pratson and Laine, 1989; Chough et
al., 1997)
Semi-prolonged bottom echoes with several intermittent Basin floor and basal slope Composite deposits consisting of hemi-
ITA subbottom reflectors; smooth, undulatory, or irregularly —areas of Dok-Island and Dok pelagites and turbidites (Damuth, 1978,
eroded topography Seamount Mullins et al., 1979)
Acoustically transparent (i.e. no internal reflection) Basin floor and lower slope Debrites (Embley, 1976; Chough et al.,
1C sediment masses with variable surface echoes, suchas areas of Dok Island and Oki  1985; Yoon er al., 1991)
seafloor-tangential hyperbolae to weak or very prolong- Bank
ed reflectors; lens-shaped or lobate form
Distinct bottom echoes with very prolonged subbot- Slopes of Dok Island and Hard rock basement or ifregular volcanic
tom reflectors; irregular or flat surface topography Dok Seamount edifices (Damuth, 1978; Pratson and Laine,
A sometimes showing irregular, overlapping hyper- 1989)
bolae with significantly varying vertex elevations
(tens to hundreds of meters)
Clusters of relatively regularly-overlapping hyper- Mid-slope areas of Dok Island Deposits of slump/slide, debris flow and
mc bolae with varying vertex elevations (generally tens and Dok Seamount rock fall (Embley and Jacobi, 1977;
of meters); very prolonged subbottom reflection Pratson and Laine, 1989)
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Fig. 4. Typical features of echo facies around Dok-Island Volcanoes.
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Fig. 5. Columnar section of piston core 95-8 recovered from the
seafloor of Echo facies IIA. Core sediments are characterized by
abundant hemipelagites (bioturbated and crudely laminated muds)
and interlayered turbidites (distinctly laminated muds). See figure 2
for core location. After KORDI (1996).
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Table 2. Echo characters and depositional processes around Dok-Island volcanoes.

Physmgraphw Echo facies Topography and sediments Depositional processes
provinces
Flat and smooth, guyot-like top with coarse- Shallow marine processes (ie., waves, currents and
Top Type IA grained sediment cap storms) (re)depositing sands and gravels eroded from
volcanics
Irregular volcanic edifices with various-scale gul- Gravity fall of rocky blocks; bypass- ed mass flows
Slope Type IIIA, Type IIC  leys and canyons; exposed rocky basement locally through submarine canyons and gulleys :

with thin sediment layers and paches of talus

Relatively smooth topography with local reliefs Hemipelagic settling, turbidity currents and
of erosional (submarine channels) and deposi- debris flows

Base of slope

and basin floor Type 1IA, Type IIC

ing downslope

tional features (debrite lenses) by mass flows; fine-
grained sediments fringing the slope and thicken-
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A MAE thifee] B728 312 40 wiAleh(diffraction
hyperbolic echo)’} @5 Ex 8] 7| = vYehhes Ao
A, A2 AR TSI 1S Bk} ol A% u
Alb} we TRER gon, oot & mollA F kmE T
% Z¥A sl thFig. 4D).

EAHeA 2Hsks A4 wAEke 71Ee] wie A &
23 HANPL wrgstedl, MY FLANF AAL, S
(fracture zone) & F2 3Pt} 7)uke] BF2% S|} H4jo] &
Wl dojuke thEATES] siAE ol s FolA s
2 9)th(Damuth, 1978; Pratson and Laine, 1989). 38 Tt 7]
nieke] Aol Yk o g By [ACIA 9} e AT Wb
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Ql 7o B37HE thEd B4, 29 FE(roppy structure)?t 72
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3] o, o]Eg SHE AFANA HS- G FF HAEE
71E351= %10 E 4 IUTHEwing et al., 1973; Damuth, 1980).
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Fig. 6. Distribution of echo facies. Contour interval is 500 m. Is.=
Island; Smt=Seamount.



Ex P 0 HEZe vl e 24 109
3 - - e e 1o 11000 m
250 m P e 1
10 km i g
- é }g
500 m g fi A
1750m |- &
2000 m
‘ ;ﬁ, 10 km
(‘
2250 m W L E 2000 m
2000 m
2250 m

Fig. 7. Seismic profiles with codes of echo facies. For locations see figure 2.

0] & m ©]3te] HnA eyt dFF Fe 7|EER o]Fo]
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St AT ExshakA ZARE 4 100~200 mol
ARSI gloH, G5E Exg)xjate] FAEAA %} nd A2
SIAE ot ] AF WAt YEUA] g, vlwd TRl &
o] & m °l3t9] FL 7|HEZ o}FoR HA XS WS Ho)
= B I 1A9] BAo] T (Fig. 7A).
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39, SHEEA Y Atolud AAR)E BlEE v APH RRole
et MICy =/3 o2 B¥dith sy [ICE vz2d &
AHEA R8s A5 BAvrL B2, A JAL
o] Zole YEE £ A m olWelA T = thhe ®sit
2ATH(Fig. 7B).

ET A Y& SEAPA A 1,500~2,100 m)elE o 180
m Eo]8 B 3P EEX Y Alo|2 Hojk 4l o] &
TR AAFZE ¥& oA SEEAYEACE T
He] Yt}Fig. 6). °l8 FFEE F9] 1~25km, Zol7t 50m
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