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Paleoenvironments and Volcanism of the
Ulleung Basin : Sedimentary Environment
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The East Sea is a typical back-arc basin consisting of basins, plateaus, ridges, and seamounts. The
Ulleng Basin, located in the southwestern corner of the East Sea, contains thick Neogene sedimentary
sequence. Analysis of over 2,500 km of single-channel seismic reflection data suggests that hemipelagic
sedimentation prevailed over much of the basin during the late Miocene and pelagic sedimentation
became more dominant during the Pliocene. During the Pleistocene terrigeneous sediments transported
by turbidity currents and other gravity flows, together with continuous hemipelagic settling, resulted in
well-stratified sedimentary layers. Influx of terrigenous sediments during the Pleistocene formed
depocenters in the western and southern parts of the basins. In the Ulleung Interplain Gap, where the
Ulleung Basin joins the deeper Japan Basin, sediment waves suggesting bottom current activities are
seen
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Fig. 1. Physiography of the East Sea. Deep Sea Drilling Project drilling sﬂes(299~302) and Ocean Dri-
lling Project drilling sites(794~799) are shown. Contour interval in meters.
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Fig. 2. Physiography of the Ulleung Basin and distribution of seismic data used in this study. Locations
for seismic profiles are indicated by heavy lines and respective figure numbers. Contour interval

in meters.
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Fig. 4. Seismic section showing seismic sequences and their boundaries. See Figure 2 for location.

484



EEAY 283H T Ao B A7 HARH

130° 132°
1 T T
3s° 4 38°
30 . )
~ ol 28
/)),_n ULLEUNG 1S, eape—a:
2
///'—’/
i -
36° L — I 28°

130° 132°

Fig. 5. Time structure of the acoustic basement. The southern part of the map was adapted from Lee
(1992). Contour interval in seconds.
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Fig. 6. Time structure of the top of middle Miocene. Contour interval in seconds.
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Fig. 9. Time thickness of total sediment above acoustic basement. Contour interval in seconds.
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Fig. 13. Seismic section showing seismic character of acoustic basement. See Figure 2 for location.

SE NwW
25
n
(V]
&2
=
E 30 ssematt
1 SEm=ig- LA R;_ 4 P
4]
3
’_-
>..
< 35
2
z
. LAYER 1-(A|Vlll.)l‘DLE M|6¢§NE)
40 "

Fig. 14. Seismic section showing seismic character of Layers 1~4. See Figure 2 for location.
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Fig. 15. Seismic section showing slump deposits in Layer 4. See Figure 2 for location.
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Ulleung Interplain Gap. See Figure 2 for location.

490



E5EA

3 dde 4 FHRY AFTOZRE 4 A
FAME AE (Lee, 1990)E o] &3t 334k o]
AN 7 FAAAUY FRES I o FAE
Uehlie THFol AU, oj5g o] &3ty
29 72 2 Fzee 333 =534 (depocen-
ter) ] $1A8}t ol A7L-FF WSS oA

M djAo] ¥t ¥ Sangreest Widmier (1977)
o] A3 WHUZ 7t %9 seismic facies® A4
Aok ARG £¥, F#HH W3 dAe FAH
d HHZALH HA#FE fFster =i #rh
B A7 o]fd ArE ARdAMe HAH] @
obA &g AW s o] Erts . Yol
2 ARAE Qo] gt AT gA 2
ESEAY AuAQ HA A WS AP B

oh.

245

B4 AEE ol &3t TAA 4 100me A=
FA%E (Figure 3)E A3 GF A FeA g
A& 1500 m¥%E 2700 m7HA REHT A MF
FAus 48 ojolAE utxe Jhgg
SAMHI gl Qa1 G2 4l0] 1,500 mof A
2,200 m7}A] o}F febsiA Wty EAuieta A
Aoz olojzld, ¥4 ¢EEFH FE FUFEE Ok
Banke] #¢ AlHOE o]RojFom BE R
fEAe 2529 WA ¢ A wuia gl
o} 2559 Exitoldis £53 A4 (Ulleung Sea-
mount) (Chough, 1983)¢] Exulgto 255 <F 1,000
mBE F58 ok

S5EAY dEEAE ddste UG daiMe
B dqdA AdE FAE) 7189 ojud fAE
Bo A AEE BodEo UIGY 5% AHHL o
SR Q) v uA F3 AT ghgol Jla 3E AP
o guh3l #Hly AAH oz FAMe] YAt

fo A do

i

491

1o
=1}
ot
ol
&
o
r
et
oft
o
oX,
2,
-]
e

AT HHER

A 2E FHRNA ANFEH 21T 19 AFA
A& (Lee, 1994)9F AIZE-A =34 (Exploitech Inc,
1989)& EUIZ Yoon (1994)9 A9 & 479 &
5 Huistd Al A9 @455 ZAH (top of mid-
dle Miocene, top of Miocene, top of Pliocene; Figure
4)°] A=A, S37)49 (Figure 4)& 5 A 8
Mol 7b58t A Zlolo AT WA Z ot &8V
wial 2t g A n AAEe u72E dopr ] Y3t
o] 59 B FA| (two-way travel time) TZ% (Fi-
gure 5~8)& FA3stSrh

S%71ve] L2% (Figure 5)F Lee (1992)8 7%
=9 FAlst UIGA G oA Bt g4 S0
T2E HoFY, Figure 69 BHHE Lee (1992) 9]
TEEE 23 Aot S3¢7)uke H1 FHole &

2l

A FFHA 5528 YA VIGIHE 4528
T geth 479 ol olulEEAY &7

Z o] (Tamaki, 1988) ¢+ ¥l =8t A% 7027 A€ ¢
BA9 S (Tamaki, 1988) Bohe E4 g},
7] who] 2. M A el ol (Figure 6)& 3.35~38%
o] WY ol BA FARA 37%]1 UIGIA € 3.
622 & ol Holx] Yt} £5E HZd= 38
Z 5N X9 §3& BAET mlol8A 45
9] o] (Figure 7)& %7] vlole MY 4539} n}
ANAE BA YR UIGH 2 ZolE Hojx &
Ak F7] ol o M9 FE R wiro] FFE Ho
A UIGZH 97 o 4 55 959 £+ g%
Z dddl vt £7) njo] oA AR FERTA B
old ¥Av T JettA ek UG &
I et Eehol oA A&3e) Zo)
EEEAANM F e EA F3 ol
Uepbe g UIGdE vho) 4] &FF-oA ek
%1 IWAZREH Fol7t F
Jhebe 9@ AlEE o]FX gt AlZo] ¥
Zeto] oA oldox EAFY
Aoz AZtst o A Go)A 259 HgEol 35%
ol gl Zolo A F43] BFA v}t E7h53sA
123

ojN e rZ N



EEER

o]"

HAZ9 FA47 23 % (Figure 99 =
Z7] vhol oM AZHEMAY F& A
A& ALFIE (37] vlo| A, E}o]
oA, HAAH s} E2 A4, Figure 10~12)7F ¢4
" SF7EE F7 “}°35’_*ﬂ 45, 37) "
oo Al HAM E2AH £& 27 Layer 1, Layer 2,
Layer 3, Layer 42 F 272 3gch

B84 HHE £ (Figure 9 20% o3
_O_E“i Tamaki (1988) 7} 2HE3 AR EA Y HAE
EFA9 Hug# vixsd. UG H1L 74 1.2

2 o402 £5¥ANT HH g0l NS woh B
A B F4R9 UIGHA B3t S} 2rfa

Hgetd #4 F¢RAAY HHEET UIGeIA S -

ok 1.7800)t}. Layer 291 S (Figure 10)T 24 ¢
Zo] 2 wad HANFA LEEA GEA A of HF

Eo

Az 2EFe 9 FL FHIAAE BAZFD Layer

39 57l (Figure 1= ¥4 Y534 23 3%
ozt 449 ¥Be ve 21 £¥ ¥4 A%

FERAA AFEY HAAES BT UIGAA=
Fa g g4 YeA @Feth Layer 49 3F%E
(Figure 12)91X% Layer 3 $3%A vehd £

FEF HAHAd Rt FaHe) A EFE HE
o Mz A€ HHAYE gdd] g Rez

Bttt B8 &2 AR dnE FHde 95 EE
gds BFez HAM ZA wEH Y.
SIS

27 kol w3y ‘}9&\3} Layer 12
01]"1 AgHol U zl£4 szt At
o] e} A ME WAL FAol
(Flgure 14). ojsk Zo] 852 7 WApZol
‘}x} oo Ao ~dze Exo] oaly]
Aot Layer 2€ Layer 1% wi-¢ frAFSHY Axt
&£43 Ao}l 27 ¢ ¥ (Figure 14).

-

=

“
5
o

o2 4

2

R

73] Layer 29 %< Fo57t e WAFOR
A Eol glth Layer 3& AAFHo 2 ¥AbEe] 4L
dloksh B2 JhHA FAAHOE G&Ae] wi,
32 AEF7E Ze WIFEE FAHY A (Fi-
gure 14). A9 BAxZol= v]1F A&7 A F o
F2 S S0 Layer 39 HAHE A, o
At itz o] HAo] Wiokd A9 AAe 4
Fateh UIGI M= Layers 1, 2, 3 BF Al
2 FA7 A G440 £1 F AR
Bolg ¥AIEZER Ho] Stk Layer 45
A&l e =32 A Pastn FZo]
o2 FAH Utk (Figure 14). £4 H#
7Agas Jee7gaY F3 AlHez
FE A -6'3’}0114 &elo] g
3 EHEEC] Layer 45 T4 (Figure 15).
UIG A gele ole & HAE vz ££02 HFFe
dFoz Holg HAITF RVt UIGY BHFZ F1
A Zx3) (Figure 16).

o

z 2 10
jo mlo
ut

=
>
e

}

o

NQMFEFNJEOXL__‘

79 2
o] Fo UIGA %

A
o

2

X

HI
Jm

£

i
L—I—d

o o OF
ot m2

S5EAY AA HARRZE 5] ¢
o] wER dREAG °l=“} £4 g4

EAQY £5EA HA29 SFEAS v
Wy F9) shvd 2o}, Figure 172 ODP

A (Shlpboard Scientific Party, 1990a, 1990b)$}
Tamaki et al. (1992)E. AE 22 (ODP site

3
g2

[o]

—_

Fzxg

795)% ofahE 7] (ODP site 797)9] FHESH ¥ @
FEPY BUE $58A4 BARFe w4} 54

Bo 2}

1970 ) o]l dEEANM AAD DSDPY A Fe
7kt A] REEtA] E3le] slukeke] RS whalA|
F3q ot 19806t Fuk ODP A2 YEEAS
ofnf ER Ao A HE4E §4FH Yoz FAHE A
B 7jutebg #2138 c} (Shipboard Scientific Party,
1990a, 1990b). 12} EEEA A= o} 7HA] ol
g ARE U7 HEd 2RV EE HHEY
o Jee) waAA stk A2 @An 24
A7 (Kim et al, 1994) 938 &FEA 9] 75k
&9} Ay FEst opfEEXEG gz

492



02N 5 3 E 3 .
$SEAY 18745 gE 544 B A7 HAYEH
SITE 798 SITE 797
{Japan Basin) (Yamato Basin) Ulleung Basin
WD = 3300m WD = 2862m WD = 2250m
BELOW Seismic Selsmic Selmic
SEAFLOOR Litholegy Characer Lithology Characher Character
om —
g
Weakly
Sratfied 8 Weakly
Statified
100 — § 2
. Stronly E
Mo Well Sratifed | 5
. H 3
0 3 3
200 OO § g
RAAAE T par
v a
NSNS
(C’_VGV‘}V— §
300 — e PRIV
IO ; Fai
Noroor H e .
ervo H 3 §
[AWAWAVAYAY Transparent
| _BAAAALRI| Syeogh Woakly parent | 8
400 BAAAAA;‘;A%A s e Stathied a
YR e
%AAAAA%‘ 5
- -
500 —
&AAAA%%AL_. Srathed
YWY
% OO Moderately
2| | well Statified v v Top:

600 — g dovovovily Weakly andior | @
k v vv |2 regularly g
= s g od

—— 9 v . =
S a k. =t :
700 4vvvvvv = Opacue T v,,'E Opaque - 3
viovy {fooutic —u! feoutc Trnsparent
vv vvvv ement) vvvv -y
TD762m e
800 — . :
Vv VvV
V V.V
]
900 j vy VYV T’.L'::ul-l;“
TD.803m Weaky and/or |,
mﬂiﬂ =
=
1000 -1
----- Pem==q?
T T Acoustic
Major lithology i 1 Igneous rocks Basement
[VEIV ~ s ! ! vV Vv
e RS ] ] v v
Nt LIV WY : 1 9 : v v
Clayand  piatomooze Diatom clay | Pebbly 1 Basaltic
silty clay 1 claystone ;  sills and flows
e i i
A ]
WAL - : i
Chertand Calcareous and  Sand i Bioclastic Calcareous :
siliceous clay Phosphalic and silt : sand ooze |
alternation clay i :
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Fo 2& 4z il A4 HIAZ{Eo] Y L4
4 BAo] AsHE Aotk 25 EA NF e
¢ B34 (Figure 12)2 3T SRAJoz Ry B
& %9 HAEo] FUSHAY] WEoln, o] HAAH
© IR FYE HFHE YFE EAE
239 o|53A ¥ YA Aoz Azdd &8
22 g&o gaee ntol oA GG o] A&
Aoz Y AZRE HAE FYHAAL Aolth
Layer 4¢] &4 %9 shve B4 @7 4% A9
UIG g% Yelvs Fgo|u &elo| g2 Alg o
oJg H 2 golc}, o])d EAo| Layer 49147 &<l
He ofre ARdA Bds A5 sl F7
&l AL HAUAFt 53] B2 EAHEo] FHY
HEBolY gEAIHOZRE RYHA7] o),

UIGA 99 garulel= €524 7wz o 4
& YEEAY 7S B gle TRF Ao
EAg o] F2A P BA A XUIFH &
A AAY UIGHA HA& 57} Yol o] A H
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ESEAY 18733 FUEF 40 B

o 7ivte) 7ol AA Uo7 WEolth E£FEA
9 LY BA FYRAAE B398 & gL

o2 Ho} 1 AR7E YRER, ofv}
EXA e} w2 st gkolu sk e (vol-
canic sills) 22 T4 A& Zojn.,

F71 vhol QAN dAje] o]2UM SEEAE X
& Fd AAZ AY wsg HHAAINE AL
B AZET. §7) mele et 3 AN o
ZEA, oFtEEA NG Zo] wrFy HH 2Ll
AR, ded=g Akt i}&%‘% | A&
FAAT o= Axd Y HAZE AsHe=
TEAAG. EFole A e A EH o] $As
a4 t2d JEY 722 $29 HHo| T
Aot YEA 38 fYo FHEE+
AR A4A FALr R FN Ad HAAE
Stole AEFEL dxfd o U EA HAHEZ
Fo] met ksl By 48D WA
Agol F7AE 3¢ AL 2FEAAE A
HE3 A% g0 YU TAHe T

oju &efold e HAEY AR YAtk UIGAE
M #A=2HY ooz Holx A ulgt (sedi-
ment wave)©o| YERATH

£ E

UIG (Ulleung Interplain Gap) X199 2% 7|xtel=
Ao 7tE o e JEEXA e ¥
F23 oM (saddle)o] EAF o] 724 ¢
22 44 2715H EAdAAY UIGAHA =
E7F WebA o]F EART vty H7e] FA
dojt7] delnt. 584 S¥7NE 2A F
FrANE FAd & oy BAY 540z B
of I ANt YREX opplER A npistA = 3}
e FAEHY ds Aoz FRAY F7) vt
2.4l (late Miocene) Al AAlo] ol2 @A EFEAE
3 AAY A9 Hxg HHAAc2A YREA,
ofmtER Ao Mg} Zo] whelokd EHAHzHE o %*ﬂff}
AL, = Fx9 ] HHER ASHoE T
5]315}. Z2}o] 2 A (Pliocene) o= 9 ¥4 EH o] ‘?‘
A AEA FRAEY F2U] o] &sA I

Mr

oo o o
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a7 =483

PHRoY &AL HHEY LR HAEEE A
9 944 HA&zng g4 7ok HAA (Plei-
stocene) 5t = LEF (gravity flows)d 28 &
A HAZY fde] FUistd g HAEH v
3 HAEO FAL & FAdAT

A A

B A7E 000dE T AYFAHGR}
72N Ao g3 FhIAen, oo 7
AE =AY GUAY B4t WAAEE AFH F

A FFAFATLG AAobAA HYAD % A7

gedTa FERAG ARG FHAYEAE
FHAT £4E F AFYBRAATHE (CMR)
““4ﬂ%ﬂﬁ
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