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A Seismic Study on Muddy Sediment Deposits in the Northern Shelf of the
East China Sea

Dong-Lim Choi'*, Tae-Hee Lee!, Hae-Soo Yoo?, Dhong-I1 Lim', Sik Huh? and Kwang-Hee Kim?

South Sea Institute, Korea Ocean Research and Development Institute, Geoje 656-830, Korea
’Marine Geoenvironment Research Division, Korea Ocean Research and Development Institute, Ansan PO. Box
29, Seoul 425-600, Korea

We present the sedimentary sequence and distribution pattern of the late Holocene muddy deposits in the northern
East China Sea shelf using the high-resolution “Chirp” profiles. The seismic sedimentary sequence overlying acoustic
basement (basal reflector-B) can be divided into two depositional units (Unit | and 2) bounded by erosional bounding
surface (mid reflector-M). The lower Unit 1 above basal reflector-B is characterized by the acoustically parallel to sub-
parallel reflections and channel-fill facies. The upper Unit 2, up to 7.m in thickness, shows seismically semi-transpar-
ent seismic facies and lenticular body form. On the base of sequence stratigraphic concept, these two sediment units
have developed during transgression and highstand period, respectively, since the last sea-level lowstand. The transgres-
sive systems tract (Unit 1) ke directly on the sequence boundary (reflector B) that have formed during the last glacial
maximum. The transgressive systems tract in this study consists mostly of complex of delta, fluvial, and tidal deposits
within the incised valley estuary system. The maximum flooding surface (reflector M) corresponding to the top sur-
face of transgressive systems tract is obviously characterized by erosional depression. The highstand systems tract
(Unit 2) above maximum flooding surface is made up of the mud patch filled with the erosional depression. The high-
stand mud deposits showing a circle shape just like a typhoon symbol locates about 140 km off the south of Cheju
Island with water depth of 60~90 m. Coverage area and total sediment volume of the mud deposits are about
3,200 km? and 10.7x10° m?, respectively. The origin of the mud patch is interpreted as a result of accumulating sus-
pended sediments derived from the paleo-Yellow and/or Yangtze Rivers. The circular distribution pattern of the mud
patch appears to be largely controlled by the presence of cyclonic eddy in the northern East China Sea.

Key words : mud patch, high-resolution “Chirp” data, depositional units, sequence stratigraphy, East China Sea shelf
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1. M B

S 719 €A HEEe 32 yEaT A3
A3 2 s g AeHez YA ¢
N FHFAGME gy 38 YEEHHES 7
ol ¥ a2 WuEEol 8 BEsial vt
Park et al, 1996; Park et al, 1999). == GA) A
AFQ] R B3lelr FEEE HAES Faj T
A} A Mg uE) 2% addd vAE #2535
o] FH A st gloH, A 71 A H

40°

35°

vv

s Y

OS] - fol - AT - F4 -

23]

B 7} 7 Y7 9 Q9re e 55300
T aokMilliman et al, 1985a, b; Chen ef al,
2000; Liu et al, 2002).

Apsidel EE2aole ikl 424 ¢ 130m
o) WEREIA BA S F3oE A o 450km
oA Ha oF 120km Hold ¥lwa HE3 t§5]
QA gl glem, ojojx FALY) tiEAEE A
1} 2000m ol de AANEE Holx e}
A7t 2AFTHFg. 1). T2F09) 8F e o
% 7199 &G BEFe] tihdRet 9 %

Mr

R T W, A aaa

25°N

120°

125° 130°E

Fig. 1. Map showing the study area (boxed area) and bathymetry of the East China Sea and adjacent seas. Shaded areas
show the location of late Holocene muddy deposits in the Yellow and East China Seas.



HA e LAYl ARFE ZA FRAY
(Beardsley et al, 1985). ©] tiuhdF Ags)ade
B2 YUig5ea 5| v
F2 27199, g e Agee A dMee
o] Ao fYArt.

FEEle uEEele T2 A oxe &
A& (relic sediment)?] Eeld HAEo] fFo| &
k= B, B guiEEole gk vd 5H%
o] R¥gth(Butenko ef al, 1985; Milliman et al,
1985a; Yoo et al, 2002; Saito, 1998b). 7FF& 7W7l-&
A7 SFtollA] €k 350 km DR QR E§
o7 EIsl= 22 FE(patch) FElS] A HAZ
o] EAjsi, Ve BT Ao HYE Baekk
< o83t o] YA FHAA it S I Ex
A77F IE o] FoHHButenko ¢ al, 1985; Yang

34°N

[
s
s
&

O

o4

FuE =Rl et 635

ef al, 1995; Yoo et al, 2002). Zelu} o}F7}A] o)
yA gae] B3 gaat ag )Xok Ak dH,
TR, 81 24 de B4 5o A+ vEsith

AFslde A= i A EH: 300456~ 3285,
A 125°% 15'~126°45)00 A3 F5=tee] B
BogEos 4L oF 60~110 m Alojolr, A&l
A FEo g HA PoX|e dRkek X E S Helth
Fig. 1. ¥ a79 23 1) 28} Chip B
A7 BAe 58 50 S AiEsel ddd
YA gxAe] Frot B de, 2) 5] F4 @
g Ry, 2Ela 3 79S8 wWele v sith

2. oiTHY o XiE

B o] AME AEs A Chinp B9

33°N

32°N

0 50

100Km

%

124 125°E

126°E 127°E

Fig. 2. Map showing ship's tracklines with bathymetry of the study area. Heavy lines with numbers indicate the location of

seismic profiles shown in the figures. Contours are in meters.
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Wxo|m, ODEC (Ocean Data Equipment Corpora-
tion)AFe] BATHY-2000P RIS®AL AAdo 2 8kHz
] FM Chirp #H3& ol83le] #53iath &4
H B9 g s A2 793R Ao
o =3 EPC 9800 71E5AIE o]-83le] AFHEsE
71535tk AR FH5L Eidd T FEEA
“EFEl B o834 20039 4¥5 20043 5990 2
| Ee AAEAY. Bt S A4 %5‘*"1 v
] W S47 BA -GS U] W) &% :Lﬂ
YR HxEHog FAHLH, F 4 A
6,400 Lkm o o]2th(Fig. 2). T3l X #5
FelEe d2¥ DGPS /‘V\‘?‘JQ 01%3P232“1
Al ZAMDY] £5F ¢F =EE 10}051‘:} ks
¥ B4 EE/‘W‘IWW Y3 A FHE -1:’—‘7 A5
s} 7188 AFARES o83t HAEY T
SHEEE 1,500 m/s FAHSle] &St @A 7
=3 "‘&1]“’]' M2 7S] g VR R Fo] A
A oH(Vail, 1987; Posamentier et al, 1988; Van
Wagoner et al., 1990).

o rlr
kJ

)Jl
r.
HE = r}o £

!

3. 97 g

3.1, EtMI &M

Chirp &4 3} ‘&ﬁE‘ﬂW & JtEs = %‘1’]
(depositional unit)e} ©1E-& FE3h= A ZAH (un
boundary)* AR - B4 e A7 l‘l‘

< NAZEFE “reflector-B’o.E 32, ThA] A9 H
;<4z1\1‘=~' TR 7 FF “reflector-MS 7R3}

_|>I

50m

oINS - B3k - UBY - B -

493

SiThFigs. 3~5). 7142 % 9 IR A3
0 528 e = olel A4 B Sel 5
A%A Unit 1} 3919] H224 (Unit 22 728

3.2. M A

71 HAH@eflector-By: ©] RFAWE ZIE=
Chirp ©43 @A FEHE 7|4 AAHSE oF
20,0008 A3F, F4do] A B} 9F 110~130m &
= o F% Wr)Eet AFXGe] 7l xE&E
PAE 2R Faroz AETiSaito, 1998a).
Aol wae w$ BF2d 23 ojFE FE
(channel) 2@ 24 F(incised valley) FeIE Yepdth
(Figs. 3 & 4). A7AGel 223 71773 AHS] Ao
Hole o slaH ol & 90m F=olct.

7+ HAM (reflector-M): ©] AAHE-L Bdw) TR
A 71A AAEYE sk HAFW 7P Fslo]
TEEE F7 AA v R 3§ s ol 65~
85m A YRS} AR =28 ST BAR
% “H—?— Beksh, 4 H55g AAsks X9 A

& gualA sl AT S O]—‘?——E]-(Figs 3

& 4). st9 H4% Unit 19 4% SRges
AR AAF #AEE JAE on, 49 5114
% Unit 2= 2+ AR ds) 4% 23 (onlap)st
) Adgivh(Figs. 3~5). 53] 31919 H&S Unit 1

o Vs A3 wRAPEe] BAF FERRe dele] §
HZ Unit 10] HA=E7] Aol BAA a]=kgo] 9l
A& A

(Depth)

7Bm

100 m

125 m =

50m

(Depth)

75m

100 m

125 m

Fig. 3. High resolution chirp seismic profile and its interpretation showing two sedimentary units (Unit 1 and 2), bounded
by mid reflector-M, above the basal reflector-B. SB: sequence boundary, MFS: maximum flooding surface, HST: highstand
systems tract, TST: transgressive systems tract. Location of the profile is shown in Fig, 2.
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3.3. E|lXEAM et o} 0]59] -r”ﬂL o] o] 2 &3 FHAFH =
Unit 1: B33 712 ZAA 9ol Eole AT A 25mely}, Adkde s 10m welelth H&dg
12 F2 £2 Ee J2e gEdis gy 3asl e FAolM :5‘:‘“%*— 7FaA HAF gholR|H, o)
th ¥ EATYe BAe diarA £ 29 1 2 24 80 m 2o AR o] Fe] A HHE
+ %8 gH(subparalle] to paralle]) ¥ =MF E‘}/\]—%ﬂﬂ S AF AFZHE VAS T AR HE o] 25
EAE HAFEH, A58 %53t (Fgs. 3 and 4). o2t} (Yoo ¢t al, 2002; S=TLATY, 2002).
5 AGoM= 7EFE Qg &3 EES] UrE]"Tl' Unit 2: ZA1H 02 AFHo) &ale HARY 28 &
50m

(Depth) [ --gW " T NE

100 m

1256 m

50 m
(Depth)

75m

100 m

125m

Fig. 4. High resolution chirp seismic profile and its showing two sedimentary units (Unit 1 and 2), bounded by mid
reflector-M, above the basal reflector-B. SB: sequence boundary, MFS: maximum flooding surface, HST: highstand
systems tract, TST: transgressive systems tract. Location of the profile is shown in Fig. 2.

50 m
(Depth)

75 m

100m 4.

H B | e e ———
f j | , ; ;0 10km

125m

50 m
(Depth)

75m

100 m -

p » ; 0 10km

125 m

Fig. 5. High resolution chirp seismic profile and its interpretation showing two sedimentary units (Unit 1 and 2), bounded
by mid reflector-M, above the basal reflector-B. SB: sequence boundary, MFS: maximum flooding surface, HST: highstand
systems tract, TST: transgressive systems tract. Location of the profile is shown in Fig. 2.
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2b AR Y ARL S 9ow, A Ao 7
m o et ¥ HAusle Byt gasy =

A R 125 21 @& ¥4 T 959 (ran-
sparent to semi- txansparent)f?} 312 Helvh(Figs.
3~5). o] HAZ AL 4 F 60~90 m ¥
9o o530l $IRIsIH, AlF EHE #4] Azl 9
3P it Y& 8¢ ol HEA EHHEC] A3t
(%), personal communication). ©] ¢ thal dgd &

o B4 T gold AN Jlesdnt.

34. LE EXFUnit 2)o WELSM

wet Sef: Ud H94 (Unit 2)9] s AARE &
AR RA Ao o] | Hlwd Hest A
Fo| BAQF oIt} 53] WAudke] AN Fej= A

W - 3y - 433

ojRle BEFo 2= Helel A¥g HelthFigs. 3 &
4). et Unit 27F 22ela e Sl Auxes
02 AGRY Zo] #l AXAY XFPo= A 7m
72 HAFo| Bxsl rkFig 4). uEA] R
A 53 AGe) HEze $79M E55S )
Az} gl Fe HeltkFigs. 3 & 4). o] 59
e 548 7Y W P Axdie] HEZ A
3l Bdo] 283 rlEighol 23 HEWTE B
o}, olgldt Uz HalZe] 832 sHHe ol He
s, FAlo] Zolxe ke g et AALE o]Eth
Uz Hazel Ui Eage dukgoz diRmoA
FHe odolX, AR ZA =Rl XMEH?J AL

A5 REAGL Srael FHn ARl 1
o7 FTEHE(Fg 4). 3% 839 FAs o o

WEHES O 3~4me) YRE F

AR A ez wgsla glom, ool 4ol 4 3molH, A
34°N T =
33°N
32°N
31°N
0 50 100 Km
124°€ 125% 126°E

127°E

Fig. 6. Isopach map showing the thickness of mud patch (solid lines), superimposed on the bathymetry in the study area

(dashed lines). Contours are in meters.



F59) HPUhS 3 2

AZ §A X3 HEg HAEZ2 Addio] £
gl ghAlEE) 7t YeRdt)

A g 7= B u dHEAA ER1EE |
2 gHZ0 waA9L A% 125°30'~ 126°30¢ 9=
31°15'~32°05 91Xl 5<F ¥ HelE JeEPRITiFig. 6).
olg9] WHHE vlX| HF HAIS} AL, %
HeE T wake® oF 50km, - o of
70km otk BEXHAL ¢F 3200km? o], F-¥&
10.7X10°m? o)t} AFAGoIN A E HAE We
oF 1450 kg/m’S 4831 (Keller and Yincan, 1985),
FAE o 155X 10° ton (1552 E)0 2 Aakdr,

4. £ o]

a1 NE2 EM A

@ TRl TEEE JA AAES FH2
Ee 29 HH1x Aoz dgsiy ad, 3
ARemiE 4 zofe Ad) 30mEBd 10mpel &
sht}, AAEe A Hehs H5Eo R Feidr A
AR o2 dojz HA| slH ol Hd 90m 7H
Aojzic}. o] A W Al7le # AFHoE &)
o] 7P w99 AF 9719 18,000 yr BP 3
48 Ao sMEHm, AEL S A (sequence
boundary; SBYe.2 AAE 4 UrKSaito et al, 1988;
Saito, 1998a). 714 ZAIE o] Wt B2 Unit 1
2 dldel AsIHA Aol A HHFA
(transgressive systems tract; TST)E &l dc}. dut
Aoz AA2 24 e AAIA SAEAE
Hol= nt2 A3l B A FA(owstand systems
tract; LST)7} 2gsliof it} B3] 25 goM &
Z2ox sl Z|AR A Bd HHERE 7
H A BHA7F dEdtri(Allen & Posamentier,
1993; Dalrymple ef al, 1994). Z1elv} A7xgL &
49} dEelA SAAAHES Unit 1 E4ZF Ale]olA]
oje]] dF=E FH AFE HHFATF HolA &
=t} ZgkA Gironde 7+ tSE AR} 2] Ao A =
A3l HAA7t H‘%Xl ok, ol sk Q2 A
i A1l SR HEEe] 29 <13 (proximal) A
¢l eyt £2 dHoE HAxo] AT
(distahx] 4] QS| G7lA= 24t - EAET] ojziglr]
Ee) Aoz )2 AcH(Lericolais et al, 2001). %
=3 553 QUISE 9XE IdrA9% ¥ st
£ HHE 2F99 47 slredst tiE 350 km ©)
A "olA Qo] YA sk EHAEo] AFAG7AI

s 1

g U Al e 4 639

uk FFE7) 7 A Brbssie o= dAdH.
bo 2 FHAARD oF 110~130m sHe] e
Pﬂ‘%‘ B 71gete] SFs E-aage g

Joll =Zdo] AFAGela HHut ko] ¢
Hl sl Al HHA Q] deo] of9lg Z1oE A}

go

ol

¢

FHT, ozl gelow Aside FAAAHN A A
H—r@ R ] gho] uk= s3] EHAA 7} HL“”}F— A

Aoz perErt, wEi AlEs A4 737%] < A
0H~r~r ﬂxﬁﬂﬁr 3 FHA ] HANA
7 (transgressive surface; TS)3F 5L L}E}‘&E}.

& F9xe HHES T2 52 T2 A, AF
AL wilze), aEla IR §EE] EAde] Alst,
S} j2Zo] 08k LaFEEA) So)

B9 B4 2 2 9 34
gz 27 #sielld FAE
(Allen and Posamentie, 1993;
Anderson, 1994). o] EZHe] w7 igHe] 4
%3 o]F <k 15000 yr BP FE si5Ho] #zje] 4]
Hof| =A7A|Q] 6,000~ 7,000yr BP olAd7A =2 34
HATh(Saito, 1998a; Yoo et al, 2002). AJHAA =
gubd o = %% 21 (ravinement surface; RSyl <]
g Ao} sl HEzon pREth s3] 4
slebs) 28] o)s) ddote] WAzg o PHHE A
nogM, SN dmt 2R o) iR H
HZzo] FAF} HHo] ueEE IgolA A
vk 9z AR HAEAAA Sk AAL EelS (fine
sand)d} AbE =Zo] FAEt(Nummedal et al,
1993). Zevt e g Adola] BRlEs AR
el Uz 8384 waAges sid 22| 9ol
AR aHdE Qo) viE Y& B3] vehdth(Figs.
3~5). ol AFAeA H5E AT T 3
AFE7L o] 84k 10cm Ul AN 4 FE A&
o AA YT o] Bt E Aem 9

A A% 10em BT} SR A A EAES =
o e e} ghoa Bikle] Brbserh. e U
o] wadl 2d-g A g o] AdolA siH
Aol AbE El#Zo] v A, o]E52 si3
TN FE 2F7 ) FAE o g 9
Ch(Yang, 1989; Saito ef al, 1998; Berne et al,
2002; Yoo et al., 2002).

Zglel gt U 245 Unit 2= o) HEd
(maximum flooding surface; MFS)$Joll 2ekslar 9l
ThFigs. 3~5). BT G szl HEE Y
x HAHAY AAHET w2 TEFE HAA

JH
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ﬂo%
Y
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i
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(highstand systems tract; HST)E sild == Y& §
ZZo] WH3IL Yo, IrE HAA S A
£ AR HuMEwEa oF Fado] FAld yet
dth &, 27 AARL AU HdHEEe]
AR BLE FMAAHLE AP}, dukrow
&5l UZe a8 HAAE sigo] | s
Qb g3t oF 6,000~7,00034 o|F FAHH Ao
2 L 3ok ATs|GelA AHE 2R A
&g el 9J3lA o] YA EHAAE s A
sk 7] 343,000 to 870yr BPES Hdd A
o2 LAY, personal communication).

4.2. UEE| A (mud paich)el 7|23t A
Y3z HAA 9 Akl AFE gHYFei= A A
ANE A Sk WS Koy, dYYee BE &
o ety qik 283l iR SEEEARS oA
2 39 For Aol HiEY
B|siA] Aol Haygh R st Ll gl
th o]H3 AR WEFEE FRERES TR E
Y571 Ud BEAG7HA] o ulEo] fjx|ujho
2 A3 g§1E o= sadnh. AF7A ol Y
2 HAEe] 7|Ye Fel719(DeMaster ef al, 1985;
Milliman ef al, 1985a; Saito, 1998b) T+ 33l
G B3I (Yoo ef al, 2002)02 =3 3l
ok HZ & F2003)2 YA HHENY LEEF F
N4 BHoBRE 7 719eR T8l .
7AiM vdE MER HAHEL e 2 F
HEo] YFHOE o] S o] R A MY
A RAEREL sF 27/ 2s] g4t o5
gatel FAIE v BEEEIE B BEEE vl
3= AAIAS] ZezA i EaEo] dlet
AT Aol A5 FABIL 4] EFEo] 93
doz FFHETh AL 5] MEFe T F
Fo] 80% H=E AAFTHShi e dl,
1985). 7] B¢ A N T FEFE YA
o BEd JdF WiFez =T ghgo] IS
A thdchikawa and Beardsley, 2002; Chen ¢t al,
2000). Oh and Park 2004)9] X|=d A o=RE
SHA E571E FAG EelA fEE BN
TEOZ olFsitt Bk R0 vk Wi
o BEH BE5HOE M3H o8t 55 FASLS
Al o] YF oz o)F e dF =g A
ANEch EREEE B 2 8F 855 Y
(Milliman ¢t al, 19852)3} AF-94 A& 443}

oINS - fal - UBY - B -

23]

(Ahn ef al, 2002 FE] ALH ol ) T2
A Y5(iangsu) Ak A HHEC] AFH =7
o o]3 A AR AFF) BREHEC] Ha)
£ AA TN FEYLE ol s F
< BAFT Y} o|HF AHEL A 3T F
7] 2otat #elagte) AN 2 FEFAE 3
7 Galo] U HHE) o FFULE ANFTE =
3 Ud HaA EIA 7] olsH FHEAEC] &
S8k tighdRol o) ol o EEEeE Fitst
7| B3l o] RYol] Wg JAA W] 3d 3§
(cyclonic gyre)}l 23] 93 REFHE ol Ao
Z P Niino and Emery, 1961; Keller and
Yincan, 1985; Oh and Park, 2004). Hu (1994 <5
(eddyy} U2 HAA EXA9x GR[8HA SAskL 3l
2 wAsgEen, tEe] U gHF EXE 2

B9t hFedte] EAE USsle 2AE stk
Agxez VA Hade S A FREEE
3 A 32 g8l A AR HAE] EFEY
FAEen, 939 Ex e o] A Lt §t
AAMFEE] 9bF =8k 380 9% A o2 W)

584 £

3304+ Chirp A9 G 237]Hte]
RAAWS “reflector-B” $1% Unit 17} 29 % ¥
Zx7} wgely glor, o5 4 AAH F7H
Al “reflector-M ol 2)8] FEECh 3 HASA
Unit 12 SFsHoz e T 29y wAlSee}
F2 27 F3ZHgo] ExFolt). 49 HHSA Unit
2= 9HEY SEdE Holw, Tm ofske] gR A=Y
gz gdala vt sEFEA Unit 12 A
Az gHE, AE YEt FA4E 24 FAAEY
of Bxdct HHEFHA Unit 1& A4Fe] HI+
gAslolA S, de, gy 209 HAEE 14
HAo), AREFAE A AAY APE Hole A
Wabde] elsf AAR ) ) FEAUA w2
Unit 2% Z8|5E HHANEA AANE S48k Y
2 gRFos YUk AFE 95 o 140km Pl
A 5T BER WER 4% Ud =147}
4 oF 60~90m Aol HFH oz was . &
g 3re 953 54 Azt zZkzt oF 503 70 km
olm, B¥ wWae ¢ 3200km?, B3 o 10.7X
10°m?® olt}. Bel-B5e) g FES P 9499
A= 22 FHo] 2AY 0 o] Ud HHEL 1¥

2oox
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