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Seismic Stratigraphy and Depositional History of Holocene Transgressive
Deposits in the Southeastern Continental Shelf, Korea

Dong-Geun Yoo'*, Seong-Pil Kim', Chi-Won Lee' and Soo-Chul Park>

'Korea Institute of Geoscience and Mineral Reseouces (KIGAM), Daejeon 305-350, Korea
Department of Oceanography, Chungnam National University, Daejeon 305-764, Korea

Analysis of high-resolution seismic profiles from the southeastern continental shelf of Korea reveals that the
Holocene transgressive deposits consist of five sedimentary units characterized by retrograding or backstepping dep-
ositional arrangements. Unit I, forming a linear sediment body along the shelf margin, is an ancient beach/shore-
face deposit formed during the early stage of transgression. During the transgression, the paleo-channels were
backfilled with fluvial or coastal-plain sediments, forming Unit 1l as an incised-channel fill deposit. The near-sur-
face sediment was reworked and eroded by shoreface erosion, forming a thin lag of sands (Unit TIT) on the mid-
shelf. During the middle stage of the transgression, the shoreline may have stabilized at around 70 - 80 m below the
present sea level for some period of time to allow the formation of sand ridge systems (Unit TV). Unit V in the
inner shelf was deposited in an estuarine environment during the middle to late stage of transgression. Such trans-
gressive stratigraphic architecture is controlled by a function of lateral changes in the balance among rates of rela-
tive sea-level rise, sediment input and marine processes at any given time.

Key words : Holocene sea-level rise, transgressive systems tract, seismic stratigraphy, Korea Strait
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T Felel HAAVE e Aol wasiA Aot
(Swift, 1968; Trincardi ef al, 1994). oI} 7o &4
T Wste} dAAEo] dEsl= HAEY 4 2 HF
289 ol3E 8l e BHTAEE o83 £
ZA1(sequence stratigraphyVl'de] ©9jo] FQA] Hr}
(Vail, 1987, Posamentier et al, 1988; Van Wagoner
et al, 1988; Hunt and Tucker, 1992; Catuneanuy,
2006). ©]213t =254 7Hd2 Boyd(1989) Sl sl
AREA A7o] HEoz HeR olf) AN s
BolMe A47] FA Aol A HEEHT Uk
(Tesson et al, 1990; Diaz and Ercilla, 1993; Ercilla
et al, 1994; Saito, 1994; Trincardi ef al, 1994;
Morton and Suter, 1996; Tortora, 1996; Tesson ef
al, 2000; Karisiddaiah et al, 2002; Labaune et al,
2005; Lobo et al, 2005; Rabineau ef al, 2005;
Zecchin et al, 2008).
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& F7) A7) Bt BTG FBoIM Y HH 2y
< Bl Hslell ofsf A AuiEien) 1 A3} ¥
o ST G Al wadt Zos dEy
tHPark and Choi, 1986; Park and Yoo, 1988;

£ gast Pacific
China Sea Oceen

128%E 12998 13008

Fig. 1. Detailed bathymetry of the study area (contour
intervals, 10 m).
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Aol 230 mell E8k= Flae 2xrvEM S wet ut
23 Ao BuE uk ) #FL 2HoZ Fhe=
JiEgolle 9 Tgske AHEAED VA o
o] F& AMHE R B Exr), 3| Tx|ode] BEs =
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nhdRe] AMEA)F0 B3EsT EkEEe Basiod
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vhRe] BER-22 3090 cysec AL MY

¥ 9 tHKorea Minstry of Construction, 1978).
& frefwAle] 23,860 kol @l Az @
FEHS 63*1010 B ol2n, 1 2 oF 60-70% ©]

ol F4719 7, 8ol AEHHKim et al, 1986).
i

TS YEE A7 104107 B wels 5HE
o] ArAge] FY=HZ glon ol Mg HHE
T Y HHE] yREe gasE F402 A
Ao sk Fele] Rl S Edshes We AR
= A UhKim ef al, 1986).
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KH2)E 28-4l3lrkFig. 2). oA E: A4S
T 902 A8 seismic systemo]™, SrA|E
AT oJs) F5EAT. LAY = EGRG
At =d 462-79] 3-electrode sparkarray®A] 500-
1000 J& oHAE AMEEIAT) a2 #x187] 96
20789] A7 WERE A4 9= BenthosAh]
MESH 50/24P hydro-streamerE AM2-3153.0m An|
ol 30 m FHe] elelstarh. FHAE ks 200-
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3200 715AE ol&aled SRR TS AT
35 kHz XZHARAEE v+ OREA}S} Data Sonic
o] Y55} @A) (Subbottom Profiling System)
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Fig. 2. Core locations and tracklines of seismic reflection
profiles. Heavy lines denote the selected profiles shown in
Figs. 3 - 7. Dots are locations of pistone cores illustrated in
Fig. 3 - 6.
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Fig. 3. (a) High-resolution seismic profiles collected from
the shelf margin of the study area, showing two sedimentary
units (I and IT) and (b) cores (for location, see Fig. 2). Core
description is based on photographs and X-radiographs
with sediment grain size. LST; lowstand systems tract,
ATZ; acoustically turbid zone, SB; sequence boundary, TS;
transgressive surface, RS; ravinement surface.
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Fig. 4. High-resolution seismic profiles, showing two sedimentary units (IT and TIT) and (c) cores (for location, see Fig. 2).
Core description is based on photographs and X-radiographs with sediment grain size. HST; highstand systems tract, SB;
sequence boundary, RS; ravinement surface, MFS; maximum flooding surface.
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Fig. 5. (a) High-resolution seismic profiles and (b) cores,
showing Unit III (for location, see Fig. 2). Core description
is based on photographs and X-radiographs with sediment
grain size.
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Fig. 6. (a) High-resolution seismic profiles and cores,
collected from the mid-shelf of the study area, showing
Unit IV (for location, see Fig. 2). Core description is based
on photographs and X-radiographs with sediment grain
size. HST; highstand systems tract, RS; ravinement
surface, MFS; maximum flooding surface.
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(Yoo and Park, 1997).
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Ao] AgFe] BE B YTHKIGAM, 2000; Lee
and Chung, 2000).
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Fig. 7. (a) High-resolution seismic profiles collected from the inner shelf of the study area, showing two sedimentary units
(III and V) and (b} core sediments (for location, see Fig. 2). Core description is based on photographs and X-radiographs with
sediment grain size. HST; highstand systems tract, RS; ravinement surface, MFS; maximum flooding surface.
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Fig. 8. Distribution of sedimentary units. (modified from
Yoo and Park, 2000). Note that Unit V in the inner shelf are
completely covered by recent muds (HST). HST; highstand
systems tract, LST; lowstand systems tract.
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Fig. 10. Comparison of sea-level curve of the study area
since the last glacial period indicates a three distinct stages
of lowstand, transgression and highstand.

Hom Ak oF 8000 yr BP AHEH wE £
shzo] zaEo] 6,000 yr BP Aol ol28 AY &
T o] e ZoR HEIoEg. 10;
Min, 1994; Suk, 1989; Park er al, 2000). whehA]
=224 fRTgolx H9d zh HETS Y HAnA
< A5 st dAlEl el

Al §7] 2 sE 2710 15,000 yr BP 7
o A7 o]l ARt 120-130 mA= B
kom sk AAle] thEET el YR|siaL §
A Ao E WAaHUTHPark and Yoo, 1988; Min,
1994). Aad o2 JA77F SNldA AWEAEo] U5
B FHd MEY UUL 2o YA ck(Yoo and
Park, 2000). o]21&t ZZ8llM ZXH 2= 319 YA
sl HAH-Io]) 3449 Zoz S4Ed, Fg 8oA
2 5 e 2AHE B 895997 $4 120150 m
AtelRl tiEETE ot ZA ditez 2 sle
Abdel] olEg sia& Rk Sl o). W sof
Alge| 4 Aol ok 2 A% g o &
frate AHREHERZ 4 Folglon dY giFd
Ad B AFME 15,0008 A3 X712 Kol
tH(Park and Yoo, 1992; Min, 1994; Yoo and Park,
1997). oA tis-athel ARz B¥si= ¥HG
A R A mpqut gt 7] 2 E2A i3z
T A AAlEe] FAE wa/RE A
l(ancient beach/shoreface deposits)el o2 aj4d
o}, ol9} fARE Fele] BEehg)= ojn] tE X9
AM%: B H vl cHTesson ef al, 1990; Trincardi
et al, 1994; Totora, 1996).

24 - olXY - wea

At wpA s Ys) Bt ArAdds $Ed ¢
A7} AAE FFE (paleo-channel)’t th55-S 7}
2 A AsioivkFig 8). v W)k Euva
31 APHHA P SAFZOR o|F3Hl H
I AsFH 717 B MY IFEE F40F 3
A o] AR AFZon LRSI G
(incised channelill deposits)® )&=+ HH ] I/}
4 B3k o9 fARSE HARY e d7AY FH
ol oju] B ¥ vl QIchMin, 1994; KIGAM,
2000; Yoo and Park, 1997). ol&lst 2EAGHA=
tsEwe Be) #Ae) GBIt 1 407 8
2 2y3ky YrhFig. 8). ATl 71
FARB} A9 gle S AALE 7R
2p o] FaY H B9 gkl FE Ly
were oz ZHEcKPak ef al, 2000). &, %
A ¥ & 71537 Hlateral accommodation)?] S71&=7}
HAE THF £58 A= Hel, 7 =533
FARDE iR X Holx 4 m vk wSo] o
Hog Ry ¥ o= A ArhFig. 5a). A3
o F7F UEE Yo X AX FHAH B2
e BHEws) 1ol 34 H9em ol o the A
Aol BT E vl 9li= HHAFLE A A (transgressive
sand deposits)= 1A ACH Trincardi ef al, 1994; Saito,
1994; Totora, 1996).

ZzA4 s S0A1710 A 1L000 yr BPE
AFE 4H AsErrt B8 A AAEIeH o
9} 7+ ZALS 7000 yr BP7RR] ASH Aoz By
=3 ¢thFig. 10; Suk, 1989; Min, 1994). ol&d
ZAolA RS T3 FYE oEY SRR
2 9 JoAE A7 JEH gHFgo] X
@ B Aom FEN AgHon sk B
behsl= ARE|(sand ridge)EEle] HATS V7 8
| Aoz {¥APark ef al, 2003). siH HA|

17} Bvtar o] sizlo] R8 HHA SXhiEE
o] ¥ HAWY Ve sAH =& = AduE
¥ sHdoH, Ydigsos Feids dQEHE
o o5 D& Aeig EA5CHFig. 6a).

317 F7190A 3712 sl slido] nrt e
EE2 st Ao A 6,000 yr BP 4
o Aol & FF7A LYsITH(Fig. 9; Suk, 1989;
Min, 1994). o] A1719] HoAEWA AAE FHASTH
YelE sl e 87 sl EolA © A

4]

r
£ o
na
£

=

fd
32

y =T

Ve

)

i

[o)

RN

il



A W B2 HESAFS By BEgA 311

AEo] s FAHOE FAEY] AlFsiion FHE
@] VE 395 =itk BT VE sk H4
o] 3t 27l HE HArhs ARLE AlFA]
5o ¥4 Az Yepdt) & /35 4 g3}
9O ERTS] Vel A AAA fgFo]l A YRR
Fom beccarii, E. advenum and Q. semunulum

A
o Al AAZe

s

&
m

FEFS 05 =g 9
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AT Mitchum and Van Wagonor, 1991; Saito, 1994;
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