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ABSTRACT

QUATERNARY SEDIMENTATION PROCESSES
IN THE CONTINENTAL SHELVES ADJACENT TO KOREAN PENINSULA (I)

In the inner continental shelves ajacent to the Korea
Peninsula, the distribution and geologic history of sedimentary
. basins were studied based on unreported data and publications.
The sedimentation processes during the Quaternary period were
perceived by analyzing high- resolution seismic profiles and

surface sediment data,

The sedimentary basins in Yellow Sea and South Sea are
found mostly in the depressions of graben-horst structure of
Pre-Cambrian to Meozoic basement between the upraised fold
belts such as Shantung-Laoyehling, Fukien-Reinan, Taiwan-Sinzi,
and Ryuku Fold Belts. So the basins trend in NE-SW direction
following the fold belts dammed for the thick (maximum, more
than 2,000m) Tertiary sedimentary strata deposited by riverine
and deltaic sedimentation processes prevailing till Pliocene
marine transgression. The Pliocene~Pleistocene sedimentary
sequence (about 600m thick) lies unconformably on the older:
sequences. This sequence on the Korean side was formed by
neritic and coastal sedimentation processes aided some by

riverine processes of Kum and Han Rivers.

In the East Sea, small-scaled two shelf sedimentary basins
(Hupo and Mukho) are distributed between the east coast of
Korea and the Hupo Bank which trapped the sediments during
Miocene. 1In contrast to the shelf, the large Ulleung Basin
(a typical back-arc basin in the northwest Pacific) filled a
thick (about 2,000m) biogenic (Miocene) and turbiditic (about
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700m thick, Pliocene-Pleistocene) sedimentary strata since
late Oligocene., In the southwest of the Ulleung Basin, a
thick (more than 10km) paleo-Ulleung Basin is found that was

formed in the continental slope and basin plain environment.

The detailed analysis of the high-resolution (3.5kHz and
Uniboom) seismic profiles reveals that the Quaternary sedi-
mentation processes are characteristic according to the
locality. The recent sedimentation of mostly fine-grained
sediments is confined and forms a mud belt in the nearshore
within 30 or 70km parallel to the coast. The recent sediment
layer onlaps progressively and thins outward the older sedi-
mentary sequences. Mostly in the nearshore, this sequence is
acoustically turbid due to gas generation through the decay

of organic materials in more than 25m thick sediment layer.

In the middle southwestern Yellow Sea, the sand waves
are ubiquitous under the active tidal regime. Some paleo-
sediment ridges are exposed on the sea floor by sediment
erosion in the outer part and others are presently formed near
the coast. The seafloor in the west of Cheju Island is mostly
eroded probably in the earliest Holocene sea-level rising
epoch. The sharply- eroded sedimentary sequences form ridge-
like bedforms in shape partially buried with thin recent
sediment layer, The Uniboom seismic profiles in the inner
continental shelf off Yosu show Well-preserved sand ridges
in the water depth more than 70m. These sand ridges were,
may be, formed during the sea-level rising periods of Pleisto-
cene and the ridges are partially modified by the channels,
Near the coast the sand ridges are mostly buried in the recent
sedimentary sequence. In the continental shelf edge (150 to

220m water depth) of the South Sea (northeast of the Okinawa
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Trough), Quaternary sand waves are dominant. However, the
continental shelf off Pusan and Ulsan, the bedforms are rare
except erosional sand waves in the water depth from 110 to
140m. The sediment slumping process prevails in the shelf

edge off Pohang continuing to the Ulleung Basin.

Sang-Joon Han
Hong-Ryong Yoo
Jung-Keuk Kang
Seong-Ryul Kim
Kap-Sik Jeong

Korea Ocean Research and Development Institute,
P.0. Box 29, Ansan, 425-600, Seoul, Korea
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1) BREWUEE L A#7 B BB FEBKEHS AHmERFE(KIER,
1984), KBEMERHAFH (KIER, 1983 ~ 1986) 59 ®BH &H

2) Uniboom FHEE BF :BPLE RS wEo EETE2H HE (KOR-
DI, 1983)

3) 3.5kHz HHRE BH WHOIKE WEHAE(KIER, 1974 ~ 1986),
BEE AS BERe EHE FE2M WA (KORDI, 1984 ~ 1986), B
BB WE Aol BFS A3 lH#AE (KORDI, 1985), WE-—
HA—-Z 30 BE Acd Bf%< A3 wHEHA (KORDI, 1986)
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Fe AT wEFA (KORDI, 1986).
o] Bzl FAHY Uniboomx} 3.5kHz HME TWHEEATH W LoA9
mBhEe g7 2o
1) Uniboom3iék : i#% < A7l AsiA EG & GitellX #ES Uniboom
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System< fAslYon, FEe HHe 500 Joule, Trigger Rate =
600msec, HHZE EG & Gitd =4 255 %S (RSl Sweep
Range: 100msec, Event Mark¥ 34wttt #Rstglth.  Uniboom
System& A vjolA AojB S AAs st 3UA 4molA oAU
A 3t

2) 3.5kHz 528 : Ocean Research Equipment (O.R.E)#t #fF2]
Subbottom Profiling System< {#R3l¥ 1, F Figdl= 3.5kHz
Pulse Length¥ 0.5msec oA HHe 5.0 ~8.0kW th EH

5 %= EPC 3200 o2 Sweep Range:s 250ms % 12 Event

Mark = #A&mE det 15004 1045 kHd ez #FRsdd. O.R.E

Subbottom Profiler &= Ao 33 $widl 3mulz] 4 molx U= A

s ass
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BIE WPE FASKEH BE

3.1. B4R Al @R

B FHESd s Hiwe Eigel AAMY Epicontinental Shelfeol W
Zol| KpE fEi#P & (Marginal Basin )¢l #HHKE EAo U,
(Fig. 1). ¥ 9% g PR L (FA7 @0 &%) &
Q= Ko g8 AU AL 5% fumide WKL BRLE
g EiEste R o8 mRA A #Hx AF (FE BEDL EWet
Bl o8 HRE & =AW e ke 9 wmEESE oF
o]z wHd , F%& BEM WEMS BEHQA otz wEHA A T8
S AEF @ikl 218 #RY Sand Ridge E°ll ojsll KEFHS  WHEHE)
o) ¢ gggstct (Fig. 1 ). Sand Ridge 52 —MCE KE 20 ~ 40me]
KEHRRA FAasta Rl vl2gstA (b ~EhEHFR ) HBREA
At COff, 1963 ). Hige] WEMS L& FTEHIL, ##ol glov
Eigel 5% 2/3f Mol AR H.0e mEl BRI ®LEEFEH AN
3 g7t

B SA e ( East China Sea ) o] dbE¥ikel &30l HikHmeoz
dirte Bfle] K@k BAKRKkS St Hist ERAC BREKES B
#e] EROZ o|Fo] I B BMEFR HEZ HEH HEgSAY, BER
< g (K8 120 m A E ) 2 K@k (K& 200m LLE) 59 Kk
o] BWES IS BRASILE Kol 100m AAZ FEF Holn J&F £
EERAmeR Hak Aozt EHiwe] KEMES A2 150 mkFEANM &
BEEER o] Fo3 wER R ofs] KEEMH L XEFED HRA ol
A3 FFoges Q1vet #4 (trough)dll, F5Fodle T 23 d@iigd o

HEE FEte HAURA# ( Back ~Arc Basin ) (dl, @B, olvte, H
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2 ) ot & KEEM (48 25k LT, Fguv), 18 )] o3 S5AX
of i} o FL KEMS YEoE: He REAEARE ABEHY d2-x,
BXoz: WS MEEM (Korea Plateau) 7k ERHH HBEEHT
e 5% WEASZSE 1,500m lLE BEEste U, KB
KBS 200m AFolz (FHkE, 150m ) WEAS il smels 1 &
#2 Ridge (F £ 3 )l o) xEEHi7 KERE (5, Bahe NZES
wr)el ER Bt (Kim, 1981). o] £Fa 39 Ee 2kmdlA 5kx,
Zole % 120k, Fole BEAECZFH 10mdA 75 m #£Eold, X
EEfE o Bl o/ $H%e ( Song, 1986) ol <8, o] #hife] KRR
WRHKET F478 Block Faulto] 9js) BREU T KEMEE BEx S
olEAMlS] MWAE ST RIKFHLE BRE WERESC K& 120molA
165 m Atolold BRE T Aok 2 HgETERR KBS 60 mo)
ez W 40 RES T BEAsel BEIT BEAKE KER
#olut /ol glv FEEBIR (Non -Fan) &ol 11 &k AKEEol 2,300m [
Lolth. & MR BRSO WRAREMY RRNEH 22 AKX E4 L
deel KEEil Eeid Ald¥ o2 JFAKEo] 160kmo] ok o @k
2= BESS BAACle] @B Interplain Gap g %38 HAK#e &
fsE ok

3.2. HMAMMO &8I

BT UF2 dABEelrle] #MRE, HRE 2331 BA fEREo S o
Fo1x @B ( Sino-Korea Craton ) #z# $Jo] st glch shsmuim
T A Bolrlold FER PN LkEHmos BHIUM Aztel zupg
(Rifting ) 2 R0 ( Accretion ) & B8 Fxiale] HUESHS wol R
A% S °1FAch ( McEhlinny et al., 1984; Wang et al., 1981;

Emery, 1983). B ®®WMEES Mo 25 HmM Ane WK - BE



Bes7t BEASS 4LE ®pE7HA gRES (Fig. 2a). 9% JE-
Ml SEe e 571 —9d s3gol os) ERslel k. @ B E
o] ik MFBole oA/ e #EHAMIT BRE As=dl, Li (1984)
of ot , ol /M= FeEtAlotAztR, A eXAd, a%an  kFH W
Azt Rse] HEHM KFBHo= AP Fbe| WA pkk (Rift -Depress-
ion ) BES T HREAJD. fZ#Rds 14 37] St FEBR H#EEMpol

o

ol A EMES FESL WS sl E ol FolHo o A&ES
BUE 24 EEREe i@ Fheol vk (Wegeman et al., 1970).
B RAER (RGY] e hEmRe GE 2@ ERE ®#E MK
o] (82 - dd S3d) , FEHE K] Sikie] K& 9ld T
i a2z ol gl A% ZAWERE T BRER ERFAC  ERS
Aok =K FLolE o] FIUF BaH o2 Astd o] AlFs o]
WK (R Wl #AE MRUERYS =30d #fYe TER
g o]§) ol HFsA Ut ( Frazier et al., 1976; Li, 1984 ).
SAANLES] #BHEAS TAL HREAL CER oM E 2,000m ELE)
ol BILAW, AR Hiat 23xn LWBAME olFAd (Fig. 2b; Eme-
ry et al., 1969; Frazieret al., 1976). 24 - 4% &3l WK
Zole eolgt &7t FA g demigel #iksl dlxn (Fig. 2b), MR
golA gt T/ HMAME (=0, 22 SnHak ol EME 55F
8 ERAEMC e Joh

Aotz e FES] BR ARBT 4§ #H=HC s3REC o8 e
Zo] E7 -ggd 3 FrstA Etolgd - AA 37 wLstd o
(Emery, 1983 ). Elolgt - A FIde °] §3Ue 51 -9d 5
o] Atejell MBS E£MAITIE RHEES A oY B=MKAE XES
#eEEAdt (Fig. 2a,b). o] $ZUES Alolo] Elo|gh &#E  ofAl o}
KEER o2 KFHS Wbl wwslur BAES HEHoR A & B
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Fig.2a. General geologic structures of East China Sea and
Yellow Sea (after Wageman et al., 1970). Sedimentary
basins are presented by diagonal hatching and sediment
thickness by contours in hundred meters. Dots
represent massifs, folds, and ridges.
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Fig.2b. Geotectonic province of southern Korea and its western
and southern offshores (after Frasier et al., 1976).

=il wiobrie] Mol &Bﬁ%‘ YeB: ( Rift and Depression ) ol <js]
REAJT ( Li, 1984). ols} oiBo] Mo oa] fwrt 5 &30 A}
ol8] RRAE LMy Aol FAL FAER BAREHEE (26 E)o %
#eol wes Ux (Fig. 2a), &6 35Ed o7ust T2s 5979
37t o FERNE KF¥E Bol TR HIUR 24BIfER ( Back-
Arc Spreading Process ) & ol #E = Ut

B cpois] MM C 20 LTS WAT B A4l o &
Ioe ERste I ERAKME Y WEYD BEESEDI o8 4m
~9m / yro] FEZ stz At ( Emery & Aubery, 1986) . walA @
$8 AR KEMY 229 RRAMSS PER KM KMol S
A7) WOASH MMM 171 MEES MES Bmst 30 e B o
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8 TS EMAWD BEHA & Aoz mrh

wEe HHAREH-S lfﬁﬂﬁ@ﬂ] o8 HRE EEF(FEPa ) A s
FA gRA¥G (Kim, 1981; Song, 1986 ). FEWAE WEMElA
W120m Eolz =Y den wED Fsith o Wae vl AL
#® RBHEL slo] MEse A (HER, T 181 F3RMWIE ¥
R (Fig. 3a,b; Kim, 1981 ; Schluter and Chun, 1974).2 %5
o] kfgEe ARy FEL, Ny ERE 2Eln HERESR o F
oMok Wi ABEMIS] —M ®HS Bl FHaks e T8-S Block
Faulto] 93 o|Fol i - #ho| FH#Ed ( Fig. 3a,b) ol 2
BEE Amee FABHEPHS T olFoF D Ao R e Mo
##amse wRIAT (Kim, 1981).

i BRAKE #ee aAoldE vlo] QM7 fretAl oHBBRIR I HIEE MR
el @zEol sl WEEAA AT WEMERS vielohd® #2#R(Sw
duction Processes ) o] #5®o] ojs) MU ( Eguchi, 1983; Emery,
1983). AZ¥ Hpsel Bxol <o) B ( Asthenosphere) jyol B %
#2xk kol 93 EBHL Fetrlotde BHHIE Sl BLEEE 88
& oprloptz HAFE7E HiESA stdch o 5}A1°}3’&94 WEAFEH#®S
B @Rwkdl BN KFHEKRY Rl #TEd o2t BAIIETE A

2 ElAHHe s BEEA sttt (Hilden and Wageman, 1973 ; Uyeda,

1979 ; Chough and Barg, 1987 ). ®o] ZBAfEAHE # M
1 vlol oM 7lX BFFIEE w2t FE®I KIUEE, S B ke
Furd mgEgE E Ol o8l BAAM, oWERK BBRAKIT EHFHo=
Bz #REAT  (Ludwig et al., 1975; Karig et al., 1975). B& &
B2 FEEEoln M Ao FAL vloleAd HEERE SFHE #&H I
Zelo)Q -Zeto]lEM 2ol Eu|telEZ €3 gld (Fig.4; Honza,
1979).

&
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Fig.3a. Geologic structure and sedimentary basins (after Kim,
1981).

— 98—



ttttt

= / -

/2 D>
. (7"/
s
B /
o0 NSy

contour in meters

130°00
!

--------

Fig.3b. Total sediment thickness in the Korean East
Continental Shelf (after Kim, 1981).
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Two-way Traveltimé in Seconds

NW Ulleung Is. Shimane P.

Kawashiri P.

LEGENO

P : Quaternary
R: Pliocene (and early
Pleistocene)

M: Miocene

1: Paleogene

0: Mesozoic ond older
V: Vaoiconic

1: Intrusive

O-shima ls.

1 ¢
4 z\\

Fig.4. Line dfawing of seismic profile (airgun) across the
Korea Strait and Ulleung Basin (after Honza et al.,
1979). '
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3.3. ¥#mAW

R BEES #Ee BERCAR BEEEY #£29 odsd REER
Ao ERAME T2 HRAHS] 95T Elolgad BFo) g@sid Bms)
i 3tk (Wagemen et al., 1970). ol & #uold Zee] FEREWHREET
el Bl o8l ST gsie] i - WBEEES MBS MIE 2
7t BRHAADT (KIER, 1984). ol& #MAMKAS #HBEBE: &KX
2,000m pl kol Aifel BAE AHg HEHREI o8 Smad b
il HHES 5Y -9 73U Holg - AR &SI s EES
o3 o]Foj Ao HAL HKMEF (Fig.5)E ol - Zlolx
EA ER A od #pE FEREY K EHEY F Unitz
E4®d (KIER, 1984; 1986 ; 1986) T FERES vlol oA K
o EALET AT BEde BRE FUE 3 2 HECESERAC o
3 #REASol w3 ( KIER, 1984; 1984 ; Park et al., 1986).
#Eigol AV KEEMIAM S FiA Mo #Ed (Li, 1984) ¢ <fsid,
gatol FAldol WIRBRE TS Hiwaihel eloldpiel #EHsd F335
f)ilelAch, 2y Eetole - SetolEAe] Btk #mE ( 600 -700m F
A De BRAE @S] B MIs #EE SIS0l At B, #
BESl B|E KM Pollen T2 3MEsEd os) &A= st
(KIER, 1984; 1986).

B FF% KEMAME Fxg gl ofsl #H vlol oAl Lk s
T (# 850m) et 552 (M 1,400m) 7t Bigdld T2 HE3
Wiel ##mPS £ (Fig.3b). @A FABME &8 3L
Eo] o] Aol #EFEo] Yamato-Kita sy, WEE#M 123 HBE(Se-
amounts ) £l o&] Aoz B ARG KA T2 Ty
o] BHHOZ o]Fojx Utk (Uyeda and Kanamori, 1970). b 5A4S
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two-way trovel time
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ULLEUNG
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KORE A
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MIOCENE SEQUENCE
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2.0

3.0

5.0
sec

Fig.6. Seismic profile showing the thick sedimentary sequences
in the paleo-Ulleung Basin, presently southwest of the
Ulleung Basin (after Barg, 1986).



vtol @A BEE %8 (W 2,000m 54 )2 2 9ol A #pE Eelele
- S ol EA 9 ElojutolE (# 600m) 2 FZ=S Ut (Fig.6;
Honza, 1979 ). Schlanger ¢} Comb ( 1975) & 41 ZUBAE:M, #HEE ,
# 025 EHdolEe] EJRMHRE M RUAR HE THEES =B
&t ok

et HEREN (HFBBRAN Tt Sadgt)AdMy amel #
% ( Geohistory ) fr#7ol ol&twd, vlol oMl i L M ol ol RelM e
BEW ol2 AF EEF #HEMA (lolnitelE ) o] XMEol EREE
vlo] @A ##I7LA] @351t ( Chough and Barg, 1986). ol& <& g
At FET REFERETAA #HY guldelEs #EEol &X 10
7Ztded (Fig. 6). H8ER2BANNE #HERBY HES FIUR #E
@l s &M goluAl Ll waA ﬁ:liﬁ(joom/my) 3t AR
(Barg, 1986), wlo]AF7] Lltke] B B@amcs RER WE
e o3 RS ST PASERS A FiEMMolt
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B4E B o HEREH

4.1. BKiE2 #itot #MEA

BLE s KEMS SeloloAldd Aoz RAK HAL I #%
EolEAFY 4 RS A 2 Bigo] B e Bigo2 o
243 vAAQ oo ( Emery et al., 1969 ), olo] W& &Eglo]l o — Eelol EA
¥BECl SetoleMxe] MBI FES o= 49 T ( Fig. 5 ; KIER,
1983 ; 1984 ; 1986 ) . Seto] BEAMl 9 ¥WMMpPS B B AKEMI
® RRLENES 84 &k s =zl Relict Sediment £ g
ot 91tk ( Niino and Emery, 1968 ; Emery et al.1969 ). ©] Relict Sedi-
ment = K] bk, BWME FER 221 BRY BPLE EFAES el
HBE BAMFYp o3l F B Aot (Fig.7 ). B9 E sl A9l
Uniboom % 3.5 kHz FHEHEELHKN Uebd BAERRYS] T 06A
60 mZ #uiol wel o FA g2l (Fig. 8 ; KIER, 1974 -1986
KORDI, 1983 - 1986) . fE¥st E#el ®BER 7M7to]l BRdAs BAMR
B2 B5mAstoln AXEMOZ & 5 ghotdn. o] RAERERES KB5S
o] Mud & o] %0z Iz|%t, Relict Sediment Z¢] Mud $}= o}3t  ByMiKE

» B Ak o3 &7 Ul gk (Werner et al., 1984).

B4 E BASAEMD e 2UdddAe EBEEC Ry T4 AL
Peat o] FEARFEN 2Afix 24T M BRES7E ¥3Z ot (Bloom
and Park, 1985 ). ¥WXKE SZATEEAES 7194 16,000 F§] Setol EA 9
LIy ik?ﬁlwi‘}agﬂj.ol ol = Ble] Wi KEEM mareel B KM
e} o] ph e =FHAD I F 6,500FF7HA] WE HES FAmEel LHIIA
ou L BEZNAE R8% #E2 bAs v (Fig.9 ; Park,1987 ).
Park ( 1987 ) ol 2I3t¥, 3.5 kHz E#E FTHREELHK Jehds  B#
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Fig.7. General distribution of late Quaternary sediments in
the Korean Continental Shelves (after KORDI, 1987).
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Fig.9. Sea-level curve in Holocene Age (a) and the coastline
during the lowermost sea-level stand at about 16,000
yrs.B.P. (b) in the Korean Continental Shelves (after
Park, 1987).
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o] KEEfMol FEsls B i (Marine Terrace )oll o3t & THAEL
130 moll A 145 molt}, HKILA:ES Wil E 5,000 il BHeel WK
ERT ot B E%the ZA7 ®FR=7/IE @0 ( Yoon, 1985).

WEeel MM o) gMRRCl UYEhie 2 B hyRMMELS WAKE TR
Bt BEoRE a, B, r RHEoE PHEAL, lES ERo 2 FERR
fBe FEo=4e 4z FF A,B,C2 E#s7IE @k ( Chough, 1983) .
%ol 7}ubeluiellA] Kang and Chough(1983) & rhfr K4t/ a7t 4,500 4E]
o] —m9Q WiRol o8 HRE AYS Iot WP S BRI FERUES
S WD BB EE mE—me) zIddNE 2 IvE BAE
o] e kAN KX 30m A TE2AM U %EHEel #HHEE
2t} ( Park, 1987 ).

WKE TR Stol EA S & @iliolyt Lol oja KEEMm7R %Yy
ol E#=ln pRiEol BMEEHASS NAIGle EHikEC B9, B#EG BHRK
skl o 3bd @B EHIRAA R HT) KE7 BRE 1 o (KOR-
DI, 1983 - 1986 ; KIER, 1974 -1986). 12|\ Bl#ES BH=Z & o7 B
WA BE wilFel M 22l o] KMkl @)l SystemS [EmE3) HY
ot mEd BAKESY 2 SAREANE BAE LRl R
HA S Ao BolE $2& Sand Ridge 50] BRI = dl, Wl —&it
B B4 Mud 9] #fic] €23 Rl #mEE J71= sk (Cho, 1985 ).
B s Higel — WriiRolA = Sand Ridge =+ Sand Wave Eo0] =+
2 @il 98 BRA: Aok (Off, 1968 ; Klein et al., 1984 ), %3] %
oAM= @il A BHARBEAC #E & B2 EEHEES PRIVIT
gttt ( Lee et al., 1986 ).

ZEolBEA kK BAR BRATERRAE BRAMS KRR B
# ( Mass-Flow ) ¢} & ( Turbidity Current )l 2§ #:fifeHol
3tdt} ( Honza , 1979 ; Chough et al., 1985 ). o] #iffidhel= HE E4
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JeE ARl BiES A Sl B LERY B 29 #B\HS KEMHZA
ERAA S Ao, = HEN BAE LA R #HEPol M7HA Progr-
ading 3t1& Zolth o RolAlel 3.5kHz HHEATH J3Hd M oA
oA #BFol Prograding 3t A& B b (Fig.10; Jeong, 1983 ).
Mol < HEFPS B Ev EHY AR FEk Wi = B
B #fEAC doluAd =Hol AREMNES PHEEER HER ##4y (Fig.

3
’ AN D
0 10km "“"-‘M
0 : ~

Fig.10. Mass-flow deposits in the Ulleung Basin margin (PS:
Prograding sediment sequence at the shelf edge, LS:
Lump Slump, BS: Block Slump, S: Slump, D: Debrite)
(after Jeong, 1983). :
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10; Slide, Slump, Debrite) , ZHEFENE ElH|tlolEV} SHEH™ o] H#
By Type & i) KEH HRIEFHY we. BAEEFE RodFo jtRel
BE #atdir T AKH HHRH/HE Ho &0 ( Fig.11) . el

KERE —HE BT KE K AEMIAM] ERFREELHKN 254,

o I /f\xguh
'+ 1 Dseamouty 57
et f*-»—-v,,;;f
\

— e 2N N— -

L e - -

™R A

Fig.11l., Zonal distribution of Mass-flow deposits in the Ulleung
Basin (after Jeong, 1983).
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ol R M E o2 G KBl LAASTE B FU REENE I #EF
RE [Ems #EY 4= ok ( Schluter and Chun, 1974 ; Kim, 1981) . @B
Ze] ZetolEA ElojulElolE #RES FRAM Gl BA # 2m T 9
4% ¥R ( Hemi -Pelagic ) Mudoll 2|8 @Sl 3Uth( Bahk, 1982) . @k
Aol KEERIE #HYS Bz el @ Mz HRW KRR
o] BAT uHF FREEsthe HHol FobERpel SRR B (Jeong,

1983 ; Lee et al., 1986).
4.2. #HMY2 HHA HREA

#®mep FaRRe XEEEYS Shic 23 wHEHAZEA ( KORDI, 1983-
1987) o+ A4k ( RIBS, 1983-1984) 7} BERM 2& BRE H@=3l
o] Fig.70°l SA BT i THE MM (B, KIER, 1974-1986)9) &
e #B #8Y SAEEd 222 3Nt 8RASERY XBHEBRYS
2, Mud, 27t 25 %L EQ] Mud, Mud 7} 25 %0131 222 A 4454
st 2 5AAE RAE F JATH(Fig. 7).

REle Hi#gel FEibbiR Jb#k 35°30° pldb, BME ®E 2 RREFEEKI
de) sl #igel madls 2 - 4 Phi ol ik =& #ape aslg 4
ol RiFstAI, #ME HA 2Hle AET A2 €asta 5 AR
g 1 -2 Phi o @N®7 ks olth a2ln K@ikl &
80 m KA = BEE &S REFF AdEo] 80%LUE @FHA W=
3t giEtEel B =71= @0k ( Yoo, 1986). REEEEKS Zis

5]
B4

SREE BiFsHAIR A& NES AdS @43t ( Park and Choi, 1986)
Fago] AASEZ gEAA YoM BAETRELE AASS R"EIcH

(Min, 1986). ¥E#ME o83 HHS APt wikA REAID 3
t} ( Peng and Zhao, 1986 ). KEEMiclA e mel= SRE7T REFAIT, B
HEZF RIFS 22, A, BBty = gEY 23 S& olEo| Relict Sedi-



ment ¢S veEbd} ( Niino and Emery, 1968; Eﬁerf et al., 1969 ; Park,
1985) .

BERES Bebd &9 BE#(Mud Belt) g B2 9+ dE9 JEV ¢
A #RRpol Hiwel EEEE (Bl LE ), BREER] #EeS Ut 4
st ( Fig. 7,8) . @ldlAE olEde 28 25% ke 2AE ¥¥s3l
= RESEREYC ST WodA B EEREY BEZAA S48 ok
o] ‘¥ A KEKROZNE 20 A 70 kxRS Wil B
33 stk W AN Fol AWPS TS SXE(10-120%), B
WETET) (0 — 10 kPa ) ol 23] HgAo] A& ©H, ot TR 2 5
BEfLEol aKkEe PopA e A MKENS EolAE #82 BdEd. =
B olBel X—@ MECl EhbE MMMET LAHRETAN M ke
dalFz7F & g5 o] Jeldtt ( Jeong et al., 1984 ; Lee et al., 1986).

s pi B ( Median Size : KORDI, 1983—‘1986; Qin, 1984) 2 ERF ¥
2Emel XBHESYWS 54 ( Fig. 12 ) & #HEd A3 HAoke Fztel 2
ol (f, Ud =mei7t B a7l RR )7 AT 2BH90 EB/YHSHA &
#HS F RAFY #HEMoR Hiwel PRE, BFIL EHRER, BNE FHH
ol R B E 7 8 Phi LLEJI Kt =719 YA #e@ypol Sadta 1o
Relict Sediment & X} #pnsle] sl pRe] UARRHES L=
BRoMD H#ES RAFEY F, #rd UEAS dke] Uiy, e
I Eks BREEERRS] ZHSMmE Alolde RAZE 5% UEY UES
UEZL 25 % BT 27t aamstn ich &l bR UEE % <A
B 10em ol AX & #3 LM EFLHEE ( Bioturbation) 7} ##holw T
2 48 AU 2o Bol @Mty v JHF2E B o

1981 -1983 4 Alole] FA7} JLEZEZ FA 3ol #H3 WERN HRAES
Foll o3, FAZc2RYH HHE AFWF #HYS HR BERA A8
SR EEREES o HEdE st A #8E o ( Nittrouer et al.,
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1984) . F#shRmel #ME BEHERER UES] Higyl it HAES
R HEILol #igel MXNEREFYS £BFIM, HHE #ERYS HBH
Beprel 23 BME MEREI/A EfEE s Aoz WA (Milliman
et al., 1985 a, b; Beardsley et al., 1985) . ol it hols HW
gkl el Smsts RBERF Leldo]l B @maE Yo FAA7
Aol HEHT Brol WS el zopkRmS BRI REERH
WLgmoadr (Kim, 1988) 0l <3td, #ME EEE UES BE &%
B BAEEe LB ds fdde MKE #8iywe] SgyaRsd Eilsta,
1986 4 1 fehsl BEHAS ST BPE BRS MALE %8Mol AN
E#El= A2 Jello] ( Choi et al., 1987), B E &EFES #E&pol A&
Holl o] ol ERHEFE IS N2 HES RS

HEE BASE 845 &R #BHSS dE L5 o3 EKHEE
#Epel B (164&d, 4 Dol B3] &3] ) ( Schubel et al., 1984) . &
B falgp e Sofists JEU = /il o3l ilEs ME #fiyel F
@iwo 2 Wwhol Kildts ¥y ( Korean Coatal Current ) ol 98 MK
th= Steady State Model ol lai ZBi®it} ( Chough and Kim, 1981;
Chough, 1984) ©] Model ol X ##Yy el ELB TH ( Fe, Zn, Cu,Ni)
o Wity (LB E, 544, Illite ) o 44, 2831 KBHESS Fg
oA #:#% ( Hahn, 1978 a, b )& Ho} dFole MMNE #&pol fdigsl 1t
ZoZ, AgidE EEoR Efsls A S BRI WA | FH
(A53% AL)d BE By RESME (Fig. 132, b) A °l&
kg 8l ( Jeong et al., 1984), ATHE BEER Sifol oJsd (kA
#fpol o E AT PHHA ALl KELE RHEE FES @A
(Wells et al., 1983) . 282 £ HEM #Et AF B3 BRLS
MR &% BEES ASAA AL MAERYS F BEAA %ERBA
ol B8l BIFFH AES ¥irl KE3:= #HEe] HYFAE W BRI
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Fig.l3a. Vertical distribution of suspended materials in summer
in the southwestern Yellow Sea (after Jeong et al.,
1984).,
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winter in the southwestern Yellow Sea (after Jeong
et al., 1984).
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( Jeong et al., 1984 ; Lee et al., 1987 ). T3 #HKs B4 2=
Ei BHA A Sand Wave KRS T8 Ridge & BRI & U BY %
el olsll #Fige] AEZ @ik BESHA B0 (Klein et al., 1984 ) .

Aol A= Mol e Mk #ERYol BREMROZTE H30km LA
ol A ¥+#E W3t Relict Sediment o] Reju A2 @&k #Hk
#< v Bt ( Fig. 7,8) . —#f MEMFEYS BEE (SS9} 38 ) =2
FE divlel ok wael olsl E# = A9 ( Song, 1988), R IS
¥ el 7 o2 WEK7 RSN Eiigd JENE BR
gt ( KIER, 1984; Park and Choi, 1986 ) MEige]l MR JEZFS U
vhig it MRl o8 mEZRA ERE = #Rpo] @Mkl old ERER
He oz &3x v ( Chang et al., 1980 ; Chough and Kang, 1984 ) .
XBE AncdA BH (38 ) BERE sEHEES @Rl cRBH &
R 238 @il o3 Aol MRE ##Epol H@fd o HEe=
E#Ee Bgs 29 F3u ok ( Fig. 14).

KIEme KEME BRde —F A4S gad =24 (A%l Lt)
7V 4AsiZl e S, £ wWlae Bk Silt B Mud 7} 4R EE
Lo 2 RE HHEE MAE #Efpol BEIL Aod =AWE BR3IAA
Wl o3 WS et kF¥o= BE £HE 545 RIEDG( Park
and Yoo, 1988 ; Song, 1988) . ©| #ime] —F M-S okl s
| AU E A ERY A= on o5 AF @AMl PolA Ho

( Aoki, 1974 ).






£5%
7B E #b 2 o} Bedform






53 JEHIFEH Bedform

®W4E RGNS 3.5kHz E& Uniboomo] o3 Hflk SHEATLHS =
W HUREY B Bo] 3= o8] 7}X] Bedform(Sediment Wave, Sand Ridge 5)
gol waste 7 el WEMKS oFE 247 Bk EF el me &
WK @\ SAHES A oIt Aol Sehol EAl g FaAl 27 m@e
B ESAREMS) Wl O sBEMCl 2 Hmdl wel 2RSS AAS
BAZ EWREl me SETES RHWEE, o8 57, BedformE 2l
HPKES HiEe Bd oo 2ok o WM HHY FREERHS 37
Q9 gHe Fig.asel £AH] sk

L

5.1. %5 hERAEE (3.5kHz MR k)

o] iR AA 2] KFEL 50m WA 80mo|¥, wEMITS WES Lk
Me 493 AENE T AW HHUEIME SUstedAn Ridge
Sol g ol A wHe R FE Aol #@old (Fig.16) . ©| Ri-
dge 99 WS AHS AAHH 30| old HRur| 5T HH T= Bl
Hol o] Fo] 3 ATolm, Aol WepME ke AYH B o5 w4
Y ASE Aok HEMOZ o] Bo] K hEEEES 35 HET K
EHME o FA Wt

i PEEERIIMS 3.5kHz HHEEY BiEEe] EBUlE 25 m
oljolt}. o kel EEHARPS =al (Fig. 7,12)0l0, meldel WERE
& B el P BHALES ¥7) wEel (@O 2 WA, 0.3-0.4,
Sylwester, 1983) A ‘3.5kHz & o] &3 B HEEY I3 LHS
FHMES mEsts) 7t old . His hEEERS —% mmlAe B
o] B i, 8BS wAbe (Reflector), WA @l o8 24
@ (Unconformity) ] &M@ wrlol olste] ofg B/ #BBFE E

Tulk
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28 F dch

JBFFEGLA : o] #BEA (Sequence) & MY L% AR ey
o, Bl ARE THMHSR %HHStL (Transparent) £ &3 o)A 2
g%& 4T HBEE (Acoustic Parallel Stratification) & ®ol o} (Fig
17) . °o] A BFEME &3] ITHAQ 5/ sl0), &l Ridge 59 Bed
formg ¥ B&AHY HES Sediment Wave o] 93] #so] ¢t}

TEHERFESMN & BFECYE #AT vAME, Channel, T FHo 8
gl A ESHEh ol EBMBFE THENOZ Alxg (Crosis-Stra—
tification) =& Hs) Za] (Parallel Stratification) (Fig.18,19,20),
afJllel ol Fste e 8% %2l (Hummocky-Stratatification) & nof
=t (Fig.21). XEHo #igoly ez EgstAY (Fig.17), 715
THREFEG7 =28 BRINE e FA2 o] J23n Jdn(Fig.
18), #FM<S Sand Wave 7} wtadle] Q71 = &c} (Fig.17,18,20) . ©] #b
gmelAe] FENRES Efes F 7T.4mz —@ FBEHREG A
Ol BRFEAMAS] ERT HSae LR oo

THREFEMEY] 565 FHIGE AL o] #gAM = KAggstol. ol
Ee FUMOE FUE Holt ol HMOIAW, o BEe] wK (53] B
R ) A HE e A3 ol Fol ot o ZelEe] A=
edt} (Fig.19,21) . FHHOZE o] FHELS N7 A& stA gans
o] MY A3 E ol F& Xo| Bm (Fig.19,20), F9 Weye B
B0 2 A% Ridge FEIE o]F7Ix &} (Fig.18). BWEEIN =289 2
¥ tige]l THRFEC) RES AP st BHEEGY IR} 4
gtsjo] 913 (Fig.22), tiit¥o] #uigolA = Sand Wave 7} 2atsle] gl o}
(Fig.20,22,23,24). S1s} 2L ##E B T HRBFEMCSS BAE
454 BAHEAL Ridge & TE Barrier Bo WATETHE 23 ol
o3 Crests ¥/l BfHol Bed BEES ol F1 oAl BKE LA
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Fig.19. 3.5kHz seismic profile showing sequence B, C, D and
others which are characterized by distinctive
parallel or cross stratification, divided each by
a sharp boundary of erosion (mseYS). Arrows are
unconformities of erosional process.

Fig.20, Buried sediment ridge formed by erosion (internal
acoustic stratifications are distinctively cut at
the boundary) on 3.5kHz seismic profile (mseYS).

o o8 % #EB s MmEE Aold olAY YIS LREM AK
¥ BEY AAEMIME Z el 1ok (Stubblefield et al., 1983).

= NS ol dl 6molAd 17 mol:, UulE o] A&
olE3te (Fig.19,21) EMS EEE & QAT 100 mulwol A & kari)
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ogstch il olsd e FHiwel PR =, Aol e e g
WA A Jehdeh mIe] ol Bl o MY RRBFE SREBEC,
Turbid Character) ol ©|3| 4%l fidko] Masking 50| 7 W) Bso)
AANA ol Bl i FRD ERARS §33717 AFt  olZ§ Ma-
sking W dwtdoz BB f718e) Balol o8 Gase) wio)
710 Aol ck (Schubel, 1974). ©] Hutfiol Ml Core #&ane] F#7ol o
3l AMY (Ienition Loss) o] e g2 FHe 242 Mmmsts
FES Bolun (Y% Mudd #B4  2.0-4.0%), 2] Masking &4
o] HFMFI A vehbs Aoz nol wldl o kel §7182e &
Y Ex 8ol Lag Deposit = §7] 41& 23 dzEcly 71A& A
(Acosta, 1984) 02 A% = 3l

Kl FEEEEY BEHY:S 92 HRMmIE 28 Sediment Waver}
F 2t Uk KW FEES REE ol R BEERPO U4 =

M

b
.;’? sl
-

——————

o o} {0

Fig.21. 3.5kHz seismic profile showing various sequences cut
by channel migration probably in Pleistocene (mseYS).
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717} 3-4Phi Q) AR 2ol n (Fig.7,12) , #HH Totse] sFolME
Muddy Sand (i Sandy Mud o] ¥t L# RE-S Sandolth mapA o]
oA UElL= Sediment Wave = Sand Wave 8} & 4= ich,

Sand Wave &2 of 0] K& 70 mu] 2] Juigel #iiRel Al Ridge
£ olF = WEEI gadtd Act(Fig.16). A& HEHIMNE Sequ-
ence B £ C 59 &89 e THES REd 29 A¢7 8o
(Fig.20,22,23,24). o] #uR1Ae] Sand Wave &= of 8o w5 &0
&st3, 37171 gFste] EE 0.8m - 2.3m, PKE 90 m - 300 m7FR| o]}
BEE2m, BK 150 m - 180 m3] Sand Wave 7} $A4] 344 Yehdc}h  elorut
T Llke] oM EEZE 20m, ERel 210m =9 8 Sand
Wave 7} YElW71 = @ch (Fig. 24). =7]1E Al & kg SS+E 74
= fAE 2o £o. Sand Wave 5 H|1 AP A2 Ridge & o]F+=
#el WEEIA Lee side 9 Stoss side ] BA}7} A2 ch2A  wusio
(Fig.24) Jehdx, i YP& Ridge el LS Fud REE T2
gerste] glch (Fig. 23).

Sand Wave o ]t R4l ©] 53 HBFEAS Side Scan Sonar &¥} S}
3.5 kHz B I BAtel HESH S Toto 3xime MEe wEsty &
PE2)s BRE ol g3 jmmstolol S wt, 3.5kHz BH¥ EH 2%
Ty BEol o siME MBERO.S Sand Weve o HAuil ok #Fme o5
FHEE #EY = Aok (Amos and King, 1984) . FWEEFEEGE L Y
Bl b= Sand Wave £9] 3 #FEe HEau-e #igd mel 25 siHe A
o2 Hol o] #ife] Sand Wave & X7/l o& FAHD AL AlALG
o ol #iRe]l Myt B3 AT wK (EFEIHEE Ebb, 60 cm/s : Flood
50 cm/s:, Klein et al., 1982)2 A& 13} o] #iglA2] Sand Wave
€ @il o3 ¥4 == BRre @Rl KES 2, Ridge =ET ol & fF
Mol R 2 O vt #ely BH: @ oo HiE HEk x4
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Fig.24. Giant sand waves in the nearshore between the islands,
north of Taean Peninsula (mseYS).

AtElel el o3t @] 717 BELW o 3 SR p#s 9
HZo g o|Fd 1 Yol By (Klein et al., 1982) . 28l WEM

[:[

of Sand Waved] g4 2 a2y KEe AP #HHS a8t £

257t BiFS melul 4= Palimpsest Sediment 7} H7 319 &-& Ak,
5.2. AM AREE (3.5kBz W LK)

o ko) AES T5o1A 100m2 PO gud EHE R P
TolA @, S ABEHAAE 20mAE, 48 ZoIE 50me) Wil

rsL'

o

no wEHkel wgsit (Fig.25). #MHE BEAES ¥t 8
#RIFEAl o8] o] Fo] R Sediment Ridge Y59} o -Fo] Zahel 9
& o]Fo] X Sediment Ridge Solt} o] il #FHS LA '.y_gﬁ 7}

rr

i F-Eolx, HN gL YEZL sado (Fig. 7,12).

of HRANM = Kig RS} vl A= BMW Lk FREE
% F2 gfhme] $A43 WA (Reflector) ol o] A& sz R
7Ae] BREfz(A, B,C, D)2 ESE 4 Aok
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Fig.25. Seafloor morphology west of Cheju Island
(abbreviated to wCh Is. in following figures).
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BRFEG AL K PEERRT vha7R 2 &Rl #Bet (Tran-
sparent) , HWIHEIO 2 X K (B, Ridge & Alo] Yo Lens o=
F2 Urhel 5% BaERY o8 oo I FHAY REES we T
A2 St Lehbl s o (Fig. 26). ‘

JEFFEAB,.C,DE FEMNOE 2217l 2 wuso] Jon, BEEAMD
o8l P4 Ridge & Aolol BFEMB, C7/t & BHFHEACOl o8 H
BAtolol BRFEEGB7L 350 Uehus 297 g 2o, Figst &9
stol M7t B9 9AY BMEES 4% 39ole oS BRELY 4
lol FTegstch. oS BREME dEE #imold @ahol ¢35t Ridges
2 ¥4y don 1 AR BREE/ BEE Tt LT SREDY &
she AN BRI Baslo] Uebao (Fig. 27). A $ol webys
2 #ide] Ridge Z& Sediment Wave & wtetsle] LmBREEM S <
3 SN2 Ak FNHYET)L o} F BE Al w28 THEFY =HE

Fig.26. Sequence A burying the eroded subsurface morphology.
The boundary between A and lower sequences is
erosional surface (wCh Is.).



dm

o] msslA mapslol Ach(Fig.28). 3] #WE Mol JtFm £
e Alzest & e BEFEGB (Fig. 28) & #AZmES &% 4=
2o FREARMS ST AT s Pl HRUZIH S HHE
BOE AXsn 2 A" SAEE $¥ch(Min, 1986).

ol #uke]l WEE =2Hol AAY LHE o8 @mEHA AL Ri-
dge 9] PSS YRR Bael ¥ AES 2 BRI A A= 3
A gk (Fig. 21), ool v goloh, oSS RE(WEE £= J4F
A )lME Wz Sol gRsA Baslol Um (Fig.26, 28), ¥t
EeHslo] 9% Ridge ¥ 59 AHEsL RolA @& A$E Atk o189
Zole 2mmolA Tkn7tz], EolE AME 8molA 16 m7AA] cthFsich o
B imel N BFEM AV SRR EYW AU, = gF Ri- |
dge Yol wrale] U157} FEBAT Ridge & ol £/ Ak (Fig.29) . ©l

Ridge

i

2 gol7t AR 10mulg, Aot zolA simy Eolu WAMBE
EHEZAMNE 20m, 8.5k ol AE Aok

Ridge ¥ Bedform o]9]¢] Bedformo 2+ & ffe]l 2§ Sediment Wa-
ve 3] Bedform (Fig.28) 7 #Fifpfel Zuol 9]¢ Sediment Wave 7}
ch (Fig. 30). ol 81§ REL F2 o] kel b, EHEMAN o
% Sediment Wave = #Ji & #H ZHolM Ridgee] fI =} Crest %l
o] 3mulgl, T 340m HF X z7I2 wgdtd yepdo (Fig. 30).

EME BEUEEANANE B SRS o2l ol FAPH HRES o
el GM gl M wAs Tz ok o] el HH HHES 7l Hdd
H|7} 200m, Zolrt 10mAER, 1 HEY A HETH HiR PERE
® ol R AR Ao oo i M o Age] HFREBHS KR
hEE MR vl e, Tl M7t TR R Masking Hol e Xol
gRRo) 1 ZRAoZE 5% Gas Seep AL BAFE & A (Fig.

31). oldl x| wEmClE Is#e AT (Pockmark) o] 4=
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ENE BH FRRERY UERIER Y REM#EEHIA Pseudonodule (Ku-
“enen, 1958) = Ball and Pillowe} & u3lg MPd 2 E= Silt
Aol Lump 7t o4 HEEACH (Fig.32). ©] Pseudonodule & AX:=
e 283 n AU (Fig.32e), 4ol 213 Burrow HEES R
o} (Fig.32b,c) . ©]2§ Pseudonodule & ejAjo] & WEA HHFol
27t #HE ] Ta8Fe g3 FES W2 FE3I o] A= HEER
Z2de mil F2oA &3] wdgch @iE Bl UEEEA G FF
Aol 3.5kHz HFHEE LH-S Muddy Sand 5 Ateoll A9t npa7ix 2 HAY
Epoletn 8 + e BFEMAE THHo29 FMAste Aok Mill-
iman 5 (1984) ° &J5tH ol x| A AP #EFHS Fotd 7ldoz &
313t EigihEk (Yellow Sea Coastal Current) o] oJa] 24k F g}
a3y i ;ﬁnﬂg AlAtSH= Pseudonodule £ o8] FE| o] BMES B

Fe TUHEATHEY SA 54, o i I EFEHS IF
Al el A= #EE 1 HEf 20 KR BaiE L ASS Al

Fig.31. 3.5kHz seismic profile showing gas seep phenomina
from pockmarks (arrows) on seabed (wCh Is.).
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5.3. Bk ( Uniboom 8% )
BAY AXEFHIM AL Uniboom Fktol 23tH ol X wEMBpS: =
3 99re FEEPEIRAEET Sand Ridge ol 28] ZJFo] A& BHEEELZ E
ol #ER3TH( Fig. 33). ME#MRS WEHEC HEST BERY =2
Hlo] g9l Sand Ridge & "l Fo|tl, o]E Sand Ridge 5 E°l7} &k
15m, dole KK Theo] 23k @HEEEY RERC 93T AL Sa-

34°20N

Fig.33. Seafloor morphology of the inner continental
shelf off Yosu. The southeastern part is

characterized by sand ridges.



nd Ridge el o]l f55t: Sand Ridge E°] FAHHF 28 mEy=
of g17] WEolth. o] el AHELS 90m LlIRCIH BRI & Sa-
nd Ridge o ##i2 Astd K& H#a7t 33 HEstoh( Fig. 34).
HEHREYS BHHEEENAS T~9Phis fiRE JUEZ, BEREREEER
dX& 2~3 Phiol Mikiel =7t kigsolth( Fig. 35).

Uniboom o] o} 3 ZHZEEE 3.5kHz FHEE THEE( —WMoR
@Bl FweolM 25m A 30m )BT EQ ol 60mo FIth wet
A o2 oM rRt o 2o FEAA o B MEEFEMNE ESY
T Uth

40

& X0 &

5% '<>l,. Y |

30’

20'

T

34°10'

0

50 128°00'

/.
30

Fig.34. Mean-grain size distribution off Yosu.
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BREMA : TH ode BFEAMRETE %W ( Transparent ) 38 A
ol BEd&dq B3 FHBE/L sl e Aol K#olt (Fig. 36).
T@m o BRFEMSs Vi REokel HAEJlo]l HET HAT WA
( Unconformity ), =+ ##fBedfromel Ao osl EfE o (Fig. 37).

EFHEf B, C, D, #fh: BFELB,C 238l De FTREE, L
W@ —i%7t R4 oF Downlap E& Onlap o2 A7 AZE] ( Cross
Bedding ), Buried Ridge E=+ x=%% Ridge, #HHAE)IS XF =<
EEHEHo= P Hummocky & #E £ HHT ARMRHET HEY BF
o] AAE BoZth o|RlMe HAT HAWE FAFH ( Unconfor-
mity Dol <lal 88 Like BFEMAX EHE + ATH( Fig. 36). F
#me] E,F,G,HSS BFEMES A®Fel A#7F Hummocky 3tiL, T
BREAS W Saktol ntel Lense 4 T+ Chamnel Fill § o
8 s Jebdo ( Fig. 36, 37).

BEFEMAE BEE BAES e 10mpAY] 33F& BolAY A
x99 &X % Alojox 15molAM 16.5mzZ 7 FASH, Hel Sa-
nd Ridge 0] £8A el oA 2 Ridge & AlolelMe FASY
Ridge & LA ofclh ##Mo=Z BFHEMAV Sfmdte X BE
e 23] geEdts], XKE 60 m~ 70 miuRAM = TR BFEMNB =
£ C7l =50 Yehdrh

FTigel e BEFEMEL Sequence AloloA kKiE4o] Lensed E&
gaie Ridge Aoz Uehy] fiid o 48 FHs7l= HEsich

Bk #goEc o tEde 28 BERS 8 R EW#EME
Rl i3 #®E Sediment Ridge o] & FiEE WEE ol A=A
°!;=¥. Ridge E°| ##iste FHHRNA el Core MY T KBHMY
& 2~3Phi9 m#Holm(Fig. 34), RidgeSel =77} &) 3~ 15

m, Aol (23 )7F 500~ 7,000 me] @El 357 Wil ol& G&
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iated with numerous paleochannels off Y

with channels or internal layer cutting subsurface from each other in the

Uniboomer seismic profile showing various acoustic sedimentary sequences
nearshore off Yd&su.

(A to H), of which each sequence is divided by a sharp erosional surface

Subsurface sequences assoc

e

Fig.36.
Fig.37,




8] @@l %22 Sediment Mound & Sand Body (Cho,
1985) €71 Eth& Sand Ridge 2} 8= o] &TtH( Amos and King,1984).

WEHE gZH¥ Sand Ridge 52 FEibimel FEZEA K&E 60 moA
90 m7kA| 2] AT BLEEHY ol&9 Hmc KESAL T —F I
( Fig. 35). °|E9 WREe Ki#B5H°]l kHByclolx Lee Sided] H
o] E#E T uittFo® mEY Y1 ZL SHAT IHBEARAA=
Aze Hmol o224 vebdo ( Fig. 38). ©] Sand Ridge & ol &
¥E A olIA7AZ M2 g2 HaKE 2= Ridge S0 A2 FHA
= 4% Uo( Fig. 39). —i# Ridge E° Il =+ Tl HIAII
Eo] BEEAAY Emd —%Vt BFEMLB £ Ad 23 @#EsEA 3l
= A9% Qui( Fig, 40 ). %23 Ridge 9 RAEEEE = Hummocky
AU, BEASE FTBEV f#oln KEsol garkd 17| Ridge ol
Bzstal Aok (Fig. 41). #BE Ridge ol AMEEMEo] Baroz 3ty
AHZE g o€ ASE UTH(Fig. 42). &, A28 olR& FARIY
H Aol thA] Sand Ridge 7} Accretion 5 31 T Th] 2] & wte AL A
Atgteh, dF Ridge ol i ( Flank ) ol el HEMIIEL ol &
Ridge E°] &24 7] siFdds 2714 A7) ( Cho, 1985) =
e ERA0lH EaolEAZe EkMl BRIUSS Tuch |

BRFEAAC s #EEEH] U= Ridge 52 K5l BF BB
Bote AEE E2% FEE ZE BFHEMCS Ridged v HHo=z
BEstq UAY gfhE Ridge kol #E3te vk ( Fig, 43). ol
KEBsrol 60m LIRSl KEMBAM BR=IM 80mAEel KENAM= B
U C BrEfrol ols] #mE" Ridge o] BlHrh °& Il Fe #
#el 43 Ridge7l A2 22 FHe=E AA FiFEsld vehbrlz dtn
Crest fi5ol WEEY FTetA Ba=ol BFEAM Hig7l A3 E oF
t 4%% Y9 ( Fig. 42). °1& #PHE Ridge 5L AWT FfT THE

filo
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Sand ridges showing the opposite directions of lee
side on the eroded-flattened subsurface on the same

Fig.38.

filled paleochannel,

.
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Arrow

survey track off Ydsu.

Composite sand ridges that are superimposed sequentially each other off Yésu.

Fig.39,




A sand ridge buried in partial by sedimentary sequence A and undercut by

channels off Ybésu.

Fig.40,

formed by sharp erosion
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The sand ridge is
internally hummocky or stratified in parallel off Yosu.

Exposed sand ridge on the eroded-flattened seafloor,

Fig.4l.



B7t & ##Esol JAY Hummocky 3lth( Fig. 43). Béig U2 Ridge
E9 AP FfTREE<= Ridgeol Ml mAsH EFEH WE B
FFEfre] EHEe EFECH( Fig. 45). ™ EFEfre] Ridge ol A=
Ax e 7 ( Superimposed ) o= ZfHIC =2 Hol AZe] ( Cross —
Bedding )7} M2 %EY AAY =Ho vix] Herring-Bone Structurez
o] Rel7Zlx= @t ( Fig. 42). BFEMNDY E,FT T 171 #&E
EX B2 Ridge e RAEd( Fig. 35, 45)

Bk —@mmgol el 3.5 kHz FxEaS #5 (KORDI, 1987)
ol o&td o] #HRAME Sediment wave 7} A== ]l o] HIl A
g UniboomiE A= & 71 fith

AR ES #AEME o= XA E LAHU 43 3= HERs
Atol Fox BMHEEEIAM Wol wHET( Fig. 36). FEEKS Sand
Ridge & Alelel HAIKR S HEBHA & oz REE 45 (Fig.39)
= AAT K#moel HHRNES BFEAAN o3 mEE] th olE
o] = VERoO| XEpolAY UxHe] WK Bol FRHL olg R
wme A HAZ FEAET WKsle Boh FHsin A we
A= Masking®d Z$= Atk o H#IAIIESS BFEMB, C,D,E 74
Ee olF dFE mASH sz, Afe wEldes TH O O#ERd
HEE)Iel EF BFE BB FEE B/l @th( Fig. 45). ° #
gl 271 Sgskd FAmelAN s mdulo] Fmold f4m ol
Zedh REvldA e o8 A HHEIIEC] &Ll Jehdn W=
Lig=)

EK unttioilA & Uniboom Systemol o & HRFEASREE W
BES /] Bedform 9 #Zde AFEASY, FAAol(60m L)
D7t dolA 2B mERAY HEEEE FHY T A= KR Uch
BASE WEBEAN S #MERF #Ecl ElEANT £ 2 old
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Fig.45. Upwardly migrated paleo-channel system (Arrows are
paleochannels) off Yosu.

BERARE Sold %Y mAme EAI stdd os| & B2 Ridgge &
°of BREUS Aolth Es Zxe #E=H Y+ Ridge & H4E 4R
H A E2] Barrier 2 fEAsl] RIS B8 M= %BEY (BRE,
KIER, 1983 )& Bifeel B Ao #M=lA 3tHE Aelth (Fig. 8).
BERY x=%=5o A+s Sand Ridge & 94| #HEHo] Y+ Sand Ridge
EF AV E O HRERE & £ Jou o]E Ridge & fEANA
Ree &@i3 Qi —%7F BeE #Ed 23 #gEH e Ao
2 Hol oMY HYrFl BRE FAe: BT

5.4, BE EMEM X AME BEWRAREM ( 3.5 KHz BiER 8% )

Eﬂl
%

o] ol w3 &R ( Fig. 15) = 3.5 kHz 8] Fasd 9
ol EHEEES 125 ms B2 TLHK3IU7 WE) #FBF SEAE B
B3R ool o] il A BFEMA9 Bl Ef€Th

BFEMAS ##e thE iR o wt7IA 2 #BS ( Transpare-
nt) EAEHA FTEEREBE7T Roln F9 WS ( Mid-r;,flector X2t

g 4 des PArFol B Al BT ( Fig. 46). ©°l BFEMNA< ARE



o2 ZFE grolXIY jhg 34N oA e FHAT BEHE olF<
T ERMBRFIT =29 BE B@Ale]l iReA o BREfe FAe
25 mol/dell Fala olRth FAL MmN AMZL Masking 5ol BE
o] AMEEE 9A Acoustic windowdhg E3] #EY 4 Ao ( Fig.
46 ). ol g Masking H&{ e oA HAF& uvlo] olstd, TFTik##
Bolx BAZ FEREA A RAolelRu:s BFEMA AFKARCAN A8
5ol el o8] Gas W EQ RIS ¢ 4 AUch

Fig.46. Acoustic window in a turbid sedimentary sequence A
near Kohiing.

BFHEMBE Sequence ASks FEME WAFE ( Unconformity ) ol o
sl Egol S Aol 60 mAEIt Sle MK (ALAR3AN od PIM =
zHTh o BFEME TREHC A% BEH 1 K@ BEE A
o #EE 4 guvh( Fig. 46).

ol el AFEAN] KEMERAN S FHgtke et BEEg
£ Eashlde ¥R, WEES Sand Ridge 59 54 2 pmel o
2 R#AISCh o MMOINE % #®E Ridge ¥e] #gol Molm K

— 84—



® 60mol 80mol #molME 10 mE#Sl Fol, 2k P X Ridge
Sol ®Wol] UAHI ol& AKA FEHN e A & 4 ok (Figan)
% ol kMol Sand wave 9} 2 FHILKS KBS RAFVE
U g4 gk KE 80 molA 110 mAtole] sl uAHow
@&t Ridge 59 & ##e] BBERI RHolxe ¥ou FKalsin &
2 Ridge ¢} Bl %§ o2 BYg B Foh

A 110 m KT (L 33°40'N) M & BEES G/ &8sl 2/
WA 3kmel AgjolA KgEel 110 molA 130 m74x] gt ( Fig. 48).
KEEA <8P o] HMBYE EME =7 KEEol &k 136m7}t
Aol Zolg Ztes EMRK 22 Bk o Fo & AET uigds
Ridge E°] #H#mo= FE=o ot ( Fig. 48) . %3] MMAES Ridge
=2 AT AHFEHA 14HA 2@ ¥RBEBFZ olFolx Uth nigo
##sle sle 2f8° Ridge &2 I HEI £4 18m, 1Tme] Fol,
Skn, 8kn x| dolg Z1 HZFo=2 ZAFF 1 HEEU) FolRh o
=9 ARds FEfsKES Agold oy HHE ##HS B FE La-
rge Hyperbolae S¢] Etdth ( Fig. 48)

d

AF= YAE dolle KB 15mTF7R £ ol ¥ T5m, o]
4.5/km} Seamount 2} & F & WEILC] FESo ATH( Fig. 49).
o] WKl /Aigol= Sequence A2l & 4 U+ % ( Transparent ) A
U FZEH ( Opaque ) & %M@l ©o] BELF FHEHs 71-H g Moat
€ °olFa gtk o] ®ELe Eu JEdAMs 65m, 90m, 95 m KgEdl
A RS o1F0 olE Atold WEEINA FEWE Sequence Aol  HFE
o] ##E= ] AUck

ZAEA (G5 ) & detd AFE EHEAEHe Uiz Hdsin
Tl E®SIY THEHEEES BEY £ AW, K& 110
mAPNA = Fhk 3mAxe] Sequence A9l KMol WEMS #HEs
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3 Yz KE 130 molx 150 m X FH Ao oA

rr

o}l1- Sequence 59 H:HE
wAAE & 5 UAT #EKH Ridge = AT

AFE BEEKEM(KE 200m7tx] ) & #@HS KE 150m A
A 5E k[@ﬁﬂf#&?f}x} 529 Sand wave 2, Sand wave 7} BiEd iRl
THEEs A B F71 ok KE 150 m ZWolxe] Sand wave &2
w7t Romstn ZAAw (g3, 2~3m ;34, 150 mPE),KE 170 m
AFelM e olg9 st & Fikslo] Aewtd I ERl Wtk
100 moll | 500 m7kx] B-Edtch K 170 molA 200 mAo|7Ax|S Kk
#ie] Sand wave E2 Symmetrical A= g 2 Huet  HGFo]
A (3, 3~4m;o3, 150 ~180 m )3tk ( Fig. 50a). Kol
200 m oA RN WA 2 BEEZE W AHASH ( Fig. 50b),
AFE BEAEMH Sand wave o] FHHE: ( Lee Side7} W Hi )L
Side Scan ¥%#¥ ( KORDI, 1986 ) Hi#sl & = XE4Hol NE= dF
atth o] el A = Core #FYW ( RIUEE, BREESZFE 20zl )
GHrel elstd, ol Xel MEHS HAL waYd MKEE =:H (2~3 Phi)
7} 95%°l1, AergE S 11kPag=oltt (KORDI, 1986). ol shigel
Me19864 9H 11HYE 9A 1 BE7AS #RSL CHERE, ¥ 80
B[ ), Aanderaa Current Meter & #H3sled W®WEFOEZRE otm, 34
m, 51me] XKEEANA BT WHEM (Lee, 1987 ) ol &3, o] Zollx g
e BERSZNE 5S5moA 34 mAatele] kgEelr FHrel @Erech
&, EBKA Ha Efd, RS XBHe JLE HEg Rold, #
&e 7 #ESFAHANM 2em/ sec (HEEE 5m), Sem/ sec (WEAL
34m), 10em/ sec (JWEFE 5S1m) LIFHch

Az wmEAEERS Byl fHte AZsbd ol o BEsly 4
Ehvbe Sand wave = Bl BWERSAM BRI Aol okdi, WKl
Y GRg W (FYoEMZT e E2A X)) olFor Aoz BT



Foveg wr wealt

SEATS

Fig.49. Acoustically transparent moats on the base of a
seamount near Songsanpo.

At

Fig.50a. Regularly-formed sand waves occurring less than 200m
water depth at the continental shelf edge of South-
east Sea.

Fig.50b. Irregular sand waves in more than 200m water depth
near the continental shelf edge of Southeast Sea.
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5.5. ¥l W ¥l & KB ( Uniboom 228k )

o] #gifolM 8% Uniboom HHEHEE sk ( Fig. 15 Dol o8 mE#HF
& ZIU guithel F 50km wBAAE 3] gwstAe LEE(HILZ ) o
E Z5E 7|¥e] A8t (Fig. 51 ). £ g WS EAAM KET &
AL YEFOZ BE HAHE #REYol 7k HHsA WEan U7
2o, 4 O YIS WS BAT HBIA g=HEel T3l ol
BER #Fe BRstn 7] gl BUY BHEdEe K@kl Bigst
o Az, B dis ¥ 80k MBI E HS3ol Y FERE E8EA
o EfsEh |

21 g UEEZ JEY wEEEmIA e Unibcom gl mskel B
FEE 50m PlEolAw mejdel fkREMolAE 20-30 molth, TR
ANE SoMEHT FEAS oSt BafE o8l 3@ELLY BFEMGE
ST & Qo (Fig. 52 ), AXEMIAAE Fagsith A% sugolA
t BFEM AS Gastel B2 o8 FFEMI YBhE @ #&
oz ELY ABBIAE BERG A7l e &5 EEESH o v
vn BRFEM BE 33 B3olAY HigEsA geth( Fig. 53 ). sl
wel BEEM Brl BFEM ART ARSZA Shsts BB7 AAT,
£l EEANE A%l 90m LIk, BUSH KB KB llom PESE
RN e BFel St 33 ol¥ch ol #uKolM Park 3 Yoo (1988) &
BHEES A% TR 25 BFE 43 B, 2fE BFEM= HEsk,
BFEf Ae B4, B EgolEMZoz RPsAE

BRFEM A TAE ZIUEE (JHHE BE )N FA9H 30m L
Eolol, A AME Apol, 233 Bl ¢ FEAM 35m LLos T
& gAML £kl $¥d oz BES THEFELG B0 oluzt B
Bfr AT E&ol Tagestc( Fig. 53 ). RFHEM At KBHA BHER

—89—



& wel SAistd AgZos A4S grolA, ZINY KEMIAMNE KE 70
m7bA], BHUAEE o KRB KB 130 m7tx] FEREEMEA =5l 3t
o 5P (Fig. 8). REBFEM Adt 19 THEREE HmkkidA o
3l AR (B4 #BE )2 £24A %5 Prodelta BIETOlA, TFTR#E#EES
Delta == & BEEANA #ME Aoz AZtE o ( Park and Yoo,1988 ).

BFEf A O SAtdlNE BEDH Y BERE 71¥des BRista
£t BFEf Bol 23] olfo|x RE BedfromEL HEsz Aok v Ed

1 T 1 ] T i T T

L4 P
% ‘8, %
- ,'O (,éoo | 03
ud Y
k)
3, e
% ™
“’o‘b ] S 10 IS  20Km
e he————a
A
°,
2, % ©
o % -z %
1 ‘b‘ﬁ\ 1 % | % ¥ 1 I 1 1 1
s0' 129* 10’ 20' 30 40" S0’ 130°*

Fig.51. Seafloor morphology of the inner continental shelf
off Pusan and Ulsan,
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Bedform#ioll&= Sand Ridge , Sand Wave ( Fig. 53 ) %ol BR:Y &
BRI BT B2 ol =F Hold, il JeiEisme 142m K&el He
BEAME (KBS #8FY FAE 43td 1563m Zol) @k HWEHRN
o ¥ekEel BMtol o/ 2§ Bakel o3 WE Biv)H Ridge o ol
Bl

BFEA Aol 23 Bedformo 2 £l BE KEEW 68 - 80 m Aol
9| K¥olA Sand Ridge (E°l, 11m ;ZQol, 2.3k )7} BRAT ( Fig.
55 ). ©] Ridge?| Lee Side:= ##58 ¥Fslu Jon RES Sand W-
ave 7} F#3tol vl Sand Wave & ol #mslol Bl B KE 40 mdl
A 45 m FRAA Fol 1mulgt, Aol 100m Hxe =712 Sequence A
Wel FEEE7 Bethd mel #Este Jelhdd

BFEf A7l YelUA] e RN & ##e=2 Sand Wave ( Fig.
56 )7} YeliA Y, Sand Wave ¢ 22 ¥ele| Bedfrom Eo] veldr
A&l 100m LlEE = Ao A wERIAME 2 471 Egsn {9
FEER7 BEEAA BiEE o] 2m-3m, Zol 300m - 450 m A .9
Sand Wave 7} AR 3 Hratkglol Bgdte] ok #3] HlU ®#E%x Hi=
50 km HiEhel KEEMIMAA = BB AMERE —%7 Bigso dn 2§
HHAbE ol A BB M 93 2o BEE B9 £d ( Fig. 57 ).
olE& KEEFMEIM &3] B 4 & Sediment Slumping F=+ Sliding
Process o] —ifolt}.

B olA Bl A7IA] BEROZHE ¥ 20k HMBFE Y S KR
Wolle oFe HFEEoR JEA LB BX H 30 =2 FAHA vEg
gt olE HRBES ABZoE FA FAR don ol AA A=
t BAEBROERE # 50k oz iR FE & gutsle ok, HPE
7t A% BEAME o] EHAMBEE 2ol #Fgel JEHA Fe KR
2 mEEY WMol Uehdth (Fig. 53 ). il 9 ®ZoZ 100k #
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gro] E71a - 10 RHEHe] KRS o121 HHEFe el o8 EEs B
g, ol #FERBE FERE Hox F=# LlLe HWEERAN Fsles FHeo=
#ES 4 YT (KIER, 1984 ). o] #BEEBEL el wet S8 HR

2 Q3% ol olsl B ( Terrace ) 2 ol F7|x &t ( Fig. 58 ). o]
BRSE Hlo RS 25k MM LEZOE 60k Ll Lol EHd B
el A KEEEA Bgete ok I 9k 25/m HmBCIAE KB 134
m, ] EdME 2MEe BEBrol 123mel 138m, k@EgEl = 164m
9 178 molA olgo]l UEhdth #3] K@ikl e o] EHe I EME
olN —i #MHol Sliding=lo] ol A Aoz mATH( Fig. 59 ) .

s

SIS S R IR TN TR IO B B B
Fig.58. Marine terrace formed by fault or probably by
sedimentation during low sea-level stand off Pusan.
Pobably - the Tertiary sedimentary layers dip toward
the outer shelf.

Fig.59. Korea Straite north of Tsushima Island. A moat

formed on the base of the east wall. Hyperbolae
acoustically generated from gravels on the floor of

Strait.



°l BBA BES BAE LAEF SN M #8po) 49 Marine
Terrace 2 MRS H4&E 9o ( Park, 1987: Park and Yoo, 1988 ) .
K@l pLg olfE T Yule ¥ 6ol Faln) BAKES
194 moln] FHo| AR WM BAME 138m (BEZ ), 165m ( AEZ) o}
o (Fig. 59 ). ¥eske vl FHEAIG T BAZ 9 srteldes o
24 moll 3= Sediment Mound 7} AT FWHEE Lol BFdte Ak
o] Mound of Ae FHY FEMHEM ksl 2 o FHAXD AEER
7b 2 v 1ok =3 kel &BE wige Tl Fe Hyperbolae O.
KEo| Yeha loiA o] suifie RS0l g A& AARITE RBKke ol F
I Je MEEe wES dSrd, Gl mEEe fEZes HPA Uz
ol WEol RBUNMNE Wi, BAZAME Ba=o USe Bof Fuh,
e 2% (4% Rz Bg o 594 Sediment Mound & 4
AE 2Yol 2E wiol 28l Channel T+ %ol 328 HESE #

N

ol V& W BREE Moate] —fo g B2t Moato HRE &F 2
T oldat @l MM olRoiAEe ol WE EiEel 8 Jetgol N s #
49 #o] it} (Kang and Chough, 1983 ). ©l #iglNE tfvbd&7} ol
PlEg Alold] F3 KA F AKE @ Sk ol drgsian unpsey 4t
HE FulodM FABEH ofF #BY BE, BAR Lol oY BMoz
RE £FIHEREAY #R2 Y Ze Moat & ol£Yg Aoz BT
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B6E K &=

AR AR KBS Juigte A nolrly WMAY, #MEs 122y ks
o2 olFo|z kM ( Sino-Korean Craton ) 2, ©] A7} AYN2AA F
giAlobad, A=, NP FR AR BEESC o8 kFEHEoE BRI
A & e A, Hin 2332 A2E wol gtk ol A A FHRUP
WEE JeE -Gl FARS e (F, Y YIBoE HEFEAI FAAE) 4
2-0%,99-27, golgt -AA], a8ln FE7AE 5 §3dEC A2 F
1A ﬁ%i‘s}ml olE FITE Alole FFAR K (F= Bl 23 il -
B BE)IE S/ EREHES o FE RKES st vk Bolg- A
&3l olEe galiel TAUsIOl BEd HBAWEY HRES HHAIISA o
3 bt 2 R ulol @AlolA el REEH#MET SeteleA T Mg I A
BR#EEEY 5T BFEMZ Udd.

BB KEMANE £ W37 R EES 8171 ARG vlol A #H ol F
Mol M MRt B2 olde 28 HE EFEAE LY AK K
FEERELRES $22 RY QEIs R moEe] BEHoE Wty XM
ol AMele HRE KEEEE 22 TAL vlolMe BEMERYT Eetole
Al Diggel EolutdlER oz 2AH U, BEAMS BERY HSBEAME
e moleAx7lg el 10km7t e F7AL ElolHtolEgol REMEH
BEFEREAA #HASAT

Uniboom3} 3.5 kHz HFHEHAEH T BERAS KEEMAM S FEUA o
REEEFE FRHoze ¥ B BFESCl TWESAT B 52 iRkl
AN B4g#REREo 30m Llie 238 1Y wde THEC] FEMNo2 RBESIH
2 Efl Ao Rurgesich. BAMRES O Tl By FTEEY 2
BEHo] Yol AT FYF KHEH, BoE (REAE) , HHFEII HFESE
o)X TE#M B Efol FHsith RAeMBES LadAs 20m Lk
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olut AiEZ o2 AFE golr KKK BEROSHE 30kmAz] 70k ol e
miel Afste UEUE olgth ot REERSHT UES MESHHIE 3
A gk, WK Selol M THA&ERE 94 BME, &A% o
sl &l BEEME SHT & dx ol BFEMSEEE BAE Mol
o8] olFUL S WAk ZelolEA ST Free W7 7ol 7R A EMENOl
& Ak (42l WSk 3uel 7)) AANESS AR,

WPE H@AS AKREM XREMAYS BAT BEESRAE UE, BNE &
HAREMT el 29 35°N @EWmAE e, sl drme EEEds U
E7} SA5i0 olE Aleldle Ude myst AT BEY UEE o B Eol
@mepe WIS B RAY REYE 1 SHE BEELRKRD o kEdch
gal demet HHEEY UEES bR $tE @8 mADE /ol FAg
Foll ofsl Eif MDD Ak P @RS UE SmmolN BRI nst®
Sand Lump , o] #golX el ¥i+gk% S KR, o Hathel HFe FREH
EHRES Fadtd ¥e, ol UE Sfithe E24 ol #Hff 2AASL F
gttt KEEMOl SAsts —f Zale SelolEAlel WoKE TR Sl o
3 2RAY, 7120 BREMEMYC BEHE =it FAEL B Fu, BE
EREINE HHES AAsHe Agsel SasE Btk s HERE =
Ae o £ (EEE, ZoA S0y @) oz wo} P.alimpsest Sedim-
entoloy, ola g e #ikol o8l Sand Wave %8 HRIAAM MY #H
#ol 71" (Winnowing ) B& #Rel o dch

gkl s BLE B AN iR wet BUYd BedformEol BKT
o] At} &, P hERERIAN S Sand Wave , #MNE FEHI sl ol
AE gaol oY Ridge o] WEMY, BA dslAT Eis KEMAE R
Z @ Sand Ridge, $U3} BF LS| AN FolME Bfgol o8 Sand Wave , ¥
ME R ABEolE Sand Wave 7} & Bslol H#stm lch

galo] ERFE Rl BARMES TR0 EHE Ridge AT #
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Bmo s B el S5tz Jorl, AMold ERERIE 21 AL B
IS0l B3] HAist] WAES THREE olSo Hsixdel K@M =
#ZE HQ S Aolx, WAE LAMOE B 2ol Wold R BEsn
91t Sand Ridge ¢} nla7bA 2 @ e Ridge Sol BRSO #imme e B
%E olF: 3tk FE Ridge S A3 Bfslo] WEE BH=ol o
BUAU oFe BARRE o3 DEHe] AVNE Aok EY ol KB
st Y Ridge fii®} Crest , 3 fth #EHE) Sand Wave 7} FiEdto] ¢l
e, BERERo s 245 1 Folzt #mstn Kkl Bikkololx kol o
8 BRAL AL AlAtsa slch

Wi Fflel Muddy Sand HgOlMe 3.5 kHz ol olshd Ridge ol
T4 QAT Bfol o FHAF Ridge 2ol ol Bol BRITG.  olE
—HE BARBEC o8 JES0 Arx s uRiol BEEI B BHS
of Uehiz Utk #ME LESRINE T4 zUsole 448 B F
B3 FAMSke] WIEEEC) A8 Baslol lth

mlel BARBERINE HEMo 3 RFY Sand Ridge 5ol —BE 5
ARl ol DEHS AN T WEEA T RESO UolA olEo] o IR
o BY KESHE REST

NG B AREMIT AREMISZIX Sfshs Sand Wave s 1 HfM, UE
o =7, RSl Wi BN (1R EREHE MR, ok SE)d o8
Betstel uul, Bfeel Wil (F2A2 )0l o8] BRATY] Bthe BAE L
i &, S EMAT B T2A 2 ERINUTE A& AlAL,

BB HRER (B, B KEH ) ANE BEERS BASuAE Sl
Ao E2A Fol #BfEMAC Ho Aoz BT o MEAME 24 %
Eetol B # MOl BR WaolMw BREW ARZIME B34 HBULFo)
AMERIE °l 70 KEE FHEsE @t KEel 100miE 2e RN &
gabol 2@ FHAIF HRBel Sand Wave Eol WS wel sk 4adch
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