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Physical and geoacoustic properties of inner shelf sediment in the South and Southeastern Seas of Korea
have been studied based on six piston core samples. The sediments are largely composed of homogeneous
mud except the core from the southeasternmost part of the area. Both physical and geoacoustic properties
and mean grain size are relatively uniform with sediment depth, suggesting little effect of sediment compaction
and/or consolidation. Mean grain size appears to be the most important variable to determine the physical
and acoustic properties. In contrast, the attenuation shows more or less fluctuations. Correlations between
physical properties and sediment texture show slight deviations from those of the compared data, caused
by the difference of sedimentary processes, mineral composition, and the difference of measurement system.
In particular, the velocity is lower (approximately 20-30 m/s) than that of the previous data measured in
the same area. This is probably due to the difference in velocity measurement system (particularly, error
by a length of sample). We propose new relationships for physical and geoacoustic characteristics of shelf

sediment in the study area.
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Fig. 1. Bathymetry of the study area and piston core locations. Contours in meters.
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Fig. 2. Sediment type distribution map in the South Sea and Southeastern Sea of Korea (modified after Sung, 1994 and

Kim et al,, 2001). Study areas are marked by boxes.

Table 1. GPS location, water depth, and corellength for all
core sediments in the study area

Station _ _ Water Core
Latitude Longitude Depth Length
No.

(m) {cm)
ST-02 34°50'470 128°50°070 56 194
ST-06 34°27°290 128°14'660 51 271
ST-07 34°27'260 128°06°020 43 353
ST-08 34°16°520 128°06°030 74 191
ST-09 34°16'500 127°57°'510 64 304
ST-10 34°27'840 127°57'560 34 350
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Fig. 3. Core lithology based on sediment texture, sedimentary structures and compositions.



316

Mean grain size (p) Velocity (m/s)

Ao Mg

Attenuation {db/kHz—rn) Wet density (g/cm°)

2 4 6 8 10 450 1500 1550 1600 1650 1700 0.0 02 04 06 08 1.0 1.4 16 1.8 20
0 I Ty T I Tr I T TITT[TITTIy Frr T TH I T T Tl

100 . [ 3 L 3 [ ]
2 [ 1 1t 1 I ]
A - - 4 o B - -
£ 200 - - - - P - - —
g 5 J L J L p L ]
a 1 N ] i 1 r ]
J L A L J L ]
300 -~ ol - - — - -
[ 1 F 1 I 1 r ]
r|—e- sT-02 5 F b - 1 5 1
[|—+— sT-06 1t 1 ¢ 1 F ]
[| —&— ST-08 ] [ ] ] i ]
L —= ST-10 4 . . 5 J L .
A0 T e a oy SSECTIITETIITITE FUTTI NUTEC. . TEUE FUTE FETE FUTY NNt - SWITE NE NN N .

Fig. 4. Profiles of mean grain size, velocity, attenuation, and wet density at ST-02, 06,

08, and 10. Note that the values

at ST-08 are significantly different from those of other stations.

Table 2. Average values of mean grain size, physical and geoacoustic properties for six cores

Station Mean grain Velocity Attenuation Wet density Grain density Porosity = Water content  Shear strength
No. size (¢) (m/s) (dB/m/kHz) (glem®) (glem®) (%) (%) (kPa)

ST-02 8.95 1503 0.35 1.44 2.72 75 55 2.90

ST-06 9.05 1504 0.37 1.46 2.69 74 54 2.68

ST-07 8.31 1412 0.19 1.47 2.51 70 51 2.81

ST-08 3.45 1608 ND 1.89 2.74 49 28 ND

ST-09 8.49 1509 0.21 1.49 2.58 70 50 2.99

ST-10 8.61 1503 0.24 1.51 2.74 72 51 3.05
o) g3 SE=Y AzEe) Aol sMHTh duKos Al L HSshA BT Sl B9 ULH AT Fyol
SRAYEE 24 A2de) S ASY AR Lol drt  Bu Uws} 242B4E 27 Vet Fig 4. £ ol
U 8] Zgshoul meh £5 kol B 922 /30 mE Suge] wale) ws) S e] Wals 24 Uepdo

22 A2¥le] A)AH o], 7 Sor aew 2ANS 249 SARAARe Shumway (1960)7} silty clayo] tha}
25 5 rjokel @9lo] £xo JEE FAv o]9} e FA AAEE 2421 0.07 db/kHz-m2} Hamilton (1972)©] Medium sand
of A ASE 23N AR HolB Avht A o] tis) A 7k 047 dbkHzm® FAE W] gl
FAst=vUE 83 29 F stk AAZ Sung (1994)0)vt &tk S9ale] Ae-= dro] wskel HPF A Aol
Kim et al. (2001)2] SAHHL EdlFA (transducer)A}] glom F=-80] 2F 60%S] very fine sandol| A 714 &2 &3
AR 201E FASEH Dol kel QAL EASATE  AAGEE HoIT siby cayel ] 7 e ARE HelTE
SR T B ATtel] ALEH AlF o) 24 A9 AL A|EA) Aoz delA AT (Hamilton, 1970). 53] 742 A$=
A % &=29A dolel MBS WAy A5l Azst BE ZPFAS] 3 Aolst EAsy] WA 712 2w}

© HEv|e] FAE 185to] AZHE stainless steel A2 AR A0 g AeAE TdS T A gt
Aggonq Annde oA4E Aaslsas uoh g wasolel ¥ Zow Bo
$EE 29 + AU FEAUEE HH8e) 20| 2g A thHFEoY

ATAAN N YS B SHPAAS k) MAE 005065 BRG] AS won, B Ao fA1 A5 HH
db/kHz-mZ ZZ AT AFAE A Eo] 48 A3 golXe  Fo| £Zd o8 dtA o R MPAET YA FHAHEAA
E£ETZH7)E o] 88| £ EAo] o]FojAN Sup4] 3k A UeRAT} (Shepard et al, 1979). A7X 9] A UAH



317
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Fig. 5. Profiles of grain density,

ZEo] LAg AHNA 1.37-1.54 g/em’ BYEA Kim et al.
(1992)9] Fal= FF-2 G AR 141-1.57 glem® 7
o fratety AbFEHEo] A3 A4 82 Seo and Kim
(2000)2] mid-shelf x| ¢] kS 1.60-2.00 g/em’S] H ol =&
Ho) GAY =) AL 246290 glem’ 2 A F o) BAIG] W
o] thFstAl v A FQ AL E thE BA
e} fAkAdo] FElstAl ¥k (Fig 5). AT7A LS g
£4719 AEA AR FYEE xNYos dibAl 84
719 BA B HEAYALE 267 glem’ AF ] e
ik 7 o] 58 dAEEE HAEEY 23E @
oju} FFEC] Frgo) e o AztEn
a8 HAE Huyre 484l BA yelyed
Alstars giRE 50% ol g9 kg Boli uh
F2 A2 Wadte g A Ha 70%
B Fo} (Fig. 5). 9= & E43%7
}otAl Zojdd et & WatE RodFA =t (Fig. 5).
IukH 0 T FGE A EL A9 AP o|%e] vy & skt
g0 o) T} FF&o] PAashal Zlold i HehgE

2r

Ho
>

(&) i=
o] F7kak= Aol QuHHQ @abolu} moje] Aol7} M
H3 FAge] £ AT oW AT HelFA B AY

% 2t} (Mosher et al,, 1994). wWelx] 2 G729 ZH9oe
Ziolol W& BT AA YehtA e 3eE Kol
Bl Fo]fo) £3589 ok Pfo] A FAEEA sk
Aoz Ht,

1o
o

2 2A7he| ABE|
B ATN 24 RE ABE o] otel 7 B4

water content, porosity, and shear strength at

ST-02, 06, 08, and 10.

HHAE Golr 7] allA Z42re] gholl it Fad-S
CES SR 2 440 ARBANE 71

3k 2z o} ZA)o] AASAT} (Table 3). ZF 2X437ke} A3
ol W3t AT ZE Hamilton (1970)0] Be)FF hHE
HHE &gkstA A7 AaE EUE EEE9
Jo] QS F 27, BEZA, BHET Fo] A}
Atz ez Hd sF FE HHENAM Al 3
P S-S AAIE o) W AT o]

o 275 ¥wg #h ¢tk & Hamilton

>

Ach
2
ox I-
i)

n

Table 3. Regression equations for the relationships between
velocity and physical properties of sediments in the study
and adjacent areas. TS; This study; N; Namhae (Kim et al.,
2001); B; Busan (Kim et al., 2001)

Equations

(TS) Vp=1749.9-50.452Mz+2.5511Mz
(N) Vp=1723.1-32.7Mz+0.98Mz"
(B) Vp=1787.4-45.7Mz+1.92Mz*

Velocity (Vp) versus
mean grain size (¢)

(TS) Vp=2197-17.7447+0.112797°
(N) Vp=2572.6-27.07+0.174 7"
(B) Vp=2745.5-30.67+0.194 7°

Velocity (Vp) versus
porosity (%, 7)

(TS) Vp=1763-490.70+213.92 0°
(N) Vp=2727.4-17250+617.16 0°
(B) Vp=2429.3-1314.30+487.33 o*

Velocity (Vp) versus
wet bulk density
(glem’, 0)
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He mde] A9 XY 2 Bz, HAHBE € FE 229} Sung (1994), Kim et al. (2001)9] AR 9} vlwale] I

ZA 59 2ol o) 1 mdlo] AEHA HeE 5 gleH AoAE dolrgith @A EYS FFEL oJE SR Bads)
mEla A Y mE Y=g Zido] AA|Fojor Sl At 1 AT BAE QAE (FA FE QA FH, 27, 24,
AAE I AT (Kim et al., 1996, 2001). ATz, 2L o3 vjaAde] zohdll s Fits

weld B FoHE ATAY HAEe 24 A¥deuty wor gutAo g Jnrt RrFE FIFELE FH30L
gén B3 Ad 52 £43F9 719 Hamilton (1970) B AFAY Y HAENME FFEo] 71 e A=

=27 2
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Fig. 6. Velocity versus porosity. Regressions from the previous studies are also displayed.
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Fig. 7. Velocity versus mean grain size. Regressions from the previous studies are also displayed.
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At sk IurA Q] Aeks RBolal lom, F
i zke] ztol= AT Hamilton (1970)2 Sung (1994), 221
Kim et al. (2001)2] A9} FAHAL & RoyFET) (Fig. 6).
Hamilton (1970)0] A A3+ Bef 3 kalE 9}e) xpol= H A%
Ao} ElRaA zEar %*gl‘%—‘é— | 213 Zfol 2 B4,
A Ho] FAFSE Sung (1994) H Kim et al. (2001)] AE9}
zpol= Al 1 vie) o] S HYEE S A
71815t 29 WjE o= Bt Kim et al. (2001)2) %‘—ﬂﬂ"ﬂ
o] A7 F FFE0] 40-50% T B L?X}ﬁdl Hlg] v
71€718 7HEH oA JA 2 AT A AP“EV—‘IEOM
B 5554 7] (Velocimete)E ©] 83} FA3E 1 Kim et
al. (2001) F&7)5H & ©] &3 A7 oly] o g Ayztd
ot mebA B A7 g ASFED-S Kok JZSHA AA
37] Asie 71EY AABAL S 4% N2 FA A
(Table 3)& o|&3stool & RAo 2 AlgdTh
Hardin and Richart (1963)& H|E3F 1 o]3.9]

257}

we a7

5 =

2

29 ALY

A

A 319

(bulk modulus)3 734 (shear modulus)©o] Z7}8H2
= olol] H| g5t ZF7}13it) (Hamilton, 1970). E]/’i‘]g/]
T FEAE, £948, G HAE g 9
uaABEe F5H 2 IdF 5o YiME IS we
4 A ATF (Hamilton, 1970). £ AF-R] A M=
ol wet S=r) Frlshe Rkl AEE & RoE
(Fig. 8). =g vmxtg g AAG FEFHe] Adg 2ole
EAeht 1 st AL ol fAbsith S8 BHEs
© MR EFe BAE 7R e dF R Tt dadt
we} 37lo HES B3HY HATE wEel 5
Z7F8kc} (Hamilton, 1970). ¥ A7AHAMZ o2 3 &
1 FE F BT ok (Fig. 9). ¥9k ofet M=
AL FEZA Y 49N HAHEY B5
HAHE ofsf B2 JS wA = dukEo=
JE9 F7tel W} Friske 4o ZHAAE THA=T

>}Ln;€r_>.i
N o [o lo gd 4
LU= |

mﬂn
o
N
-
N
-

P

1

=

dl
rlo

)

fr o

ﬂl
o Fﬂ L o

=7

=

o

L
i

sol ol5td eugsme} Byo B AYPelA JEsp  ATAAL} ASE oy AFE P BAET (Fig 10)
B2BFE SRS FAFE BT BAEG 4= ardes apAdsl 4 24 % 409 RRAN
o A ¥ZeY WEHEE A95] fRo S5 gk AT AR (Table 3)F BW AIHoz Aol FAgt=
o] BAYEE £5dPo) 23 wWes dgdx b ETSIA Sung (1994) 2 Kim et al. 2000)2] A3.9} Aoigke)
(Hom et al,, 1968). ZL&|1} 2 A7x] -8 B £3) nju 2o zfol7t EAFRE A& H=ZAd oA A5 Ho| FA|
A 71 4Bl wlekshAl Bols A (Fig. ) 2UAe] H7 %hﬁlﬁﬂU%ﬁﬂ4ﬂ4%3ﬂii%%%ﬂ-ﬂﬂﬁﬁ-
Eol| o3k dgko] MR AN J3ge Frl Rror  AFdAMe AAE FHLHAN EEH AHRE o]E3}
ARG, WA 40 A 9B FE BAE AE  2¥AYS B4 3 48P FAAEE Azol AT
g HES FFol e AR HHBAN DY LS (Table 3), TR FF 2 ATAGL T da|Aoe] A
AUEE TP SARSEEE PFE W15 FRd 75 A aTHE B4 R ASFEL ARE B
o] shiz Quroz AVEst FAHl e AH BEe AL AAstud @

1900 TT T T T T T T T T T T[T T IT ,I,_!,[,,I,,I”‘I‘,I,_i‘_l,_l__l__l__]__l_,l__l.AI“IA,I,,!_I,,!_,I,_l.[;l.;j+

This study : : / A

----- Namhae (Kim et al., 2001) : : Cs

1800 ||— — Busan (Kim et al., 2001) L ,:,/ -

— - - North Pacifilc (Hamilton, 1970) PR g:

B u s -

~ - :__

g 1700 — -]

2 5 J

= - .

S 1600 -

(] B -

> = n

1500 = T pr: -

1400 :‘-l L i bvigi l [N T S T A O ]v'I”l”i"ln’l”rAI“I’“I“i’l”i N A | Vl”i”l”l’“l“i‘l’ 19011 H

1. 1.4 1.6 1.8 2.0 2.c

Wet bulk density (g/cm®)
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