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= G2 WUSE SgEeEo] & vgy o]Ed(mudbelt) BHEQ] SHAGEEL F 70| gl i)
A7) Y8k F o) AN HLEAFIE o183l HAHHES AFANAT. 24 FoPE 10cm Hol2 H
HESY AEER, AMAY, IFE 24sla ddad 498 53 HATRE #FNTh
ARA 9] FAAZ L THFE NAAZHAE o3l AR LR AAAZTEAE T SFEETY
EIS @ F J9on, FojA 59 Ad A A3 iz o8] 8 dET X (degassying structure)E <
& Itk ZOX B WRTE, SupdgEs, A76Ag 2 B4 ke BEdE d7X9 EHES 7IAERE
Z B (gassy sediment)d F-7h28HR-E 4 B (non-gassy sediment)Z TEEH T HHEe] Zlold @& &&=, H7H]
A, F5& ¢ 2ol AL 225 AF@9 HAFR dFE o, 7k FH-F 2o FUEHE
TEEzd g8 aAgETe AVMAG go] E AelE Jeith o8 AR ¢AZAR] G Es 4AAAE
53] AFA Gl E 7t fFol wet SoEgEEe HUNAY gho] ZA ¥k olF R ESEst
o 97k Whesle AR JEyiTh
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Compressional wave velocity and electrical resistivity of muddy sediments in the southeastern inner shelf of
Korea were studied using nine piston core samples. The acoustic and physical properties were measured with
10 cm depth interval. Sediment structures were examined by x-radiographs of the cored sediments. Subbottom
profiles were obtained by a high-resolution acoustic subbottom profiler. Acoustic turbid layers are clearly seen
on the profiles, and x-radiographs of the sediments showed degassying structures formed by gas escaping. On
the basis of x-radiographic images, velocities, electrical resistivities and physical properties, the sediments are
divided into gassy and non-gassy sediments. The presence of gas and degassying structures result in a marked
variation in velocity and electrical resistivity. It can be concluded that velocity and electrical resistivity are
parameter to recognize gassy sediment. The velocity is important parameter to indicate gassy sediment.
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AE WWZI% siitt. olE 247 JadAd B 7=
gl e A7RAYS 24 2 ST A A7 AGHHE] A71A Fdo] £4PAE AFAE /& HrE

9] F29L AAAF7]F-(Deep Sea Drilling Project: DSDP)2}
AR ZHFHZ 2 79 (Ocean Drilling Program: ODP)*] )] &
S oo} ApgEo] el =t S7FE Atk Boyce, 1980, 1981;
Kim, 1986; Kim and Kim, 1988; Kim and Lee, 1988; O'Brien,
1990; Kim and Manghnani, 1992). Schoonmaker et al.(1985)2
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A F glgo] AAH7Z S THK Im, 1986; Kim and Kim,
1988; Kim and Lee, 1988; O'Brien, 1990; Kim and Manghnani, 1992).

T FH SUE A2 g BT ST A B8
At 80T FHHEE] FE3] o| TR T UThEH A, 1985;
7, 1989; A3} 71, 1991; Kim et al., 1992; 7 5, 1994; A, 1994;
7 =, 1996; Kim, 1998; Kim and Kim, 1998; Kim et al., 1999,
Aot 7, 1999; A &, 1999; A &, 2000). o3 AFEL Y
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of me HHBY SFHA 543} BAS Waleh § me
HBAE ol Be e T

olefl vl A HEL] MrE|AT e AFE oFF £F
o]FoJAA] i Ut Gt HAEY H7IHAFS
ol B FFTFR 5HE IAT F Y FLUAEAM F
3] 23l YEHEY AHAEEE FE T4 o5 2F
Ha B oz YA A dFg derh 55 A
VAEEE 2%, o4¥, 9Ex9] - (Winsauer and McCardell,
1953)d ¥t olg} B A Ee] FFFF(pore geometry) = =5
2% 22102 AAA L 9o},

YA S AUYE AR A9 kg EAVE S
&% 9 7o) Aulgt gL PRItk | EFY] A9 1% "
Ao} 7EAFROE 10% o3 SadESE AE 7 7]
% 1t} (Wilkens and Richardson, 1998). El&&<] &3], /0] &
AR 739 A7 gl FEES vA = 71Fe] SHRHEEES 2
A3} §AE17] wiEol] DSDPYF ODP Fojo) thale] Wrpzke) A
Al tigt siAde] B X A=H7E 32 1HO Brien, 1990;
Kim and Manghnani, 1992) A|FA| 5 FEEA9] ojHE 522 F
AHHE g AxE 22T A £ d7e SFEES |
EAshe sk BEald WS-8 | EdAY 71a3REAE
9] SalAgse Ade, 3¢ T3 A7 A g gist 2484
FE AXBE, 0B ARAAE Wl L B3] irh

¥

o

HT7X 2

AL TR Aol $IXsh K} @& iy
o] ety glom, BEo 7y FEFI A3 SUckFig. 1).
S o] L ke FHGEE GEholA JIhe E2A4 Y
AEHEE0] RAkgk Ao RE sjehs webs gdeE de
st o|EthE o)RX Tk 5, 1987; HeoF ¥k, 1993, & F,
1997; Park et al., 1999). o128 JIAEAEES] 0|52 FE &
F9} FalE mae dupdiel 8 ZA AuE et -
A kake] st BEslA Saaale] wEEh, BEoRE
v ek SAAFEL olErt. AR IL B2 Fio] A
9 AFYAEY o 93 Avh(Park and Choi, 1986; Park and
Yoo, 1992; A &, 1996, 1999; Park et al., 1999).

A oM 9 F2FE A-GMIge R YRFE -5
Fgow 21 28 HAUYELEE 100 cm/s 0o THKorea
Hydrographic Office, 1982). 3HEE FEad o= d=aAtr, t
npdEE, B3, BALAS 5 FHU EAEL, E A7
g e] BRAH L FA|Ho 2 Atg5o] YL 1o mE o
Szt Bxgtie] 5, 1998). LA S0 BALE o83 F
29 d3AFAE F, 1997; Park er al., 1999)°] W=, 7o) 2b
olE ot IR AGoM SFEES] EAlE: e &
#A k.
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Fig. 1. Bathymetry of the study area and piston core locations. Dots
with numbers indicate the coring positions and solid lines indicate
chirp sonar track lines. Contours in meters.

Subbottom Profiler; Datasonics; CAP-6000W)E ©]-&3}e] 371¢]
FBE2AGA FAEE 5191, AT7AY ol Edl HAE &2
A 9 A Ao A3 ATFE 5t F ol AR
28 A1Z7|(liner length: 4 m)Z ZAAIEE AF A hFig. 1).

ANHE oA gl tiste] FojE i ¥ HHES A
g&e AN, AdE 2 IS 9% ZeE(10em 7H
HE &35 B4 89 H312E FEs] 93] 4ol 20 em,
Z 5cm, A 1 cme £ (slabye )83l WP HA 2 &
AEE ARt d2d 89L 3Gt ddaM B8 A%
A Ee ZH= LBl 5 AR AT HA T2 ¥
Fo AT SPANEE 7 PojHE ALFH 0T THEolHoe
, AANAM7]7)(Soft X-ray; SOFTEX M-1005 Soft X-ray)2] &
22 AY 60kVp, AF 3~4mA, =247 6023} A
A3 Q158 ARlE BEASE FAAJ] 24 2 H5HFze W
g F43rh.

HAEY LHAEEEE 2275 WH (Mercury Delay Line
Method; Birch, 1960; 7, 1989)& °]&3tom, 42750l 1
MHz Barium Titanate Transducers A|ZE FAF59] PZT-
4 TransducerE A3l 2 A SHE AR FIYE &
E& 233l Haas g
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Multi-Frequency LCR Meter

C: Current Electrode
P: Potential Electrode
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Fig. 2. A schematic diagram of electrical resistivity measurement
system.

FS3e3 A9 = YX &7 7] (Micromeritics: Multivolume
pycnometer 1305)E ©]&3led 7 5(1999, 2000)] el uwhgh
g A4k 3, Boyee(1976)2] 2o 3] A&ttt

Aoz FFEHE N A7|¥A TS Olhoeft(1980)0]
s AokA A7)3}eka] E-F(electrochemical polarization) &3}
E 7AaANTIE ldo] e 44A5HE 83ty A% E <
Tl AREEZ ArMAY SFFR Y L A F FEL
2 R RIthFg, 2). RS W78 FS Alojst AR,
A, Age FX3E ez JehllF= LCR meter(Multi-
Frequency LCR Meter Model: HP 4274A)$} LCR meter2 H-E
ANE B8 F9R B N B HE WS B 529
A Jeh e AARE o83t A7 RARE S FRe=
g = ok A7EAE 2 A9 ASHA (2 ecmX 2 cmX
2 cm)® sample holderg ARME-3td A5 WP o} wde] do
A FEE fostaitt. Al5e] iR s Ho| WiFael 3]
ARE F A== EFF(34.89%0)°] A Fol2to])H (Yuhan-
kimberly: Kimwipes)E ©]-&3FGth Y2718 A8 FoX&=
0.2 volt A& ZAAF|Z F3F 100, 120, 400, 1000, 2000
g 4000 HzZ WHEAIFIWA] 53 & s2gke] A7 A 8ge
SAATE B ATolA AR Faee AR Al 7
A VR 400 Hz AR E o183kt 23 A19) Alexe 23°C
£ A3

=
2} AR 252 90 cm ©|3} 7ol HABL
sedimen)2 2 ©]9]¢] HAEL Zr12TGEHA

sediment) -3t}

DAl EhmehH Tt ol A ARKISHY

A7 GoA Tajd ASEAPE o]43 FE5¢ dAERY
A 7 EAo] oln] RyH vl Ae@ §, 1997) STolAEA
HZ, AARFYPA 223 2 9E B de E24 985S
FEE § JAHFig. 3). A E2A HAHZU SAske &%
e F2xd mEtA AEst AHTEA] S8k Eol7t A
2 g2 vehe 53¢ 293 gtk 53] iAde] 7P
2R SPEGZ] et B34 289) FF 233 BHA 3
¥ A 2504 S FoABE 5A) The] 7ok A%
7] SRl BAHE RS fhoE BIY = YA FH 2
9} 269] B4 FFEEZo] AW M- 5m o3t SASL A
A 19, 209) 7% SFEEE] o] n|eksiA Ve

AdzA AR AE B 3 A gERe] BN &
H3 g8 727 AFHA FE 423 H 4 Z(homogeneous
sediment), 213+ 23] A2 (parallel lamination), 3]0]g A2 (faintly
lamination), A A& (bioturbation), HZF ¥ (shell fragment)
G, 7t FEZE U AT FE TR (degassying crack) 5 3
A 6719 EHAQ 727t el THEFigs. 4 and 5). 53] o]
35Al SEEEE7IA] ol2HE AR 233 252 A5l ¥ im
olgllrE #RTRI 402 & Yehdrh '

SYEESE HF BN EAlste f718Y Al oE dw
7R Q18 $3rt BFHIA] Rl AdEo] AEY, HAE
ol 7127} 1% ved 7ol A2 4= JTH(Fannin, 1980). X
7R 9] Aol 3 FIEEF] S S Bike o
TaH e UYAFHAENAM o =4 Ve, ol PSRt
= @3l oal] A2 £719 AE Ateld] sfolA At &
Fo] WS o] wWE YA AAE Y] Fotel ZIRlE 3l
(Lee, 1993; Lee and Na, 1985; Park er al., 1999).

2

SOMESRE, M7 |HINME, 358 % T x| FAxol st

B5E oh APA 8 ool thile] 10 em TR &
AE SHHEER, A7AY, FEE 2 AUEe] UHEE &
A SFATH(Figs. 6, 7 and 8). ST} AW HE- 5
A7 LGN ST ARE Hst 7 o183t (Table 1).

gtz o 2 SYE A Ee] SHADET) WA FEA
ok 23, 71} a3l Ao 4L go] W= Aoz &
HA Yk o] BA & FFE&0] 45 v FolA 7 e
LAE VAL EEE 5T 4 s R HEY ik (Hamilon,
1970; Anderson, 1974; Hamilton and Bachman, 1982). 3-=-&2
=3 AYFEFE] AIPAG gk T8 W] shE o
AR5 ST Winsaver et al., 1952; Boyce, 1968).

IS4 e X FAE 19, 20, 219) AS AAFez &9
AEET, A/MAY, AdE 2 338 25 FRAMow 2 9
& HolA ghom AR = 7} 23] F ZolE Bolx oF
ErhFig. 6). 53] SHHEEEY A4 A FH 25olA 587
Ql Wyt ARG IR @4 ks vehdt
A7 A e 744 8- 19904 AR do] 140 em7iA] &

tizkel ol zZA) oot 589 A% FF 199 90 cme}t A
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St. 26

180-200 cm

Fig. 5. X-ray photograph images. a: homogeneous; b: faintly laminated; c: parallel laminated; d: bioturbated, e: indistinctly laminated and

shell fragment; f and g: degassying crack.
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Fig. 6. Vertical profiles of velocity, log resistivity, porosity, and wet bulk density at Stations 19, 20, and 21. Refer to Fig. 1 for the location.
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Fig. 7. Vertical profiles of velocity, log resistivity, porosity, and wet bulk density at Stations 22, 23, and 24. Refer to Fig. 1 for the location.
Note that the velocity of Station 23 is abruptly dropped at 110 cm subbottom depth.

A 219 30cmAo)E ALslare 10%ee] HalE Hol3 Qi)
AAAQ e HASE Sz 44E 47t 74t AdEe
90 cm$} 260 cm Aol AYFe 1.40~1.50 glom’®] 2H& B
Qi

#A2A 29e] AL #EA e 2 APEE 7 A3
tEA Jehte B4 & 5 ddkFig. 7). SoHEgEEe] -
Hagze] Wiyt sk, ARdEAE dFe] 2 A3 223
A HAF o= =A VERIH 120, 240 cm Z o)A 1530 mys
o)) ZtS Bolx gtk AR 23:9] A% 100 cm FFE Hol7t
A AR 229 FARE FFE Boltyt EAERE s #ETE
7t Ve ol F2% &£x9] A7) vehdt), 7AF
HAEE 93 £ FA% HaleRE thEa Y9 (Yuan et ol
1992; Wilkens and Richardson, 1998)0l4 B8 u} glev} =)
NAE Hxzolth A 24e BFEE 1483 m/sE Zoldl w2 3t
o] wishe vln)sit). Bk A9 EEEAzhe] BA Ue
= A 22004 SiAASE Zol 80 em7kAl FE3] ks 2
ol M e &9 AH WMart A vk A 239x1=
10~50 cm PN & 29 247 7tA7F FEEHIL 50 cme] &
G727 Yehte doldlMe AAFdez siEE 4= St
e AR B £ itk £RFH ugEEe] Wt A
AA UM E A7EAGG: GA AR 22, 2390 HlE] FHHL
=2 ) mlekst WstE Bl 358 48 83 22,23, 24 2
FolA Zol7t Zrel wt ZAdhe BEE BRAFIL vt

7 22004 A HAHES o] & Yele 70 cmETH A
dME B, 2 slME B vehdoh 33 239 A #¥
TFz7F YeEhe ol Sddgdsy M AYdgs g
ZEgo] Hste A9 Ut} AUE] A9 AEEAHEY Tl
B2 AR 22004 Fololl wt A AXEe L E ¢ Uk
A 239 A% 100 cm SHEAAE AY AT, 2 FFE 7t
A 7t So4sek(Fg. 7).

#2439 M 26, 278 SHHEEES FHE, AEUE 1
oL ¥ Fo1E5 AL A AFY F£HHA ghe] WS
2 A=A 143 Falsle Gx] Aozl kel ZolE B
o]3 YIthFig. 8). AR 23WAE FE+UF vehbe AH 25
M 4ol 100 ecmE BAR =gkt A7 ¥A gl thE 3
A7 5318 AolE ®TH(Table 1).

A AR E] SadEEs, 58 5o %
SR tEtde At BRaE v Aohd, 1994; Kim,
1998; Kim and Kim, 1998; Kim et al., 1999, A &, 1999; 7
5, 2000). ol A7l 23E A3} 3~4m Zo] oJuelA]
o] eatAgEE = ujde] x4 93] F2 e el
A AL ozhe] tARg o2 FFEo] A JALEI F
bk Ao dukzel o g ABAT ot ZY B A7
Aol A4 gl 93 J3oz Fold wE xSyt
23 71 2 t32g] o3 JrEoiE Gy Z e WIlE B
ol EAEL Helth
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Fig. 8. Vertical profiles of velocity, log resistivity, porosity, and wet bulk density Stations 25, 26, and 27. Refer to Fig. 1 for the location.
Note that the velocity of Station 25 is abruptly decreased at 90 cm subbottom depth.

Table 1. Average values of velocity, log resistivity, porosity, and wet
bulk density for all cores. Values for Stations 23 and 25 are the
average of gassy sediment only.

Station Velocity  Electrical Resistivity ~ Porosity Density

No. (m/s) (ohm-m) (%) (g/cm®)
19 1483 0.59 75 1.43
20 1489 0.57 74 1.45
21 1487 0.57 75 1.43
22 1517 0.54 76 1.41
23 1429 0.59 78 1.38
24 1483 0.56 77 1.41
25 1379 0.66 77 1.41
26 1510 0.54 78 1.35
27 1500 0.54 77 1.39

T7|H|xeet STTEETo| A

durz o 2 FYEFHE] A718AT Fho] ADSFE Sudd
&% Z7MCH(Kim and Magnhnani, 1992). & G721 E
7HEFRE A EO Y FUIATREAE BRI S AgaA
7h ERR] AR 7R E B A8 AEEE BEEe &
AL B 4 AthFig. 9). o133 FFe AFRY HA7e] He
E9 2o A FAsld FAT SRS AR e
Aozt Aol AL, 722 A FHH1] HMIE A gl
] Eolth(Figs. 6, 7 and 8). 7I=HFEHES =3k FH 23
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- 0.6 A
. 1500 "i z ? e é}o 1
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E f aira e B
2 1400 | : i :
S i | | 4
§ L T ]
> B o : ]
1300 |+ ' : -
o © Non-gassy sediment |1
[ O Gassy sediment(St.23)|]
L ! i : W Gassy sediment(St.25)(.

1200 X } U D W i | = Ll x { | S S A D e el e A R M i s
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Fig. 9. Velocity versus log resistivity.

I 2590149 AAEEE] L 7k f5el whet vk &
HRAEEES HIH| A8 ghe] Aol 2gt Ao RAXH o]
F SadEEEs o wigsA w-gsle 2o 2 YeldthFg. 9,
Table 1). 7F2EF-33 2GS A3 A= =y
ojujul APo] Foigl ot} (Wilkens and Richardson, 1998), 7}
ko] A7|HAge] vXs Gl EiME A EHA upt
Aok, wehA - 199 2o A 2390 H|E SHEERE e
w2 78R gro] EA veh ks 84 5ol At =2 &
o B AEE 53 s oF & Ao AlEHAT
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Fig. 10. Log resistivity versus log fractional porosity.

H7HIxEn SSE0e| A

HBAZ log-log scaleZ EAISFtHFig. 10). A71H]A&35t0] &
7VEEE FIFEo] gaste dubERl Age] B Ao 4
Fol= ZF Jehtz Qi) gitdo g dYHAEE HAF 3
old] M AREHZ Fgo T <1e o A-E-(compaction)T
3122 (consolidation)?] AFAE SE-E ZAFE FFE0] Thsh
o} 4o SAEE" R A$ dojol wE o) wiskel vh,
F5AL T BlEo] £ FFL won, 53] £A2E9
710 wAZgH AR TR Wi & I
ZAE op7|NF1 L, ol A7 WA IR TVt &L PIRITHKIm,
1985; Kim and Kim, 1988; Kim and Lee, 1988; Kim and Manghnai,
1992). & AN 7IASHE A ES T agREH Eol AA
HAE Azt v ws|BE, A gREA Eo] 22 FF&0
A ot B AZRAEES YeERZ lthFg. 10). € A7A
oe] AS FAUAY e AR HFZ &3] Wil vE
o)} walggo} &3k FFEL gold AhaEHr) i 24
o] fARBITEL £ ), olF JIAFREA BN et B2 217
APz FETRe} B4 g Aoz AlgdE. dHel 8
JE AR A FYUT FTIYM AR F2AEE 3= T
F7Z(pore geometry) TEoll EFAQ F 78| A ggke] e
o, o] LF A4 (formation factor) % FEFL X Aoz &
7] % THArchie, 1942; Winsauer ef al., 1952).
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X~ 14 5 S g o
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Fig. 11. Porosity versus wet bulk density. Symbols are the same as
in Fig. 10.
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ARG 7t fFol me Sabgg st H7HA
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249, 202, e, /52, JA78, 383, 19%. = 2l
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A7, A, MY, v, HAY, A9E, 1999. = HE
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