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BAZE 29 (semi-liquid)]) FFFIH DA Fol SHFEFOR F30] FRHH, Zlo)d) uwte} FA3 X2
S 574 HslE Bt v €5 AgdXe ol Zold wiE AFFeE 54 Wt Fo). o]HE @& X
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Deep-sea surface sediment were analyzed for their geotechnical properties, and the sediment samples were
collected with a multiple-corer from 31 stations along the track line (131°30'W, 5-12°N) in the northeast equa-
torial Pacific. Most of the sediments from the northern part (8—12°N) showed typical properties of siliceous sed-
iments, whereas the southern part (5—6°N) showed calcareous characteristics due to high biogenic carbonate
productivity in the surface waters, where its water depth was shallower than the carbonate compensation depth
(CCD: 4,400 m). Geotechnical properties changed sharply at the boundary of 7°N. Calcareous sediments from
the southern part had low water contents, low porosity, low shear strength, high bulk density and high specific
grain density, whereas siliceous sediments from the northern part attained high water content, high porosity,
high shear strength, low bulk density and low specific grain density. Higher sediment activities were observed
in the northern sediment samples than the southern sediment samples. The core samples of the northern sedi-
ments were divided into a semi-liquid upper layer and a consolidated lower layer with a boundary at 5—8 cm.
These sediment samples showed a rapid increasing pattern along the downcore in original shear strength when
an opposite trend was observed in the southern samples. The results showed that sediment variabilities in geo-
technical properties between the northern and southern parts such as productivities of surface water, grain sol-
ubility due to water depth variation, sedimentation rate, erosion and redistribution. of sediment, and combined
sedimentary processes were distinctly different along the latitude.
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ok AAES X|d 3 A7e dutdoZ AR B
HAA 99 Q1FH TRE AX o) F2 o&-FUArt(Lambert ez
al., 1981; Hampton et al., 1978; Lee and Edwards, 1986; Morin
and Percira 1987; Baraza ef al., 1990, 1992). & &Aoo 2= &
3t kg dA e BH3g-4 ols3y] ste AFEHILH
(Lee et al., 1987; Holler 1989), Bt} &3t s14& 93] HH2
233 B84 EA FAE A7 $irk(Baraza and Ercilla,
1994; Bennett et al., 1999). =3+ AdjAdrs Wdze] ¥&
I dzg AsA AL ols st HE-H N2 (Craig,
1979), W AB7IES A3 712ARE g5 Hskd F
2 A7LH YT (Fuller, 1975). As)A HHE i AL I &
A QAT= YA A YoM @S gz AFHsH
2 sjagu)e) AA @ o) B4Q A0 R Fsth(Hirst and
Richard, 1975; Tsurusaki and Hirota, 1977; Richard and Chaney,
1981; Tsrusaki ef al., 1994). 38 BHE x| 7], T/, &£
% (shape), 33 (composition), ©]& ¥ (transport mechanism)
23 A S FEAS £33 8 27 5 ZH2he] a4E (factors)
& I8¢ B3 BHAA S o]F L Q). o)2gt 2405 B
Eo] A@FEA 4L AA 5 (Houston and Mitchell, 1969; Keller
and Yincan, 1985; Booth e al., 1989), 333 w2 EdE2] <
27 mEke]] 9)8k 34 wisl o2l 28 31ck(Simson, 1977; Feung
et al., 1997).

AT o] &3 P FeEl-FYHE FEN] AAH
o] e e 25, B2 Y, o5, AXNAEY A4, 27
I m$ ¥ HFge EFL 7R UrkFeung er al., 1997).
T TSR BEIT Qe 4sA e dRAEe 1R o
o} AAXAE A7 Agoll o8 HE e 7t 2T Ao r(Thiel
and Schrieve, 1993). WA AaiA ks e st &5
B NdFetd 54 2 §35F4 e Hrks B
o] A|&E7] Ao o]Folok Ttk AT I BF HAES A
B A7 AR § e slet HHE BH FEHoER
B 3H5- 60 cm Ao] t]re] Fol=2 o|g HAES NHFEH, H
e A B9 Boe B3 A7 e EFHEY A
A 482 x93 B B4 £33 Wals wolsia, AT
k3 EA 9 nHE Fo 2950 B3l BEoslux} &
o it

Xl H

ArA G BEFUH Y S -89 E - Ei(Clarion-
Clipperton fracture zone) A1l 913k YRR Ao BA FF
B7vaE Al wE #EeEe e BRE] fste] 44
3 BAFATEH FHREFLAE ek FAH IR S (950
~10°30'N, 131°10'~131°50'W)3} k& || 5FA] T o <19
#7 HskF xpolE FEstaAt A 47 1310830 4] 12~5N
Ao} Aol th(Fig. 1).

2L -SUHE WY dAFH B4 E5A-HEF
whake] s A TFo] o&F 7~10kme| ZAH HEHS = Vehy, &

] Cale.
£} Ooze

i Pclagic
Clay

Fig. 1. Distribution of sea floor sediments in the northern part of the
equatorial Pacific Ocean (after Rawson and Ryan, 1978) and core
locations.

& oF 500 m Axo) ¢F 150~300m FE2] =ol& Holg A
o2 <A Uth(Van Andel er al., 1975; Craig, 1979). 12°Ne]|
A 5E7EA ] YR O 2 AN 4] A PL FHLE e A
PFHB0~300m)7 AT AANFez F4L 12NEFA,
4,957 mpPlA] FEE@ ke 2 YE7FaA HRF 7348l 8°30N
NAE £ 4370 mE LolRIth §30NE A o|F 74L& &
23] 275l ENOIAE 4 5,007 mE HS S Ho, ok
Al A wgko 2 YH A ALHoE A4S HAF st
NI E 44 3,955 mZ SIAAFL =oRIthFig. 2A). 7°10
~6°50N Aol Uehls #2438 s4dshe Fefee 449d9
Qako z FokEt) ENAA G Ul QWA 4ol ol
E e FAuRZ goo] £Ao] 4200 m OJFtE & AgoR
o] A9 Bhatd BAMIE(CCD)S] 4,400 m(Piper et al., 1979)X.
T} o Aooln, 3k 259 iAol EouE HAHE dA
E9] 54 &7 ¥ wd EO0 (Kennett, 1982), WEF F5:9
A FFEE B YA S8lHA] ¥a AEH R HAHY)
uZolthA] 9, 1999).

71&¢) AFE I (Sclater et al., 1971; Herron, 1972; Berger et
al., 1976; Francheteau er al., 1979)° &13hd Fdlg]L EdHE
Fae) thokA x|zhe wielrgel] FElH Y E(11S, 110 W)
NN AAE T, siAEo] ofdl] F EE B4 WEROR o]F o
ANeAl 7l EFdae] AE Aagdo]l =& AZYUSN,
126 Wyl $1x1st3.om, s Eele 4712 HF o] A=<l ¥
HZo) By}, A TAMNE A o|FeE HEHE 7
A3 ZA4FR, A AZhe] JA7gEge] FLutEict. ok
ulo] QA Z7]e 4 4,800 m= Bk B4 % (Carbonate Com-
pensation Depth, ¢F 4,400 m)Et} ZojA &4bd EHAHEL &3
Ho} 23] e PHER(~3 mmAY)E 72 HEE 2 1Y
B9 EHZo] A2EtH(Theyer, 1977; Kennett, 1982). ©}&{ st
thekA Ae] K439 o) F @A 6~9 cmd)eE A HE
A=o e A HEEA7) ez Byt meta AT
gl BEeEe] HA4L HEdA EEOR siHA Bk
A (calcarious ooze), & A (siliceous ooze), TH& A E siliceous
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Fig. 2. The variations of water depth, nodule abundance, and aver-
age value of sediment properties along the sampling track line
(131°30'W, 12-5°N). (A) water depth, (B) Mn-nodule abundance,
(C) sedimentation rate (based on MOMAF, 1998), (D) mean grain
size, (E) water content, (F) grain density, (G) bulk density, (H) void
ratio (I) porosity, (J) liquid limit and plastic limit, (K) Activity, (L)
calcium carbonate content, and (M) opal content.
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clay), @ AE(red clay)tdlZE W3 Hom et al., 1973). 7A
o 2ol ulo] oA A)7]2], BZ= S]aAle FEAY ¢
T HEJ} BXEHO glor, ol5& uiE T AL A
E7]9o)tHRyan and Heezen, 1976).

SHE, FElE]2 - FHHE A Qo] FUEE AEdFE E=AF

#A)5}e] Line Island RidgeE o F& AL ZEL ufd} 7idH
o] FUEE Ao® B JrBEdmond ef al., 1971; Mantyla, 1975;
Volet et al., 1980). Deep Ocean Mining Environmental Study(DOMES)
AN FEA ASHNFAE o] Y3, 52 4~5 cm/secE
H)eFEt T W AR PR, FHA 9 9] S9EA1E 2 Deep
Sea Drilling Project(DSDP)2] o] A}E.0ll 25 (Keller and Barron,
1983) A AFAN NS Fste] AFFr HEH o= #as] 2
L3922 AlAKSHT. B3] wlo] 24| -ZElo] BA| A7)0l A&
7o dFgoE HAE T HHZ9 o] gutEe] oo
g Feje] SAH & FHAZ S FASHH(Hayes et al., 1969;
Johnson, 1972). WA} o]2§t 1&g SHEL A3 diF} Al
PAAZ o8] 2= HAE FAs FFH2] olFe Azt
2 d#A vhvan Andel et al., 1975; Piper et al., 1977).

e 2-ZEHE 48y 1£F HEE gREEL u$ 52
e, W 548, 52 I9sEH e 7 o] =2 4EY]
He 777 dEZ 339 74 494 FE(siliceous pelagic
clay)2, 240] 2 # F712 JEE BF X 9HRichards and
Chnaey, 1981), A& (biogenic), A (authigenic) T2 32 443 (terrig-
eneous)’ | HAZo] EAFH vt HAE A=z dES
HETF FAIBIAL(70~90%) 29t AEA7]Y] A= i
AEoly F2F ] 2 AYFER o]FoA len, naNE
e A7 oS, H8E ¢ 02 mmAd e R ul-¢
S 5, 1990; ©] 5 1992).

A 89 AFHE dFAFATAE ad SPNE 2AMARA 2578
35 o4t A8y B4 Ferd 913 HAYE o) A8
= ZAHA @2 A 5] 50| /1 Fa% Y| B2 (Hargerty,
1974; Almager, 1982; Baltzer et al., 1994) TFs F3A18. A3 7]
(multiple corer, 774: 27 0.95 cm, 4] 60 cm, $71)E o] &3k
Z 318 ARA T HAE ARE ANFH A TH(Table 1). ©]
= YA golofel AA3st] ARE-5h= A # 7] (wire-bound sampler)
Z2A F2 AEGEA 2,000m o) HE29 XAy, AEEA
A9 ABAAE H3 AAHA e AHE Histe 2
Al Z1AEQ] BR8E Z@Ego] FagE] JFy HH5E A
Foiohs B3 Eo] ¢l o (Barnett et al., 1984; Carig, 1979), B)
oA Ee i AFAEE FA AFske FEE AL ¢
9 9, 1999). T3 AF 7= SAHY] Hdy] FEYE )
2 s HHER] ARBAE 8] ske] vy AlsiA
ZH S Fasted A3 Aol =] 1m HollA HA AR
< B389

EHHE9] w3 7P Tzt A= (shear strengthye AF
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Table 1. Summary of core location, water depth, core length, nodule abundance, and sediment characteristics.

Station Sampling Location Water Depth Core Length Agl ﬁlﬁce Remarks

Number N oW (meter) (cm) & g/mz)

98-N12 12°00' 13°129' 4,957 18 - Unit [, carbonate

98-N11 10°59' 13°132' 5,150 28 1.8 Unit [, Unit I

98-N10 09°59' 13°13¢' 4,968 34 0.6 Unit I, Unit I

98-N09 08°58' 13°132 4,828 30 2.8 Unit I, Unit I

98-N08 08°01' 13°137 5,022 46 - Unit I, Unit IT

98-NO7 07°10' 13°142' 4,561 24 0 Unit I, Unit II, Unit 11T

98-N06 06°02' 13°130' 4,084 30 0 calcareous sediment

98-N0O5 05°00° 13°129' 4,200 28 0 calcareous sediment

98-G01 10°05' 13°147' 4,981 10 - Unit ITI

98-G02 10°16' 13°048' 4,915 20 - Unit [, Unit IT

98-G03 10°25' - 13°140' 4,871 10 53 Unit I

98-G04 10°15' 13°140' 4,988 16 1.0 Unit I, carbonate

98-G06 10°15' 13°129' 4,988 26 - Unit I, Unit II

98-G07 10°14' 13°122 4,779 12 2.9 Unit [, Unit IT

98-G08 10°24' 13°123' 4,981 40 10.1 Unit I, Unit II

99-N11 10°59' 13°130' 5,089 12 4.2 Unit [, Unit IIT

99-N10 09°59' 13°130' 5,008 20 6.5 Unit [, Unit III

99-N09 09°01" 13°129' 4,900 30 10.5 Unit I, Unit IT

99-N08.5 08°30' 13°128' 4,371 26 14 Unit I, Unit I

99-N08 07°58' 13°128' 5,007 36 0.0 Unit I, Unit IT

99-N07.5 07°31 13°128' 4,965 30 0.0 Unit I, Unit I

99-NO7 06°59' 13°128' 4,697 © 22 0.3 Unit I, Unit I

99-N06 05°59' 13°130° 4,212 38 0.0 calcareous sediment

99-N05 05°00' 13°131' 3,955 36 0.0 calcareous sediment

99-G01 10°18' 13°131° 4,870 8 16.1 Unit I, Unit ITII

99-G02 10°19’ 13°130' 5,110 26 11.0 Unit I, Unit IIT

99-G03 10°20' 13°129' 4,996 18 2.4 Unit I, Unit IIT

99-G04 10°21 13°129' 4,998 10 4.8 Unit I, Unit 1T

99-G05 10°22' 13°128' 5,035 <10 3.9 Unit I, Unit INT

99-G06 10°24' 13°127 5,024 16 0.9 Unit I, Unit ITT

99-G07 10°17' 13°132' 4,828 12 7.7 Unit I, Unit IIT

99-G08 10°26’ 13°126' 5,033 12 9.6 Unit I, carbonate

|

H]Ql Al (motorized vane system)Z: ©]-&at] AE7} Aol Aste] GRS AAT T 0.5% FASFALTE §IES AAST
oo 245U AFAR UeIN FHoR UElEA 1~2 S AR e AudN 2UsAl 20T F ASYE

cm 7HFE 0.2 2339t} AE ¢S £ Haake AlolA Al2g 7]
E AA] RV 30(base unit), =% 7] M5(measuring system)S ©]-&
Ak HIdel 74L A7 1.0 cm, Eo| 0.88 cmE A Z St A}
L3135t At 24 EFE 49 NmE 249 o]48 W3] 2o
23k Aol W2 WE7] o] Hu) 24 8A = 25.71 kPa, A &
A A= 0.01 kPao]®¥, 30°/min(0.0167 rad/sec)®} JA&EE= &
Ak AFHRl S84 g5 A52RE Y E2E a@y
A g& A=) g (maximum shear strength)©- 2 33 %
Zo] ZE F EF ko) Wzt glo] A9 A3 11~128 A}
olo] BHgke F A= (residual shear strength)E 274353
T &%, 1998, A £, 1999). &4 & 2434 BXML 93|
2% HEEA Zol 1~2 cm THH L& FA)E (sub-sample)E A
F3tdel

AEEHE oF 108 HABS 3~4 A7 FHRFE B2 AH

E47) (Master SizenE ©]-8-3t] £ 3FATHE] G2 1998).

TS (% dry weightyS 2 30 go] 21 N EE 110°CE 244]
7+ 5% AF7 ] (oven)| A A AR A AZE (desiceator)ol A
A2og 2MZF BB & FEAE 0.0001 g7kA] Bt Alak
(% water content=100X (wet wt.-dry wt.)/dry wt)3IAH HIE
o] AE=S FF&2 AE3] ALtslr] 918t W= Micromeritic
Ake] A5 UE &% 7)(AccuPyc 1330 Pycnometer)E ARE3}e]
g 50 o18-F AZ HHE A B YA ¥1%(grain density)
< Es90m, 4R ¥E A4S o8t A8V &5
o 100% Z3}so] Uk 718 Boll WYX (wet bulk density),
FF& (porosity), 54| (void ratio)S £33t}

ag gl A4 3HA (consistency limits, Atteberg limits)= HHE
7 71(Grooving Tool)E ©]4-3t] 2 313 AR E EL HAE 1
cm®] FolollA] 1o 23] H&R 253] Ho=HS W 2
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d B2 NEV o $FO02HE fE51Y < 1.5eme) Zo)
of Ax IFIg vl F4eL =Hste] AFA (liquid limit,
WoE SIITHASTM, 1980). 2243 3H| (plastic limit, We)e 273
3mme] HHE TE 4B Yol 3 08 FF o 0
o] Fqre-g 43l 23T S FeBRE MRS
" (plasticity index, Ir=Wy,-Wp)2} B3 (activity, A=Ip/clay content)S
TR )
o5t A7l o] gE HHEe| By B4 B3 =4 Wy
E2 0](1991), #1(1994), Lee and Clausner(1979), 28] 3 3J %4
2R (1998)l] AHAF] 1ol drt =3 o)E ARE 44 ¥4
Eo tigh #4129 U= Bennett e al.(1970, 1985, 19910014
FHE

A} §7 8k ke U4497](CE instrument, EA1110)
€ ol g3l &gl fr|egagHs s A% AEE
QM F& Westd AEE ketnh. dlREEe] giage
gitx o 2 Ayt A3t B4k (calcium carbonate) 2 =
o] Q7] WE] BATE %-CaCO= T 5K ThHoller, 1989).
9.%"{0pa]ine silica, biogenic silica, or opa)H1¥] A7} %= 2M
'Na,CO; alkaline solutions AHE-31e] HAEU A HIZA A A
E7149 A27HE &3 ¥ molybdate-blue spectrophotometric 3
HE o]&3le] B3 THGrasshoff e al., 1983; Mortlock and
Froelich, 1989).

E3h 7 A HHE ABAHA
AoeyE Ygye) FEURE ANy
o zRE e} B YH|E Fo]7]
A Aol A E Fx3te] oA E AFESHL 52 &
golu| A}z oAl 8-bit gray o|RIAZ AFsl o|2HE HAS
TERS FE31 o]X|g} o HEAHT o)X gt oA
AR &= AL o|ux 2 B2 Q15 T o] FaHA g A

g=9 249 4 A}
W4 - A AL

B &

&8 Adstlnt. B0 Af 91 & 9T FEUE BAY
B 5 19 BZEFERD 9, 19960 ol8sle] REUEE A
At

SixT B

FEA Gl YR8 5~ 8N Atole] HHE(99-NO3, NO6, NO7,
N07.5, NOg)oll Al = A=) 7}F A9 #AHA] e85 T3 = 8°30N
o] X% FA 99-N08.5%E] vER}r] Al&ste] FF 99-Nogell
A1 99-N117HA] B 7.1 kg/mie.2 ¥y Azieky] Eyzke =
h(Fig. 2-B, 3, Table 1). =3 FHATAY W] HEE(99-G01
~99-G08) X% BF 7.1kgmPe 2 &3 E¥go] &r} 8N
0|3} W& K qelA I AAEEA] e 99 AE X
i) F2o)| YRBIER 53502 RE e FHAE et
F7180] siIAHEeR FFE =g £9ZE08 YhislE
o] F4=7] oJg7] W&ol

EAF R 9y} B¥3R ok FAEHZE] £X= 75
~8.5°N Alele} A 99-N07, 07.5, NogelME 27 10 cm F7)
2ked] F8 AN F(index weighty’} £2 HHE 2 &A3] 4
o] Holx] gr=thFig 3). AF719) HAAE 2R &=71 30

A4 - B

N

I F5E 283 o9 Fe ARgEE A gk
layer)e] 10 cm ©]49] Zlo|7kx] EAlsks A o2 BT}, 1t
Aol g AT Bk EFgo] 2EF 5~6°N Aloj9] FH
99-N059} 99-N06 28] 2 W7} BE 3 BEo) nE HHoMe
ARl AAF7E A EH 9ol =&2EH B HHEL ¥ay &
@8] aglElo] AV e wAEe] [0em PPl Ao #
ZHRA. oJF Aol A AR = YA =271E FA 1em
oM 10cm olde] & HA7EA] ke =, 9o §3S
B2 & FH (irregular type)s} 23 B8 W) S (discoidal
type)’t FF o] FIL Stk ES thRE T o] FHRAE £47
Hog g e A3 FH (rough type)2 AU}

L

E[MEe| =XH &Y

Shepard(1954)8] E-Fol W29 UL E¥X = AN g 2=
7192 Hsand) 10.0%, AEZ71BR}Gilt) 51.9%, HET71 YA clay)
38.2%% A= 2om, HEUEE 6.1¢(16.3 pm)e)th A
HE Sl BY, 5~6'N A HAEL 2 9.6%, AE 44.0%,
HE 464%2 TAE ] BIYEE 6.4 ¢(13.3 um)°IH, 7.5~8.5°N
AHL 22 104%, DE 53.1%, AE 365%= TAH] B
EE 57 ¢(13.3 pm)E &4 =0} 7 Aot gk FE AT
A9 HHEGI~G8)S EFF 10~ 12°NA D] HFghe 22
9.0%, AE 53.9%, AE 37.2%°]4, BFUZ== 6.3 ¢(14.5 um)°]
Th(Fig. 2-D, Table 2). WehA] 7.5~8.5°N =& A 9]t 82X
H(10~12°Ny FER A (5~6N)Y HAHE Y= EAztole of
< A}, 2y, AE, AR 279940 AR IE (Fig. )5 HH
o] & X9 &L Zlold #Agle] A HEE JAE
A AE(clayey silydl siFEeh &1 5~6°Ne| gkl HHEL
AEA A E(silty clay) 99l &3 Ao] Bod, 33 A7AS
9 AR FHHEL 2= K E (sand-silt-clay)o] 43T} Fork
(1968)%] £5oll MEH o]5 A RE HHEL JES} FEV}
o 9 AFmudyel AFET HE 22 Hadse R
o] ol wht Algstete AES HRIt(Fig. 5-A). W2 2HE
HAHEH I} T2 3R 7MHA Zashy MPE Ak
E37))9 e 7Rk AE BRIt o= AW HHH
F FFAT }E 7 2= o]Fx YA A &3
off o3 Ao LA H(von Stakelberg, 1979).

X|E SM(index properties)

T8 AsAY AEE 35 HFENME gd& 21
318k B4, gAY Fe Fol g 2Fde 8.3 89%lo
o}, 7RGl QAT HYES AA HE 263%2] ¥ &
< FrEe 2 vk Bk HFEQ] 5~6°NY HAEL ¥
o 87.7%2] F3] W& g Helrd vhde 7.5~8.5N A9
2 B 353%E 7P & AFEE 2oy, ARG e X
et 10~12°N Atel9] HAge 296%] & T82

T v rEws E?J.E]'
(Fig. 2-E, Table 2). WP 5~6°N9| €hibd HHE 582 o
F ok 730N o] 7 BHEY Ba FFEG1Rw) o
28%° siETh W HAEY P HAHEY TR

g B4 BAEL 23 7a HAEe e 2 AolE Bt
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Sta. 99-N05 Sta. 99-N06 Sta. 99-N0O7

Sta. 99-N07.5 Sta. 99-N0O8

Sta. 99-N10

Sta. 99-G03

Sta. 99-G01

Sta. 99-G05 Sta. 99-G06

10cm

Sta. 99-G07 Sta. 99-G08
Fig, 3. Seabed photographs using a single cut deep-sea camera obtained from 1 meter above the bottom before the corer takes a sample,
showing nodules and sediments on the sea floor. Note the diameter of trigger weight is 10 cm and weight is 2 kg.
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Table 2. Summary average values of water depth, nodule abundance, sedimentation rate (based on MOMAF 1998), mass physical, geo-

technical, and geochemical properties.

Station number NO5 NO06 NO7 N0O7.5 NO8 NO085 NO9 N10 N11 Ni12 GO01-08
Water Depth (m) 4078 4148 4629 4965 5015 4371 4864 4988 5120 4957 4954
Nodule abundance kg/m? 0.0 0.0 0.2 0.0 0.0 1.4 6.7 3.6 3.0 - 6.2
Sedimentation rate mm/kyr 1.5 L5 0.5 0.38 - 0.38 0.1 0.14 0.19 0.15
Sand percentage (%) 11.1 8.1 9.8 7.1 14.5 9.7 14.8 8.8 6.5 12.4 8.3
Silt percentage (%) 425 455 59.1 53.6 56.8 48.7 46.6 50.2 56.3 55.0 53.9
Clay percentage (%) 464 464 31.1 393 28.7 41.6 38.5 41.0 372 32.6 37.8
Mean grain size (phi) 6.34 6.43 5.88 577 5.55 5.67 5.84 6.29 6.19 6.27 6.25
. (wm) 144 12.2 17.8 18.5 21.8 20.0 17.8 14.2 14.8 141 14.7
Water content (%) 83.3 920 1993 3454 3215 3390 2968 2947 2877 3041 2982
Grain density (g/em®)  2.64 2.65 2.53 2.39 2.35 2.39 2.36 241 2.38 2.34 241
Bulk density (g/em®) 1.54 1.51 1.30 1.19 1.19 1.19 1.20 1.21 1.21 1.23 1.21
Void ratio 2.20 243 5.04 8.24 7.57 8.09 7.01 7.09 6.88 7.00 7.17
Porosity (%) 68.6 70.5 82.0 88.4 87.9 88.4 87.2 87.1 86.8 85.6 87.1
Maximum shear strength (kPa) 3.26 3.60 4.19 3.13 3.38 4.58 4.25 4.55 422 3.97 8.17
Residual shear strength (kPa) 0.59 0.70 1.30 091 1.13 1.26 1.26 1.18 1.05 0.95 2.01
Sensitivity 1080 7.32 4.63 4.26 4.06 4.98 4.06 4.34 4.61 3.46 4.98
Plastic limit (%) 214 26.0 46.6 52.9 71.7 63.4 77.2 73.0 74.9 63.8 86.1
Liquid limit (%) 37.0 433 94.2 1413 1594 1643 1572 1613 1622 1170 1926
Plasticity index 15.6 17.3 47.6 88.4 87.8 1009  79.9 88.3 87.3 53.2 106.5
Liquidity index 4.25 3.84 2.57 2.77 2.53 2.09 2.69 3.39 2.15 4.80 2.10
Activity _ 0.38 0.40 1.53 2.15 3.55 2.53 1.98 2.13 2.58 1.62 2.66
CaCOj; contant (%) 86.4 81.7 49.2 9.0 02 0.3 0.3 02 02 94 1.8
Opal contant (%) 32 31 8.5 17.6 - 11.7 12.3 14.1 10.7 9.5
CLAY STHFig. 6-A). 1= ZPE YAte] tiiEo] AE71Ae) nMs}
o2, X QA 7 ARel Fesk A BRASKL QA W) 2

St. NO5-NO6
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St. N09-10
St. N11-12

St. GO1-G08
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S o
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0 25 50 75 100
SAND SILT

Fig. 4. A ternary diagram based on sand-silt-clay ratios of sediment
samples.
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Fig. 5. Depth profiles of sediment properties of sediment based on average value with depth. (A) mean grain size, (B) water content (% dry
weight), (C) grain density, (D) bulk density, (E) porosity, (F) shear strength, (G) calcium carbonate content, and (H) opal content.
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Fig. 6. The relationships of mean grain size and physical propertes. (A)
mean grain size vs. water content, (B) mean grain size vs. porosity.
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24%4] W2 k& Bl wbHe 7.5~8.5°N A9e Hd 63%0]
o, 10~12°N Ale]e] FFghe 74%9) =& 7+ ReUthFig. 2-
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Fig. 7. Variation of plasticity index with liquid limit (plasticity chart) of
sediments samples, showing a slight increase in plasticity with lat-
itude. CL, inorganic clays of low to medium plasticity; CH, inor-
ganic clays of high plasticity; MH, inorganic silts, micaceous or
diatomaceous fine sand or silts; OH, organic clays of medium to
high plasticity.

inorganic and biogenic silt), MY A L] 4Alo] &L F7]2 AE=
OH(fine-grained, highly-plastic organic clays), Fx A|@29] &
“do] ¥& ¥712 FE= CH(fine-grained highly-plastic inorganic
clays)Z 7EET §% Ao 732 EHHEL thiFo] MH-OHY|
EX3EE (Fig. 7) MERY 240 & 7714 JE7)9 A=
o AlEE] 240l & V)R HER AN, SAAEHE
o] ¥X352 e FAATFAY(G1-G0Y) HEE2 ¥ CHY
&3t} AP 2do] & Fr1d dER TR A Nos,
N05¢] EAEL CLY &3] o] ¥e 278 JEZ 7R
W, 2 542 77d AE ¢ AEd 2, dEd = HE
2 mo] AT fAlslth AAETYN SAHo R I9EE
TS HAEY dgeAe} 2R4e) F71E ART(Fg.
7). ol& B2 g} AXIAAE zhe vk St s
A BT 302 &b HAHEQ 5~6N (gL AAg
A7} 50%0138t0] 3L AR 47T 2001812 WS- W wAE 5
B A9 F2 BEA99 AL 95 N HHEe] o
AR 94%, 2R TE 485 Fo|F<] ¢X)olH, N07.5 HA
2 A 141% 2AT 882 ZHE 2 HAEN0S~
N11, GO1~G08)E2] FH3sletoll vepde}, $HA, g7k 7} wo)
X3 e FAATAY HHEL 2T dFs PR e
BATA (B 193%)% 2AAFFHT 107)E 2HL Ut

A= (activityye dibFoE 02 EF L 35 Ead
EE Mo Afske A3 278 gndith. @40 B
T 2 umolske] ko] &9 AR wRE de) I3, ®
3 2B ol 71F So 23E EA ulet FAdo] it
Sl Wsieit. A7AY HHE FAEE AA B 2012 &
dol =& HE(active clay)ll slddtt. $AA-A S F7zk
66011, HHAY 5°N9} 6N HAEL 0392 Aidoz &
2ol & Helti(Fig. 2-K, Table 2). Wt AT = A3 9 &
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FohZ = (shear strength)

¥ HH B9 Addee AAE Aol A7) 71A41F E(elec-
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e Atole] 318t A A S (precipitate cementation)ol] <3 2
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Eo] B 5kt (Moore, 1962; Inderbitzene, 1970; Bennett et al.,
1980; Tsurusaki and Yamaszaki, 1994). ©]&3F EAL E &2
A 7 &8 wd gt o] ™ (Keller and Yincan, 1985; Lee et al.,
1987), A=) 71 Zoldl whE Uubxl Fslabyel &
Fge] e o3t F3jo|th(Baraza and Ercilla, 1992). whe}
A BEE&E7 wEE HEE U 2o e g8 A3
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Ao Hwd Fd3 542 48y, 188 A= Ao

i
o

B -
Ib

o

H5% KODOS Ao} AlshA Ha8e] Ad3s 54 329

Maximum Shear Strength (kPa)

15 20 25
0 — T
e ¢ ¢
%0 o o e
L) e
L] ® o
10 o e o
< [ [ ]
o
oA
[ ]
= 20
g o NO5-NO6
< v NO7-N07.5
a u  NO08-08.5
A 30 o NOZ-Nio
A N11-12
e GO1-G08
40 .
A: Under consolidated
B: Normally consolidated
C: Slightly over consolidated
50 D: Over consolidated
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consolidated) 2] 2 3Hover consolidated)®. 471 & ]
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ATFA oA AT HHE] BAEFTH(CaCOs %)y 7°N
2 AAR GER G AYTofA EEXGe] IER PAEA A
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