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HAE Qmia whao] wlE EAdzte] HUIE vl T FHEHGolA 7B BuE HAE Y=
ZAREL A7) o)l e gy velgen AdAz Hapr A2 (Inter-lab cahbratlon)ol s79)
HE J=iA Az B wEt AolsiA Jelkt) ol FAawA e wiEEAe) JEwst oy 9ot
AT, 2-3 pmBETh AEE AFY FFS AASAAT. 019 whHel| YARAS T SAT Y=wA HA
2 ZHHAEG6 9) AF5 27t ZA ‘/]’E}‘X«LO‘:'I] HEZ o] v AUsA 2AHYT. HYE Y=EH

o 7ig duit¥ o s Fgs= A HWES 05 ¢ 7HE9 BA4Ee] 7P ERFHY AL E Uyt 53
AP e] A5 ZHHE AZe] dYofA 05 ¢ ZH49) EazQdo] etk Ed AMd HAES] A
A htel Ao AnAE BFHE o BE 237} vf$ Fa% AoZ el

2

Grain size distributions of sediment samples were analyzed by the different methods, and the results were
compared. Reported data of the bottom sediments from the Korean seas show significant deviations among the
institutes, and the inter-lab comparison and calibration procedures are considered to be necessary. Grain size
data by different methods show different results. Laser diffraction method provides good precision in replicate
analysis, but underestimates the amounts of finer (smaller than 2-3 pum) fraction. Data from particle settling
method, on the other hand, represent significant errors in the coarse silt (5-6 ¢) fraction, and slightly over-
estimate the clay fraction. In the sieve and pipette methods, best results were taken in 0.5 ¢ interval of analysis.
Especially in the coarse silt fraction, pipette analysis is suggested to be made with 0.5¢ interval. During the dry
sieving procedure in 1 ¢ interval, serious errors occur when large amounts of sample materials were con-
centrated in a particular sieve.

A = ZoE XA 2 EolAE olgske S4ARIEC] B8 vk
a0l 7Y 2 BAMIE 448 AR O g9 Ak
AN kel 2718 Sgske Ade AFE, HAT, o gAe AE gE 4L Sk F0ER, AXEHe d5E
EZ9s, AMAET, A78E 9 8438 5o tet SRR A AfXE 24317 figte] 2R gie 2% HE 3
A BEE, 53] I A8FE, 17%1—3’—@ FEFS, H ofoF Stk(Syvitski, 1991). Y= AFHE olghE TATH
FeHs T Bopt sHEE Az, T AE B AFES 59 Ao] ¥k ope, 1) =AM AAEAE, 2) 10 ¢EH AY
Ae] BE Foplr sk -85 g E} # Ropre 2 & A A@H9 A, 1991), 3) ZAFEX Q] A2 Jaquet
AEL] EAo] Ritshs duiAel de)e} o]&8e] I718led, and Vemet, 1976; #, 1991), 4) Hele} Bxvt the YA
A7A] Jgolgh §471ed HAEE AL ArkSyviski, A § oy SHelx 24T 5 Utk
1991). HEEA uigo] W Fax|e] S-S H7F4R] AHdellA 2
HAA 7 HAwe d=Ed e HEee 548 ollst  £F TS 7IES AMstEE Ak SHE Aelivt Hu,
= 7P 7188 24 % %«l A, JERA ARE B3 A mE RARRe) s 27HY k. dFeME
o HAES BRI, 719E s, HAEw HAEES 8 ARE 2] Rolo ol wwdErt EEsiem (Nelsen,
A ¢ k. o TEIL}EMM“ HAE A=BM o] 1983; Singer er al., 1988; Syvitski, 1991), ¢l Y244 &4
A} A/ (sieve and pipette)E§Ho] 71 gy ol&EH, 3 #HAAo] X&AHow AMFHAL vh(Sedimentation Seminar, 1981).
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a8y AE7HA TFJUrEMW% olz|g Hla

£ Afstais Ao ARe delo|n (] &, 1993), 7|1& AR
9 Eﬂrxﬁ‘ﬂ 280 :L?ﬂ ]?ﬂﬂl Ak, olomet g-gfutEtol A
7+ Az} 1A 2 (Inter-lab cahbranon)ol AF3] AAE
ofok aH, & AP o] HAAY] dudaE AN
St

A =fjollM A Hs|Fet EokE@aiter xghe) Yxd 4
He =l FAT2KORDY), F=AAAFA(KIER, KIGAM),
a3 o et ApatEel o AAET Uk B Aol
£ ARHoR ofF EARSS vwalad. B3 9% 57 5
HE ARE R ezl BANAe) BE Ane wwg

Eai2inh. & <o) vmAiel e YEREsL Bell ERAR
2 AMgEkA] Qgron, AA @ Hool: 49 EFAE AIEE B
o mEb B ApAse 54 R0 S9RS ek 2
o otk ¥ Ao FH Exe 1) @HHoz 7} S|l A
AFL Qe Yk Aate] Aolghe A4skT, 2) YA x—r
oM WAshs #ARE olalEh, 3) Azt xjolrt ofwl
o o] AHA=AE FA3E Aolch. £ A7 @aﬂb— %‘—
$ S7HRE ARdGM = vk 73S A, AEE

SAAYe] U3 o

—4_J

Fehsi7) 918 7123 A7) B Aol
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JIEX}E HIDEA
AR MadTe SRHYATLY BRALATE BT
sz s|getste] ATARE ol L-alATH Table

b olEE LA NEAR FREAA AR o
4z Agud H4E &
S R

il

7t A< %A}“&}Ei(ﬁ%fsﬁ% 1995, 1996, 1997), <73

o W YA AAE AT F8% ACE A,
AEET APABAE 19804722 19889712 ke
s, Wl Be hEE 0 LEEA BAE Bl 3 1,000 o

Aol HFEAE A=y Ans
How Pw Fuisle] HAZe %

=

A A 8FATHChoi, 1990) At
FYE7}F 0-100 HH=A

Table 1. Data source for comparison

Institute Data Source Area
BSPN00259-8085 East Sea
KORDI BSPN00321-950-5 East Sea
BSPE97605-00-1037-5 East Sea
KR-91-5C,  '71 Rept Tacan
KR-92-3B, 72 Rept Daechon
KIGAM KR-93-5A, 73 Rept Kunsan
(KIER) KR-94(C)4-4, '74 Rept Bupsungpo
KR-95(C)-27, '75 Rept Huksando
KR-97(C)-21 East Sea
Seoul National Choi(1990) Korean Seas

University (West, South, East Sea)
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A FFRERY UZ HAER] OB, FEEE 9
A ATHFig. 1A). HaY=e E95e] oA AR
o] Bty AxXFEAA T o2} (sinusoidal)e] H3
& YeriAthE, 1992).
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Fig. 1. Scatter plots between mean size and sorting; A) continental
shelf sediments on Korean Seas(Choi, 1990), B) coastal sediments
on the West Sea. Data from KIGAM (Table 1), C) deep sea sedi-
ments of Ulleung Basin. Data from KIGAM and KORDI (Table 1)..
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AN BHUYE7E 1-2¢ FAGE ¥, 90dd] o)M=
1.5-3.5¢ MAE Folep Age dger 9307 viepsto}

B3 S8RA AF3ol HHEY HIret EFEY N@
HAE Fig. 1Co AAEHAG. dF A 2 3 SHEL ¥
o 294 HAES Adsiie 58X A6 H¥Ee
EA 440 sigaidon, BARRAoA dg F2 d ol
2= Exadch. 28y LA TFAKIGAM) AEE
< HAYETF 709509 B wHE, dFHGFATL
(KORDI) A& 8.0-10.5¢ HARA < 1¢ 7HF AYe &
07 A$AA vegrh BEEE daAddrae] dxe
1.5-25¢ H9Y ¥, S8 ddTad Ade 1.5-356 ¥
A2 v §A 2=

o
&
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=

A2l ™Mo 2%}

AFEHE dedd AN Pk A TR/ o/ &
A B4 AEZE A AEAH HRHe 5L vgsiert
o] oz 7 7123 EAolt. ¥ Arelre AlEAH A
of W oRE HEINCL F F 1507 A vkl (Van-
Veen) MU7|E o83t 23] ol AEE A3 3 THChoi,
1990). 2+ Y719 BARES PRI, AZ /@3 P20 e
Eyxon JrENErHbetween grab comparison). ¥ &
3570 AU 7T AUATR 27 o RARE AF3HLH, o
E =R EAE MY ESUTH(within grab comparison).

VHEA S B E AR YR e dy-R@ERe] o
75%, Fig. 2) BaUE7F 05¢ °13F¢1 HAl(error between
graby® YERNIcHTable 2). I & AU A 89 ¢
10 %9 #F3sls 1570 RAF6A 9EER AAES FA4YS
o] HAE 1.0¢ &Y 5S¢ oPhHeR JETHFig. 24).
o]Ze WHEAQ AuAH &F EAEe] $iAjolFel wWE A
2 e 845 AHsI] dEes gAY 9 FY A
yrielx AHS F e HAE BAEE B4 HA(error
within grabje BaY=e 74 0.18 02X HlwA Fisie
(Table 2), AEE AHT H7]o HAFLS YEE + Ae A
o2 oA,

Table 2. Average differences of textural parameters derived from
sampling procedure

No. Mean  Sorting . .
Sample  (phi) (phi) Skewness Kurtosis

Between Grab 141 0.48 0.26 0.34 1.22
Within Grab 35 0.18 0.12 0.16 0.69

EM7(7(0l wE vl ZXEHY o X 5 HY

HlEAe AREE BFEL F7 39 JEF HAE(Code-A)
3 e e AED HHE(Code-B)olt) ©)E HAEL R
9} FABFASE o] dale] R F7I1ES AAske A
HAARL AR F 1% 59 FAA (calgon)S T TEZzHe]
NBEL 7)AH LS (magnetic stirring) &5 EFsied 43}
P, FAEEC] AF =] BA|H 7t AT AR
S5 o|AHY o] Uehd Folle EA7EA F
1o s gaAdS AAET, dFde 23 7]
(ultrasonic crator)S ©| &8I} A BEL 7} B4/ B4
2lo we} 2-338)(Hd 63]) ol FHEH oz EAFHRIY. HIE
Je Ao AP ookte] vjEdg IEFe SHFE
AZCRRE 14 A FeEe B2E A8

B Aol g8 2478 20 Table 300 AA=ERACH

27kel A5 FEZ HAE(Code-A) HEZR HAE
(Code-BYS 5818l TRl o, viEAgel Axrt viwd o
F3lA VERtTHEg. 3). AASEE 245k Wl BIXDCS
Aol wHEEA9) o217} 7-8% I WA, Sedigraph®]
A2 59 ol&lg A Uehgth E3] FolA HAEL o83 &
AANNNE BNNF BT SESPY 23 2-3% ol
2 ol$- AsA vERdth

FH Aol o] uig} A, Sedigraph, BI-
XDC)3 #o}A 32 A (MasterSizer, Fritsch, Cilas, Horiba)2]
Ase EE 0w Bluwslgivth(Fg. 4, Table 4). F71x 4%
2o Az Bajdeel we) 5] AdolskAl eyt 44
o w2 7 F313 Zole JEF HAE(Code-A)] AF 1)
AR 106 B} AP gAe] Tl 35% o3l ¥,

_ 2
A) Between Grab ] B) Within Grab
g o (=141 g 15 (=35
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2 4 ‘N I » 2 ) B © Fig. 2. Difference of mean size A)
Mean size (phi) Mean size (phi) between grab and B) within grab.
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Table 3. Analytical methods and instruments used for comparison

Instrument Analyzer Principle
Method
Pipette method University 1
Institute 1 Settlin
X-ray Micrometrics Sedigraph Institute 1 Velocitg
Transmission University 2 Agednt Y
Brookhaven BI-XDC University 1 Agent
Melvern MasterSizer Institute 1 Agent
- - Surface
Laser Schmidt Fritsch PSA-22 Agent Area
Diffraction CIS Cilas 1064 Agednt
Horiba LA-910 Agent
100 7 . — ]
41 Pipette — > | BIXDC P
80 - - - i
bd ] / )
567 CodeB <4 Code-|
S - s ,
@ 40

///

0 T T T T LARRERE T I T T 1 TITTT T T 1 T mrryr T 17 T T
100 N
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T
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- e
S yd 7] Code-8 -~
% 71  CodeB ~ Code-A g
o 40 7 Ve 7
w0 / il
i / 1 7
/ 7
0 LRSI T TTITT T T T I T T 1 T e 1 T T T T T TITTT 11T T 1
100 J— -
4 MasterSizer .~ .
80 e .
-t ] / B
S 07 CodeB ]
(‘3 _ .
2 w0 ]
20 i
0 TP T T T TTiTTT T T T TTETFET T T 1 MTTTTE T T TITTT T 1T T TTEF 1 T 1 T 1
100 . 7 . —
| Fritsch 1 Horba s
| ] /
59 coten 7/ I /
g 4 & Code-B /
Q. 40 / Code-A 1 /
20 - / 7 /
-// i J
0 10':,”” T 1‘0”” T 1.’,3”” v 0‘.1 1;’;”” o 1‘8‘” T 1_'3”“ T 5_1 Fig. 3. Replicate grain size results by
size (micron) size (micron) each methods.

dolA HEHANE 3% 7HFSR w9 SRoH(Table 4), 2)  WHAR HwA WA EdEo] UehthFig 4). 42 B
YmREFAe] FolA FEHY A9 70 AFAM HRZHE A (Code-ByellMe HAUA dolA 3dye] A7t FAE e
He e 23wk, A e ANIgte] A7 7-9¢  E2E AABIEeH, Aigke] A7 A LA ETHEFg. 4). 2
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2 A) Code-A /\ Settiing method ® B) Code-B Settling method
x_,e \ Pipette ——#— £ Pipette ——e—
o Sedlgraph R 2 Sedigraph —a—
- .\, BI-XDC —--&--—
c N
]
O 10+
[
[*N
D A 0
E ‘ \ Laser Method E s Laser Method
» 7/ NN, MasterSizer —e— N MasterSizer —e—
w2 \ Fritsch—a— || « 21 il Fritsch —a—
° Y N r('Iilas B s /f N 'éﬁ:s e
g 1 /, \\a\ 9 A /;' \ Horiba —a—
=" /, / ) g» 10 ;‘
1 T T T T s\ T ‘v ‘tth o T T T = Y"“:“-- N Fig. 4, Compaﬁsoﬂ of grain size results
4 8 8 b4 2 h 4 8 10 2 14 between settling method and laser
size (phi) size (phi) method
Table 4. Comparison between settling method and laser method(unit %)
Size Clayey sediment (Code-A) Silty sediment (Code-B)
phi Hm Settling Laser Settling Laser
3 125 0.0 0.3 5.0 4.0
4 64 0.6 1.3 16.3 %8
5 32 32 12.2 20.0 228
6 16 8.6 19.0 12.0 20.8
7 8 14.7 252 11.8 21.8
8 4 14.6 19.2 85 12.9
9 2 134 13.2 7.0 4.9
10 1 9.7 6.6 6.5 2.3
11 5 10.2 352 22 32
12 25 9.3 0.8 3.0 0.1
13 125 8.1 352 0.2 32 23 121 03 1.0
14 064 7.6 0.0 2.0 0.0

2} 100 BT} ARE AZe A PRI 129 71
B, ol S@yelE 1% oI5 S WAl Rt (Table 4.

T4 Sedigraph ¥ MasterSizer 2422t |

% 20719 UZd EHHE| diste] 2} Sedigraphd] AHE
HZsIATHFig. 5A). B4 mE 7t ARASM Hxke 3
T 2-5% HHE YEBTH(Table 5). 28t 4% 2gdo] 94
g HAEd e 2EHEG ¢, 6 0AIF FFY] 27 Hu)
20%2 =A Jebgth 3HH Sedigraph Aol Blste] w2 2
HEE 2 ANEES] "ot AddideR IA4 velged, &
3] 2HAE AZelM ssiie] Aot 2o 3 Vel
(Fig. 5A).

Z 27le] UZEAE sk m3lyF MasterSizere] A=
Table 59 BB} 2 AEG ¢, 6 pAZIe= gk B
27t 1-3% HARA vwd A GeRgREE A-AET-9 ¢)A
ZlAes A 9%"1] g 9XE JERRIT 53] 11 ¢ Bt
A Az 32 Ha 8% WAR wl¢ A e
MasterSizer -1*’\:173% HAE ABEE Wil Wt 32X ¢

o, AEAZM] A FHFHstE PRk Aol e
(Fig. 5B). 22}t FsHoME Alg7ke] W}t 34 Jepde
B, 53] 2PHE AZG-6 )9 T FHoz Aoy o3}
E VERih

AT o sigel Ay
HAE QuidolA 7hg dutges ARgsls A A3y

o} Qi 7Hgo) e t&ﬁ dge] Axe vlwaideh A A
Zo] AFELL URAZES 16, 126, 14 7HH22 72 &
Aela, Ud HEE9 u%;ilvfMViE 16 2+ 12 ¢ ﬂz?
o] ¥XAxg vlwsigch. 1 ¢ 7] gAEMMe 7 AF
50 mb¥, 12 ¢ 742 E4oiME 20 m FARE XME}%IE%.
AHE Bl E-2] A7V (sieve interval)ol FE]-—— BEXARE AvE
oz Byxaio] Ao dAsen, i Avlgte] fxst A
o} gAY rhEg. 6). 28U AE #833701/\1 1208 1/4¢
Ao AapelA FWighel ZHt 3549 32502 JEREAT,
16 7039 AN E 4.0¢ AZLE Jept Yudxe] 545
wredskx] i), B8] A8 #8336l e 1209 14 ¢ 1B

\l
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percent

20
5 A . z
o / 4&((’;/,’\\\\ (equai-divide) 3
o i N\ H
20l TSN — ||t
Pipette Fig. 5. Comparison of grain size results
A) between sedigraph and pipette
T s & | 1 | 12 | 1 T o % | method, and B) MasterSizer and pipette
size (phi) size (phi) method.
Table 5. Comparison between pipette, Sedigraph and MasterSizer method (Difference; %)
(phi) 5 6 7 8 9 10 11 <11
Max. . . . . . 6.3 . 3.9
pipette vs. Sedigraph (n = 26) o 175 185 62 58 52 78
Avg. 4.5 3.9 22 2.0 2.1 2.5 3.1 3.0
. . Max. . . . .1 10. 6.5 3 356
pipette vs. MasterSizer(n = 23) a 58 60 120 13 > X
Avg. 1.4 3.1 8.9 8.8 8.3 3.6 34 28.0

Azl Hulgkol 717} 3009 3250MF02 GE v, s A AXSAKFEg 7). Zedt ANHoR 120 249
19 249 Ao uiglo] 29 AR Ag Adolsh o BAAAL 1¢ 2049 E49434 viste] Blwd FastA et
Ebsttt. st 53] 19 7HEolMe ZHHES ¢, 60A5S SHAANA

Uz B 03l JERANE JEREZHE 66 AF At QA Uit olduet dF- AR e HElge] ¢
oM HWge AYE THE ZEE Boln, BAZkA T3 At viAa w3 Agold dRBEEIAE AASSI

Sieve interval
—tp 4 phi
e = 412 phi

#8315 ool 14 phi / .:

relative percent
L

#8337

relative percent
i

° Fig. 6. Replicate grain size results of
size (phi) size (phi) sand by dry-sieving method.
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Pipette interval
—e— 1phi
—s— 12 phi

relative percent

cumulative percent

o 7T T
8

T [ L 1
10 12 14

. size (phi)
Fig. 7. Replicate grain size results of mud by pipette method.

Eol H HE

A suEtlA AFEAES duid FAae g a3
=l 2fstd AL Qlom, 714 el olF ABEL F
Fot] ABHE AAE 7F37] A8 IXEA AP Ee] 13
=3 ek 2y A7 fEusMe BAE deiaal
o] 71%o] nlEEA Rglor], Aol wet Mz Adoldt 2
I7F ANENE S & AFdTtel ojsid, 7H AFriwe]

ABSE NZ FH9E0 BAS RolXe gon 24T B

B eI (Fig. 1), o132k Hale d¥d7r dxpagzi
& B3l 83 TREY AoE AR,

B A7ox ZE" B 9% #Axle g
et Mz thE BNEAE AAEGD A os 548 At
9 AREEE FAshe YT YA E FAY 248k F
oA Bdye] Asle $HE 93 UAE B YTH(Table 4). 017
< HAR= HolA ™YY WSy AYUes) e 993 4R
o= E~FElal(Fig. 3), 2-3 umirth AT YAE FHhslA 24
ke A YEos AAZEE YY) st AgEde
s 285 29U FE J9). HE8H ESH0A HHE
o] ENE FZoA BAE 4Ale) S3Ydl #Ed EXe
TEE e FHol Fgslofof s FojA) Eyrct I
Agie] S ¥ HAg Aoz JANG

A Sedigraph'd2) 9] Zibe w23 ¥5F, 223 Uy
s W9l 245 AAEAThEFg SA). 2 ¥ A gA
© ZHYEG-60A1F] gako] Hd) oF 20% 7teke] HAE

Ve itk(Table 5). o122 Haks AW 2715347176t
1) ZHAE 92 wha Jd, 2) SGAE o] dAjshe
ESA A op1ElE Wi (tutbulencey’t FESNE &3 Fo| &
FRoz Yeh}r] qESE AR

M 9irEe g 28He A HAE Al dEENe u
B2l Ay} vind FIsschFg. 6). 2y 1¢ 149
AEEHL 47 A5dAM HWighe] $1X)7F i WssiaL
(#8337), 53] AMEgFo] B A% A 477t 58 2o A
T PAE] AU Fete] Atk @F57F WENHTH#8336).
FEE 14 ¢ 7HA 9] AAEAE BEFAA chhe] BiEo] Fl
=, ol 7t AFE Tl g A4 F3H dPeapt A4
oz 374 Yehdy] qECE sfAEn). ueba A2 oA
¥ 12¢ 7hAe) JuiAe]l ARl Ao AR

AL RS Av= F47HA FaEkA v
FTEAckFig. 7). 2 ZHHE AFe] FHL 1¢ 749
Al Akt 228 Jepiien, ol 4383 27199
E3(stiringyHA oA FEUl FR7E BAEaL YAle] g
o] Wa=7] WELE sjAdTt wpA] FSEoR AR ¢
=84S 7] aiA 718 B4R 19 749 R
of ZHHES] 4549 550 AFe) Y=iAE FHCR HA
she Zg& FHYT

& dPe s s BHE YrAsE AAHem ¢
Sohe A7IAlY SN AlREY. o dPAREC] <)
AAEE dFEHES T8 gl 5 dE E9dA S
B, B4 AEE 884 $ ok v EA7k 2ES)
H HAHE i dhie] AR Faen, 7t dAES
ME ol ZFEE ANEL At a7 APAEZke) A
ZARA 0] AlsiAl 87, BEskE EANR) A% A
7F AAEejol & Alolrt, AR U] AFAEL o2 BA
AAE ARG on, B B AgAse 559 oyt &
FHE 2FEskE BAAE B dHEA ) /Y AsT
Fo] 7¥ssi, 2) Wake] WS s, 3) HoAoAe] H
g A 4 Qi

AP A

B aie Aevgy $3SEEsATAENUA-1234) A€
AR 7] dEe® AREgleH, 19989% wSHE S
skl ggd AN e d7Ae] TgEAFUTE B A7
Axe] AkEel AL mobsiy, AAE R o F7R AE
3] AR A QdStm AE 2FE A AASILA
ZAAEFEUD B =Rde A8 =8E 789 ek
g vt TEEAS
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