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3 E5H AR BE AHEY, S=FH HARA TS ASFE 9 st (marine terrace) FE S HHESHHEA
EEE0 2 o] fadhs AR et o|2Rt tde] £82 A sfo] AdsstuA Adad
A BEE AR A EHFen piof whEh FEkl site TR AR ES FH e HEER = g v
AS 2 dotdh FSEH O U BT a2 5 FH G 23S BN 22 o B
A PS4 AT BAE Holil e AL E e
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Sangmin Hyun, Chang Hwan Kim, Hyeong-Tae Jou, Jin Kyung Kim and Chan Hong Park, 2010,
Characteristics of surface sediments distribution and submarine topography around Dokdo Island,
Korea. Journal of the Geological Society of Korea. v. 46, no. 6, p. 647-660

ABSTRACT: To understand the characteristics of surface sediments distribution and submarine topography and
their relationship around the Dokdo, surface sediments were collected and submarine topographic features were
investigated using multibeam echo-sounder. Sedimentological study of surface sediments indicates that the
composition of surface sediments are clearly associated with water depth and shows various characteristics. The
sediments deposited shallower than 200 m in water depth contains pyroclastic components and gravel-sized
carbonate constituents. Organic carbon contents tend to increase with water depth, whereas carbonate contents
decrease. Organic carbon contents range within ~2%, and carbonate contents vary within 3~50%. C/N ratios of
organic matters indicate that the organic matters were originated from in situ biological production. Decreasing
carbonate contents with depth were interpreted as a result of carbonate dissolution and dilution by terrigenous
supply. Sedimentary facies based on grain size can be divided into three facies even though they are variable with
water depth. Sediment grain size becomes finer with water depth, and shows positive correlation with organic carbon
content. However, some parts of sedimentary facies do not show any relationship with water depth, indicating that

' Corresponding author: +82-31-400-7838, E-mail: smhyun@Kkordi.re.kr
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sedimentary facies was thought to be related with movement of intermediate water and with submarine topographic
features around the Dokdo. Submarine topography obtained using multi-beam shows typical step-like terrace
structure with gradually-decreasing water depth toward the Dokdo. Terrace type submarine topography is
interpreted to has been formed with the sea level rise, and to affect the sedimentary environment around the Dokdo.
Characteristics of surface sediments around Dokdo are closely associated with water depth and submarine

topography.

Key words: Dokdo, surface sediment, sedimentary facies, submarine topography

(Sangmin Hyun and Hyeong-Tae Jou, Ocean Satellite Remote Sensing & Observation Technology Research
Department, Korea Ocean Research and Development Institute (KORDI), Ansan, 426-744, Korea; Jin Kyung Kim,
Marine Resources in the Korea EEZ and the Northeastern Asia Research Group, KORDI, Ansan 426-744, Korea,
Chang Hwan Kim and Chan Hong Park, Dokdo Research Center, East Sea Research Institute, KORDI, Uljin

767-813, Korea)
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Fig. 1. Physiological map of the East Sea and surrounding continents (A) and enlargement of studied area (B).
Location of the Dokdo and bathymetric contours are shown in B. Major sampling points are illustrated as numbers.
An acronym UB, JB and YB indicate Ulleung Basin, Japan Basin and Yamato Basin, respectively.

52 555 o|F= MY AT Hafjol| A Al
AlshaL Ql= o8 AEol o3 APE SAEERE
2 e 2R yezen, 83 5% FHY
HHES Y HFEHES TR dEeE
o]Fo1A 3ol BrERTH-74 €, 2009). 12{v of
Ax Z 9 o] gt AAS Bl - B £ E
‘dolut EjA e, dal 99 SR Pl thet A=}
TLof| thgt o= A 8] FE53 Aolch

o] At A = W 5t FHE A AF
oA B FRofA LojX RZEHE gt ot
&t HAS ol FFEHEY REEAATL B
of tigt A Aotk =3t AR FE FU3| ot
°ofst7] 913t ths(multibeam) ZAFEAVE o|§
sto] SO AR Y EAS ot AP E
A FAE E4 4 B0 TAE AHE 53

o2 A8 Sttt
2. G U TR

2.1 7K

HEe 554 5o X5t &3 =04 &
@& oF 90 kmA| o] YA JTH2E 1). ==
TE A9 F Il HoE FAERT A =9
o] 30479 &4 P2 ES EZFBEAL QU FA] A

Yoz Bl A S 9ol B glon]
A0 2 24 2,000 m 7} e BRI Ulleung
Interplain Gap: UIP)o] o F& o 2= & 7j9]
siato] ©7] W=1(Oki bank)Ze] Feiglch

SEL $5EA BAY, SIE o 7 Ao 9)
A5hin gl A1) et chazre) Wske glxg
820 2= subpolar front®] $& FA7E, 18|11

20 2= =gt F2A] 2 (Kuroshio) BH-<] A
9l Tsushima Warm Current (TWC) 2] 2&Z 7
Alfront)7} H= A G2 P HIE st
Al ¥hg g B9k ofyzt FEAA =T S5t
o 71524 Be she Ao WeEr). oloh B
Ao A ZZEo] FaliLt &52A 0l thet A= Hl
2] EEsHA AP QAT =Y ==of
H FAA S vudt 5& =53] Wlorgt Holzt
= Ut (e.g., Bl AT, 2010).

S B2 tgt At Bl ol ol
A7) ghskort B 2 HARS o83 A7}
Wik Hage] BE So B A7($A4 9,
2009)}, S= FHSOIN ol EEEHBot
& pilot o} HHEE ol §3 ATA 7} w1
H Bk Aok E 2 9], 2002). 1 AT S=FH £
B &= A WETY 2= ot BEE
I HEA EHES o Fohe EREC| Hay



650 BARI - LB -

Atk ol A2 TS| & F A M=
olet T2 HHE XU AdET BE71d B
=% Aolle F9 s 2HsH FHA
E2Eo] +4H7] w2l FH sIaE= whefst
<t T8t & ok 53] 2, dE T =
geFet AR T M2 g FHOR s
o] 2l Egto] AotEE Aol FAHA o (F=
gAY, 2010) Aot W A8Eolet
A B27h FH 9 s ol 2A g3= nAxL
W= AL 2 upotE| Qi

22 AT

221 #FERE A YU EAL 7Y

o] Ao AREH =1 EFES Ad 2008~
20109 3dztol A4 AFE RZEHE 277 A&
o} 7|20 BAE 67e] EZHHE AR B35
o & 3370 Al digt BAATE HFUTHE
1B). BZEHEL A1) Sl BReALAT
2 A4 oo E5E o] ga}3on] 13(grab) A
U712 ol skt T ARl aire ik
© 2 =R A (grain-size analysis)< st 1 &
AR 3HE A% T {7182 (H719L, 771
A3 T WS RStk Uy 2Y B
oA BB O B BB ARe TR
O N EE P REE R EN S

2.2.2 Y= EA(grain-size analysis)

I Y72 HF BSEHE AEE Al
& Slaf Az F/hEA Bafste] 2 HolE
o 10 g W)o) A2E AHSHAT ol FAA
2 59 4740 2mm (19) oL 29 HHE
= 22 F YA AR disf 30% Thrtelea
(H,0,)¢} 0.IN BAHHC) S 2} =2 718t 9715
3} B JES AT 5 D2AA 2AE 27
stgich AzE A 2E 40 A2 FAAEE dho] 40
olstel Al Hm 40 ool Y waE &
sttt 23 AH HAE2 AAAER 10 744
o2 RSt FA HEES e, UE F4
E2 Y=EEA7](Sedigraph 5000D) 2 Y=EAHES
St JESA ARERE FRYES T34
T EAAe BRI A% take) ol Hag
o} € E|H B A2 WBE HHE Sof o

AL $712, Bakg E4do] ol 2ol 1A ghgton]
A4S ol B Oe TESIg dEE
Ay 9 B 5 2% 4a] fa AR

Folk (1966) ¢} %4-& w3k

e S AR N=E B S oF 7-8 mg
HN £47|(Thermo Electron, Flash EA-
1128 AHg31o] 5 AAIN)SE 3 B2(TC) %
= S48 F F7192(TOC) s 57435171
Al 2 A RS IN GARSZ 24A7F FeHHkE
AlA Y RS AASHL SReE 3 AT
%, 60°C2] AZ]0|A 24417k o)A AZAIZTE. o]
£ CA] 2}, ©F10-7 mg F51o] CHN 24
712 % 718 BRE SASAT, B 4
F=F(carbonate content) & B4 F F7|HA
of gapatolel o8l thea Be AL olgtel A
i

CaCO; (%) = (TC-TOC) x 8.33

7189 7198 545 A sk= C/NH|= 771
Ea(TOC) 2t A 4(TN) & o] = AL

2.24 3|A A& A=

A7A o] et 4 A BL o] i)
ApAomEE SARreR sAe] FAHswath
sjod, ghio] $441(Ping) O 4= 4 7He] T S
A2 FA 9L 5 Ye T 4 S
(multibeam echo sounder)& ©]-83I§ith o] &
¥4 S ATAle] SES AT S e B
e el 913 S 917 DGPS, 54 &
&2 243}7] 93 Sound Velocity Profiler, 3
&5 243517] 3t Surface sound velocity probe
0274 98] SRL WAL S5k Ea
A2 T4 ok o] Ty A 4 2a)
L U olgatel 4419) 2-3ufe] afehe
910} A& Al 1) A LA BT 5 2ok
TR 54 S AR AR 8, S A
39] Ao, AAZEE =A% heave, roll, pitch,
heading ¥ e} S&4H o] A7 A2 & T3 @
RS A5 olalet gy AAEE olgs)
o H1= SHH) AAR] ek 2A1E AXste] B
A= A=elsict ol¥A 45 AEE Yok}

[> w2 oo J
).)'HJ



37°30"

L 3724’
L 3718’
L 37012
= ;- 37°06'

37°00
132°06'E

131°36’ 131°42' 131°48’ 131°54’ 132I°00'
Fig. 2. Sedimentary types with respect to sampling
points around the Dokdo. Eight sedimentary facies were
recognized and they were classified into three types.

2008/08/1¢]

(A) ST. 6. —61m water depth

(C) ST. 46. -1,691m water depth

HE ZEEYY MR 651

AES ol7] Sfa) W) A= 1A, 9% B4,
A5 AR} Bel, 034 A= AA, 24 14 5o
FHY YL AR HE SRS TH

3. 07 Zo} 9 E9

31 ESEHE 74 ¥ 84, 2X

AR Y HFEZE| heE Y=8A Aot g
A&l e 1R, SANY S E 19 7]
shoitk. B3R JES Aol HANL B
25t Aato] o5 Sx 29 ol Lmud, M),
A Y(sandy mud, sM), Y& A{muddy sand, mS),
Asand, S), & Algravelly sand, g5), U2 &(muddy
gravel, mG), A ¥(sandy gravel, sG) Y& A2
9(muddy sandy gravel, msG), ¥(gravel, G) &

®B) ST 40. -1,932m water depth

(D) ST. 35.

Fig. 3. Various surface sediment types. 3A~3D including much volcanoclastic fragments (A), volcanoclastic gravel
with mud matrix (B), mud and carbonate sediment occurred in 10~20 cm below the sea bottom (C) and coarse sand

to gravel size biogenic carbonate sediment (D).
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Fig. 4. Distribution of total organic carbon (TOC) and biogenic carbonates of surface sediments collected around the Dokdo.
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Table 1. Analytical results of surface sediment around the Dokdo Island.

Station ~ Depth (m) Latitude Longitude Sample. ID  Facies Gravel Sand Silt Clay MZ TN TC TOC CaCO; C/N
St. 01 51 37°14'13.2”  131°52/32.6” DD 08-01 gS 237 716 47 00 -02 00 6.6

St. 06 61 37°14'56.1”7  131°52'19.0” DD 08-06 sG 76.9 231 00 00 -1.8 2.4

St. 08 192 37°13'35.0”  131°53'49.0” DD 08-08 gsS 16.6 834 00 00 0.7 29 02 208

St. 11 171 37°09'23.8”  132°01'19.2” DD 10-11 0.1 34

St. 12 216 37°07'36.1” 132°04'22.8” DD 09-12 0.0 33

St. 16 2009 37°06'50.3”  131°45'42.9” DD 08-16 sM 0.0 177 132 691 82 04 28 19 53 53
St. 17 2087 37°04'34.1”  131°43'57.1” DD 08-17 sM 0.6 132 116 746 83 03 25 20 39 60
St. 18 213 37143777 131°48'36.0” DD 08-18 02 1.5

St. 19 1155 37°15'09.5”  131°46'06.2” DD 08-19 mS 33 690 64 213 42 02 16 07 34 42
St. 21 2135 37°16'50.3”  131°40'34.9” DD 09-21 02 1.6

St. 22 2214 37°17'43.8”  131°37'32.5” DD 08-22 M 00 39 139 83 94 04 28 19 49 53
St. 23 133 37'17°02.4” 131°52’01.2” DD 10-23 0.0 49

St. 24 902 37°18'40.2"  131°52'04.1” DD 08-24 gmS 204 582 49 165 30 0.1 12 13 105 10.1
St. 25 1716 3720'34.8”  131°'51'54.0” DD 10-25 03 2.0

St. 26 2125 3722'454”  131°'51'442” DD 10-26 0.3 23

St. 27 2242 3726'39.6”  131°51°09.0” DD 08-27 M 0.0 83 127 791 89 04 27 19 42 53
St. 31 1753 37°17'20.0"  132°02'18.3” DD 08-31 sM 0.0 241 233 527 74 03 26 19 39 54
St. 34 125 37°14'38.8”  131°50'02.4” DD 09-34 0.1 43

St. 35 126 37'16'13.1”  131°'50'31.2” DD 08-35 S 0. 960 39 00 18 00 44 03 318 7.1
St. 39 818 37°18°09.7”  131°55'08.4” DD 09-39 0.1 1.9

St. 40 1932 37°20'36.2"  131°57°07.2” DD 08-40 mG 60.8 98 34 260 1.1 03 20 16 29 60
St. 46 1691 37°08'01.3”  131°53'52.8” DD 08-46 sM 0.0 374 186 440 63 02 20 07 28 29
St. 48 2252 3722'08.0" 131°19'30.0” DD 08-48 M 0.0 40 121 8.0 93 04 26 19 51 50
St. 49 2153 3725'29.6”  131°07'19.2” DD 08-49 gm$ 75 497 00 428 53 02 1.7 10 31 40
St. 50 837 3727'59.0" 130°56'24.0” DD 08-50 gm$ 58 815 53 74 27 01 13 07 44 57
St. buoy DD 09-buoy 00 3.1

St. A9 813 37°15'38.9”  131°'57'30.2” DD 05-A09  msG 13 132

St. A16 396 37°18'30.9”  131°'52'07.2” DD 05-Al6  mS 04 513

St. A17 1214 37°15'04.2”  131°46'15.6” DD 05-Al7 G

St. C2 55 37°14'54.0”  131°52'25.5” DD 05-C02 sG 1.6 504

St. C7 89 37°15'53.28”  131°51'54.0” DD 05-C07 G

St. C8 102 37°15'53.28”  131°52'25.5” DD 05-C08 G

€59
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Fig. 5. Variations of mean grain size and total nitrogen
contents with TOC contents. Broken lines indicate C/N
ratio.
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Fig. 6. TOC and CaCO; contents with water depth. TOC
content decrease with water depth. Carbonate contents
are less than about 5% below the depth of 1000 m.
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Fig. 7. Iso-depth bathymetry distribution around the Dokdo and submarine 3D topography.
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