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Implications on Sedimentological and Geochemical Changes in Late
Quaternary Sediments and Pore Water of the Southwestern East Sea
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Late Quaternary stratigraphy and sedimentary environmental changes were studied based on four core

sediments and their pore water taken from the southwestern part of the East Sea. The results of tephrostratigraphy and
radiocarbon dates indicate that the cores cover the time interval from the middle stage of Marine Isotope Stage (MIS) 3
to MIS 1 (Holocene). The average of sedimentation rate in core sediments varies from 10 cnvkyr to 20 cm/kyr, but it
fluctuates generally in particular time intervals such as MIS 2, which would be related with the sea-level changes at that
time. On the other hand, the relations between 8'°C,, and C/N ratios suggest that the organic matter in the cores was
originated mainly from marine algae. In addition, the value of 8"*Ccy, indicates bacterial origin rather than thermogenic

one.
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2|3 ¥4 (interstitial water)?] *|8}8H4 AAE o] @3t
HARA Bge] BEAo|7] spANt 234 A sivh
(Bahk et al, 2000; Kim et al., 2003; Park er al., 2005).
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(01GHP-4, 01GHP-5, 01GHP-6, 01GHP-7)E HFF o2
o] &3} T},

HEglEo g Riels B4 2§22 gAE HHE
Madar, ZEHES HAY, BHEY B 58 7IHst
Ak AMS B ZEE-E st 01GHP-49F 01GHP-6
ol F &9 AIRE AFE FHAE FFF U
Globigerina bulloides®F Neogloboquadrina pachyderma
AEd & @ E 9 2004), 5Y9 o]z ArAh
(Leibniz Inst, Kiehell &8t 434} 01GHP-5%t
01GHP-7 Foji= F=¢} 7[el A58y 2418 gl 9
Aol A8, 01GHP-49F 01GHP-6 Toj& AE 4
A Aslel 371% 7k 242 Pimmel and Claypool
(2001)0] Atst WhES ol &ald ARE AN AHFH
3 AlZE 70°CE 3087t 7HEe & 71% 7kRE FAP)
2 4% AFsle d=AAALDATYE HP GC-5890%
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3T (Tsunogai et al., 2000). 7F~E Y00 7HEEHA
2 200 pmolo]™ EF QA= 0.3%0°]TH.
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Fig. 1. Location map of coring in the western Ulleung Basin of the

East Sea. UB = Ulleung Basin, YB = Yamato Basin, £SB =
East Sea Basin (JB = Japan Basin).
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712 27 B ARATIL BEE B T Lecortl
CHN-900, SC-132 2 VinciAt®] Rock-Eval 6& o]t}
T3 HAE W 8y 494 48 98l 3N HCI2
Zrletd e AAS & N xARLA T 5N
4 2~#EZUulH (VG prism stable isotope ratio mass
spectrometer) & o-&31%ch BAFHdLe] 24 HEAL

+£0.2%°1H, B4 RFEFRE V-PDB'E ol&315rh
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EMet EIME #5

AFofol A= F1o] oA shFtgko g 3ufo] H|Zet
Fol Ao, HaEe] ¢9F 2@ e Iy H
B4, A3 A2, de FAHEY AdiEd 58 o8-8t
of A g A, 3o "I 44 £5-271%
(Ulleung-Oki tephra layer), olo]2}-Btx}19}% (Aira-Tanzawa
ash layer) @ 25-OF}EZ (Ulleung-Yamato tephra layer)
o|ek (Fig. 2). T3+ #ll¢] ¢17Fo] RFolA DLM (Dark
Laminated Mud) & #1818tk Table 13} Zo] WAM
Bl ZHAYE gdcE wINFEY, olF flok
OxCal calibration Z27#(v3.5)& ©]-&35-3th (Ramsey,
1998). 019k 7+ od WAl oJopi, 52715 oF
8.1 cal. kyr BC, DLMZ2 ¢F 152 cal. kyr BC, olo|e}-g
2pe}22 oF 228cal. kyr BC, &&-oklEZS <k 307
cal. kyr BC ¢ 94 A8E d4& & AUArh

A9d 71zez P& 9, o9 Ha HHES 1217 e/
kyr (O1GHP-5)5-E] 19.96 emvkyr (01GHP-6)C.2, thH-52]
Folo| A 10~20 em/kyr®] HHEAES BAUT (Fig. 3). T
7hd EAES B, 0IGHP-5 #oj9] ofo|gh-gAlels3) &
ZoptEZol F7MA 696 cm/kyre] HAghe Blow,
01GHP-6 s1019] 777l 50.48 c/kyre] HUi#ke B
uch Bgk Fojo] FIES tiYSF MIS(Marine [sotope
Stage) 20 s|F3ke AIZIR, o] A7) w9 HHEC] UE
TR vs dALR FrlAes BAFL Utk 53
The toje] misf wA]e] WjFol 9]¢ 01GHP-6 3LofofA]
X go] A F7RINEE BAFL Aot (Fig. 3).
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Fig. 2. Description of the cores and stratigraphic correlation using the calibrated ages and tephra layers. M, S, and G indicate mud, sand, and gravel,
respectively. BM = bioturbated mud, LM = laminated mud, SLM = slightly laminated mud, HM = homogenous mud, FO = foraminiferal
ooze, TL = lapilli layer, 4L = ash layer, and MJS = Marine Isotope Stage.
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Toa= 01GHP-4 FL0follA 261~561°C, 01GHP-5 Foid
A 309~423°C, 01GHP-6 ojell A 309~423°C, 01GHP-7
SojollA 311~423°CH] WA #& BAITh Thw #ke Y5
ABE A9t AAH R 435°CHT}; W] wfige, 471%
o] €4 Aadie vdsdAdd Axgth $AX4 (HI)
£ 01GHP-4 ZoJo 47~413 mgHC/gTOC, 01GHP-5 &
ojoll A 7~213 mgHC/gTOC, 01GHP-6 ZojolA 80~223
mgHC/gTOC, 01GHP-7 FojollA 13~227 mgHC/gTOC, S,
v 27 0.26~6.75 mgHC/gRock, 0.01~8.7 mgHC/gRock,
0.3~7.0 mgHC/gRock, 0.03~7.6 mgHC/gRock, AFAX]< (On)
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Table 1. AMS "“C dating and calibration of four piston cores from the southwestern part of the East Sea. The calibrated ages have 68.2% probability

as obtained by the OxCal program.

Depth Radiocarbon age Cal. age (years BP
Core name (cmrl))sf) L-ab. number (years BP)*g 68.2‘Vgo p(r}cl)bability)
154 - 9,300 7,990-8,210
224 KIA-23962 15,000+70/-60 15,250-15,800
236 KIA-23959 16,670+90/-80 17,100-17,800
01GHP-4 304 KIA-23961 21,940+130/-120 19,450-19,730
322 KIA-23960 22,810+140/-130 20,310-20,600
352 - 25,100+270/-270 22,450-23,050
551 - 33,000 30,645-30,655
168 - 9,300 7,990-8,210
01GHP-5 390 - 25,100+270/-270 22,450-23,050
446 - 33,000 30,645-30,655
160 - 9,300 7,990-8,210
250 KIA-23963 14,670+100/-100 14,850-15,450
340 KIA-23964 16,900+110/~110 17,350-18,050
01GHP-6 372 KIA-23965 17,380+100/~-100 17,900-18,650
484 KIA-23966 19,230+160/~160 20,000-20,800
552 - 25,100+270/-270 22,450-23,050
612 - 33,000 30,645-30,655
01GHP-7 178 - 9,300 7,990-8,210

*Data of radiocarbon ages from Machida & Arai (1992), Miyairi et al. (2004) and Park er al. (2004)
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Fig. 3. Relationship between the depths and calibrated ages in the four
cores.
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Fig. 4. Relationship between (a) 8"°C,y, and depth and (b) C/N ratio and 8'°Cy in the cores 01GHP-5, 01GHP-6 and 01GHP-7.
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Fig. 5. Relationship between () 8'*Cey4 and depth and (b) 8'*Ceyy and CH, in the cores.

ATt olelell, Blsze}e] Fd3t Aol glof Hole 3%
Ay (foraminiferal ooze)’} B%E 1~2mm FA¢ wEoa
AiEo} Uk (Fig. 2; ¥PE3 9], 2004).

X|sfaty EMznto| ofn|

CN Hl= HAE §71E 719o| 3l ZF (marine algae)
EE $94% (land plant) 719AAE #H3Rs F2 A3
S AAAZ AHEEY dubstE {7180 sld 27 7]
AY AL 5ol 89 FE 7K A, SAFAE 719 A
Foll= 20 oS 71A7] wiFolt}. ARG HAHE
F71E2] ON H|7F Ak o2 sRTh= A3 108t 2he
HHE e, ol dike §7180] S8 7Rt
= ¥R 7]de] PAES iKY =8 4718 ga
YUY TUe ARE AN} Ut o )Y
7159 BATADRGL ~22%~—20%C1H, C; 2579
o] BAFALLFE -27%°1tF (Jasper and Gagosian,
1999; Meyers, 1994; Rullkétter, 2000). W&t =4=® &

3 212 CES 5
B4 GAEAULYT ON vle BAZ 2W, 937
2] f71B40) R Y 2571992 velFa St

FofolAe] ClIot Br w29 32 Hak= 719 dF
St AwEARL o] FE (CI: 543 mM, BrBr: 0.084
mM)e} Hlszsitt. oA FF47} Sl 7)€L AAIg
CI &= 222 Hsleka} vigz, gt vl B4 =7}
AREA Za3 olHd St T A WakE
FAHAE Yol b #12R8 (sulfate reduction)o] ¥
ofike-S ulsit} Uwtdod FA7 (anoxic condition)
stollA delejoks FAE (SO ) AATEA (electron
acceptor)= °-g-stq f7]1&S AT BH|go} ity
$H42-8- (BSR: bacterial sulphate reductionyZ -f-2A)ZIth
(Berner, 1984; Canfield and Raiswell, 1991).
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RRO 7hie FAVIERTRE 27HAYE A
&, 3715 7k AR wAEo] AEd d948S L
#He o ek F719Y (thermogenic) 7H=REutl= Hhe|gjo}
(bacteria) 7t2=& FA €},

gbtae 97193 geRlopr|de] F 7iA 71 s
A, F719 dErtey gagdagie] v o)
Dol PR} 2o FE VAT Ut Gk os F7)9 w)
Ep7hae] BRAEQQATE —50%0~—20%2] WS 7HAAL

A3 whElE]et 719he] Werhie] S AUt ~110%0~

i

—50%02] 7 7T Utk WA wEie] el
o] 7kxe] 719E ke F2 AXE AR A7A

Aol A FA% |ehre) BRAEAAAE BT ~70%0 ©]
ahe] vhe 7kS TR 917] wEol wertie] 7ifle] HY]
PHETs wEigolr]de] 7kade AT E=g o}
olgk AAEE-e T ] AR, § olilshea S2E (CO,
reduction)? OMHIO|E & A381AHE (acetate fermentation)O]
Atk o F 7] 712k wErkie] gA B FAEd
Agtew FEE T & Qlth (Whiticar er al., 1986). AWk
o7 o|ialeks YLl os] B He7Rs} ofAl
Hlo|E gadlage) vietan gah 9 FaeAdagt
o] ¥} E3x & Axs wErkae FoEdds
W s E3GANE T 713 vgvkie] w@ags
A AAZO] -60%US ZHE wW (Whiticar e al,
1986), A} WE7tae oitsiel Sakge] 4=
£ u2& o) gos -} (Fig. 5).
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