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Preliminary Comparison of Deep-sea Sedimentation in the Ulleung
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Abstract: Based on sedimentary structures, degree of bioturbation, and internal erosional layers, the deep-sea core
sediments in the East Sea (Ulleung and Yamato basins) and the Northwestern Pacific Ocean (Shikoku Basin) can be
divided into two parts (upper and lower) with the boundary of around 10,000 years B.P. in age. The upper part of core
KT94-10 from Shikoku Basin is characterized by low sedimentation rate, internal erosion layer, high degree of
bioturbation and cross-lamination structures. It can be interpreted as the bottom-current deposits which show some
different characteristics from turbidite or hemipelagic sediment. However, its lower part consists of highly bioturbated,
massive mud, suggesting that it be not related to the influence of bottom current. On the other hand, the cores in Ulleung
and Yamato basins do not show any evidence of bottom-current deposits: their upper parts consist of bioturbated mud, and
lower parts are characterized by laminated mud with pyrite filaments, indicating anaerobic condition. Consequently, these
sedimentological characteristics suggest that deep-sea circulation would be changed from slow-moving to fast-moving one
at this bounding time commonly in the Northwestern Pacific Ocean and the East Sea. Also, even in the same time, the
deep-sea circulation in the Northwestern Pacific area would be relatively faster than that in the East Sea.
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Fig. 1. Locations of piston cores 95PC3 and KH79-3 in the East Sea, KT94-10 and KT89-18 in the Northwestern Pacific Ocean.
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AgdMe vwd we AFFE FFHZ A
(Teramoto, 1990; Takematsu et al., 1997). WA &
Ae BE 34 o] AdY HFHHE & AFF
HAgo] X A& 7FsAdo] EAgt.
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Table 1. Position, water depth and length of the piston cores sampled in the East Sea and Northwestern Pacific Ocean.

Position
Area Core No. ‘Water Depth Core Length
Latitude Longitude
North-western ~ Shikoku Basin KT94-10 29° 574'N 133° 268 E 4278 m 32m
Pacific ShikokuBasin KT89-18 32°09'N 133° 54 E 2,700 m 784 m
Eat S UlleungBasin 95PC3 36° 525 N 131° 04.7 E 2151 m 10.88 m
tSea Oki Bank KHT79-3 3P 135 N 134° 426 E 935 m 936 m
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Fig. 2. Representative photo (right) and X-ray radiograph
(left) of the KT94-10 core.
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Table 2. Sedimentation rate and age of tephra layers in the East Sea and the Northwestern Pacific (Machida and Arai, 1983).

K-Ah: Akahoya
KT194-10 KT89-18 KH79-3 95PC-3
Tephra Age
Depth Sed. rate Depth Sed. rate Depth Sed. rate Depth Sed. rate
K-Ah 6,300 B.P. 16 cm 25 mmAkyr 110 cm 175 mmvkyr 40 cm 64 mm/kyr - -
U-Oki 9,300 B.P. - - - - 60 cm 50 mmkyr 210 em 225 mm/kyr
AT 22,000 B.P. 64 cm 30 mmkyr 610 cm 312 mmAkyr 220 cm 122 mmkyr 485 cm 212 mm/kyr
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Table 3. Results of grain size analysis of Core KT94-10 (SI=Sorting Index, SK=Skewness, KU=Kurtosis and Mz=Mean Grain
Size).

Depth(cm) Lithology or Structure SI Silt (wt%) Clay (wt%) SK KU Mz
2.8~3.1 lamination 1.02 923 77 0.24 1.45 56
36~39 matrix 1.17 43.8 56.2 -0.22 0.84 8.7
4.3~4.6 trace fossil 191 56.5 435 -0.39 0.76 7.7
5.0~5.3 matrix or trace fossil 1.80 574 426 -0.28 0.81 7.6
5.9~6.2 lamination 1.80 532 46.8 -0.26 1.02 79
8.1~84 trace fossil 1.75 66.6 334 -0.24 0.76 73
9.0~9.3 faint cross-lamination 1.87 613 383 0.36 1.28 75

11.0~11.3 lamination 1.81 65.9 34.1 -0.36 0.76 73

16.8~17.1 ash 1.41 86.7 133 0.44 0.88 6.0

18.5~18.8 ash 0.93 93.9 6.1 0.16 130 5.5

25.2~25.5 trace fossil 1.80 61.7 383 -0.23 1.11 7.7

30.0~30.3 lamination or matrix 1.25 38.8 61.2 -0.32 1.03 85

< AE7IEEAY A, AE, uAS 2dT o fARRD dER) RS uis) 9 299 3
FE35oE A A, d* $AEHEE ¥ &S HAETH(Table 4).
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STEA FYNA AHHUTB6° 525 N, 131° s
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3, AAHoZ oF 10¢e1ch S-S BAMIE 63%  Fig. 3. Grain-size distibution of lamination, ash, biomurba-
EE 390cm FEE A HFYEI} 962 A tion and matrix layers in the KT94-10 core.
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Table 4. Sediment characteristics of Core 95PC-3 (after KORDI, 1996). (SI=Sorting Index and Mz=Mean Grain Size).

Textural Composition (%)

Depth (cm) Mz SI
Gravel Sand Silt Clay

10 0.0 0.0 9.9 90.1 104 1.7
40 0.0 0.0 6.0 94.0 105 1.5
70 0.0 0.0 102 89.8 103 1.8
100 0.0 0.0 64 93.6 10.5 1.6
135 0.0 0.0 152 84.8 104 1.9
150 0.0 0.0 82 91.8 10.6 17
165 0.0 03 114 88.3 105 1.8
190 0.0 0.3 236 76.1 99 22
215 13.8 1.6 13.8 709 84 48
240 04 1.1 184 80.1 10.1 24
290 0.0 0.7 255 73.8 9.9 23
315 0.0 0.8 27.1 722 9.7 23
360 0.0 0.6 323 672 9.5 24
390 0.0 63.5 226 13.9 4.9 2.6
420 0.0 20 322 659 94 25
450 0.0 34 332 634 9.1 25
480 0.0 09 253 737 9.8 22
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Fig. 5. The surface and deep-sea circulation system around Japanese islands and Korean Peninsula.
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A gEEe 2 o [Scmsecd] HU fr&o] BEg
O™ (Takematsu et al., 1996; 1997), SE=9} E%
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Fig. 6. Change of dissolved oxygen concentration measured
in the Japan Basin during 15 years.
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F79 AP DR AL,
E E
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Foll AMEE FES BE3oM AT sHkE7iR o),
o]Z1¢] EAddl= 22,0008 M &l o2
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2 AE3gT. =, Fo] 95pC3e «l Zo]
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FoMe AgREdZelgy & ¢ e T3 #
UEE A &3, AMgSe7t 1gd d=4ge
2 ey, a3 AEsS B8 WA de
EA7E A E. & RFHE A Bl ARFEY
WA HE vebd 4 Qo meby o3 A
o] 2 AHFHAZOY APy HAERTE,
Hollister and Heezen(1972), Stow(1985), Stow et al.
(1998) T°] HAF AHZFFHZE(bottom-current
deposit)oll 7t}

Planolites} chondritest 74’0] 5 7HA ol AE
spio] o] KT94-109 A FoA tr #FHE
AE o HAEel HAsE 59 o) A
F e AR vt TRIAGE AL onH,
ol A % el BT AgEEIst 34
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Fig. 7. Summary of sedimentary logs and correlation of cores. Solid arrows indicate tephra layers with known eruption ages.
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