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ZEt) AR ke o) B2 A0kS whe} Bdaitlrl 36-38" Nl A kS B2 0 7wl Aok d
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Fig. 1. Location map of the study area with coarse-scale bathymetry in the Ulleung Basin, East Sea.
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174.00 m)¥} Z-5-77F (75.00 m - 125.00 m)l| A 7FZ7} F5-8}A| Ab& 81, Sh-7-7k F43-7ke] Alo]
(125.00 m - 134.10 m)2] A2 35 %] kokt) 3k, 5771 (0.12 m - 64.24 m)F A= 19.12 m -
47.04 m YOl A = A 57} 3] 4] Foba] AFRe] sl o] el o Fhek HE Rl A Kk 7| A
o FIET} vl Aolx = B S Bl

HAR AT FES Hol= 352 75.00m 24 10.4 x 10 /g2 AA 8 H 4 /WAG 555 19.12m
0203 %10 /g0 2 eI 125.00 m S50l M = F HAZ 4L A5 5520.5 % 10 /9) =
HATH1H 2).

A& 7 Z2E2 3|9 5179 5 (marine planktonic taxa), 3| & DA 573 2 A 4] (marine tychopela-
gic and benthic taxa), T~F(fresh water taxa) 3} 2|5 71 Z=(extinct taxa) 2 T T} -2 F 2. 24 Paralia
sulcata (22%)S} Thalassinema nitzschioides (18%)7} W 2V &% 3L Actinoptychus senarius, Cyclotella
striata, Denticulopsis seminae, Actinocyclas octonarius, Coscinodiscus radiatus, Rhaphoneis surirella,
Diploneis bombus-s-©] 1= o] UERsT) S A A F 0 2 A 3 S8 501 0.9-16.6%, 2l % A 774
2 AAFo] 0.3-20.3%, HFECl 0.2-3.9%7F YERdTh W3 Al 7t E2A Actinocyclas ingens,
Coscinodiscus endoi, Denticulopsis dimorpha, D. hustedtii, D. lauta, D. praedimorpha, N. reinholdii,
Rouxia californica, T nidulus's-©) AF=30h AbE 71220 & 2 A ed 50 ARl = wisle| upef
T30tz F U E AASHITHTE 2).

TFE AW I1(174.00 m - 134.10 m): 72 AT 52712959 x 107/g O & 510] B 4 E-of A= A 2] o
2 FH3H AHE S & 7 &S B.QIH Neritic-littoral meroplaktonicd-%1 Actinoptychus senarius <} Paralia
sulcata, Littoral tychopelagic-meroplaktonicd Q! Rhaphoneis amphiceros?} 553k At=&% & $HH
Cyclotella striata$} R. surirellai= A Ar=3Hc}, F-3)F 0.2 A Thalassiothrix longissimat ©] T-3Foll A
7 9] 4bEo] HX] ¢k o™, WV Thalassiosira decipiens, Coscinodiscus radiatus 2} C. asteromphalus= 3|
Ao 7 FHEH AbEe] "t 53] o] e - 77H(172.22 m - 166.26 m)ol| A = F-A 7 F 3270
o] F3 F7K160.10 m - 146.48 m)ol A= A 12 A AL PR 275 0] WA AR 1k
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3l o] U= Zasku) Z1ej Yy Littoral tychopelagic - meroplanktonicg-Q! Cyclotella striata}t R. sur-
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L
T
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Fig. 2. Diatom assemblage zones, vertical variations of the diatom abundance (1 0o’ valves/dry g of sediment) and selected
species in UBGH1-09. Gray square indicate the non-sampled section.

2EX|5

T2 SEA T 20 E 3 SE ] AT A HIE 7L TR 5 ek 5 Td=Twi(Tw+To) 2 3hS 7
sto] 252 ¥3kE LERATHKoizumi, 1985, 1989). Aol A Ol*‘wJ S FFe BES ok &
o} 2ok FUF(TO) T LUFTW)o] WAH ] FEA A ST o} 45 = FeE Boluh L 24 5(TD)
E AR 2T AN 1(174.00 m - 134.10 m)ol A &= A4 o2 X 4=7F =2 w5k 3 2 Ao 1T
(125.00 m - 75.00 m)Sll A= At 2] © 2 A 427F ke 2.8 8h7, 2t J ol I 91 75.00 m ©]/+e] F5=of| A

Cold water species Warm water species
Actinocyclus curvatulus Coscinodiscus nodulifer
Biddulphia aurita Hemidiscus cuneiformis
Coscinodiscus marginatus Lithodesmium undulatum
C. oculus-iridis Nitzschia marina
Denticulopsis seminae Pseudoeunotia doliolus
Podosira gracialis Rhizosolenia bergonii
Rhizosolenia hebetata f. hiemalis Roperia tessellata
Thalassiosira gravida Thalassiosira leptopus
T trifulta T. oestrupii

* Referred to Kanaya and Koizumi (1966), Tanimura (1981) and Koizumi (1989), Koizumi et al. (2004)
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Fig. 3. Vertical variations of Td' values and warm current species (Hemidiscus cuneiformis, Lithodesmium undulatum
and Pseudoeunotia doliolus). The right box indicating paleoclimate changes.
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Fig. 4. Image of paleoclimate indicater.
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T3y T A A B 913 A A1 02 A AREE F] 12 #l Y--/d F(marine planktonic
species), 3l & A 4&3} U A| 55 F(marine benthic and tychopelagic species)Z} 2% (freshwater spe-
cies) .= &= .

s FE-FAlE o 2 A Actinocyclas curvatulus, A. ingens, Coscinodiscus asteromphalus, C. marginatus,
C. oculus-iridis, Denticulopsis hustedtii, D. seminae, Pseudoeunotia doliolus, Rhzosolenia hebetata f. hie-
malis, R. setigera, Roperia tesselata, Stephanopyxis turris, Thalasiossira excentrica, T. lineata, T. oestru-
pii, T. trifulta, Thalassiothrix longissima} 3¢ A X F 2 YA F-74F 2.2 Actinocyclas octonarius,
Actinoptychus senarius, A. splendens, C. scutellum, Diploneis bombus, D. smithii, D. weissflogii, Gramatophora
marina, Trachineis aspera, 0 2 A Campylodiscus brightwelli, Eunotia bicanitata var. koreana, E.
praerupta, E. triggiba, Pinnularia sp.©] A58 W& 2 Altsto] 24 B2 EE 2 IQIch L] 5).

TETH N 1(174.00 m - 134.10 m): 3| Y773 5o 2hEo] w5 of I H]siA] A A AFE5] 9o,
G A ST AT FARNE R IR R 255 S e A S Bl g vl - vl of
SHA| k=] "), -3 o 199 A Neritic-littoral meroplanktonic3-91 A. senarius 2} P, sulcata”?} &5-3}A 2+
S5 Ao 2 Hol Akt oA B A E Aoz ALEY. 53| P sulcatar= A (coastal water)2] -4
S A A3l =T Tanimura, 1981; Oba et al., 1991; Tada et al., 1999; Tanimura et al., 2002).

TETF Y I (125.00 m - 75.00 m): 3} -7/ -] AbEo] s o 139} W23k 4 &2 vrehlim, el A4
3 TS AR = ] 1] sHell A S5-= 45 sty oA -2 245
k7 SV A S ®elth 3 ol 119l A Littoral tychopelagic - meroplanktonicd-$! C. striata} R. sur-
irella®] AF=0] AAp7| S7Fsks 21 0= Hof st g4l o] ofgkwkolxl 71 0 & A7} ™ Neritic- lit-
toral meroplanktonic& <1 4. senarius @}t P. sulcata®] 4+ = sH-7-7FH.TE oF3E 7EA sl 7| = A RE 3]
Uheg 255 a1, A 0858 A A S4= Th. nizschioides (Sancetta, 1992)7} 5 7}6H= A 0. & Hof dA¢ksl 7o
A B4 ¥ Zlo R Helt,

TEFF Y M (67.00 m - 0.12 m): 3| G- 5] AbEo] AF-2 245 F716h= 43S Bk sl A
A& AAIFA3E ] A5 St ol A = fhashe A S BRI WS Aol A vt
8| AbE Y= A S B} wok A5 A. senarius, P sulcata®}t C. striata2] AFe0] 7438 A0 72 &
o] T o -2 5 O g3l 3H ol A B2 A o2 Azbe ) =8k o o 13 el A o ehd-R7-9] -5 A
AT FET 3 G5-F0] o) A= A 07 Hol 7| sl Qlsle] slH Eo] dojuhaa] o

AE A= e Hrdael v Aow A,
E|X= ol

UBGH1-09 ZAE X ZoNA A|NE A A |G 522X Actinocyclus ingens, Nizschia reinholdii,
Denticulopsis seminae, D. hustedtii, D. dimorpha, D. lauta, D. praedimorpha, Nizschia reinholdii, Pseudoeunotia
doliolus, Rhizosolenia curvirostris<} Rouxia californica?} &% At} (Table 1).

1 5 vho] QA9 F8o] @M FE(Denticulopsis hustedtii, D. dimorpha, D. lauta, D. praedimorpha<}
Rouxia californica)®] 201 17" OB 2| & ] aH, S -9} el A A3 glo] Ass = A 3s 2o
Aol EE A o2 A2, A7} r] oFsto] o] 52 A AT IO B A &0 A& A7t ol = el vt
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Fig. 5. Vertical abundance of marine planktonic, benthic and tychopelagic diatom, and fresh water species in UBGH1-09.

Table 1. Age of selected diatom species. (LO, last occurrence; LCO, last common occurrence; FO, first occur-
rence).

Datums species Age(Ma) Reference

LO Actinocyclus ingens 0.62 Ciesielski, 1983
LO Nizschia reinholdii 0.65 Koizumi, 1975
FO Denticulopsis seminae 1.25 Koc et al., 1999
FO Rhizosolenia curvirostris 1.53 Koc et al., 1999
FO Pseudoeunotia doliolus 1.8 Burckle, 1972, 1977
LO D. hustedtii 4.5 Ciesielski, 1983

LCO D. dimorpha 10.1 Baldauf & Barron, 1991
FO D. dimorpha 11.9(12.2) Baldauf & Barron, 1991
LO D. praedimorpha 12.4-12.9 Koizumi, 1985
FO D. hustedtii 14.2 Gersonde & Burckle, 1990
LO D. lauta 9.5 Koizumi, 1977
LO Rouxia californica 6.2 Burckle, 1978

2t} 28 o]l 2EA YA 3 EE S K.0]= Rhizosolenia curvirostrisS; Denticulopsis seminaes & ©|
A3 2E9 174m o)A A 5 AFE 1oln] Eho] 9 ATE] A E A 0.65Maol vt 5
A& X O|= Nizschia reinholdii = SHF-A A 23574 A& 5] 7] = shu) A o 1914 A4 o =2 F5-8
A&ES Helt) £3] 1.53Maol] S L H.o|= Rhizosolenia curvirostris% ﬁLZ:rLZ]EH [o| A= A=E ﬁ7}
v oaLL 2 119} 57 o 1) 2 4%-77k004) Mol 0.5 56 )] A1), gk 1 25Masl
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Fig. 6. Downcore variation of index taxa; Nizschia reinholdii, Denticulopsis seminae and Rhizosolenia curvirostris.
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Paleoenvironmental changes from the core sediments in the
Ulleung Basin, Korea: evidence from the diatom record

Young-Suk Bak"’, Seong-Joo Lee', Jong-Hwa Chun® and Jong-Deock Lec’
' Department of Geology, Kyungpook National University, Taegu, 702-701
2Korea Institute of Geoscience and Mineral Resources, Daejeon, 305-350
’Department of Earth and Environmental Sciences, Chonbuk National University, Jeonju, 561-756

Abstract: The paleoenvironmental history was reconstructed using diatom analysis from sediment core
UBGH1-09 in the Ulleung Basin. It has been analyzed to Quantitative diatom abundance. High number of diatom
valves per gram of dry sediment was observed in core, ranging from 0.3-10.4 x107 /g. Three diatom assemblage
zones are identified on the basis of frequency of the critical taxa throughout the section: diatom assemblage zone
1(174.00 m - 134.10 m), diatom assemblage zone II (125.00 m - 75.00 m), and diatom assemblage zone III (67.00
m - 0.12 m). High value of Td' ratio(warm current species: Pseudoeunotia doliolus, Hemidiscus cuneiformis and
Lithodesmium undulatum) and neritic-benthic species in the diatom assemblage zone I indicates neritic environ-
ment inflow the warm Tsushima current. Low value of Td' ratio(cold current species: Rhizosolenia setigera and
Denticulopsis seminae) and high abundance of neritic-benthic species in the diatom assemblage zone II, suggest-
ing colder neritic environment. In contrast, IIT assemblage zone is indicated to the high value of Td' ratio(warm
current species: Pseudoeunotia doliolus, Hemidiscus cuneiformis and Lithodesmium undulatum) and low abun-
dance of neritic-benthic species, as denotes the open water environment in warming periods.

Key words: diatom assemblage zone, Td' ratio, Tsushima current, cold current, neritic-benthic species
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