DEBEri=

A A3|A] A 43 d A 1%, p. 33-42, (20079 3Y)

dF A emy AR AN sl Fo] HA A
A Fz2 2R

I AR92 0T A AR o] AT To] EAE GC02-S0I039] T vk BAS Fato]
ool 93 18 b Almalsich. 28] 2] die 24 A, 72 280 1533 em 360 cm),
T2 23 11(352 cm ~240 cm), #2230 111(232 cm~0 cm) 5 3709 2 Ed7F AA ot 2 +
A 1A= fjHlEo] A FallFo] tfeF A2 =W, Eucampia antarctica var. antarctica?} AF&3H= 202
sl 27] B2 FoHe Hlmd uHER PaBAl G 202 AT x BAT IeAE sgel 2
7Votal FlFo] ZrASHH, Fucampia antarctica var. recta?} AF&3}aL Corethron criophilum©] Z7}sH= A
.2 opA] oF SH REN: o] otk 2 AL Belt). 7 T HIoIAE ool Exe
Corethron criophilum®]| ZF431=4], o]&= &7] E2A|9 s o] = 3o oA 2t} § EAEHJYSS A
At

FRO: AbeA 2 3Y A=, 2 LY, HUF, FEHE

Young-Suk Bak, Jong-Deock Lee, Ho Il Yoon and Jae Il Lee, 2007, Diatom assemblages from core sediments
in the western sea area of the South Orkney Islands, Antarctica. Journal of the Geological Society of
Korea. v. 43, no. 1, p. 33-42

ABSTRACT: Holocene paleoenvironmental history in the western South Orkney Islands was reconstructed
through the paleoecological analysis on the diatom taxa from sediment core GC02-SOI03. Three diatom zones
are identified on the basis of frequency of the critical taxa throughout the section: diatom assemblage zone I (533
cm~ 360 cm), diatom assemblage zone II (352 cm ~ 240 cm), and diatom assemblage zone I1I (232 cm ~ 0 cm).
High concentration of open water species and Eucampia antarctica var. antarctica in the diatom assemblage zone
I'indicates open water environment with little sea-ice during the early Holocene. Sea-ice species and Eucampia
antarctica var. recta increase in abundance in the diatom assemblage zone II, suggesting increased sea-ice cover
in the study area since 5 ka. Even more extensive sea-ice coverage during the late Holocene is implied by abundant
sea-ice species and decreased Corethron criophilum in the diatom assemblage zone III.

Key words: South Orkney Islands, diatom assemblage zone, sea-ice species, open water species

(Young-Suk Bak and Jong-Deock Lee, Department of Earth and Environmental Sciences, Chonbuk National
University, Jeonju, 561-756, Korea; Ho Il Yoon and Jae Il Lee, Korea Polar Research Institute, Songdo Techno
Park, 7-50 Songdo-dong, Yeonsu-gu, Incheon 406-840, Korea)

LME 1994) 9T $550] L5 3 o 109 S A%
53t thGille, 2002). & F=REE FH O B

At 509 Fot EEtEs A% 7120] oF o] §43] $EsH= @At AT e Rt A
2.5°C A53F9 2.0 (Limbert, 1974; Schwerdtfeger, 3= FAME o|¢F Aol St (Jacobs and Comiso,
1976, Morrison, 1990; Jones et al., 1993; Stark, 1993; Vaughan and Doake, 1996; Scambos et al.,
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2003; Buffen et al., 2007). wehA] ¥
dhere] 2719 9 Dok B AT A1 L)
A& olsfisk=t] m-¢- T3 FE-S AA|SHL it
doidolA e DA AR 75% 0= AR5t
o b} ko) 2 X174 8] ol e Fast o5
& 5kt 9l om(Treguer et al., 1995) EE3t 274 of A
aejo] RESE B AAEE] 0 FRelT o
Fopll BRESITh whebd Tl JUERY 484
3} H|(El-Sayed, 1971; Burckle et al., 1987), 252
2% (Neori and Holm-Hansen, 1982), Sea-ice®] &3
(Abelman and Gersonde, 1991)9} 4=3] 9] ¢+ A
(Leventer, 1991)53} -2 wrejere] aopstal Helx)
Fof ul - Fa3t A F7} FtHCrosta et al., 2004).

o] Ao A= ARE 23 Al AF A HoA
AT o] EFE GC02-SOI030A AF=H =

e

=3
L™= S BR1SY =
1
LS

- 07

H0

o}
=

AFo] Lol Jslx] AR le] 27|13 wsle
o 17 k.

o

o1 x| o

—_

2. AA92K|
A7A e A2 T AT} S AR
2 234y A& (South Orkney Microcontinent)
2 AfrhelE meFo 2 oF 250 x 350 km'e] WAL 7}
A1 glom, FAFE o} 37 (South Scotia Ridge)
o] dHE S 2 x| ENE-WSWHEFO 2 o] Qlth(1
U 1), B2 IS S-S 54 500 molol &
AR G| A= oF 200-400 m &f 45 7HIHH(King
and Barker, 1988). TESF AR-A @ T ATIES
A9 Artzt gojz|=A AR S
o wiol]o] ol27] 71x] YAE Agetom 22

u|3}A o] FRRAE Fote] S0 WhE FFY FAEo] ltk(Dalziel, 1984; Grunow et al., 1992).
HalokAS B2 72 2 NS HAskT, 374 X SZARR) O] 55 st Q= AR 25
70'W 60°'W 50'W 40'W 30°'W
50"3 1 1 1
;,sikland
ﬂNorth Scotia Ridge
55'S SG® -
SAF .
#/ Scotia Sea e el
S N S — — —
= PF _ e
. //’ GC02-s0103 55/ACC

60'S = o Ri L

N - OS‘V?-I \South Scotia Ridge

%«\ - NB/WG

” St soP /’ Y

, e
o.AP ‘h..-llllgge/o > 4
> &
) £ 2 7., Weddell Sea
65S T T

Fig. 1. Location map of the study area. Sea-floor shall

ower than 2000 m is shaded. Shaded lines show boundaries

of ocean current systems: SAF=Sub-Antarctic Front; PF=Polar Front; SB/ACC=southern boundary of the Antarctic
Circumpolar Current; NB/WG=northern boundary of the Weddell Gyre (Orsi et al., 1995; Whitworth et al., 1994).
Open arrows and filled arrows show directions of Antarctic Circumpolar Current and contour currents of Weddell
Sea Deep Water (Camerlenghi et al., 1997; Locamini ez al., 1993; Nowlin and Zenk, 1988), respectively. Maximum
and minimum sea ice limits from NOCD (1985). AP=Antarctic Peninsula; SG=South Georgia Island; SOI=South
Orkney Islands; SOP=South Orkney Plateau; SSI=South Shetland Islands.

www.dbpia.co.kr



L2 A2 23U TS AR Fole] Tof EXE0IM HEE 7E ZH 35

Y A&L2 Weddell-Scotia Confluence A= oj| ¢
A3 YL 1). o] o] HHEL Y2 28]
“*(Antarctic Circumpolar Current)2} 2 z}o]o]
(Weddell Gyre)9] =hof] oJafix] 4ol Htk. &
3], @ e A gl €, 9 A =2
ST 7|9ol= e Fatt IS 7IXIoh
(Nowlin and Klinck, 1986; Pudsey and Howe,
1998). A7 M| 4e] S FQl 23] LTS Abnm,
FZoA 2F 200 m ZHo|7HA|= A7R(<-0.1°C) A E
(<34.6%0<)9] &= E3(Antarctic Surface Water)
7} &A1 (Carmack and Foster, 1975), 1 Wo &
200-800 m Zolofl& E= ¢&54(Circumpolar
Deep Water; <0°C, <34.6%; Deacon, 1979)7} &3
she, 9 oFfj 1 800 m o}4Fe] glojofl= W=7t w2
Ads) 41&4(Weddell Sea Deep Water; -0.7°C<T
<0°C)¢} gds] #&4=(Weddell Sea Bottom Water;
<-0.7°C)7} ZAgtH(Matano et al., 2002; Orsi et al.,
1993). AF] 52 A Eosf oA s <] A
A2 P T3 4TS gtk 2L AFAY
oA 2] oF 10 F<H1973d ~1982) & H#2Ql
] £EZE Uetll= 1302, 1M 3 =
o S4%t Ao|n, A3t 89470 54T At
£ o3t A o|tH(NOCD, 1985).

el

ot

A3 Foj¢l GC02-S0103 =Hojo] F AL
60°22.884°S, 47°00.303 Wo ], ALe-A @ I A%
O] 5A1% 524 786 moll A ZF = Ach HA 2ol ¢]
ol 533 cmolH, o] B EL F2 92 &7
H 34 9] diatomaceous mud& FAEo] 11, =
0]9] 3521 5 m o5} E7tol| 4] 4= uf o] 27t F
B3} A3o0] Yepdtt. Zojol| A A& EE 72 514
= VRBETH O R |A+s] st 0~516 cm
ZHl| A= 8 cm 7HA 2 & 657, FE7F RS g2
o] Yeht= 516~533 cm 7t A= ¢F 1~2 cm
A0 210719 A EE HF 5ol BASHTh

o] EHERRE 23S 2E3517] Y5t
o 22 AR A S ARSIt Az AR
2 gofl B2 HAK10%) 25 nl} TAFSIRAS 15 ml
£ 37Fet % hot plate 910l 4] 14]3F o4 7} B3ttt
24A7 Ft FOME & THA H2 FAE At Ska

315 & 7t 1A7E ol B & F S/
& 3ol 712Igke 7 STk Stetergat g
A2 AAS] A SHES TEhfiar oA
ZR5E ALr) olest ART YL olel ¥ Hhua)
of Ao} B EXES BT AAS G2 &
$EE 9ol B, 15 BRES 5} Sefol=
=271 AR|H settling containerof E11 A-22]
ZAz7](2F 50°C) ¢tol A AZAIZ] & mount media
o Aw| FEpAE IAPAYITh

An|7 WS fsiA AlZHE Sl =5 Nikon
EA0 #0174 ol §ote] 1% n]8}4] & pakeka A}
Zl ZFstelet. E3E v £ 25 AA8] B
317] $J8llAl+= Topcon ABT-32 HApEARAT]H S
= strew sample THE0] B2t

il
)

4. 21t ¥ E9|
41 7= =&

A2 2.3 A AR A A A3k o] B
HE(GC02-S0I03) )14 72 vjeha-g A7 A3,
A Szl 2HA 2 n|gH4 o] v FHSHA 4
Hlon HE A= dubA o g ¢35kt i
T, THE, AAXT Fol THEE o= AEE
9om, % 324 6559 T28H40] Y rk

A2E T2 uSHY 27 24 Avud,
Chaetoceros resting spores7} A S|4 A4
o2 J}g Frap) AEET ook 1 90 $HE

© 2= Actinocyclas actinochilus, Corethron criophilum,

OU‘. m-l)ll

Fragilariopsis curta, F. kerguelensis, Rhizosolenia styl-
iformis, Thalassiosira antarctica 5-°] o™, o]
Chaetoceros resting spores A £t AA| A&
61.8%5 Z}A|5kaL Qlct. o]of FHIslY] AtEE =
F 092X Eucampia antarctica, F. ritscheri, F. seper-
anda, Odontella weissflogii, Thalassionema nitzschioides,
Thalassiosira gracilis, T. lineata 5-0] 4 S50l A A
Al JE8] AR E AL §lom, A 9] oF 18.6% 5 R

st glek.

42 X 2

GC02-S0I03 o] E|JFEA AEd 2R FT5
o] 24| sto] 3719 = FHAHE AAsHAT
(29 2).
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421 32 Z- 91 (533 cm~ 360 cm)

A7 30} HAB| SR F5o] shgshs 1 @
Ao 12 3 S20lA A== = 0 1 T
vl s off, Corethron criophilum(1-37%), Eucampia
antarctica(1-28%), Fragilariopsis kerguelensis(2-32%),
Thalassiosira antarctica(1-28%) 5-°] B2 & F-E3}A|
A2 == v, Fragilariopsis curta(1-17%)<} F. cy-
lindrus(2%) ] A2 A o= Ao} =2 +4
o 19) 53 T4 1 em ]gke) SR Tl
27 FRI o] Wnkr), o] Ao 5 74
Z-2 Rhizosolenia styliformis(524~525 cm, 521~522
cm)$} Corethron criophilum(520~520.7 cm) o]t}

422 F2 F- 9 11 (352 cm ~ 240 cm)

0]9) F3 F50] Sshe 7 A IoE
= 2R oA AiH ez FFMH A== IE
Fragilariopsis kerguelensis(5-25%), Thalassiosira ant-
arctica(2-11%), Eucampia antarctica(1-6%) 52 Ak
S| Hashe vhol|, F curta(4-18%) 9] a2
A% 27FSHe AL wol, kA F. cylind-
rus2] AHEE LERT.

4.2.3 F= FF 9 I (232 cm ~0 cm)

T 2T 1L Tojo] 41 250l e,
Z A 13 Hof| A F-F8HA 4AF== 3 Corethron
criophilum(3-13%) 2] At&o] AHZ Zr+= Fols
o, o]} ©&o] Eucampia antarctica(1-4%)2] At&
£ ZojEnk 72 FAY Il A% Fasidd
Fragilariopsis  kerquelensis(8-27%)%}  Thalassiosira
antarctica(1-14%)= 7= -G Lo A= 1o A<t
H]=3 A S BRItk I3y F curta(3-28%)
O] A& gtz A o)A FE o] o]27] 744
A S7Pke B3 Holw, 7= A 13} 1o
AEe gAY ui$ A UeRd E. cylindrus(1-3%)7}F
T8 A E

4.3 1EA i

AFA o] 13 AL Y5t Corethron cri-
lophilum, Eucampia antarctica (var. antarctica fvar.
recta), F, 121 FFL A4S REE LT
vlwslte] BTHIH 3, 4). sHFoll= Fragilariopsis
curta®} F. cylindrus7} 315N = F. kerquelensis2}

Thalassiosira antarctica?} ESHETE HA Corethron
crilophilum-g- HA3[E] AL ice-edge FLof L
b= A1 EA 9 EE 7AY Sa% e =A
(Marra and Boardman, 1984) 5+ Fof E&E2] 4
Z A 13 oA did oz SHeHA Uepdth
ARG 17 104 Uehd @2 sfo] R22
A HH 283 oS80 8l 2ol AEe
€ o= Qo Stk webA = 2 oA
Corethron crilophilum©| F-FH AEEe= A2 534
o} of Fd o] sio] =2 wf melt water®] f¢lof| &
A FESA A= Aog Helth 3R ZAY
MIol|A Corethron crilophilumo] AthZ o2 At&ko]
dashs AL 7159 stz i) gHdsto
ice-edge7} AFA|H= AU BEEOZ o]F5t37] o
F2l Ao =Z BRItKPudsey and Howe, 1998). $HH,
S5 591 = - HollA Corethron crilophilum
o] FTHHA AtEE= A2 7% Wzt e g & olF
519 ice-edge”} 7% A 118] A]7]9] 0|28 A+
A Qo] FolA oz FAHE Ao Bz

Eucampia antarctica’= 3[|¥E1} Zro| A&H7|=
St (Leventer, 1998; Taylor ef al., 2001) @ o=
= 9= d=<="i(Polar Front Zones)o|A -5
S}tHZielinski and Gersonde, 1997). =3+ Eucampia
antarctica’= PR waba] 2711 HF SR L of
Ao, o] F Eucampia antarctica var. antarctica= LRk
26 2 F3f(open water)ol| A AbEo| &1L, Eucampia
antarctica var. recta= 3% (sea-ice)r A7} Ak
(Fryxell and Prasad, 1990; Fryxell, 1991). A+ =
o] 9] =2 o 194 = warmer-water 73S
el F== E. antarctica var. antarcticaZ} AF&o0] =Lt
360 cm F<= ©]/l 2 A LI = 4=
o] A9} ¢ith1¥ 3). Colder-water 7% UEH)
= Eucampia antarctica var. rectas 772 - 1
oA IIS.& =5 AEsgo] sk = AT
9] A& E I It 3). WA Eucampia ant-
arctica var. antarctica®]] |3t E. antarctica var. recta
of 4o ke 2 A0 etk 72 240 1
of oA} B A ehtol, o] 23e 72 23
o [E ok 2 A 119} ITI0] o =& S04 &
A= okl A 4= qiok

Thalassiosira antarctica= &)L} 2T E|o}sfjof 4]
o] gli= 33l & AAJ8Sm (Abelmann and
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Gersonde, 1991), Fragilariopsis kerquelensis= g™
%t Edlo|2 sh@e) E3 HABAN SASH 41
S5 o] ES &8 G s ARG
(Zielinski and Gersonde, 1997). AG-0Jo]|A o]
HAH 02 FRGP ASEE AFL Ko}, 22
o2 T Y 14 2 2P ILHILO 2 245
Ot adhe B Htk webd = 23 19
A710l Blsl = A ek e AJ7]of E= <=8
of g ol oz 7I71o] Hole e &4 9k
Fragilariopsis curta=F. cylindrus2} 37 sl2) <] s}
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oA el 9 39lE 2 2 A (Hendey, 1981),
38l BN A] Fragilariopsis curtaZ} Y= 22
so] W=A SFEI e &Ju|¥Th(Burckle
et al., 1987; Pichon et al., 1992). uwjehA] o] 52 Bx
7h 2 2R A ez Zdo5 dFez &
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Fig. 3. Vertical distribution of diatom species indicating paleoclimate changes.
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Table 1. Accelerator mass spectrometry e ages from core GC02-SOI03.

39

Depth “c age = 10 .Values used Material
(cmbsf) (yr BP) in age model*

0 2909 + 45 0 total organic carbon
102 4572 + 40 1217 total organic carbon
202 5629 + 45 2437 total organic carbon
302 6769 + 55 3820 total organic carbon
402 8455 + 55 5936 total organic carbon
502 10542 + 70 8093 total organic carbon

* Ages were calibrated using CALIB 5.0.1 (Stuiver and Reimer, 1993), assuming a constant reservoir age of 2909 yr.

Fig. 4. Light micrographs of the paleoenvironmental indicator (barscale: 3.1 pm). 1. Corethron criophilum
Castracane: 296 cm; 2. Eucampia antarctica var. recta (Castracane) Mangin: 264 cm; 3. E. antarctica var. antarctica
(Castracane) Mangin: 448 cm; 4. Fragilariopsis kerguelensis (O'Meara) Hustedt: 312 cm; 5. F. cylindrus (Grunow)
Helmck and Krieger: 72 cm; 6. F. curta (V. Heurck) Hasle: 128 cm; 7. Thalassiosira antarctica Comber: 72 cm.
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A5k A17191 9 5,000 Fo]l wRESE A]7] (warm pe-
riod)oll 4] =& A]7](cold period)Z2 HI}eIH=
£ 7 Qlth o] A7) o3 2= AE AL S0l 2
B3 X|&717ke] AojF7] Wil = 2 119
oAl afYF2] 4hEo] F7Fshe Helol Hth
ol YHtAR o g ZuA 27|= AR ETE Tt 7]
FHom oF 5000 A A717F A=A
WAk 291707) ARekglris 7129 A7 Anjeh
A x|gtcH(Porter and Denton, 1967, Denton and
Karlen, 1973; Keigwin, 1996; Hodell et al., 2001).
5.4 8

G A2 2 TN ARA el HFe T
B E GC02-S0I03 0 22 E] & 322 65F2] 1% 1]
e gAsigon, @2l 24 B
Y (533 em~360 cm), = - (352 cm ~
240 cm), 7= =AY 11232 cem~0 cm) 5 370¢]
2 A0S GG AL 2 FFIA 9
W12 Fragilariopsis curta, F. cylindrus@} F-35<21
T. antarctica, F. kerquelensis] Atz E3EZ} 7 2| A|
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NEREE BH8 2 2T, A7 359 sho] o
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