A Aere|A] A 478 A 4%, p. 363-369, (2011 84)

it . R’ 015 257 0ITY? - AT - O|4F'
'Hersm XDty
BTAYATY M IATA Ix|7|R0ATE
HEUD X THA T
2 o

FHAENE 25 555 94X dHBHE H 55 diE oA FHE GC03-Cl Fo|E|FE F 300~350
om TOIA & 314 705:9] 7128 SR, F2 AH5 SE] W= 0.7-6.1x10/g o|ck. GCO3-Cl
FAEZENA AZE FR 7+ RS A B Fragilariopsis kerguelensis (31.3%)2} Eucampia antarcti-
ca (1L4%)7F 73 e A28 BG o], F29 BAAT 32 T2 ob2thS A9ekrt. 712 obef la
(350~331 cm)+= vFx| 2t Z =) 3}7](Last Glacial Maximum)2] $7]o]w, £z oFEt) I-b (330~313 cm)+= A
o]tj(transition zone)Z 3] 7](deglaciation)®] 3Tt F= oFEd) 1I-a (312~300 cm)= SZ2ZA)|2Q] A2}
agetct 18 HskE AR EH x|t Hd) Wslr] $7190 2 oHE LaofA] Y FS W= =2
A olA R AEH ST TFY IS wgkon, 7] 20] ASStAA & ofRd I-bolA e S W
7 BB §H7E SUHRIL T2 b ool THER U3 ko] G538 o Bol e o
7o = H3lstgirt

FR0: g HEdE 25, AYWE A, F= ofi, 1e

Young-Suk Bak, Kyu-Cheul Yoo, Jong-Deock Lee, Ho Il Yoon, Jae Il Lee, Hyang-Ju Kim and Seong-Joo
Lee, 2011, Deglacial environments in the northeastern of South Shetland Islands, Antarctica:
evidence from the high resolution diatom record. Journal of the Geological Society of Korea. v. 47,
no. 4, p. 363-369

ABSTRACT: A total of 70 species and varieties belonging to 31 genera are identified from 300~350 cm horizons
ofthe Core GC03-C1 in the South Shetland Islands, Antarctic Peninsula. High number of diatom valves per gram
of dry sediment was observed in core, ranging from 0.7~6.1x10"/g. The Holocene diatom assemblages from the
core are dominated by Fragilariopsis kerguelensis and Eucampia antarctica which are about 45.7% of the total.
Three diatom subzones are identified on the basis of frequency of the index species throughout the section: diatom
assemblage subzone I-a from 350 to 331 cm (late Last Glacial Maximum), diatom assemblage subzone I-b from
330 to 313 cm (deglaciation) and diatom assemblage subzone II-a from 312 to 300 cm (early Holocene). The
paleoenvironmental conditions from the late LGM to early Holocene can be subdivided into three intervals based
on diatom assemblages: 1) diatom assemblage subzone I-a condition with persistent seasonal sea-ice cover and
summer upwelling of Antarctic Circumpolar Deep Water, 2) diatom assemblage subzone I-b condition with collapse
of land glaciers and influx of meltwater with increasing warming, and 3) diatom assemblage subzone II-a open
ocean conditions more affected by Antarctic Circumpolar Current.

Key words: South Shetland Islands, Elephant Island, diatom assemblage subzone, paleoenvironmental
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1. M

T AEHE 25 s Be (9L of
31 glow, W= AEReAl 3f(Bellingshausen Sea),
WAL S (Bransfield Strait), Y& sf(Weddell Sea),
=20]2L 5} (Drake Strait) 5 oj] sjlol A i
7+ 7] dizol 1 27} o E3tstth(Nicol
etal, 1993). 0] A& FHo] 2 A BAATE
3@ (o)1= 2, 199; Hred<: €], 2001, 2007b, 2009), =
#lo] = S (EHg4 2], 2002, 2003), AHSA © T A
Z(3r9<4; 9|, 2007a), 2~FEJo} 3l(Bak et al., 2007), &
AHE H(dFs 2, 2010)9] A7 5ol At A
E (Elephant Island) = x| <o]|A 2|3 gF GCO3-
Cl Z|EHEZ2RE 2 FRARAAT & AT
= A7 dalHrg < 9, 2010), ol&= A AP
umste] 470} 7 BejE Ao, 59 F
23 g HIE Hol= 77K(330~313 cm)= b
Zut ZfHsl7|(Last Glacial Maximum)olly] E2A]
(Holocene) 2 So17}7] ] Holdhel st o]
B 915 GC03-C1 HoJ=| & B ol Lyehct opxat
2o) Wap7]old E=AR Wsfeks HoltE & o
AAEHA] Atsted, o] 717t Ftol| 7)o FE3]

=
un
H

61°S

Southern Boundary g

0%
5

5oHan] B 7lEo] QA MBSIEA] Pobn 1
A} Stk webH GCO3-Cl Fojs|ate: 214 0]
2 ooz ohA g AR To] HAR F AHolr)
7} 3Z3H 300~350 cm S50 2 HE A RE A4
(1 em 212) 0 2 Bt 2 TR WIS 37
o =i 187 WakE Apskeich

ATAE AHHE H2 & HERE 7=
HX ol 925} §l.om 9] Higfo] BA 2 o
9t} Aol 3 == 853 molw, 7)ol w]
RS Gtthal 3 4] Elephant Island 7} S 1tk
g 1). BRAIE sgat =go)a sigel st
a1, 419 0% 7F stz Hof gloew F 79 £ A
oA EAQS 7t Edo]A P o R Eojok
9 s=(Weddell Sea Water) 7} S3}3}ar gldl-2
FE|o} 77} AF3h= A 2.2 (Stein, 1988, 1989),
HZ40] L5 09~1.3To]H 44 ¢k 160 mof|A]
1T A= Yei7ka #39] =i 34200011 160 m
AEo A ozt Woldt AT AR I A Fe
TR I BER FZ HTF ESF(AASW;

54°W
BIGE03=C1
| 4 {

Elephant Island

Northern Boundary
of the Weddell Gyre

of the ocean current systems: southern boundary of the Antarctic Circumpolar Current, northern boundary of the
Weddell Gyre (Orsi et al., 1993; Whitworth ef al., 1994).
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Antarctic Surface Water; <-0.1C, <34.6%o), 200~800 m
o= d=w8iS54(CDW; Circumpolar Deep
Water; <0C, <34.6%,), 800 m oPJe] ZoJojx= =4
T7t &2 e A5 (Weddell Sea Deep Water;
0.7 C<T<0C)2} Al AZ<(Weddell Sea Bottom
Water; <-0.7 C)7} &3zglHCarmack and Foster, 1975;
Deacon, 1979; Orsi et al., 1993; Matano et al., 2002).

T

=

3. 013

0

A+ FoEHE GC3-Cl& & o Zo] 880
cm2A] Hred: ](2010)2] AT A}o] ute} px)at
FY3}7](Last Glacial Maximum)ojlA Z2A]
(Holocene) 2 goi7l= Ao|t|& Z31=(300~350
cm)E P2 1 om ZHE S 2 51 7]9] T84 Al
28 M 2 2 22 AFS 5] 9%
of Hd<s 9](20072) 9] Al 2 A S ANESHA S
o, 7129 AFEAS 91 Slide FHIE FI3hA
Scherer (1994)¢] A7+ W& ARESIF T A 7
Ao =9 Ak A4 Abundance = ((AxB)/
(CxD))/E (A=number of specimens counted; B=
area of settling chamber; C=number of field of view
in microscope; D=area of field of view; E=mass
of sample) & 2 5}¢t}. Nikon E400 € 0|7 o|-&
sto] 28 BaSh ALIS BFshgon, )
AR 52 400 g S5tk SAUFEE
ol 3He AL FARE s} 1/2 o)4f mol

27k AR Agetgon], $472R

4.

=1
B
Ml
]

G dYHE 4 BE Aoz RE Y3 2
o] EAE GC03-C12] 300~350 cm=Z HE| Ta)AF
o2 R % 51749 ARERE F 314 7052
27+ AAEAL DA H ] FRo| REGHLE B
Fopgom A1 S3E S| wo| AEH]
on], 32 AAS HE] W= 0.7-6.1x10/g ©
24 A A F20| AHzo| Aoz FHK|
L gk

el Holth A2 HABN A2 72 7
A 28 A EH 5709] 7125 Actinocyclus actinochilus,
Eucarmpia antarctica, Fragilariopsis kerguelensis, Rhizosolenia
styliformis, Thalassionema nitzschioides7} A 23
9] 63.1%E AARTE I F 7HE SHETL=A F
kerguelensis7} 31.3% 2 FH3H AFEEH oW, F
WA ThAkEl= 20 2 E. antarctica?} 11.4% S 214
ek,

42 TE OHZCH

AT o] EHE GC3-C19] 7|129] AT ATH(u}
%< ¢, 2010)014] Fo] 22 330 cmE 7|Eo R
SH S52 vhAE Hsk | (LGM)ol tie|sH
on, 0] FE 32 mEV|ECRAAF T2 E
A2 dAstgl) 312~330 cm 7h2 mEA|e} &
7] dollA F7] E=2A4 23712 dojzh= A
ojtiE Etstr o] zteA AEH 2 FEN
et B4 v Sa3 ou|E 7R AEE A
2 T4 o|-83to 371¢f okZthi(subzone)E AH

SETHaY 2).

7= ok2d I-a (vFAIY} HYstr] F7]: 350~
331 cm): A& gho] M Hadhe BFE 1ol
o, 329 7}A4: H=E 340 cm (3.8x107/g)
337 ecm (21x107/g)ol|l A tha Z7let Yux] &
Fol|X= Ak A. actinochilus (6.7~18%)L} E. antarctica
(5.8~31.7%)7} AdA o8 FHsHA AZEH, T.
nitzschioides (2.9~15.7%) % GA] X514 ARZHrt.

TZ ol I-b (A o]t 330~313 cm): THRE 3k
o] & olid] l-aol AR e F&381HA HAast, F
Z MG e Y SER 448 FY It
3t A Ho|thr} 316 am (5.1x107/g)ollA:=
Z Z7}eba 314 cm (1.0x107/g)oll A= A7)
ZF281}7} 312 em (6.2x107/ g) oA 5] ThA] 27}
SH= 73RS WQIT): o] 7R A, actinodhilus (3.9-11.9%),
E. antarctica (2.9~12.7%)%} T. nitzschioides (2.0~9.4%)
o] Ab&o] A Fashe Fztolw, R. styliformis
(44~16.7%) 9] AF&-2 Z7Fh= A Heltt

JZ ol II-a (E2A] £7]: 312~300 cm): o)
A& 9] ghol itx okt l-aoAFE [-b7HA] T
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Fig. 2. Assemblage subzones and down-core variations of magnetic susceptibility, relative abundance of Actinocyclus
actinochilus (%), Eucampia antarctica (%), Fragilariopsis kerguelensis (%), Rhizosolenia styliformis (%),

Thalassionema nitzschioides (%) and valve abundance.

S sk AeE Rolth 2 ok Il-ac]
HE g He 3he A 22 AR B2
£ 255107/ goll A 6.0x107/g ] S} 7182 wo
Rak FZ olRo) [-aT} [-boj|A] Bk Agzloz
AbEo] 713tk £3, F. kerguelensis«= th2 5 7H
O] gt ofZ o] HlsiA AT o= g2 S (29.2~
575%)E Ho|H, 7= ofEt) I-boll A 715t R.
styliformis (1.8~9.4%)= ThA| ZHagict.

4.3 T8t sy

A= Tt o] g At 2 giE5 2|91 A
ZZ9] 3] Koz A2 tfE EFJo] YERITHSmith
et al.,, 1996). A= RH= &5 wehs Xk
vl o] 71| (MIZ: Marginal Ice Zone)+= =
o] Al AitEe] mie Fagt JFE vFth
(Holm-Hansen et al., 1989; Sturz et al., 2003). MIZ
WollAl siso] H= Al7] B¢t &84 713E2
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Fig. 3. Assemblage subzones, index species and relative abundance of reworked species (D. dimorpha and D.

hustedtii) from diatoms in core GC03-Cl1.

UR}A Q] 298] A 2AshH, o]xFA Q] il
2 o] glie AEAol doldth(Lancelot ef al.,
1993). AR Fo] HUE H2] & X Fof| ¢
A8kl JlojA Lsgole ALE 4R 7t
2 Holal oFH o= dye] §l= F3ll(open-sea)
ot At T2 Urg s 9§(2010)9] A2t
oAl HuE AAH upx|e} Wlstr|o|A E=A= 9
oP7k= HoltE £ k= kS the R slof 379
subzone AASFHTHIA 3). A=H A. actinochilus
= =l 9E0 A Hd iR 7R

of|A] AbEo] Ew sfHo] &5 8~971Y ol A|&E=
Aol A= o} FH5HA AREETh A. actinochilus
O] AbZo] upA|df Hff W]l f= o ToflA]
HE = ol 12 25 A3 Hdasta, ol
ol TF=R ol Tz7ER] 5] A3t} E. antarctica
= 34 E(Froneman et al., 1995) .2 v x} |l
Alo] == x| HolA FE5ICHBurckle, 1984). E. antarctica
T A. actinochilusQ} vfRIZFR| 2 JFZ of2 ) 194
VY e AR MOl 4R 3E0R 248
A Pasks AL Belth. neba ot 2y
Hal7] o] Sfehs 2 ok Laold ol

AR AAHE ol Zaska e wepEn,

st s 7PgAE(MIZ)of SfsiA =2 I
SR *§7—| ‘:}
R. styliformis= o2 o555t T8 &4

oja A& &Y OH‘%JOl %‘*éilxl %71‘/} 3] A
EARIo] R 2|9 ERE A tig AREETH Crosta
et al., 2005). A14]12] H$]7} 0~300 mZA] H|3] &
Zof 7I7k2 R. styliformis 2] Ab&0] F= oFEdf [-a
Hr} 5% ofZ I-b°ﬂ/\1 & F7h= HolA °}XIUJ,
E3] 317 em&} 325 cm ZF0|A Atk 7=
TA| ol A% o] ZHOV\] Ae H=E Btk é
3t Mot = F313t 31 7|(deglaciation) 2] EA&
Hojzeh

E. kerquelensis= 33l (open-water species)2.
2A F=<2l4(Antarctic Circumpolar Current)
o S A(Polar front)oll A S-A|SHA At ==, &
AEZoA 9 A ' <2 FdS AR
(Bathmann et al., 1997; Zielinski and Gersonde,
1997; Crosta et al., 2004). F. kerguelensis= u}A|2}
Fd Wstrlof sidsh= = okt l-ax} s37]
of Fsh= F= obEt I-bXETh ifx oHEd) ll-a
oA Fi Aoz FHH &%QE} F. kerguelensis
O] AbEo] 2 oM [-aoll A F53te A2 B
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3717k 9s] BuEA AT o) U
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T. nitzschiolides'= YHFA o2 At G50l &
sAGoan gukd JrARTt FRE shol
A 2EAE]7] lcH Abrantes, 1988; Treppke et al., 1996).
TZ o} B ) I-ao|A] T. nitzschioides7} AtZ o=
FER AL ATAGY GPARA FRU I
23 (Antarctic Circumpolar Deep Water) 2] -£-
So] Wahy|ol) QFSIATHS AL TraEe
GC03-C1 ZoEHE2] 350~300 cm F7FofA]
AF=E Aol == Actinocyclus ingens (0.7%),
Denticulopsis hustedtii (4.3%), D. dimorpha (1%), D.
praedimorpha (0.5%), Rhizosolenia curvirostris (2.8%)7}+
AREE|QIL) 1 % Miocene-Pliocene E<21 Denticulopsis
dimorpha®} D. hustedtii ] AFZEXE A EH D,
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F9 AHFEoA = AkEe] A9 glom 330~313 cm
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313 em oAM= AH F7hehe S 2k
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S5 7HA] 2Rt 4 Wske] EAl= EA LA
A YthBentley and Anderson, 1998). s}x|qt, &
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W 72 olR) Laolq F2 ol a2 7}HA
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