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paleoenvironmental research from the Holocene core sediment

in the Antarctic, based on diatom assemblage
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Summary

Paleoenvironmental research from the Holocene core

sediments in the Antarctic, based on diatom assemblage

Young-Suk Bak

Department of Earth and Environmental Sciences, Chonbuk National Universit

Plaeoenvironmental history has been reconstructed from core sediments GCO01-PWO02 and
GCO03-PWO02 around Powell Basin, Antarctica. A total of 43 species belonging to 21 genera
are identified from the GCO1-PWO02. A total of 61 species belonging to 27 genera are
identified from the GCO03-PWO02. The range of diatom valves per gram of dry sediment was
from 0.1 to 48.3><106/g in quantitative diatom assemblage analysis. The diatom assemblages
from GCO1-PWO02 and GCO03-PWO02 are dominated by Actinocyclus actinochilus, Eucampia
antarctica var. antarctica, E. antarctica var. recta, Fragilariopsis kerguelensis, F. curta,
Odontella weissflogii and Thalassiosira antarctica. The abundance of reworked species
includes Actinocyclus ingens, Denticulopsis hustedtii, Proboscia barboi and P. praebarboi
appeared in horizons, by melt waters and ice rafting in the area during the interglacial
periods.

Six diatom assemblage zones were identified according to the frequency of critical taxa
from GCO01-PWO02.: Barren zones, from 740 to 790 cm, from 520 to 640 cm, from 45 to
320 cm (glacial periods); zone I, from 660 to 740 cm (interglacial period); zone II, from
340 to 500 cm (interglacial period) and zone III, from 1 to 20 cm (interglacial period). Five
diatom assemblage zones were identified according to the frequency of critical taxa from
GC03-PWO02.: Barren zones, from 580 to 740 cm, from 160 to 320 cm (glacial periods);
zone I, from 760 to 780 cm (interglacial period); zone II, from 340 to 560 cm (interglacial
period) and zone III, from 2 to 140 cm (interglacial period). Two core sediments were

deposited in MIS 6, based on LOD of Rouxia leventerae.
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xR mEA 71=e W77 7] (glacial-interglacial) @] o] (transition)} TAE K A =}
(biomaker) &= A, s 7] wetol 42, 2714 W3yt B 49 WstE dSsted 8
3t 9as g $7F vt (Barbara et al., 2010; Bart et al, 2011; Tolotti etal., 2013). %=¢]
vy o] oF FAe BEo] glomm fiE xRt 22 AE 7d
Pk HA 2 AHAow AdA e watel DHsA dARdy. S5 Ae dA EE
27} F&ll(open water) 71Ztoll & HUZ yvelyn, vHgE &lo] Yo e Al7]de 230
A g2 7l 74 282+ ol $A YEhd(Abelmann and Gersonde, 1991). 53],

ut
24 BA+= dded Ay ok 9E Ax HWekdd os "do] doJ(Sea Ice Climatic Atlas,

A Py

flo
g
5=

Ir

1985), A= 719 dARA qFxF(diatoms)e] HH &2 Hlw A vrg Aoz FAHHG (Fig. 1).
aeee xdEAdA gtz Ay 2 SAE ATee AL xdEA e HASAde 4

2 AT HAE xdiA AZoA AHTE ZAHAE GCO1-PW02¢t GCO3-PW020l A



ZE ##3so] glacial-interglacial A7 & F

e
)
=¥

i

1 HHA) S debraR g
&

4 5 AR dolEuelaE T

dele 7l 349 naQ 84 A7l 2

Fig. 1. Locations map and sea-ice limits (Allen et al., 2011)
M2 & 3ue 7l ¢t
Rk TR Gy 271s 9 mEF 3 A AT 298t EAE olsstEd we &
28 22 ANshn ek Gl fFEE A A %0l Ae RS A Rl
O (Treguer et al., 1995) S A A gh= o]

FoHl EEgh Wk rEe T T899
H(El-Sayed, 1971; Burckle et al, 1987), 559 ++%(Neori and Holm-Hansen, 1982), Sea-ice
o] ¥ (Abelman and Gersonde, 1991)¢} =3 9] HA A (Leventer, 1991)5 2 22 Fuleke] s Ye
1 2kzo] w9 F o3 NE7F Dck(Crosta et al, 2004). V=F, 5 AR So|A = Ho) A
o] 71&x3%e §4E5 ot 7N B A7 FAEL it

ZNAE AAste] =l dia] 2429 A4 AlER
A2e] 7129l FRAVAE AAstA E =

=
dz
40

[

i

FElvkEleE 19884 2¢ 17Y AMlFE

=@ e,
sh= A7 2 Aol

AL =i flew dA7A AR

il

e Haol YA oL E
2A Qo] w7}
A9 A3E 20004 o] F2 Pl
132 (1996), Bl < 9](2001, 2007a, 2009), =&lol= 3
21(2004), A+

ot

5 Ao A o]

Suel A T
gev gk masdE HH; o

=

= 9](2002, 2003, 2010, 2011), Bak et al. (2014), ®# =<yl ¥kel <=

; B =
L AYAE; Td<s 2)(2007b), Lee et al. (2009), 2~= E]o}all; Bak et al. (2007), Yoon et al.

gy

rr

hinei

_10_



(2010)] A7 ol 9l
2 A FFAN Y TE AT GFRE B2 ASHoR FAHAo, Agae
AUy S BUAE HAZel A F

oA AT FHldAE Agoer = Aotk

PN
r2
U
~
9
e
2
£
e
™
e,
™
2
o
LY
[>
]
2
S
%
r o

A3 F sy e ¥ 23

A 18 AFAY

ATZAEHAE  GCOI-PW02%} GCO3-PWO2E A58 X9 XdEA FHIZA 50°
317 W, 61° 32°S (74 3144m)¢F  48° 49° W, 60°14" S (2564m)ell 91 gttt (Fig. 2). X<

A w471 HH =S FE F5 = F o gadel, 715 Wt wE dFe =

¥ BA= A At ek ddEs s Aok X93= dE] LGM(Last
Glacial Maximum)ol &= W3&}e] Feke =7 2x] &7 o s|F *Hy E o] nlwsd 2z

71 % 5 o] YEFG T (Pudsey, 1992).

20 mle} kst AS 20 mME H7EE & hot plate$] ol A

)
SAZE ol rEE Y vA FE Aatdt dEeag 20 mE AUEeko] 2413t o] Fel F

glol=ZFat A7t A9 settling containerol] i A9 7AZ7](eF 507T) <ol AEAIX

5 RHAE ol gote] AvZeriy HA,

_11_



}_

A BGEn olw xe] AHe T2 A0 &N FAson FAFET Sl

ol
R

v #ES A AZE £8ol=E Nikon E400 v AL o] &slo] x5 A

ol

P
flo
o)
>
4z
il
e
juisd
ol
=
—_
N
o,
oy
f
o,
rir
=
BN
I
tlo
—
=
2
fr
[
o,
ol
R
o
H
o
o
]
BN
/s
o
o
o

WEXAVXNVXVS
WDXACXND

DVC (Diatom Valve Concentration) =

? Al WD: weight of the dried initial sample, AC: area of the setting container, ND:
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F9o AL F=2 Heiden and Kolbe (1928), Hustedt (1930-1966, 1958), Johansen and
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Fig. 2. Core locations map of the GCO1-PWO02 and GC03-PW02 core sediments in

Antarctica (Eagles and Livermore, 2002).
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4 BX FHA AFHe Fo|EAE GCOl-PWORRRE 214 43F9 1% 3hrlo] 7+A
g0, F& MA F BEE 0~483x10%g WHel et MAF Fxo Mt v
o} 327 AEHE Frte]l 12/]% Wl How nEAEY BEsch FE27F AEEX

2+ 7-7HE Barren zoneS® AAS AN o, 45320 cm, 520640 cm, 760-790 cm-7to] o]l

T3 s 23 2SS AR A EE TS =AM, Fragilariopsis kerguelensis7}
20 %= 7HF @ol AEHY. FHE ool Eucampia antarctica var. antarctica (13 %),
Actinocyclus actinochilus (10.1 %), F. curta (9.7 %), Odontella weissflogii (6.4 %)% °] At
= 5 A (Fig. 3).

3], Chaetoceros resting spores®] 2= ¢ o HAHE 2 1 em — 20 cmoll A AF

.
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o
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200 4

50

100

Eucompia antarctico

Odontella weissflogii «
ontella weissflogii var. antarctica

F. kerguelensis 'Frogilariopsis curta

Fig. 3. Occurrence ratio of diatoms in the GC01-PWO02.
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1-2. GCO3-PWO02 Fo] HA &
¥ A FRAA AT ZojH A e GCO3-PWO2RFH 274 6152 f
Hgolow, 2 M F FEE 01~-37x107g Wl sdach 72 34 2Q 24e Ay
A A AtEH F o 2 A, Fucampia antarctica var. recta 176 %% 7173 @o] Atz
HA. HE o|lo Fragilariopsis curta (14.9 %), F. kerguelensis (137 %), Actinocyclus
actinochilus (12.3 %), Thalassiosira antarctica warm type (5.5 %)% ] AH&E% A (Fig. 4).
53], Chaetoceros resting spores®] A& 2 cm — 100 cn 77t A oA o2 FH8A Ab

=H

Actinocyclus

actinachilus
200 4
3150
. 60 ) , .
Thalassiosira ; ; Eucampio antarctico
antarcticaTW | ™ ! war. recto
I‘. ".I .III-\__
\
\ L}
."nu ) ¢
F. kerguelensis F. curta

Fig. 4. Occurrence ratio of diatoms in the GC03-PWO02.
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oot R I (740 - 660 cm)

TE MAG =7 09 - 483 X 10%g o2 2EEH Y T40em =zl AAG 5=7F 713
3

43tk Fryxell and Prasad (1990)7F B33t Eucampia antarctica®l + ¥E& % ice edge
3

r E

o]

of
ol
o\

ol E. antarctica var. recta’}t 680 cmz=FolA E3] FHSHA A=EH v Ql

o

F. kerguelensis®} Odontella weissflogii, Thalassiosira antarctica warm typex At o=z

R3] AEE,

b FE #8910 (500 - 340 cm)

Txe] AAFE FE7F 1.2 - 216 X 10%gol Zahe], 340 - 410 cn 3ol A ice edge F9

Actinocyclus actinochilus®} E. antarctica var. recta?} Z4-3tA AE% 1M, sea-ice®<l F.
curtat 400 cmol X w3t "R, FaEQ F. kerguelensis®t Odontella weissflogii,”}
410 cmoll A FH-8HAl AbE 7] Al AR

g xR I (20 - 1 em)

off
-

H2 AAF 57t 26 - 85 X 100go2 HARZoA Z7sl= Adges B s
ol A AbZo] A9 QW Eucampia antarctica var. antarctica’} 20 cnZFo A AFZo]

o] ¢} Y ¥o| Thalassiosira antarctica TWxE Z+& ZFo| A b=k AbSFE ), whdo] 1 cem

o\
N

s}

s
T A= ice edge T Actinocyclus actinochilus®t Thalassiosira antarctica 'TC,

ofj

Chaetoceros resting spores?} 3% 3hc}.

2-2. GCO3-PW02 Ho] HA &

GCO3-PW02 SO Bl 4B ey A&d jtae] Fxys de $59 54 4% 23X Aol

et & 5709 trx LA WHE AAsd (Fig. 6).

7}. Barren Zones (740 — 580 cm, 320 — 160 cm)
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T2 AAF %7 19 - 243 X 10%g o2 2EHY ice edge 9 Actinocyclus
actinochilus®} E. antarctica var. recta’} SH3Fch. wHAo| F3|F<Q F. kerguelensis}

Odontella weissflogii® & 53tA 2=, Thalassiosira antarctica TCE thaF A& H o}
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e AAF FE7F 02 - 348 X 107gel £aH, SARFAAANE ice edge F9
Actinocyclus actinochilus®t E. antarctica var. recta’} 537 A&EH Y sea-iceEQ F.
curta®= ArEol FIMsIR o AN R A d4d Hdastes AdFE Edu wEFd R
kerguelensis®t Odontella weissflogii 7} 460 - 420 cm  T-7rol A FR3A AbEE 0,
Thalassiosira antarctica TW+ 480 — 460 cm 7-3tolX  F. kerguelensis®t Odontella

weissflogii Bt} WA F53c)

b & R I (140 - 2 em)

ol
ofk

e AT FEF 63 - 37 X 107ge® mg FRay dre 45 Frlehe

B>
ob

S B & +ZY A s F5HstY Eucampia antarctica var. recta’} "M% 3+

N

Y FEucampia antarctica var. antarctica®] 2tZ°] 40 - 60 ecnsFolA F7Fet}. sea ices <l

EN

F. curta= & 349 1A B &0 5718k, Thalassiosira antarctica TCE T &
Ad I A vi-$ FHSHA AbEdHY o]of I E o] F kerguelensis, Odontella weissflogii$t
Thalassiosira antarctica TWX% 3| A= "} Chaetoceros resting sporest™ T3 U

IIel A 7Hg F5-8ty 52 g5 AdAE o] S
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Fig. 6. Down-core variations of relative abundance of the characteristic species and

diatom assemblage zones from GCO03-PWO02.
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