DEBEri=

A AE3E R A 45 E A1Z, p. 1-8, (2009 2¢)

° Zéc'—l =
IHSCstm K| 7825}
MBS X|FeAE s
BRAAATH B IR ARA IS
2 o

T2 A H ) M A5hA sfigeet A1 H o YF dj4=2] FEFS W FTREY] B ‘iﬂééE HE W5
FEA| oA HA S0 BCOZ-EB03% B E3I3. o] Zojof vehdt 1aite] |5 HAES AF sk A
FREHL G AT 8.6-22.010/g0] ALSE STk T2 TR AP} thAHRo] lste] AL Hol S A
(0~22 cm)2} 3H E]ZAN22~60 cm) 2.2 Uiegl o, 3l E|ZA o)A Chaetoceros resting spores, Rhizosolenia
styliformis, Corethron criophilum™} Odontella weissflogii 5-2] AL Q1X|5} L) o= F= 9&7} 71
Kjolol 1 7 §H0] £9lo] of3t Fa-0) HEBieL AU B4 Fagol d2IT sk Aoz
A7, A1 BRAONE AR B FRE 0 A S} st ol A2 ANz
2% A9 S5} 54 HARo] 4T 40 st BYF0] gasts A0 ALRHL.

FR0) BALAE 3y, FE2H BA, ey, Lt

Young-Suk Bak, Kyu-Cheul Yoo, Jong-Deock Lee and Ho Il Yoon, 2009, High-resolution diatom analysis
of a core sediment in the Bransfield strait, Antarctica. Journal of the Geological Society of Korea. v. 45,
no. 1, p. 1-8

ABSTRACT: Abox core BC02-EBO03 obtained in the eastern basin of the Bransfield Strait (West Antarctica) shows
high-resolution laminated layers of diatom ooze sediments. The basin is influenced by the warm and less saline
Bellingshausen Sea water and the cold and saline Weddell Sea water. The range of diatom valves per gram of dry
sediment was from 8.6 to 22.0x10 in quantitative diatom assemblage analysis. Two facies (upper and lower units)
are divided upon the basis of frequency of the diatom taxa and magnetic susceptibility values. The lower unit (22~60
cm) is characterized by the lower magnetic susceptibility and higher number of diatom valves per gram sediment.
It contains diatom mass influx of Chaetoceros resting spores, Corethron criophilum, and Rhizosolenia styliformis
which are associated with the stratification of surface water of ice-shelf's edge by the increased meltwater between
austral summer and fall. Meanwhile, the upper unit (0~22 cm) displays relative decrease of critical species and
lower diatom abundances according to the relative increase of terrigenous supply during modern warming which
reflects the rapid regional warming of the Antarctic Peninsula.

Key words: Bransfield Strait, diatom assemblage analysis, diatom mass influx, regional warming

(Young-Suk Bak and Jong-Deock Lee, Department of Earth and Environmental Sciences, Chonbuk National
University, Jeonju, 561-756, Korea,; Kyu-Cheul Yoo, School of Earth and Environmental Sciences, Ho Il Yoon,
Korea Polar Research Institute, Songdo TechnoPark, 7-50 Songdo-dong, Yeonsu-gu, Incheon 406-840, Korea)
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LME Aol Ao dxpPAIEL UubE o R Fthdhe 7
< HolH, 0131 gt a‘i} Ak o] wak= 32 &

g2utz o] AT E 3| (Bransfield Strait)e 9] BXZO} E3420] ¢HYA, AZ3lo] o8 FIFS
7139} gjore] Bislo| mj&- wiztete, Al@A oz B wk=th(Barcena et al., 1998, 2002; Domack, 2001).
I AEEt AEY EHAEY] diHige] dojue ERAIE PN AEAN SFIEY duEe
F& S 7H ook, Ad 3000 Bk ol A F2 Az s d(Gerlache Strait) ¥ H Y A5)e-A
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3
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3f|(Bellingshausen Sea) 2 5-& 2R B 3559
oJ8 F&FS Hh=t} (Basterretxea and Artistegui,
1999). o] E5eke] Ak AL WGF AlefellA
BE 5o 2Red SEE M 8479 0|27t
A thegzt i 2ol FakE W=rHHolm-Hansen
and Mitchell, 1991; Basterretxea and Artistegui,
1999; Figueiras et al., 1999).

Karsten (1905-07) Van Heurck (1909),
Heiden and Kolbe (1928)2] A& AFE B~
g EXE ZeE I Y o7 oA
o e A7k AdElo] ik 7 2R BE
0 72 F3} Al B, HH7| 80N el
gt A3-(Hasle 1965, 1969; Kozlova, 1966;
Hargraves, 1968; Fenner et al., 1976; Gersonde,
1986; Fryxell et al,. 1988; Kloser, 1990; Abelmann
and Gersonde, 1991; Leventer, 1991; Scharek,
1991; Zielinski and Gersonde, 1997; Barcena et
al., 1998; Barcena et al., 2006)7} o~ thFslA| o]
2ojgon, 0|29 ATl efate] F2 wHo| T
slokeba wsk(alg o) S, QA AAke B 53]
BN A Alshet] ol $-8517) AH8Elo] Shet.
kA 2 A BHAGE o)A 23 g ek
Fo] E|ZE BC02- EB03S 1A EE FZ2 3
A4 AAste] Fo) I 3] MRS 4
T EH, EZFA 0 71 5H &7 HsY A%

sholsx} gk,

¢

it

2 TR W T Wy

HIlAFE FFL F7]7} 50,000 kit A o2
= etk B o 2= HHIEHE F=0 93|
A7 ARAH, AP A ) FA-55
goz A 7o AEA|7F A gtk (Lopez et al.,
1999). o]5 EAl:= 424 1,000 m ©o]3}9] &2 s #]
Al(submarine sill)o]] 2J3jA Z+zF Eej=o] o
&4 08 IS 7oA = A Bltk(Bahk et
al.,, 2003)(2F 1). HAALE s o] 2 5Fe
W 25104 2R E YR £AY E5EL
2 2L und ne-Age ARt 99 F2y
o fso] 4o Hotie ue YA
2L AL nUTY HR] o 22 JTS B
=t(Niiler et al., 1991; Lopez et al., 1999). T3t =
Flo]3 3F (Drake Passage)2HE BEHATE 3|
Fo 2 FYEE =g (Antarctic Circumpolar
Current) @} F=<=2H]E<~(Circumpolar Deep Water)
7} B3zsle Ao o (Whitworth ef al., 1994). A+
tjArel BCO2-EBO3 vlA Hof EjHEL2 HifiAgE

o
iin
o
fol
ne

60°

61"

62*

63°

64°

65°S

=> ‘Warm and fresh current from Bellingshausen Sea

# Cold and dense current from Weddell Sea
—>  Antarctic Circumpolar Current and Upper Circumpolar Deepwater

Fig. 1. Location map of the study area with coarse-scale
bathymetry in Bransfield Strait, Antarctica.

F327 W) 4 2200 moll A A=Ak 2 7
A o] F2AYZE(pelagic sediment)T} ¥3]4 2]
543719 E&E(hemipelagic sediment)o| 253}
= HAYEE Holn, Aoz 425 £A4517]
olsted AH| o] Zo] & 60 cmQl BCO2-EB03 HhA
Fo] FHEZ ZF 2 em 7HF 02 F 30719 ARE
ATt ol 0] HABRYE 2 344 22
AR 5] Slekod weds 212007)9] A=A 2]
¥ AHgsion, Aofere] AR ofle] At
2 A3 THScherer, 1994).

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

3.4 14

31 FEZEEN

T HAAGE PO 2HE Y5 kA T
5|3 & BCO2-EBO3 2 HLE] & 294; 62%9] F27} 7+
Ao, 7= MG Set A% 5% 1 g3
8.6~22.0x10"2] W92 BAEQIh A2E Fxu]
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e 3 2AS AR 995 0 24 Actinocyclas
actinochilus, Corethron criophilum, Fragilariopsis curta,
E. kerguelensis, Odontella weissflogii, Rhizosolenia
styliformis@} Thalassiosira antarcticaZt A <]
65%2 ARSItk Brd o SutEls FoaA
Thalassiosira gracilis, T. lentiginosa®} Thalassionema
nizschioides 5°] A F-ol AAA FE3] AH=EE
o AA 39 11%E &5k T} Chaetoceros
resting spores 9] AF&-2 FA| A Q1 4b& 7l5=of A
512 o HA| FEollA FHHA AHEol =3
21} 25 em FEollA Mt FA e g Akso] Sl
2m 43 cm ©o]5}e] M SO A= A SEET
AHH o= o FHA AEEJTH R 2).

T3, AA| Q] 4bEo] ESPAAN = BT FF
oAl ZHA OB FIel= AREPEE Hole T2
24 C. criophilium (23 cm), F. curta (25 cm), O.
weissflogii (19 cm)$} R. styliformis (47 cm)7} A=
it} £3), C. resting spores= 315 E| & 42| 25
cm FEOA 7Y ZHA 0 2 Z75HE 0™ 43 em,
47 cm, 51 cm@} 55 cm 2Fo|| % 0 EX3}A| AF
Zo] Frha%3).

32 X-M E#Y, X2 ¥ X A+ sk
XA AR B, ofakg L FEREY B4L S
A AH ¥ Z A (upper unit: 0~22 cm)$} M
ZA(lower unit: 22~60 cm) 2.2 FLEETE X-A &
g A, HA ZooflA 22 em FEES FAR SHE
E] 2ol 2 AU S (T T S EHE(HZ N
o] wGZFo| FEatn, A Bl A4S A o] AN
S99 EHER FAAEY ok AR gk AR
E|24H79.4~112.3 cgs) 2} s} E| 2ol A A
Hog e ZH17.9~985 cgs)S Ho|iL Zho] ME
o] ufj-$- AlaHA| Uehdtt. 12 Al e i
Hstels SR aHE EZAFoA] AHE8(8.6~22.0
<107/g)o] A o2 Eghon], A4 Ao HE
W AR28(8.7~12.0x107/g)& Holth( 1Y 3).

2 e

~

3.3 E|Xan pxEel §4

Chaetoceros resting spores: YRF2 2 C. resting
sporess= §159] frdoll 23] o] Foix HY =L
353 sllpoll Al FRSHA AbEol HH, Hitoly
24 90] HZFof oJ3fjA] dfj*Th(sea-ice edge) FLo]
A FHEAE FAJsHA Frh(Leventer, 1991, 1992;
Crosta et al., 1997). =3t oA ALS U3, &

Actinocyclus  Corethron
actinochilus  criophilum curta

(%) (%) (%) (%) (%)

(depth) 0246810 0 204060 0 4 81216 0 0.8 1.6

Fragilariopsis F. cylindrus F. kerguelensis Odontella

0481216 0

Rhizosolenia Thalassiosira Chaetoceros valve
weissflogii styliformis antarctica  resting spores abundance
(%) (%) (%) (individuals) ~ (X107)

8 16 010203040 0 102030 O 400 8 12162024

nnnnEnnnnnnnnnnnnnnnnnnnnnEnne
nnnnEnnnnnnnnnnnnnnnnnnnnnEnne
0 R

w
@
\
nnnnEnnnnnnnnnnnnnnnnnnnnnEnne

Fig. 2. Vertical distribution of the dominant taxa from BC02-EB03.
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. Valve abundance Chaetocerosresting High concentrartions
s = BC02-EBO3 (X107) spores
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5 £ MS (cgs « 10%) 8 12162024 80 180
-
24N 810120 nnngEEs
U ‘..,__q 0
: ‘.'I,
5 « 10 . )
- L /
= ~ 20
5 10 y — _|
= » (30
-
o
= 15 T —
.
! 19
20 S -50 ] _ S Odontella weissflogii
e 4
-oU o 23_?,."1 Corethron criophilum
E 25 0 — — - —>  Fragilariopsis curta
2 m& --""’/ 26cm  Chaetoceros resting spores
£ 1 o =
@ 30 05 \ -
© o
@ 802 /i
o o—
g O 35 100 —
“—
o x-—
= b 110 — < —
= E @ b |
3 [k 'C 120 >
2 45 . — —
=] — \ 47cm . . . .
=1t — é -130 X 3 —=  Rhizosolenia styliformis
<
H 50 . 140 — —
.-c_"’_:: | ——
- | ™
= EE B
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80 ':_u.- 1 -
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Fig. 3. Diatom analysis of core BC02-EB03. (a) Units and Lithology. (b) Magnetic susceptibility. (c)Number of valves

per gram of sediment. (d) individuals of Chaetoceros resting spores. (¢) High concentrations of the species.

d 880l dofurA Aol
sl 52 R0l dojdtt. sk B &gl A
BC02-EB03 =of B2 & ZutolA] o 4h& = C.

=9

T &0l F4E 1

1997).

WAL

o=

Rhizosolenia styliformis: 15 E|ZAF2] 47 cm &
FoA FEAQl

HolE= R. styliformis=

resting spores7} 25 cm S5o)|l A ZEE Q1 ojsHA
2 910717 43 cm ofahe] Bhit SZol A AR HTH
AH oz SR A=

Corethron criophilium: 35 E|AAr9] 23 cm 55
ol A HPHALS Ro| C. criophiliumS )z} 2
AYE Zll(open water)S AT 3} G A ke
ZAA(polar front) X Hol|lA 19924 EH ¢ C.
criophilium®] 3L 7|1 2319 21, C. resting spores
O] ¥/ 3ol Wt e= C. criophilium @] WS o
gk Qa2 FUS AAEETHCrawford et al,

1~+12C71R] AE =97 H o, FafjolA F
Fato] aH] k= dAto] gl Folth(Zielinski
and Gersond, 1997). T3, R. styliformis AF&-2 o
S AT 2 EY 7 E i EEE 9]
Stt(Bahk et al., 2003).

Fragilariopsis cylindrus: A=+ FoJol| A F. cylindrus
2 51 Z2o A HRAqE 1238] A2 =} 22 em
ool AR FFoNA= 18 em S-S AlYstae
AR 9F=t} F. cylindrus= F2ZL 24, G
oA Aol A ZLali7HA] WA 323t (Zielinski
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and Gersonde, 1997). £3], =
A G ALH ST F2oA FRH
t}. Z Von Quillfeldt (2004)+= F. cylindrusz} &
Ho] 2AHA] Y= AR dlgroll A = TR A
SHohal B3 sHqiT)

Fragilariopsis curta: 53]9S EHEZo|A AEEH+=
F. curtai= 3}A 3 2] HLAE A A8 F=X]9HBurckle
et al., 1987; Pichon et al., 1992), A& (fast ice)x}t
5 (pack ice) oA FH5HA AHEE 453 B
oA 4 T4 AAAZA = wf$- -85ttt
(Garrison et al., 1987, Leventer and Dunbar 1987,
1988, 1996, Cunningham and Leventer, 1998). A7+
0|9 A 7oA A& 0 & AbEo] Eu 515 &
2o AH o2 ot FHSH 25 cm F20)
A 71 o] AT,

Odontella weissflogii: O. weissflogii= A QI o
24 JIE(Pike ef al., 2008)©.2A AL F0]oA]
=19 cm, 29 cm©} 51 cm &0 A HAJS o] &k

Thalassiosira antarctica: T. antarctica= Y¥FH O
2 Y (sea-ice) = AT TA} glokal HiE]
o] YA 2= fEFHE Y th(marginal ice
edge) 759 Fafjoll A LAt PAREA B¢ F8
st(Leventer and Dunbar, 1987, 1988, 1996; Fryxell
and Kendrick, 1988; Leventer, 1992; Leventer et
al., 1993; Taylor et al., 1997), AL )t A= o
4 WaH(platelet ice) o] TTh = oA = A=
o] Hth(Hasle and Heimdal, 1968; Villareal and
Fryxell, 1983; Smetacek et al., 1992; Gleitz et al.,
1996). Thalassiosira antarctica®] A&0| A S50
A FFSHA 4bEo] HATE 13 em S22 A9t AF

Zgol| A s B[R ET AT Ao g ot =
AFETE BRIk

Rl

=]
H
e

T

]

=
Hn

o] E]AE BC02-EB03°] A == 52t AE 4
1 W37} A4 Elo] SR 5 |8 el AR 5]
AAuct 1 wiste] Fo| tiefalA vehic. ol
g 23 gHAdE YehfE C. resting spores7}
SRR ElAol A Ao ol AEET AE
Q1 F. cylindrus7} F-53] AFZHT}. C. resting spores,
C. criophilium, R. styliformis®} O. weissflogii |
SHE E|2A e BT S04 =2 SV Eol=
A2 AR Q| ¥gtof wet o] EYFE0] WE FH
oflAl isidstar g0 fYoR F A4S E 5
I (well-stratified water column)ol| A -3-Flof <J3}
o A= wW=A YAEo] g3 (laminations)E

Hgo| ey 1E 24 S
FAshe Aoz B 53], HAFEY A0l
T2 AUSolA 2 Uehts A2 ol e
t}. E3F C. resting spores (25 cm 23)¢] A
Zof| U= C. criophilium (23 cm 252) 2] T A

L F3fjol| A WSt 35 (open water current) 2] &
A& A4 FEE 2 om $EE AAR 1 54
R AR B 4o] & o nhett S o= HEkel
2= & 4 Stk ol I8 304 yEhd A A
kB Bl uf o 599 A F o] sttt 1
oh Ak Eate] 2.9 2 o] BRI 715 WE
o] 53 Elm At mlokspA et ol m
A= 712 Qlsto] BAE=o o] Sehidel =
o372 249 7} o1 AD R e £
T2 T o] 20153V dheC = AT 4).

HHAZE SF Y FF 2R 715H L 2
3} A 22 92733k A F=REY
317 Wsi A4 o] 3, el 5 9 AR
Aupe] 24 5)2 AT FIukee) vy
o] 7]X|(Faraday Station)®] 7|4+ 3= A3} A 50
W7 oF25°Ce] 2718 HolFLd), o)k AT B
2] oF 6 Hljo]] FgtcH(Jone et al., 1993). ‘F=HE 2
W&}t FZojo A& A 504 F3F 7|22 F7HE B
F=dl, A 500 52| o' A]7]9} v F
= 2d3l= =& Adto]tiThompson et al., 1994).
ol o7 2SN 2 ALt Yk F41 o
2] 713 A=Y 7I1ZHEE 1039 9] L7 717
Az)o] B FFAQ 71 HE52 +A doll £
517] wjzof| o]2fgt Wato] thgt YlE F8sh =
of%it.

SHE- B2 4o H]sl] A B &) AdtiA ol 84
719 A=Y S7H3E 39 X-A #F M) =7
7 WED} dBEolE A0 nel, A §
2= Ej2o] AFtj=2] efato) /1% WEe] o8l H=
A=A obd A= oAE] &Fo] FollSAZHE
Q7] Ejxeo] F71ek 2Ao|T AR B2 o)
Mo ket A7 S RE9| 74 A (Jacobs
and Comiso, 1993) 3} L x|t} 2L 2utslo] 2
R e S I P I I PO R = R RO B
& B9 Hoe A 240] AjHoz Yasln,
o] 2|9 23le] S Bs]7] el e =&
A 220 271691 BN B a st

S

—_

=

5.8 B

g3 BAAEE oE W BREA N A3t 2
o] ¥]8E BCO2-EB03 022 E] & 294 62%90] 7%
n|3HeE Ao, A2 A sE= e AR 5
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Lithology Characteristic of units Paleoclimate

1

&

5

; | High magnetic susceptibility -
11 c Low valve abundance

-
13 Dark » | Low abundance chraatoceras
hemipelagic sediment ‘6‘_ resting spores
15 o
17 =
19
21
23 Light
25 pelagic sediment
27
28 Dark High concentration
21 , ; , Corathron criophiivm (23]
hemipelagic sediment \
23 Chaetoceros resting spores (25m )
. Fragifaniansis cuta (25cm )

35 Light . | Anizosolenia styiformis (47w zald
37 pelagic zedment £ || Odontelta weissHogh (29m, Slen)
29 =
- hermi eIaDEilgksediment g
43 Pkl 3 Low magnetic susceptibility
45 - High walve abundance
49 pelagic sediment High abundance cfastoceros
51 Dark resting spores
53 hemlpelagéc sediment
S5 Light
57 pelagic sediment
59
(cm )

Fig. 4. he high-resolution characteristic of units and paleoclimate for the BC02-EB03, based on the diatom signals.

21 g3 8.6~22.0x10"9] M2 A= Qi)

Fa 2RO AP, HAAY L R o
sfo] G ToIZ AR HA0~22 cm)} B2 5
242260 cm) 02 LRglon, S1 B2 Aol
= 31A0) $47]9) 2 g mo s A 7
ALy Sof| A Chaetoceros resting spores, Rhizosolenia
styliformis, Corethron criophilum3 Odontella weissflogii
5] o QAL ol W i g5
ol A7t AR Hstof| ot 52 A4S
2ol 54 F2Fol dS2E s AR A
ZHEH, A Bl 12 dusol F3EH
WHERA] 931 72 A Al 5 =7} WobA| o, 1

ARt} Thalassiosira antarctica?} 2+ Z716k= A
Lz Hol 5HE B2 & o wgt 7| $= Wt
shAA AEAQ] tiyi/do] SojE A= AZhEn)
ol FT FREE S A 243} g G|t

Ab A}

o] AT WIAYATY BA I ALY
“2|F-ersh oA nhele 913 X 2% 9
T|oF Wt 2974 FEHPE0S010, PE09010)" &
TARIY XLl fste] AP LT A}

Bl gl 2ok sl ARTsrL o] 45
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