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sA~gE P 9 vl YIENAE P29 Ao, =#o]2 3F(Drake Passage)Q] ‘H-
of 918t glom, Hu Zol7k 2,000 moldoli o] 112 kmel (trough)o] )3 ckFig. 1).
g 1A FY} WA SANZRE 1L, MDA
b FASE olE ME OE E4E 2te AR AL AusHor $29 Joe Y49
(Lipski, 1982; Amos, 1987). E@ HAXIE 9] HfiAsre I5HST Ze
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(Gordon and Nowlin, 1978). |2 & 310} GC RB-08(:EFlA 488 em7iA)e} P& F2 14
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Fig. 1. Index map of Bransfield Strait in Antarctica showly the location of the core GC 98-08(from
Jefferson and Anderson, 1980). Inferred surface water flows are shown by arrows; solid arrows indicate
warm and less saline water masses originating from the Bellingshausen Sea; striped arrows indicate
cold and saline Weddell Sea water(from Piakowski, 1985). SI: Smith Island, Snl: Snow Island, LOI:
Low Island, DI: Deception Island, RI: Robert Island, MB: Max-well Bay, KGI: King Georg Island,
PI: Penguin Island, BI: Bridgeman Island.
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Fig. 2. Lithofacies log of core GC 98-08 in Bransfield Strait.
Interval of sampling horizons: about 10 cm
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Table 1. Occurrence chart of the diatom taxa from the core GC 98-08 in

001

the Bransfield Strait.

Species depth(Cm)

0.0

20.5

32.0

41.0

51.0
60.0
69.5
B83.5
93.0
100.0
109.0
119.0
130.0
140.0

153.0
162.5
172.0
183.0
194.0
203.5
214.0

220.5

232.0

241.0

251.0

Acanthes brevipes V. angustata
Actinocyclus actinochilus
A. curvatulus

A. ingens

A. karstenii

A. octonarius
Asterompharus antarcticus
A. hookerii

A. hyalinus

A. palvulus

Biddulphia aurita
Chaetoceros borealis

C. bulbosum

C. affinis

C. coarctatus

C. danicus

C. perpusillus

C. socialis

Chaetoceros resting spores
Cocconeis costata

C. fasciolata

Corethron criiophilum
Coscinodiscus asteromphalus
C. curvatulus

C. furcatus

C. gigas

Dactyliosolen antarcticus
Eucampia antarctica
Gomphonema intricatum
Goniothecium rogersii
Grammatophora angulosa
G. robusta

Gyrosima sp.
Licmophora decora

L. abbreviata

Melosira clavigera

M. sol

Navicula directa

N. peregrina

N. praetexta

N. sp.

Fragilariopsis angulata
curta

cylindrus

kerguelensis

lineata

obliquecostata
oceanica

ritscheri

separanda

sublineata
turgiduloides

sp.

Odontella weissflogii
Porosira gracilis
Rhizosolenia alata 1. inermis
R. hebetata f. bidens

R styliformis
Schimperiella antarctica
Surirella sp.

Synedra tabulata

S sp.

Thalassiosira antarctica
T. eccentrica

T. elliptipora

T. gracilis

T. lentiginosa

T. lineata

T oliverana

T. scotia

Thalassiothrix longissima
T sp
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Table 1. Continued.
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Species depth(Cm)

274.0

281.0
291.0

304.0

309.0
320.0
330.0
343.0
353.0
361.0
369.5

380.0

389.0

402.0

11.0

421.0

433.0

4435

452.0

460.0
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478.0

488.0

Acanthes brevipes v. angustata
Actinocyclus actinochilus
A. curvatulus

A. ingens

A. karstenii

A. octonarius
Asterompharus antarcticus
A. hookerii

A. hyalinus

A. palvulus
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danicus

perpusillus
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Chaetoceros resting spores
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L. abbreviata
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lineata
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F. sp

Odontella weissflogii
Porosira gracilis
Rhizosolenia alata f. inermis
R. hebetata f. bidens

R. styliformis
Schimperiella antarctica
Surirella sp

Synedra tabulata

S. sp.

Thalassiosira antarctica
T. eccentrica

T. elliptipora

T. gracilis

T. lentiginosa

T. lineata

T. oliverana

T scotia

Thalassiothrix longissima
T sp

Trinacria regina v. tetragona
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=Y, 72 4 A4 AEFe] 66%E ATt F. oobliguecostata®} tx FFAEAE 7247 54%
FFoA ZA o g AEE= AT HOItKFig. 3). F. obliquecostata= 3o} E|ZE2] 153 cmoll A
A o 7 271819 0 Chaetoceros FHIEANE 0|82 E-9] 300 cmolste] 3F5-%3(353 cm, 380
cm, 389 cm, 478 cm, 488 cm)ollA THEF AHEEHE AL HOLL o]#d FiH ZFyk= ultlol] w3l
= 8" (sea-ice coverage)o| FFOZ F¥]o] FelH, sehH Ago] Wt Ao HF 54
ZZFo] WASs Yozl Afo|tk Dactyliosolen antarcticus, Eucampia antarctica, Fragilariopsis
angulata, Porosira glacialis, Thalassiosira glacilis®} Thalassiothrix longissima &= A 4HE2ke] 7%
AE9) &S Holn, & SToA AR FTTol ol2VHA A&EHo =R &R Actinocyclus
actinochilus, Fragilariopsis curta, F. kerqudensis, F. angulata, Thalassiosira gracilis, T. lentignosa &
A4 7](Pleistocene-Holocene) A|AlE0. 24 7 Ftol AAA] 4HEHtiBadauf and Barron, 1991).

A

H~ge Y EHE sok GC B-08elA A2E ThE VB F2AS AHE 23 AN F
Q1 Acanthes brevipes v. angustata, Cocconeis fasciolata, Gomphonema intricatum, Licmophora abbreviata2}
Navicula directas A YA tFe) FES 74 TS0tk WETE Actinocyclus actinochilus,
Corethron crilophilum, Coscinodiscus furcatus, Eucampia antarctica, Fragilariopsis curta, F. cylindrus, F.
lineata, F. obliquecostata, F. sublineata and Odontella weissflogii 5©] ZA AEake] 29% % 248}

T TR 4SS BAnk IS8 Aol Xy, 9] 13} s tiske ARFTOEA

Fragilariopsis kerguelensis Sea-ice taxa Chaetoceros resting spores Fragilariopsis obliquecostata
0 4 8 12 16(%) 0 20 40 60 80 (%) 0 10 20 30 40 50 60 (%) 0 10 20 30 40 50 (%)
0 0 0 0
20 20 20 a8
40 40 40 25
60 60 60 60 —
80 80 80 —
100 100 100 -
120 120 120 120 —
140 140 140 140
5 160 160 160 160
£ 180 180 180 180
o 200 200 200 200 ]
£ oo zig 220 el
8 .
E . 20
o 260 —
@ 280 280 280 280 ]
300 300 300 300 —
320 320 320 320 -
340 e 340 340 L%
360 360 360 360 _
380 380 380 380 —
400 400 400 400
420 420 420 420
440 440 440 440
460 460 460 460
480

480 480

Fig. 3. Relative abundance of related diatom taxa.
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F\ﬂl o

A= EEA BAEE Thalassiosira antarctin= AAQ] 7 %S A5l RE Z=Fo|A 11
By F 7% Ao 10%E R8s Corethron crilophilum-e- Aa)o] =712
o ice—edge Fo] AEA ZPaE #319 F23% FAYolt(Marra and Boardman, 1984).
Fragilariopsis obliquecostata= T= ASto[L} ice-edge +#(oll AgtE|o] UEhis Fo 24 (Kozlova,
1962) YIS AetA w2 AdMneritic)dES AAE F= F83F Fo]tHGersonde, 1986).
Eucampia antarcticaw ¥ 7120} 7M7) Foboll B FX381A A= (Jones et al, 1984), I=
SAY FA9 AHe A syolu} WsKicebergs) AN FH-5HA Ve TH(Burckle,
1984).

gk ASMdF o =AM Actinocyclus actinochilus, Chaetoceros spp, Eucampia antarctica, F. obliquecostata®}
Odontella weissflogii 50 A+=&%|9]0 1, Chactoceros spp. 2 A28 YWz 5L dJHlEol Sal). o]
= ddairE FFsTe Adsie di5eA9e] 4 500 m "|wke] AR Ho]7] wiel] o]5e
Adsfol A o]FEo] 2 AoR Rt

Fragilariopsis kerguelensist= WHA 02 & oF 5C oA o] A& Ko™ circumpolar A%

]/\1 EAACO R Ve }—O]E}(Hendey, 1937; Fenner et al., 1976; Burckle, 1984). BilAT=

Ao Xe] F. kerquelensis®] 2F&e Rz AMZEo| E¥st= W= £¥4(Antarctic circumpolar
current)b‘r A ~sl-As o] Wt slFe fUol ANSS AAS) L8 F kerguelensise A

Ao M= AF7E BAAstal(Truesdale and Kellogg, 1979; Leventer, 1992) = 8571 -4
3l x| oA o} FH-sltHKozlova, 1964; Defelice and wise, 1981; Gersonde and Wefer, 1987).
AF Folol| A9 SYFET Fragilariopsis kerquelensisS] /‘H:Hﬁ AZekS =BT ulel HlwE)
B Fragilariopsis kerguelensis= 4F2&Fo] HlwA A3 sFEo] HojAe #1tolA Bolxle 4
&Fo] QITHFig. 3).

Chaetoceros FHAXAR=E Fd FFAF7E AAY T FolA o] Hm, -1TCeA 1T &
THIE Zke S5 AAFHAENA Y FRSHA AT TS 72 A A9 GAdA
Hu] &R E Holw, 717] Feto] AEo] Flele AES B olFtHLeventer, 1991; Barcena et dl.,
1998). 18je 2 A Ae] P FFo)A Cuetoceros FFAFEA7} 5817 s 2 o] A7)
T2 UAe] UATS A, NEEY 74 2xoe eSS & 5 UtkFg 3).

NWEET} Fragilariopsis kerguelensis®] Fol W 7MA4 B35 vlug Ay siWFE2 /A
F7} F88 woll &= F kerquelensis®] 7WAGFE gadted], o] F Z
o} HZd TA] 117]F9] Hsyl 6¥ ol oS ¢ F SIthFig. 4).

(%) (%)
70 —o— Sea-ice taxa o5
60 === Fragilariopsis kerguelensis
50 20
40 15
@ 10
20
1 O \ : i 5

0 0

0 20 40 60 80 100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

depth (cm)

Fig. 4. Comparison of relative abundance of sea-ice taxa and Fragilariopsis kerguelensis from GC
98-08.
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mpebs], HalAge s3] EAE ol GC 98-08004 2=d 1% n|3iAe] x4 ATAdEs
TH B9 ATFAYY 7z vgEe FE dds) 7199 s dF wen ddaie) 714

s REe] sl el HAHYe e & 4 9
A3 =

2"t 3g Fo} HAHE GC VMZHE 50 7§ ARE A7s 2% F 7% BFY +F
=N, o5 F A Foll A AEEE Actinocyclus actinochilus, Fragilariopsis
curta, F. kerguelensis, F. angulata, Thalassiosira gracilisS} T. lentiginosas- #|47](Pleistocene -
Holocene) A|A1Eo|c) =8t Hill~FE s3] EAE 3o} GC 980894 AFEH 1% HIghAY] X
A ApAdy iES0] $AEHA AEE T s\WEY Fragilariopsis kerguelensis, Chaetoceros 7 3%
Aske] zAulE wima) 2 o HHA 6ul olde 2% Wah AASS & 4 AT ok AT
A9e] gtz wgpo] T2 ddsf 71de] siFe 715 Wt mE YT FdTFS WA
o] gk

>«

Ab AL
B A7} 98 4 J=S sopIEs AP ARG sE FFsFATL FAATAE
=R, Az Helsh PAYAL £k NFE AR ToheS AT Teln B oEE
S 931 AN AR £5BE FA HYT w59 EF 05 BARER

Paleoenvironmental significance of diatom assemblages from
Core GC 98-08, Bransfield Strait, Antarctica

Young-Suk Bak*, Jong-Deock Lee*, Hyesu Yun** and Ho-Il Yoon***
“Department of Earth & Environmental Sciences, Chonbuk National University, Jeonju, 561-756, Korea
“*Department of Geology, Chungnam National University, Daejeon, 305-764, Korea
**Dolar Research Center, KORDI, Ansan P.O. Box 29, 425-600, Korea

Abstract: A total of 73 species and varieties belonging to 27 genera are identified from the core GC 98-08
of the Bransfield Strait, Western Antarctica. The diatom assemblages are dominated by Actinocyclus actinochilus,
Corethron crilophilum, Fragilariopsis curta, F. kerguelensis, Odontella weissflogii, R. styliformis, Thalassiosira
antarctica, T. lentiginosa and Chaetoceros resting spores, comprising about 66% of the assemblage. The relative
dominance of F. obliquecostata and Chaetoceros resting spores reflects the change of sea-ice coverage. The
sea-ice taxa such as Actinocyclus actinochilus, Corethron crilophilum, Coscinodiscus furcatus, Eucampia antarctica,
Fragilariopsis curta, F. cylindrus, F. lineata, F. obliquecostata, F. sublineata and Odontella weissflogii are
influenced by sea-ice or sea-ice related environments and indicate a cooling event during the sedimentation
periods. However, Fragilariopsis kerguelensis represents the influence of warm waters from Bellingshausen
Sea and Antarctic Circumpolar Current. In GC 98-08, when the sea-ice taxa are abundant, the number of
Fragilariopsis kerguelensis declines drastically. Throughout the core the sea-ice taxa and Fragilariopsis kerguelensis
show an inverse relationship in relative abundance. Therefore, it is assumed that the diatom assemblages were
influenced by the change in sea-ice coverages related to cold waters from the western Weddell Sea into Bransfield
Strait.
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Plate 1
(bar scale: 12.8/m)
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Actinocyclus actinochilus (Ehrenberg) Simonsen: GC98-08 41cm

. Asterompharus hookeri Ehrenberg: GC98-08 260cm

4. Chaetoceros resting spores: GC98-08 214cm, 309cm

. Cocconeis costata Gregory: GC98-08 60cm

C. fasciolata (Ehrenberg) Brown: GC98-08 304cm

. Actinocyclus ingens Rattray: GC98-08 402cm
. Asterompharus palvulus Karsten: GC98-08 330cm

Coscinodiscus furcatus Karsten: GC98-08 51cm

Fragilariopsis seperanda Hustedt: GC98-08 241cm
Coscinodiscus asteromphalus Ehrenberg: GC98-08 153cm
Melosira sol (Ehrenberg) Kutzing: GC98-08 Ocm

Thalassiosira elliptipora Donahue: GC98-08 20.5cm

Porosira gracilis (Grunow) Jorgensen: GC98-08 83.5cm
Eucampia antarctica (Castracane) Mangin: GC98-08 353cm
Thalassiosira lentignosa Karsten: GC98-08 60cm

T. eccentrica (Ehrenberg) Cleve: GC98-08 83.5cm

T. gracilis (Karsten) Hustedt: GC98-08 343cm

T. antarctica Comber: GC98-08 8.5cm

Actinocyclus actinochilus (Ehrenberg) Simonsen: GC98-08 41lcm
Licomphora abbreviata Agardh: GC98-08 194cm

Odontella weissflogii (Janisch) Grunow: GC98-08 60cm
Dactyliosolen antarcticus Castracane: GC98-08 69.5cm
Actinocyclus curvatulus Janisch: GC98-08 93cm

Fragilariopsis ritscheri Hustedt: GC98-08 153cm

Rhizosolenia hebetata f. bidens Heiden: GC98-08 100cm
Fragilariopsis sublineata (Van Heurck) Hasle: GC98-08 361cm
F. obliquecostata (Van Heurck) Hasle: GC98-08 153cm
Thalassiothrix longissima Cleve and Grunow: GC98-08 83.5cm
Acanthes brevipes var. angustata (Cleve) Grunow: GC98-08 8.5cm
Gomphonema intricatum Kutzing: GC98-08 343cm

Cocconeis fasciolata (Ehrenberg) Brown: GC98-08 291cm
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Plate 2

fig. 1. Thalassiosira antarctica Comber: GC98-08 411cm, 3150X

fig. 2. Actinocyclus actinochilus (Ehrenberg) Simonsen: GC98-08 41cm, 1190X
fig. 3. Thalassiosira eccentrica (Ehr.) Cleve: GC98-08 69.5cm, 1295X
fig. 4. Actinocyclus octonarius: GC98-08 109cm, 910X

fig. 5. Porosira glacialis (Grunow) Jorgensen: GC98-08 232cm, 4550X
fig. 6. Coscinodiscus furcatus Karsten: GC98-08 343cm, 1085X

fig. 7. Fragilariopsis lineata Hasle: GC98-08 69.5¢m, 1120X

fig. 8. F. kerguelensis (O’Meara) Hustedt: GC98-08 281cm, 1610X
fig. 9. F. cylindrus (Grunow) Krieger: GC98-08 353cm, 4900X

fig.10. F. curta (V. Heurck) Hasle: GC98-08 471cm, 1645X

fig.11. F. ritscheri Hustedt: GC98-08 471cm, 945X

fig.12. Rhizosolenia styliformis Brightwell: GC98-08 183cm, 539X
fig.13. Navicula directa Smith: GC98-08 51cm, 1855X
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