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Research of paleoenvironmental change using
diatom indicator from core sediments in
Antarctica
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SUMMARY

(3 & 2 o B

|. Title
Research of paleoenvironmental change using diatom indicator from

core sediments in Antarctica

[l. Purpose and Necessity of R&D
© Purpose

—-Analyze the change of paleoenvironment according to the occurrence
pattern of indicator diatoms and diatom assemblages in Quaternary

sediment of Antarctica.

O Necessity

-The information on the past environment preserved in Antarctic core
sediments 1s a very important resource for understanding the recent
progress In climate change. In addition, further studies are needed
because they can identify patterns of paleoenvironmental changes from
the Antarctic marine sediments to ranging from years to millions of

years.

-Developed countries have been actively studying paleoclimatic
fluctuations in Antarctic marine sediment and ice drilling samples that
have been extremely sensitive to temperature changes over the past
decade. Diatoms studied on fjord sediments, lake sediments, and coastal

sediments located in the Antarctic Peninsula to accurately characterize



the response of the water and biosphere to global climate change have
been developed. Because of the change (expansion of sea ice, changes
in primary productivity and water masses), research is being actively
conducted between surface sedimentary clusters by the diatom and the

marine environment.

-Paleoenvironmental change research using diatoms from sediments
near the Ross Sea can contribute to understanding paleoclimatic
changes in the region, consistent with the objectives of reconstructing

Antarctic paleoenvironmental change over the past five million years.

[ll. Contents and Extent of R&D
-Recently reconstructed Antarctic marine core sediments suggest that
the West Antarctic ice sheet is sensitive to climate change and has
collapsed several times over the last five million years. Glaciers in the
West Antarctic region have recently receded or disappeared, with large
and small ice shelves retreating southward, with the annual average

o

temperature of -9 C, where ice shelves can be maintained. In
addition, research on the coast of the Ross Sea is an opportunity to
obtain information about the distribution of sea ice in the Antarctic
North Victoria Land region, and has the basic data necessary to

identify the role of Antarctica in the Earth system.

-Diatoms in marine sediments are sensitive to changes in
paleoenvironment because marine polar glacier have a very important
impact on the ecology of diatoms. The study of diatoms in the vicinity
of the Ross Sea tracks paleoclimatic changes and changes in sea ice

distribution, restoring a history of global climate change.

P Samples and literature collection P Diatom extraction experiment
and microscopic observation in core sediment P> Diatom classification

and species analysis in core sediment P> Paleoenvironment analysis



using high-resolution diatom data P> Bioevent analysis using

high-resolution diatom data P> Comprehensive analysis

IV. R&D Results

Diatom analysis of RS15-LC108, RS15-GC41 and RS15-GC67 cores
from Columan Island to Scott Seamount, in the north of Victoria Land.
Three diatom assemblage zones from RS15-LC108, four diatom
assemblage zones from RS15-GC41 and four diatom assemblage zones
from RS15-GC67 were identified. Their sedimentation age is compared
to 17.8 ka at 256 Ma by “C AMS age dating. The change of
paleoenvironment was analyzed by comparing the yield distribution of
sea—ice and open ocean species, and the distribution of reworking
species such as Paralia sulcata and Stephanopyxis turris among the
species occurred in the study area. The change of glacial-interglacial
according to age can be determined by comparing with the result of
detailed 14C age dating, and the order of change can be listed as the
result of diatom research. According to the results of diatoms, the
research area is changed from Pleistocene to Holocene in the order of
glacial - deglacia — interglacial — glacial - deglacial — interglacial -
transition to glacial. Also, yield-rich sections of Paralia sulcata and
Stephanopyxis turris are related to the proximity of grounded ice
sheets. In particular, the period of glacial-interglacial has been reported
to have a large amplitude cycle of 100,000 years in the past 430,000
years, and the diatom assemblages changed in 100,000 years for

400,000 years in the study area.

V. Application Plans of R&D Results
-Diatoms are very important as the primary producers of the Antarctic
ocean, and the changes in diatom species can be used to track

paleoclimatic changes, so this study can disseminate basic data



important for developing climate change prediction techniques.

-Diatoms research in the Ross Sea region, where warming 1is

fast—-paced, was performed for the first time in Korea.

-Due to climate warming, environmental regulations for industrial
activities are increasingly strengthened internationally. Therefore,
scientific knowledge of paleoenvironmental change in Antarctica can

also guide the establishment of national policies.
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A4 Victoria Land® HZel <9xg Columan island?l<el A Scott
Seamountell o] Z7|74A] 2 6] HAZK 91X st vt (Fig.l). =231 d5
B Z1u 5553 AAE 71 dd A2 Antarctic shelfe]t} (Dunbar et al.,
1985). | Fe= TZogHE ZAdE 59091 Victoria Landd¢tel] 243 stripS
kA Uzkeh H - aLE A O 2 seismic, microfossil®t  E A st Al AGE g
LGM& ¢t Ad=173o] Coulman Island <+ W §%& SItell 7|HES Fthal A<t
3}t (Taviani and Anderson, 1995; Shipp and Anderson, 1995; Domack et al.,
1995; Licht, 1995; Licht et al., 1995; Licht et al., 1996).

H=mmrzm Jurmer Bazloe

B[P syt B T T, Cors st uds longitude d:..'sle_r , Ier'gth
Wal=smrzs Winer 322 Tre. spthim)  (cn)
POOL=Pemssent Ogen Ocesn fone RE1S-LCI0B 672061305 178451185 W 3600 1750
e L ) RE1S-GCAT  TI230785'S 178°50.2588W 1577 540
tadgfron Amaatal , 200X RSIS-GO67 73°051869'S 170°S2740C E 567 100

Fig. 1. 228 HA%0] x5 dg-30]e] $1A] 3 Sea-ice?| ¥
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Baroni and Orombelli (1991; 1994)= Terra Nova Bay*| 9 o] 7-12.14 kyr BP. A}
olo deglaciation®] ¥olwkthar A ¢t o™, Thomas and Bentley (1978), Denton
et al., (1989)¢} Licht et al., (1996)+= ice’} 6-7 kyr BP.o| @2 9X =2 FFaT}
i ARG Wakrlek 7] Fs WA A9 S oldeke A #A 7
FH s Aol Fastth AFAGeAN FxE AT W=7
=

7] 2 sea-ice?] B¥ WIS dolw wxl shr},
A 28 A7

2o A AHA 471e] FojEH A E, RSIS-LCI0], RS15-GC413} RS15-GC67
2RY 9tz FE5 sV flete] oS3 2ol AsAHYUHEE AR et dx
Az 2 gol &2 94F (10%) 20 meeF dAksh44 20 mE 3 7Fst $ Hotplate$]

ol A 1AIRE ol AtdRT) 2423 Bt FObE F O B A Baksgas
2

15 mE @7hstel 1A% o Bel & F FR4E Tol stgee wad Jg
choshelebEN M4 BAES A M RS mehhn oA SRS

Atk o] 27 decantI g S Al Wlol4d HbEsle] gloly {4 EHES BT A

Agteh, Eefol=Fet A7 AR A settling containerdl] ¥ il A9 AZXx7] <t A

=3 AEFEHe 9§ A4k 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)& A}-& 3%t} (Scherer,
1994).

T2 T #FAHL Heiden and Kolbe (1928), Hustedt (1930-1966, 1958),
Johansen and Fryxell (1985), Manguin (1957, 1960), Medlin and Priddle (1990),
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Peragallo (1921) ¥ Simonsen(1992)2] &3S a1 Atk

A 3E A+ 23 U B2

1.9+ 23

7}. RS15-LC108

223 vpgE A8l Scott Seamounts F-Foll $1x|38kal 9= RS15-LC108 o] &
FH F B AlRE AAFAFUTE o] o= 4 3690m, Fo] FHol=
175mdyet. 4 A3 214 48F 125 A4 91, MAT w55 461 x10
T 4868 X10/ g2 v AA AAE HAFUG gtz EEZEVE v =Feta
Mz 2750l Bol AEHAJAFUS A= x5 Paralia sulcata’t 22.3%= 7}
F Wol AtEHow, Ao o= Fragilariopsis  kerguelensis  (9.5%),
Actinocyclus actinochilus (9.2%), A. octonarius (8%), Thalassionema nitzschioides

(74%)5°] ZH3HA vebdtt (Fig. 2).

Rhizsolenia
hebetata

Tha.‘ass_{on‘éi’ﬁii - Paralia sulcata
nizschioides ' 223%
74%

A. octonarius

Fragilariopsis
kerguelensis
9.5 %

Fig. 2. RS15-LC108 oA At=d 4] F2 A&
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TE 2 ¥ Wste] wopA 378 2ddE AAsdd (Fig. 3).

dir

72 Fd I (1700-1400cm): =z HAIF F=7F 7HE 2 Fo =2 A
Actinocyclus actinochilus, Eucampia antarctica, F. obliquecostata, Stellarima

microtrias®t Thalassiosira gracilis®] 2‘Z0] 53k YERATH

T2 TN I (1400-200cm): AW IoA  FHFeAl Yetvd  Actinocyclus
actinochilus, Eucampia antarctica, F. obliquecostata, Thalassiosira gracilis® ‘=

o] FAsIA =] B, Stellarima microtrias= 3] ZrA3skch o]¢f Wi E

o|N

Dactyliosolen antarcticus, Rhizosolenia styliformis® 2t= o] 7¥stal, Parali

sulcata®} Thalassionema nitzschioides® ‘&S A A3 Z7}3kc},
TZ ZW O (200-0cm): =ZJ/ ) Mol A AA8] F718td  Paralia sulcata®:

Thalassionema nitzschioides®| *Y=o°| 3¥Aa38}al, Fragilariopsis kerguelensis® %t

o] T7h3th
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1. RS15-GC41

RS15-GC41 #oj= F 7o) 540 cn2 F 31709 A 82 ¥ 24% 56%9 %25
AEAT &R gx Ay AAF B H9YE 02 -286 x10%gE AAHow
B xR AEo] FREAE Fot 95 anE ol 286x10%g = 7HE FHEH

AEF AT 7 FEREA EE TORE Paralia sulcata (28.4%)°1™, FIE o]

=

o)  Fucampia antarcica var. recta (9.5%), Actinocyclus octonarius (2.8%),

Stephanopyxis turris (2.8%)% .2 UEST (Fig. 4).

Stephanopyxis Actinocyclus
turris, 2.8 actinachilus,
26

A. octonarius, s i ‘

Thalassionema
nizschioides, 2.2

Poralia
sulcata, 28.4

Eucampia
antarctica
var. recta,

Fig. 4. RS15-GC41 °lA 2t=d A4 ¢ H&

T T 74 AEEAE Wt oA 4749 LA HE AAsd (Fig. 5).

T2 HH I (530-345cm): ReworkingS A A8l S+ Palaria  sulacata$:
Stephanopyxis turris® AtEo] FH-35tH, ALA G A upwellingS A A3l
Thalassionema nitzschioides® 7 &4-A At& .

T2 - Y I (345-171cm): sea-ice®t #AE = F2J Actinocyclus actinochilus,

Eucampia antarctica var. recta®} Fragilariopsis sublinearis’} %% ¥t}
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open water ¢/ F. Kerguelensis®t T. lentiginosa®) At&o] A4 o2 Z7}3tc}.
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T2 +FHH IV (70-0cm): 7% WA+ T=7F ©A] HojAHW, sea-ice =9/
Actinocyclus actinochilus, Eucampia antarctica var. recta?} T3] At&%i F

ritscheri’V WA 7383l Palaria sulacata €& Thalassionema nitzschioides®] 2=

o] T7Het

. RS15-GC67

i

= A

)\
ol

1]
HAl At

=
Y & Fucampia antarctica var. recta®=* 361%% =zFA&UTE FHE  o]o]

=Y

RS15-GC67 ZoHAE2 F o] 100cme]™, 7} 5em (FA 22 A

25 LYY ke gt F 22%F 46F 0] AN eH, 7t

Ol

g

oN

Fragilariopsis curta (189%), F. ritscheri (9.7%), F. sublinearis (8%),
Actinocyclus  actinochilus (4.2%)%°] A== At (Fig. 6). RS15-GC67 F ol A
AEE e AU AAF R 16 ~76 x107g WS e

Actinocyclus

o actinochilus,
F. sublinearis, m 20%

Eucampia
antarctica var.
recta, 36.10%

Fragilariopsis
curta, 18.90%

Fig. 6. RS15-GC67 A 2t=¢ A4 ¢ H&

RS15-GC67TZH-E 4719 #% /NS A A (Fig. 7).
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T2 THW I (100 - 80cm): FEucampia antarctica var. recta®t Fragilariopsis
obliquecostata, F. rhombica, Thalassiosira antarctica cold type2] 2t=o] FTH-3}
Al vreR

T2 1N IO (80 -45cm): Actinocyclus actinochilus, Fragilatiopsis cirta, F.
obliquecostata, F. ritscheri, F. sublinearis®} < sea-icel} sea-ice@AlFo] 2=
o]  ZF7}sPHA,  FAlol  Odontella weissflogii, Rhizosolenia  hebetata®}
Thalassiosira antarctica~ <7}t E3E F4S Hol= F-3to|th

T2 TAEAY IO (45-15em): +HW A F7FstY Odontella  weissflogii,
Rhizosolenia  hebetata®t  Thalassiosira antarctica®l 4F=o] Al glom,
Chaetoceros resting spore?] AbZo] o] I3} HollA Bt} 7439 Fucampia
antarctica var. recta®t F. sublinearis®] At&o] F3-3}t},

T2 -4 IV (15-0cm): A A 5309 Eucampia antarctica var. recta
¢} F. sublinearis® At=o] T4astil, sea-iced Sl Fragilatiopsis cirta, F.

obliquecostata’?t = 7}3kt}.

2. 1FAHA 2 E9

7}. RS15-LC108

RS15-LC108¢] HA A= table 1014 yebd 213k o] 482cmell A 0.78Ma, 1418
emol Al 1.95Maoll ald . 7% Al RA] Fo 2 Actinocyclus ingent LAD
(last appearrence datum)”’} 0.5-0.57 Maol a3 5 +=t] RS15-LC1082] 50cmell 4 =}
Ao g2 yepdt). w3k Fragilariopsis obliquecostata®l FAD (First appearrence
datum)”} 3.49-3.58 Maoll @ = =Hl o] 3Zo]9] 1650 cnell A 3 =@} (Fig. Q).
ojef & ANE FHAYAL Adet vlus] B A Zoe sHF7F 3.39-358 Ma

o]Zo HZHo] F¢ o 1418 emoll A= 1.95 Maol| tiujE T} 482 cm =30 599
2 AUE 0.7 Ma o i@y HAHS 50 cm 2FS 0.5-057 Ma o] deol EA 5
ASS & 5 Ut
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Actinocyclus ~ Fragilariopsis  Fragilariopsis
ingens separanda obliguecostata
. 100 10 0 10
0 | | | | |
i = = e
128 05057 Ma Z:} &
200 — — 134145 Ma—3
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350 — = =
100 3 = =
450 3 = =
500 i =
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03 3z
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= 800 = = =
2 =
® 950 3 — =
1000 —3 00 =
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ws 2 3
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(.
1700 = 5 e A

Fig. 8. RSI15-LCI108 Al Alth A A&

R515-
;E;Sﬁ Age (Ma)
(cm)
432 0.781
613 0.988
661 1.072
172 1.778
1418 1.945
1661 2.358

S ol g3t HAAY] B MC Ay
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ol EYE AEFH J1F FE5S open ocean/sea-icetopen ocean® 9| H|E 1 =Z
2 Yel B Zone I A= sea-iced©| A8l Paralia sulcata®) 2rZo] A A
el Az, Zone ol A= Sea-ice®t open ocean F9| AkZFo] 79 H|Z=sl ) AHE

2= open ocean® ©| T7VetHAM Paralia sulcata® Ar=% S7lete A3de HQ

il
s

t}. zone IIY A= open ocean® & At=o] M HA, Paralia sulcata®l *t=o] U
Z Y43t} Paralia sulcata 722 long range® 52 dubd o=z wurs]A glacial
transportel]l Aobd7] f2l3sl7] Wil Ross sea®lAl reworkingS A Al & F
© 24 deglacial ice stream©] U&= AHdA YeEY=Y], o592 2HE9] zone
1] 200-1000 cm Sl &F-3kA WERTT.

webA, ol 5 F¢E B zone I glacial®| 7], zone 11+ deglacial®] 7], zone III

+ interglacial*] 7] Wiu]HE ) (Fig. 9).

1. RS15-GC41

RS15-GC4172o] o] A A= 1 oA 4 ka, 530 cnollAl 411 kaol o] =m,
RS15-LC1089] EHAZHT O 2 TTo= 745 Aok & w9 aged
s BH, 7 7Y 240 109 S 7712 Wsghs o 4 Atk (Fig. 10).
RS15-GC419 A += Paralia sulcata®} Stephanopyxis turris®] At=0°| zone 13} II9]
A FHSHAl AbEol "d 53] zone IolA e o] FF 9% Denticulopsis mac-
collumii®] *+&°] 360 -390 cm TFFFAA v=F 2E=H Y. Denticulopsis maccollumii
+ FAD7} 16.34-16.91 Ma, LAD7} 12.32-14.36 Ma°ll a3 =] reworking & &<
& 4 Aok wEbA, Zone 19 EHAIHS glacial A7l =™ zone =
Paralia sulcata®} Stephanopyxis turris®] *F=3F B &9 sea-ice?} open water 3F
Aol AldHqoz wWalst= X Gol|X F53 Actinocyclus actinochilus?} 713},
T3t zone 19 HAH FZo M HEH open water &9 Fragilariopsis kerguelensis
9} Thalassiosira lentiginosa®l *r=% A A Yepbdrt, o]t o=z HH zone
I oF7MA] = sea-ice?] A&FS Wol] W& deglacial3hd o= AZtH T} zone III
ol M= Paralia sulcata®} Stephanopyxis turris®] 4F&o] 79 {19] reworking©]
w$- A A dojys stH o g MNAFry 7V FXRS AL Fragilariopsis kerguelensis

9} Thalassiosira lentiginosa®l 2tZ°] zone oA Bt} Bo] F7}8tal sea-iceZ 9]
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Valve abundance  Paraliasulcata Stephanopyxistuiris  Sea-ice + open ocean taxa
0 10 20 30 40 S0 0 48121620 0 246810 01020304050

0 _JJ_I_L.I_LLLI_J 0— 0 0 nn

50 — 50 - 50 50 e
100 5 100 5 100 100 @ T
150 5 150 - 150 150 )
200 che &34 20

250 250 3 250 250

300 300 3 300 a0

350 — 350 < 350 0

400 < 400 — 400 400

450 — 450 — 450 450

500 — 00 — 500 500

550 — 550 — 550 £50

600 < 600 — 600 600

650 — 650 - 850 €50 =
700 700 < 700 00 g
750 750 — 750 750 &
800 — 800 - 800 800 8
850 — 850 < 850 &0 =
900 — 800 — 900 800

950 — 950 — 950 950
1000 1000 — 1000 1000
1050 — 1050 — 1050 1060
1100 — 1100 < 1100 1100
1150 — 1150 < 1150 1150
1200 — 1200 — 1200 1200
1250 — 1250 — 1250 1250
1300 — 1300 3 1300 300
1350 I 1350 4 1350 130
1400 — 40— a0y 400
1450 — 1450 {r) 1450 1450
1500 — 1500 —4 1500 1500 =
1580 — 1550 1550 1550 g
1600 — 1600 —_? 1600 1600 =
1650 — 1650 — 1650 1650
1700 — 1700 — 1700 1700

Fig. 9. RS15-LC1085ojo| A sea—-ice®t open ocean +¢| wH|: e} Aols FZ

Paralia sulcata X Stephanopyxis turris®] WX & o83t 7|% W3}
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=5 THS Ao E Ho} seasonal sea-iced] S W= interglacialdd o= A
ZFE . zone IVE 7HAl7F 3738 open ocean® 9 AbEo] Fo]Eal thA]
Paralia sulcata’} 57}t A2 zone I A Xt} T colddr Ao =2 glacial 2 tran-
sition¥ = 40w A7 rxo] HolEHE dAstd ok 2 s & F
RO, o]F A 3ehA, EATA doly e o3 MISAH S HlwE sfE™w oF 104t
WS F7]2 HolE7t & gt Ao 2 yEhdn (Fig. 10).

ot. RS15-GC67

RS15-GC679] HAAN = oF 10 emol A4l 17.8 ka, 95 cmoll A 36.8 kaz Al I F
ol A 7} Aty AL e FFolth RSIS-GCE7ANAM A& F% T open wa-
ter environment®] A|A|A}Q1 Fragilariopsis kerguelensis®t Thalassiosira antarcti-
ca®l 2=} sea-icet WAE FO2AM Actinocyclus actinochilus, Fragilariopsis
curta, F. ritscheri, F. sublineariss 2] 2t= =X o8] A5 =0 HH 374
S FAY ¥ I+ AEHo = sea-iced F3¢S Wil o] Eo+= open ocean3t7 2l
interglacialAl 7] o™, - IS F& sea-ice SHAAH 7} ZojAHA - 1
¥} [[H = colddt glacial Al7]olH, -t IVE 7FHA theFo] sea-iceF o] U E}
U A F. kerguelensis’7t YAl 2b=EH7] AZFeleE AL WY MR ¢ >8]
A= 721 0 2 interglacial Al 7] thA] W3ES eI CHEFig. 7).

RS15-GC67 ) 2 K- #2415 Opalgt, TN, TC, TOC, CNX| & +x do]E <} v
gt HW g2 H O T4 = CNgtel & v % VAl v=2e won, o

Aol Oell M= opalgkel w53stal, TN, TC, TOCgtel A3 &7

+
QL
rr
=
={
N
=
__);l_“
-

sEE 47 F7het F2 2A0 MAE 30 cmd %S 442 TN, TC, TOC
4dhe uhd Opalgtst  CNghel Z7beh] 2 AAF FE=
z #3Y Vel A& TN, TC, TOC#e]l AUAom e e wolm itz AA+
BEE Ok gadtth A5 delEe wws) & Ay TN, TCS TOC el ¥
g7} 2 AAS FE gkl WMEel F A Ao welth(Fig 11).
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valve abundance
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3-6d el 715 zZFr=v}(Venegas et al., 2001).
GRACE 914 <4 #59 sXd =9
WRE x3aiA 2002 4€5FE 20050 79 Apole] A%k 13
(Velicogna and Wahr, 2006). Ramillien et al.(2006)& =3 Z# ¢l HAS E&lo
2002 79H-H 20054 5¥Et =S A 67428 Gto] S
10723 Gto] F4, FdAE Az 40436 Gt & =4S HASATH

olEAS S FFuE] Q= e YA gk Im EE FAHOEZ 5moly
7

4
2=
ol
)
rlo
ok
ol
4
i)
k|

H
R
lo

Ne)
I+
N
w
)
.
S
Jo
i
3

)

>
b
1y
flo
re
N

il

w2 A gol x| a1 Ql= #AFo] 1992\ H-E 2001 Alo] o] b
Weo o] S¥H7] 55 o] o At 1mo] gFobA= Aol yEut
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