TSPP16010-052-12

0.
0{0
o

i

oM =

O

=l

g |

|

Ar
1\

F

Z 2N

TT

@)

~O

__ot
1



Al

ZAN g= EH=SUHAM #XE 0S¢t

=7 He AEH S

PRS2 =

il

3

S
=

B

-

oll

1

2017 .

LICt.

I

o
=

=
=

2UMZ X

=

==
o

ni

o1

o

2

—_

Ul
ar
il
ol
<
=
ol

i
i

py

(m]
R

f)

-

wr

Ok

80

-

ol

ol
=

f)

-

wr

Ok

-

<0
ifg]

<l
[y
&)

KD

wr

Ok



HIA 2=

EREERE: 24 9T HARIA F2F ol88 1B 97
3 ek gt
R LR R i 2 e 30,000,000
A7) 4 . 5 - .
ol EEEEIPEE FECE RN SPRE
=T [¢]
FAZEAT | A0 SRECECECE
RIA

QoKATARS FA 07 24 50020 u)

o=
\__‘—r‘

O FOIE A E WAPI3-GCATZNE ZH7F 23% 48% 9] 7t 3H4o] 34
O Tz A F FE 27~75%107g B Y
< $A%: Eucampia antarctica var. antarctica, E. antarctica var. recta, Fragilariopsis

kerguelensis, F. curta, 2} Thalassiosira antarctica's

< WAP13-GC47 o] 25H 3749 #+% +7JH=

it

|
O T AW L 560-420 em -3 AwbE o2 23k A7) (warm)ol H A
O gFE AW I 420-160 em-7F 28 Al 7] (warm)oll Al g Al 7] (cold) 2 W 3}

O arxE - Y I 160-0 em -7k 333 A] 7] (cold)oll E 4

rot
ll

a2, 7Hj'“)\ o 2, LZ]:]I: 2 I_H__-/ ?}%
Al 0]
| r

(% 578 ol

> @

f)

O:

of2
2

diatom, valve abundance, assemblage zone, warm, cold




2
Jfa

)
-
o,
BT
=5
=}
rfo
k1
rlr
=
X
—
(@)
(@)
a7
()
(@)
o
Q1
a7
N
)

o
(@)
]
~
k1
o
k1
olN
N
N
_0|L
2
o
H
B

community members, 2004)°] HEXo] Qi Aa|E A = (Lisiecki and Raymo,
2005)3 2] ~Z(Ding et al, 2002)< 4 WwhdS I3tk ddeo Wr-H7] F
717F 7155 vk qrxs Fl el A A BAbRke] 75% 01 %S AFA e gt AR

Q3 9 i oW (Treguer et al, 1995),
g Ao AFH BEee= & AAFTEC] W FHEAL HGEtA EES
o Wb EReE 99 979 w843 v (El-Sayed, 1971; Burckle et al., 1987),
2559 2%(Neori and Holm-Hansen, 1982), Sea-ice?] I *¥(Abelman and
Gersonde, 1991)¢} =3 9] <ot A (Leventer, 1991)%5 ¥ #Z& Jrfuke] af okt =
AAgo] w$ Fa3 277 Fu(Crosta et al., 2004), A ENA A=

2
—gole] wske AT dFAG e Fx A

=l
BN
=l
i)
lo,
D)
il
rlr
o
N



As Bo HoH(Clark et al, 1999). &= ¥=& we} 52+ WsH(Scambos et al.,
2004), AEF=o =24 H (Thomas et al, 2004) Pine Island Bay2} Amundsen 3] <
A2 FEHE Wl 29&=9] Jakobshavn W3kH(Joughin et al, 2004)9] E&&%%
ot Skl FE AL Hart Uk 20471 &< Wst Rk o 2 1930 o oF

=1

19409 ), 183 1990 o]= 7+4 A A A7) 7F 9 HOerlemans, 2005). 29

rr

A A HHE ATE s FRee NdT PR A aEAsE 75 2 A4
HABRRY FEEANS Fas,

25 AAsAY. 2 g4 F5 AFE 7] #1585k Scherer's (1994)¢] Al 54 €
B S AREET X AR 2 gol w2 A (10%) 20 mest 30 % HAkst AT
25 mE #H7Fs ¥ Hotplate$l ol Al 1AIZE o] 7 ge) 24413 &9t FolE & o
Al FE G kst AaS 15 mE skl 1A o) B F % SRTE
ol Zheters w7l i stetekEa RRAd 2SS A fsiA S
Es gl gA FRFE Atk o]de decant?gE Al WHolAd WHE S}
Arolu B4 EAES BT AATT Sdel=Sdtavt A E settling

containerol] ¥ il A9 #AZX7| ¢tolA AZXAZ1F NaphraxE ©|&3te] 7AW =

f



=
—=

ML

=k #@vAd #ES fEA AlgE &eel= Sk E Nikon E400 #v]A
= o83ty VS S dFstn AR 23 gz S AFEds 9
e A= Scherer(1994)¢] A+ WS AR&stH Af=ke] A4HS 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)Z A}-& 3}
V. 04 =

A= Bigo Bay vlF2ZEo Al A H S do| 8 AE WAPI3-GCATE=H-H 7Z+2F 234
48%9) qtx Aol gAHALH, 2 MA F FEE 27~75x10/g Mol D
stttk Bigo Bay Q1A e] i3 A& AuldlA e FdE= ZolH, 32 3}
A R 2SS A HEWH F2 Fucampia antarctica var. antarctica, E. antarctica
var. recta, Fragilariopsis kerguelensis, F. curta, ¢+ Thalassiosira antarcticas ©|
F2 AZHEAJT o5 7R ZHe] AEdAd 98 3 qrx wFdE A8E
ATk xR AW 12 560-420 cngtgtell e EstH ANbA o2 2ukgk Al 7] (warm)
of HAEA, 2 FHUY U= 420-160 em -3kl sl sy 298 Al 7] (warm)ell
A gkesk Al 7](cold) = W shgko), B3 280 240 cm Tl A &= gk Al 7] Qe =
Erstal gelEEe sl Frbe=H ol TR HAg=Eol wdd A2 A

Atk 2 FH M 160-0 enpgkel sgshe @@ A7l (cold)el =459

L

V. AN Aste] &84 9

AAT BE7] & 2047] olF FEd] FFad o, WU Et Fkete A
S Yl AL olyt A 153d(1998~20121d)0ll = AR G- Hit 7|29 A4
7b % kA, 2wate] “Fh(hiatus)”71ZFol gt alzkA] o AX I Qi) o] 7] 3kol
AATF B2 0.04°C/10d o] A5AFS vetlled, o]=1951~2012d
717ke] A5 E 0.11°C/10d 9 1/3 AXo] AuA] e 715
Ul e, dol2Fe 9%, 3% 2 dymet 2 iR VFHsAd
&

g Fol 1 Aoz AAHYO, obF 1 B A0S WHAA %n



HA 7]

[e)

L

15
<H

3z

=

e

o] 7}

AA T e 7]

}

DO
XA

d

ik w2l

9]

3 ol

a7t

-

1

5t

°

2 vha

>

%

u}

-
1

0]
s

o~
T

=

]t

A

HE= A o 7

2
=

T 3o



SUMMARY

I. Title

Research of paleoenvironmental change using diatoms from Holocene core

sediments in Antarctica

II. Purpose and Necessity of R&D

The average global surface temperature has increased by 0.74 °C over the
past 100 years (until 2005), and the global warming rate during the last 50
years was twice. Also, the average global sea level has risen by an average of
approximately 3.1 mm per year from 1993 to 2003and the velocity of ice sheets
in Greenland and Antarctic inland is increasing. Comprehensive observations of
glaciers, ice sheets, sea level and ice sheets have been available since the 1960s,
but previous data are kept in sediments. Glacial cores preserve the
paleoclimatology data (EPICA community members, 2004) of the past 740
thousand years; deep—sea deposits (Lisiecki and Raymo, 2005) and loess layers
(Ding et al, 2002) record millions of years of the series of glacial and
interglacial cycles. Diatoms account for more than 75% of primary producers in
the South Ocean and play a very important role in the global circulation of
silicic acid and carbon (Treguer et al., 1995), the environmental indicator species,
There are very rich and diverse distributions of environmental indicators that
are restricted to specific environments. Therefore, diatoms are extremely

important indicators in the reconstruction of the oceanographic data of the



Southern Ocean, such as utility and ratio of nutrient salts (El-Sayed, 1971;
Burckle et al., 1987), surface water temperature (Neori and Holm-Hansen, 1982),
sea-ice distribution (Abelman and Gersonde, 1991) and water mass stability
(Leventer, 1991). Data from diatom assemblages derived from sediments suggest
changes in glacial-interglacial periods. Diatoms in the Antarctic area has been
studied consistently since the middle of the nineteenth century, and the purpose
of this research is to analyze diatom assemblages to establish diatomic
biostratigraphy and to interpret the environmental changes during the Holocene.
These research data are very necessary to contribute to the reconstruction of
the polar climate change records. the research is essential for the accumulation

of the yet insufficient micropaleontological data on the polar region

III. Contents and Extent of R&D

Records of past glacial periods indicate that ice sheets have retreat in
response to global warming and expansion in response to global cooling; they
also show that ice sheets can retreat much faster than they grow (Peterson,
1994; P.U. Clark et al., 1999). It is important to pay attention to the flow rates
and increases of glaciers flowing along the Antarctic Peninsula (Scambos et al.,
2004), glaciers flowing from West Antarctica (Thomas et al., 2004) into the
vicinity of Pine Island Bay and the Amundsen Sea, and Greenland’'s Jakobshavn
Glacier (Joughin et al, 2004). During the 20th century, glaciers generally
decreased in size in the 1930s and 1940s, and most since 1990 (Oerlemans,
2005). The acceleration in the thinning and the decline of some polar glaciers
(Thomas et al, 2004) is the result of ice sheet separation induced by the
oceanic and atmospheric warming. The Antarctic ice sheet is likely to remain
intact because it is too cold to melt, there will be a significant increase in the
amount of glaciers flowing into the ocean due to ice breaking off the ice sheet.
In this Antarctic environment, the study of past sediments is very important,

and it is necessary to trace the climate change of glacial and interglacial periods



in accordance with the goal of this task of constructing observation system of
West Antarctic ice shelf change and developing technology to reconstruct the
Quaternary deglaciation history. This diatom research was carried out from core
deposits in the Antarctic to reconstruct the paleoenvironment at the time of the
deposition.

Core WAP13-GC47 is located near the Bigo Bay(65.612793 S, 64.758447 W,
673 m water deep) For this study, a total of 29 core samples were taken at 20
cm intervals over a total length of 560 cm. To extract diatoms from the
sampled sediments, we used the sample processing method of Scherer’'s (1994).
The dry samples is placed in the beaker where 25 ml of 30% hydrogen peroxide
(H202) had been added. 10% Hydrochloric acid (HCl) was then added to remove
organic carbonate, and samples allowed to stand for another 24 h. Samples were
washed in distilled water to remove chemical residue and salt crystals. Washed
samples were prepared for quantitative diatom abundance analysis using
conventional microscope slides according to the random settling method. All
diatoms were counted up to a minimum of 100 specimens excluding resting
spores of Chaetoceros spp. and identified under a Nikon E400 microscope at
400X and 1000X magnification.

The number of microfossils g-1 was calculated as follows: Abundance = ((A
x B)/(C x D))/E (A = number of specimens counted; B = area of the settling
chamber; C = number of fields of view; D = area of field of view; E = mass of

sample).

IV. R&D Results

The sediment core WAP13-GC47 was collected from near the Bigo Bay and
contain and from them 48 species within 23 genera. The diatom valve
abundance within this core ranged between 2.7 and 7.5 x10° g-1. The diatom
assemblages from here were dominated by FEucampia antarctica var. antarctica,

E. antarctica var. recta, Fragilariopsis kerguelensis, F. curta, and Thalassiosira

_10_



antarctica. Three diatom assemblage zones were assigned to the WAP13-GC47
core.

The diatom assemblage I corresponds to the interval between 560 and 420cm
and was deposited generally during a warm period. The diatom assemblage II
corresponds to the 420-160 cm interval and indicates a shift from a warm period
to a cold period. Additionally, the section between 240 and 280 centimeters
shows an increase in the number of open water species despite the cold period,
which is thought to be the result of an influx of surrounding deposits. The
diatom assemblage III, corresponds to the 160-0 cm interval and deposited during

a cold period.

V. Application Plans of R&D Results

The average global temperature has steadily increased since the turn of the
20th century, the trend has not always been upwards during the whole period.
The upward trend in the average global temperature has notably weakened in
recent 15 years (from 1998 through 2012) that it is considered a hiatus in global
warming. During this period, the global average temperature showed an upward
trend of 0.04 ° C / 10 years, which is only about 1/3 of the increase rate of
0.11 ° C / 10 years from 1951 to 2012. The decade-long internal volatility of the
climate system, the effects of aerosols, and the relationship between
extreme—earthquakes and large-scale climate variability, such as El Ni?o, have
been suggested as the cause, but the exact cause has yet to be revealed.
Paleoclimatic records derived from using diatoms, it will be possible to
understand current changes and forecast the future in atmospheric composition,
sea level and climate (including droughts, floods and other extreme phenomena)
from an extensive perspective of past climate variability. In the long-term, it
will enhance the understanding of the climate system, providing the basis of

proper response to future global changes.
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Fig. 1. Core locations map of the WAP13-GC47 core sediments in Antarctica
(Google Earth).
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WAP13-GCA47.
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