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2) Dansgaard S (1969) One thousand centuries of climate

record from Camp Century on the Greenland Ice Sheet.
Science, 166, 377—-381.

4 | Polar Brief No.13

St AAU70ll Lanway EtAl= FHO| BIHE SFEM
1 Dansgaard ul==0f|A| o Mxa| 2530 2A
2 2ZCt Lanway 142| =29 Z Dansgaard 1l
= OlO|C|0E 42 3H'-HI| 1004F0| X|LtAOF Ot
L 1 ofo|C|0{E MBS =ICt Dansgaard w42}
Lanway BfAt= A FHO=Z X[t 108HH9| 117|=
tﬁlgf 7|§° 25t¥on 19690 =|1o| St&X|

SkX|2t =20|

ro
_>;
=)
2
>
2
|.|'
O
mjo
nx
el
ol
9]
ful

MEsQ It
T
inl
rx
P>
o
do
40
= -|||
4
10
e
for
fu
b
0%
rd
]
E
E
0

fon
N
]
=}
2
40
il
N
ro
:"T-é
o
o
H
o
1

t= ZJOIS’*AEP.
FetAlofl AQUE 2t
= 0|7 WZol

2| delzmoe| 7|52 HEE 7|E0l2t=
Dansgaard W4El2 1972
5t20| 7|£E Ul0o|Xof YHESIHS
OlA LIEtLEE 7|FHSE 7|59 2o

AL =IAC

e o
oo
N
o o
X
o
~
o
g
for

\J
=
[H
=

:

e 0d o
2
o 2
=
d
|E T
I'I —
9
0T
A
o

i
0x
9'|_|
2

3

fimi
ror
OH

[
rlo

0

Il.-71=tHs} af2{cteie| Hat

1970EACHOll SHMTN T2IZt=o| iz a| et
=2| H= WSHZOo|lA LIEHt 7|2H30| 7|82
o &&tsto M8 S &RI5t X} Langway BiARE
0|3 2tSHHEHNSF)2l X|@E 2ot GISP (Greenland
Ice Sheet Program)2h= I2I2tE BIGIZ 2 IS A]
ZHSHSICt, Dansgaard w42} AQA HIECHstmO|
Oeschger wak 2ZXo=z HO{et GISP =21
oM =Tt

AIZ=SILIX} SHCE O]

2 oot et Sxoz JglEt
20000/Ef O|¢ == WstA0E

"I5tE 07} 1981'H0]| 20370|E Z0|2| 7[HtA7IX]
Azt tto] 3(Dye—3) Ytz o{o|cH R 2). OlSsHh

982101 Dansgaard 2 AtO|AO| K| 9ot

3) Johnsen S (1972) Oxygen isotope profiles through the
Antarctic and Greenland ice sheets. Nature, 235, 429-434.



VL ]

= S0to| 7|5} 7|28 LHSIHDY oF0 UH

S| S23 HSY0| AMe0|2k= HE THA

0|F AlFet 2AM7|&0| wHsta, AW

= JHMEIEA, ®M47172 ZIF ZHY7(Q

i
0z
lo
0
o

1]
r\l
0f
N

o
a
2
im

(Eem interglacial age, 132+ & TEE] 1
™ol 712hE =&tst= M47| &719] 712
SHot= ORME Al=lo| FTI=|RICE ME
o Al X|IFE2 dste| FM7t 7t S48
HUEoRE MM o eiE ztrHe| 7

1, =0 Ystel 7|ES A7 = Wst

J0| Aol glg Aoz FYE= JRIEtE LY

rE
Il HO i?!
w of N
oL o
S Homo

mjo
Ll

Hojob
20 Ou mjo

oz e 4>

ol

1=
=]
o
| —

o ox

¢4}

HO1 AHSl(Summit)O|QICH HolE, ZA S
7H=2 1992F0]| 30280|E Z0|2| GRIP (Greenland
Ice Core Project) BISITHE A|F51%T, 0128 =
AHo R 28km HO{T! X|FolA 19930l 30530
E{12| GISP2 (Greenland Ice Sheet Project) &l&t304

£ AMFsicha

%!
20| zizt wistzo|
2o[ict 97 8B 199

=

ol chHet 2= S8 SF2W HH = GRIP EstE0]

il

N
i
=2
]
P
10
N
ol
o TR
fo

9

o| 7|=H3s} JIRS 0[=FECH AM HIOoIXo| LS
Al ECL? o] E=R20Als Xt Waty| SOt a4 E LY

off 2EARIA 5~10°C7t ALEH= 0l |7} =R
O 24H0|Lt LO{RCs AMOl 2SRt Of2]et

st 7SS Ystkzo| 7|22 FOhh=d| 7o

-

=

£ 3t Dansgaard 14=2} Oeschger w4=2| 0|2 A
XHE A D/O O|#HIEZtT STt D/O O|HIES| 2

4) Dansgaard S (1982) A new Greenland deep ice core.
Science, 1273-1277.

5) SE0IM= 1sH ZFE0| ARt of 2,640t
RH7ER|2| K| A|CH

(i

g

]

6) Johnsen S (1993) Irregular glacial interstadials recorded
in a new Greenland ice core. Nature, 359, 311-313.

Polar Brief No.13 | 5



fob
O
S~
o
o
rE
[m
o
re
il
rn
iul

2
>
rr
0x
ol
]
o
rr
>
|3
0

8

(§

S
g
3
|.|'|
uE
3
i
30
u]

JRIRHE GRP WEIROI0IA ¥ 279 7|=S A
HEE SIS E B ¢ satK e 4 giRict
Z2 A ZHY7I(QF 18H 1 F 0| SAIXIS) ZHYT))
o 7|37t MTHMOE FYEI0] QU HiBiol ¥ 7HY

[rrir
oA
Jon
N
H
o
A
59
20
[
oI
N
ro

a0 —oO
O] AAUZ| W0l o= siLtel 7|82 2JEHELR

SRS THSAS olnlC

OjAEZEt YstZ0] 7|S2 &felsty| #Ist] 2003
dofl a22gte oM S0 Xt XIFHolM
30850|Ef Z0|2] NGRIP (North Greenland Ice Core
SICHR 2). SfX|2t

d Yo 7|=0rs =9

—= =

o
5]

0]

Q
0z
ol
1
)
i
=
P

of
7| 2ol 2%et A ZH7(9| 7|2HE2

rMr e po g2

ez}
Qlgh o~ QIRUCH TeiM E CHA] SRS AIF3Y
ol f2|Lt2tE Zasto] 1470=0] FosiM A=
NEEM (North Greenland Eemian Ice Driling) &t
0{0|CH2E 2). 20114 25500/E{7kX| A|Z=8t NEEM
UstH019| 7|=2 CHlls| Al ZH7|e] 7|1ES HESt
-

1 AMCH, GRIP LS00 LEHLL=E S2iet 7|

2

02

6 | Polar Brief No.13

LAZX] UL A 2P (2] 7= HS o

& SHLIE 215Xt B2 SIXEnt 7&Kt
A

iR Aoholl 7t B2 dekg = A2 azt
Moot H3EL Hnst WE2 A7t MM
O] 21} & ME|OIEE =X tE H=E X720l
M 7HE ARG X|FOo|C, 2t =0l AlFEH Y
SstE0l= JZ=E "stFoECH EM @) E 17|
FHslo| 7|1E2 SHE = ULCL H30M AlFeH Y
SlE012 20 Mx| A0} EAE(Vostok) 7|X|0flA
AlF=St WStEO7t MAl &S| TR 7ISE0f UCH
(O3 2). 1979HEE 20 SO i3] Xl AME A
5ot 20f 1998H0f| 36230|E{7tX| AlFot=dl 8=

32650|E{2] WaITOIE AlFsIZen 2af g0ghae]

Q= ZoZ LIEGCHaR! 2) e
2 X2 7|X|2l = ZX|(Dome Fuji) 7|X[0lA 2007
ol 30350/E{7IX| AlF5I¥emM o] WatRols 728t

H F=9| 7|IES 7HX|n AT 3).

=2l WatZooM= oA AMZIXIL] 7I1ES =
HE o AE? FEUU StE2| WRHM= 1
sior HECE Lo7 B2 E8E HE + USE A2
2 B ICh SHX|T oA 22E 3= H=E A
2 ©X| 2 =Tolct ste| S50 2fst == o
0| SleBME 4 0| oldel FHE 71! Yatel
= ZotofF Bt Ackt X822l Z[Hretol &



1 o|RE YWstRojutets st flsids FUL
Lt YotE AIFE & U= 7|&nt QlZ2tE ERst
1 U0{0f 3k7| WZOICH M HHE WAMF ME=
S2 3 0|E ZHO|7IX| YSIEHE AlFst= 7Ie™
= 7HX|1 AR L2|U2k= ofF 8 0jE HE=Rt
Al = QUL o 2 USIENE Aot U
YE5tn =@t T 71&0| B3t R2|U2tt
MEI= +&0| YstAojutels f&sh| flsiM=E F
AHCt HEUSIEAE AFSH| 2ot EXV|E &=

SHA= WSH2| HIEO| =0tM BlOX|= &= 2l

Of 5t7| WjE0|ct, “ZALstEHaEATRS] 21 IPICS oz MII=Z +FO AR J|eEHE SHsHA HCt
(International partnerships in Ice Core Science)oll Al ™ H2o| LR XESH| /g nFEQI HE st
= Z|tf siotoZ 18Tt H o|Mo] 7|2E E)E £ 71X ERstn e 2Lzt ZHA ol o
e EHF XHE sedis LS 7|20]|1 ot TE T 7(SE 71 AoIch O &9 sttrt E

= A o2l S WX S(subglacial lake)oll o
H 2 Wt 7I15S = A= SLEHK(TH 2447] St H5tolct E30lMe= XIZ7HX| 2 400702 310
20| A o L™slHN 2ot MUSHA 7152 =¢ A2 BINSIt YHoH, 7HE 2 A2 Aot &
CiE= Ax £2% A7 FAMo|CH HX2 olE & AET|X| HOAM LAE AMSEM 7= 272 H
M, J2I2tE NGRIP WatZ0{0N= Xt Wakz |7t &2 ZorStCt XS0l et 2tale fulioh 3 = o
2 =301 10t 51 54 A MEEF 10 X H ™ ALO| oh 3 S0 EMAIR EXs| DEE LS AN
O] ‘L oFx|ah S245t 7|SHSQ SHEE0[0 oA OfX|e] MEAMTIt EXHot=X, EXHSICHH HE
A(Younger Dryas) eti7|2] ZusidE 7|S0| SH Al MESET ZISRE=X|0f thet atetA ojFolct o]
ZIUCE” 0] 7|20iME SRAIE YAEE0|0A S 2{5t 7= HIZ QAIEA EAL HHRtE & A E|0f
ot SHMAC| 7|FAIAEIO| 2t 1A LHX] 3 0Ll QUCH Z|2 0= ATE2 H= 84| 8000|E Otz
ol H3ick= AMMO| B5{NLE o] B7= 348t 7% ol U= Whillansztz 22 HIXMSO0IM £ =2 0|MS
HIIE LIS R & 7|Z x|t Foel ‘B2’ 7t A 2 2745104 Hlo|xoll E1st7|= RO, ol 2Lt
M2E Uds Jtsde E0iF0 UCh O[ME st 2t g9 A=t WK TEM WXS S
FO0l|A OFF MLSH 7|22 S|SCHH o2 7| =SE oA XMo| HSE MM He=z nEo H O
B30l chet ME2 AMS0| &4 ==Y Zo|ct 22 7|2t 0 AFOFHZE Q79| X|&7HSEt
2ol 3elsk= A0l npste| HHEA Jix|of 7+E
Heisicta 2et 4 Qlot

V. el YsiA+

7) Steffensen S (2008) High—resolution Greenland ice core

EJ-|‘ 100;||_=|o| ;g:HpE ‘Z!Af% 7|_;;|_| —?—E| |—|'Ef9| té'a'ﬁ data show abrupt climate change happens in few years.
L B Science, 321, 680—684.
T= O[H 7|= HAOIM HE HAZ Tsta AUCH
SHX|oF MEIZO| A0 EE5lH ™ OFRIE st 8) Christner S (2014) A microbial ecosystem beneath the
_ _ West Antarctic ice sheet. Nature, 512, 310—315.
I FEafof & XS] A U= A= AFO|CE

Polar Brief No.13 | 7



No.13 wizs)

Polar Brief

135 2016 6% 12 | Ll @ IX|HATA

(21990) QUIMAHA| HpF S0|2fE 26 | Tel. 032—770-8400 | www.kopri.re.kr

XN B2ot Qa|at S

(FXIATA Dj2f k)

. S0{7tH

£30|At8le] ME O|MEH “®FT(indigenous
people)2| 25" EXl= 23 HHHEHAQ| I O|x|=2
CHRON RiCh S22 2HgH £
7ol Al AtEmt XHRIIH B2
o| g™ ENofl 5 el

o =
LSoA=E Y& =

]
0>

123
10
= Lol
T
=0
ol
o &
58 g
0o &
r o

-

HJIO -|)||

o 2
2
Ofm
1
™
2
fjo N
J0
pal
=Ol|=l

o
24
9
el
rir
P
i
°
39
Kl
HI
Ju

> HI 32 M
N
=2
=
Ie
fou
1o

2o
0=
3
2
I
lo

o
Ral
1
ro
e
fo
o
N
Jon
E I
fon
0
rio
ro
0
>

SotX| B

b 2tse

EE I
ol

A

&
i
mjo
1)
o
30
rr
fl

2
g
il

2
]
N

2
1o

o ox

—

=
)=
ol
T o
h JLI
Y
M
s
10

o >x
2
o
o
rol
M

i1}
=}

HI
14
rio
M
ro
o
HT
ol
oz o
IAN
o
ro
|

H4(human rights) =
f. 9| 7{&o| &
MHEE CHUstod, EFR1o

. BHl, i S2f At

r
0

2 Ir
3o
O

1|

foi
Pl
o
=)
x
:
1o
i
o
i

r

=)
o
M
0
o
o
H
2
e
ro

bt

% 2 02 0
m\l 0_>,_ I-u
Mo |0
o Hu
T

m
il
™
oy
El
H0
ro
oX

& Ha| 0|4y, XA (self-determination)

o

H

— - =
T Aol 0|=7[7EK| HF2 QIHOf| TSt

CHZ2 FAol 2ret A7 LE 2|0 2Tt

N
-~

I SME ME - X|9X|A(Traditional and Local

Knowledge: TLK)Q| E5= fF0Io| MER35I9| &

0

=
= S
= o = (o] AL o
£ =1 QIC 20| 2= #F0I0| £3Moz |x
=
=

*
B[y
pal
i
b
0z
&
e
-
=
=
T
n
o
N
N
©)
I
A
rio
lo
fu
it}
0x

n

8 | Polar Brief No.13

Alg ThARE - ZRIE X2 BREoRM SEX - X3

Moz Ha|Z sk FA7HEICS FMI2 olopt ict

1o
=

(i
i
2
Io
Rl

0] 20M=E F39 WAL 715 = 22
et 55 HF2e [E - X[9XA 259| et
theh HEJH ERoiths 220N S2sto, 50|
At2lo] 25 23T HE - XXM 250 2t =2l=
=2 LUl A Ml stoilM CHROIM 2 HSX
Al g =9 IES Avfstitt

Il 220lAl5]e] 23 ¢F0 HE - X|
SIX|A BE

S30|AIElE 2013E 128 1istEE] HAIZA
(Science Cooperation Task Force: SCTF)Z AX|5}
[, SCTF= SSUeHHHUSIE I8t &2

=HZ 5 HO| 3915 A, X|IERAHH, 21
gl - A22| &, ololgfol| ther ®Z, Hxel=at

of FEtS
o PN
o

ER

—



2015 8&oi| Hiot= FHISHAI0NA 2|0 SixY
o= dE B0 A= SIutsrFHZTSHE(RH(0I5H

TEEQY )72 M11Z0IM FE - X|ISX|A o] 25H0]

FAESOA 22l AHEE 236t ot Xm of
™o I ottt 3 EEE AlRlst adst=0
UM B0l w2t FHXS0| HE & XGX|AMS
ot HIot=E FaHsto{of stoh = Z<0ll
w2t E&F X[F A7 HE 2 X[GX|A ERXet 0|
ol 2 st Y WSHEIIE ~3lshs ROIRt
= 7te| SMASE E0lsH &+ UEE HB5HH
OF i}, Almf Z<0l et M8 X XFGX|A HRXt
0| o] FHol|l E ot Y apstEItof| Eodst
T2 E5I040F ST M| 71X QAR BEXS
S5 “5lofof StiKshal)" = ESS AMESICH= Zi2l
o, YEtMo =z xOk0f|A shall2 should2Ct Zst &#
S10|X|2t, &2(encourage)l| 7|&0| RSsliCt= M
oM 1 2lo|7t BEEls AR siAEC

() M11x=7t @ ntstARKe] ME - X[HX|A
of & Al F=E, 2 TS - XGX|A HRXet afstd
T WIKIZEe| SMAE, Q) TE - X[GXAN HR
xtol i 2 HWot &0 S2 "HsHof siot ety A
1 QUeHE, OFRI7IX| E2FLIe| ME - X[HX|A Xt
HE S5l S2 XEMLH HElZ2 BESet= HAlol=

2) Copenhagen Draft of Agreement on Enhancing International
Arctic Scientific Cooperation (2015.08.)

3) Article 11. Traditional and local knowledge:

1. The Parties shall encourage participants to take into
account and incorporate, as appropriate, traditional and
local knowledge in the planning and conduct of scientific
research and activities under this Agreement.

2. The Parties shall encourage indigenous and local

communities, when appropriate, to facilitate communication
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TRAPPED UNDER ICE

A team of researchers is about to drill into Antarctica’s subglacial Lake Ellsworth, which has been isolated

7H, 2005E0i= 1457, 2012H0{|= 379742| BIHS
7} 7|12E|ACHWright & Siegert et al., 2012). 0| &
EHAOPt HAETS AFE FEsIHM S0 B2

havmg coped with ma
and contamination concerns.

Lake and ice Weddell
This team will focus on the role lakes | Sea 0
under glaciers have in determining \ ANTARCTICA
1992 — Drilling how fast the ice sheet loses massand || o ¢
of borehole influences sea level changes. . g
5G-1 begins ® South Pole %
Ice sheet e 7 ~Project area:
(over land) ealdl Ross ice shelf;‘
= Ul '
RossSea | 73
A.;: i Miles 500
les
L ot Ice strieam GBASE
ice and debris LISSARD Gr zone
N N\ st
A\\& ‘ é RAGES Ice shelf
Antarctic land Lakes :
i Seawater
M under the ice
Biology
T This team will study biodiversity
— Stopped for
more than 5 years mﬁ‘:ﬁlzgi’:&mgg;h e Underground
BTt this harsh environment. Hivers

Drill stuck

2011 — lce-water
boundary reached

(a8 2) 2{A|ote] HAESS Al
(http://www.ellsworth.org.uk)(2E2%, 2|), 0|=22|
=%, ofzH).

www.wissard.org/)(2E
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Antarctic
ice sheet:
depth 3 km

for millions of years beneath more than three kilometres of ice.

» Filchner-Ronne
Ice Shelf

ANTARCTICA
o”SouthPoIe

Ross Ice Shelf

1,000 km

[ Lake Ellsworth measures 12 km long by
3 km wide, with a depth of up to 150 m.

Drilling into an ecosystem

THE PROJECT’S THREE STUDY AREAS

C

State University,
University Callfom!a at Santa Cruz, Northern lllinois

University, Louisiana State University, University of

Tennessee at Knoxville, University of California at San Diego,
Penn State University, St. Olaf College

SOURCE: Whillans Ice Stream Subglacial Access Research Drilling

Underneath the thickice in Antarctica, a layer of interaction between land and water occurs that scientists
rarely see. A team of collaborating institutions, including Northern Illinois University, will help study this
interplay, seeking to find out more about geology and the effects of climate change.

Where ice and sea meet

This team will study the grounding zone —
where the glacier, ocean water and the seafloor
interact. This area is key to the glaciers’ stability
and can be influenced by warming ocean waters.

KATIE NIELAND/TRIBUNE

Z0IA  (http://www.nature.com/news)(2I1ZZ)

UZo| WAYASO| mAE

| ERAS AFE SIS Z2HE WISSARD (http://



BAS | AIRBHACE 0] TRYOIN BiAOks Y3,
0}, ZYA So| e eipAisulel HejoR T
SIHOLE Oai7kxIZ B2 of2iSS FHofRiCh 2010
L= A

oL}
2 %23} 0]20] 27t UAYASS YZAS Al
x

3=
FE MG, 3= SAH Al
o

&
ra
02
i
)
u]

(hot water drilling, HWD)

2ol 2 LAYAS AF
2 20134 1€
2014 82 YIO|MX[OlA LZte|0f SAE! M|A|
Z1o|CHChristner

Wi
]

>
:|=|;
ol
4%
o]
r
i=]
Hl

=
2AAS A HBFIUCL Ol

@
g 0
N
c
B

Xz= dds A

-1, 2{Alo}e| BEAETS
25t 2F 3,800m #O| ofzfoll Exlst U= HAE
S Z[tfZ0| 250km, Z|CHL{H| 50km, EHZH
12,500km®, Hd4aA 432m (Z[CH44 900m), A
£Z2 5400+1,600 km*eE U2 XS T X
o #2222 MFAIZE2 13,300F0][Ct, 19900 AlF
7t AEFE|0] 19981 3580m77kX| =EEIRX|RE HF
Hl2| EXZE AlF7H 2 SHEIRICEL 2007/08E0
3,668m Hl(accreted ice)dlA AlFE 7IE2EX2t £
SUHoZ 25t 54 2F 7t5d0| M7|=HAM, 54

HEVHX| 130m 27 = STEACE H

Hu

2 2 AF7t

S ez ot Ao 01d=0| E2S= 1miof
oF 1007H2| MIzto| Zxigts &elst¥n, njd= bl
e Eot é‘;‘%ﬁi‘?‘xﬁf JaqLf —‘?'—%0“ ArEet A=
A A 412

rz
2
10
o
to
I:Iﬂ
IJ

_O'ﬂ
;
N
H
2
_kg_
O\I

E.
7t AMX|Z = Sf%ﬂ, A7t Zut ot 'Ea’% =742
7t =t 2011/12
VK| =ZSHAnta & t 5
20l 2lslf S+=20| AIFS LHREZ E2E50] 2o
olgt QLEM7|Z E oAt =227t ZIRUCH 2HA|
Ol= BEAETS AFE ¢
SATNTIR] WetA|F=2l 7|=XQl Xt X[&Hel S

=

= b |
Hl S| o3, J2|1 2o thst Zlgi=

M=ol fxlste U= &

3,400m 0| ofzofl UM, S+&40| 2F 12km, U
H| 3km, EHA 30km?®, Z|CiA 150mZ 2F 502+
=ot ZAz|g|0] ZISISIQC WARYASE 27 oF
—-30CE BEAETSHC} & N
o= A2 B2 542 Olslisty| #/2 &2t 0
Ao Hy, AREH|el 28 AX| A Eo| 0|
St MEHE|RICE 1996 FHEE] K|S 2|EFALN 2|5t
HUSAME st om, & A77|7 5H(2009F 4
2 ~ 2014 3”)2= °F 5 4uHat TIR=(2F 100
Q1 HLAIET| JHE oF 6021Y)0| HATH|2 ABHE|Y
Ok 5EHA| HeAlAEE Solf XIidoz A=t = 6

oF
H| S E
=

2EHE ZH[ot2, 5mZ0[Q| A2IE E[Elkm A
=

nr > 2 41 nE o
N
Q
N
i

I-3. 0j=2| A S

H= MRl 2AYS JHEXIZ|0 fIxlet HEtAS
= OE F 3+E0 ¢85 €2 742! 2 800m &
S Lol YAXIEC 54 BHH2 60km’, B
2 2m, 22 —4.9C0|H, 52| FEF7H A
2 SYUE=ICE 2007H ICESat HIO|EM|IA WX~2f &
S2= Q5 g3 EHo| HHo| 47l 20| 25/
1, X2 JLEAE S5to] 0] X|He| YalskE

Polar Brief No.13 | 15



WISSARD 2012-13 Traverse (largest
ever in the history of polar research) —— g P e

‘_-",-*2"”

-
- TR
J.T. Thomas
SLW Field Camp — January 2013 South Pole Station
. 4 = s Tentcity Cargo line
e g
L a aus :
R T
} 04 \y W Messtent
Mecha;cal tent / R ]

Filtration and UV module

Hot water heaters /

% t» (!___ Snow melter

Traverse dates: 31 Dec 2012 to
| 12Jan2013

= / (Slmlraders (=225 141 Origin: McMurdo Station

Destination: Subglacial Lake
Whillans

Kilometers traveled: 964

Launch and Recovéry System
(LARS) Main hose reel Fuel cache ﬁﬁ'ﬁ'}fm, "

container \ Py
pesinien)
B

(3 3) 0|79 YXNS AFE st E2fA iE(R)2t OIS BE(OHY, REZR), WKS AFE 25 HFHL(

ofzl, 21%)
O MEX|& ZALZ} O|R0{XLCE 0|2 S5t0] BIX4 (grounding—zone) AIFEZ 2xHd| SAXEAE M35t
AolM 2ASHZO| EH 70| Ol SELt S| Bt ALt

= A2 LAl =Lt ofHoils 1EEN A= Z501
ol

CHEH 2tedo] =/UXIEL o HFE AVIZ H36l1E & 20124 1220l 2013E 1€ 0|7 AFER2 3
Yotz X==A0f CiSt 2Hel0] =OEK|7| A|RFSIICE, opstAAY THE it 2 el BALE ZHISIUCL &
O|=29o| 2AS AlF m22 WISSARD(Whillans 12712] E2HE{(5.4X 105kg)E &H|SIH HHE 7|X|
lce Stream Subglacial Access Research)2 O|= X Ol 964kmE 14U=SOt 0|S5HH AlEX|<of| =&
Hofl 2™ 374e] Z=HME(GBASE, Geomicrobiology st gt HIEX|Hol= TI=At, ekl XHE &
of Antarctic Subglacial Environments; LISSARD, = XSt & 52H0| HFoh= AR 022 0120,
Lake and Ice Stream Subglacial Access Research HIXS AlF AZS 23l 2%l0|7] A|Rksic O A

=
Pl
=
b
Ph
tu
0x
A
Fol

39| =1t EIMEE Eoto] M
HCHChristner et al., 2014). &t
2 =4 1miofl 2F 10007H2] Al
AE RIS H, Mol HiAUME

Drilling; RAGES, Robotics Access to Grounding—

zones for Exploration and Science)’} S&Xo =2 HX| =XHE &5}

tSEASM, 1371 Ch&tnt 871e] HRATL FHOf5t ES

QCt 0= WX BAtel & A77(72 2009EHF
2/13

EY

S o

=

2 i

o

rr o
ﬂ"

Ef 201437tX|0|H, 201 Holl= 22tAS A e =
=, 2014/1540fl= ot & =2t sHke| HAX|SE E X|HollM 7]Erto|Lt EIE%E —t.'—E1 7I°_|§+ =25

16 | Polar Brief No.13



. o 3 %

(a8 4) g2AS AZITN(Y, 2X), sizio = o| 26K, 712)), ST L] AZX2|(]], LEX)Qt UA
=l o|ME9| 3dn|d 2HEtn} si b=l ojME(ozl, &1Z)2} grounding zoneOllA LZi=l 27|02, 22

), 29| AFEI2 J, Priscu MZ.

OlLt ZE0lA OHX| 22t EARE Hi= SFSIXI}
kM| (chemolithoautotrophs) 212 2| Z|ASH,
X|3tet Aet E[ME AT
ol chotod EostCt Six O|=E2 Ol=2tstxy
M 2EHA BIXME A2 SALSA(Subglacial Antarctic
Lakes Scientific Access) Z2HMEZS M5t 2H,
352 HEO| HFH|Z 2EtAS FHO| HZMNZ2S

(Lake Mercer) AIFE ZH|st UCt

i
ofm
Q'E
=)
rlor
oY
Lo
12
0x 0z 0R

rom

V. Sa|Ltate] WXS 178

IXIATAONE XITEE| HTREO| 20141 Fi
IR0 S0l I3 HlOHIS Watel 7|Rix]
OIN Sl KRS S510, YHE i Tks X1

D1~D62t 7|X[2] MEZ0i| 2{X|Tt CookEl, E25 &

5104 0| X992 EAL SEX|Z nefstr JACt WK
S BAF 2EX|H| |8st FHl= 2F 2,000~3,000m

ALO|2 A5} 2ofl EAF CiA0] YIRS Tk &
A AIREH RITEE| HUEATE SE/0{of it i
M3 S22 AAYAZO A THsH0| &2 2
OF OAEICE 0lF, ATHHK|BAYOR T &

K-DRILL). K—route AFHEIAL= 2015/16F Al

(

A TS |X| SHZ 180kmIK| O RES &t
5k, 2016/174 Al=0ll= 360km X|Z7IX|2| ot
™ REE SHe AIEg 7iX|1 ot K-DRILL 28
s Yol 2Ll WXs AlF A 272
EO2 FHE XI2/HETHE ZE6H0], AtY FEI9|

Polar Brief No.13 | 17



(a8 5) BREUI|XFH YKS EX 7ks IRt Ws
L2l X2 FH(LEX, ofz).

SO
Jot
HT
kl

H
11
3
2
1o
0%
gal
Ho
0x
>
e
™
o
10

o
m 4
LU oo
1
ok
2 o
Ko
T o
&y om
S b
=
e H
T o
> H
3 3
= o
N 0
nx
T
=
g

1o

o
B
o
(=
tu
LJ
DI'U

H(Sciences)g S&&Xo=Z 2Ys5t1
=

N
>
e
x0)
- P
]
18
ok
HI
on
e
ol
P
i
omm
Q'E
2
>
2l

o
o=
Rl
fol
I
>
M
b
o
g A
4
m
X
HU
[l
0
i
X
b

o
o

A
o e
-
P~
rr
N
e
N
[im
N
bl
HL
o H
=]
I
N
A
A
OH
|0
tu

Al
i
ol
[N
ful
oL
oo JH
i

0o

A oof Ju

o

o

r
TFAAE M2L 715/0|xt Z7| Feo|ct,
B o7 JISEIRE WHES EAF B8 U Clet

Ral
Qo

Mo

18 | Polar Brief No.13

Subglacial lakes in Antarctica
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