: .,

CEMPHIMEOPIE

- FANIFINEL I8 ? B

PIRRESHA







- e 2017-2018FE#H[E Rk H/Lr 7E Seaview
C SR BayMIZE|NFERIMR,
L - BRREB RN SR CIRERE,
w HEANS59859M8(E.
i Antarctica | - ¥R 5E ((polar biOlOgy>> , MPAIATE]
2 %M Mot DT ] HAT], BiRERANERERTER.
Victorl nexpressible e /= = are
Ls \ ! - HREREEETRE—HIEEENE
' TE, TERMEVKA ZIAFL,
Mario Zucchelli
Ross Sea Station

Legend

| Ice shelf;, tongue
B 1Lond n Weddell seal feeds on Adélie Penguins in the

Ross Sea,Antarctica
0 510 20 KM

8 iy 5 I 5 e < |

Won Young Lee Jin-Woo Jung Hosung Chung




FRNE

WEEBR Tl

+ CEMPIEZRTHII{E « PRERMTIEEIN
- IBIEEN

« MEOPMEZR FRITLIE

- B IT{FoiuH




CEMPHEZE M) T AR
FEIL )R




RN e

1100%
190% T T
WCB

R0% Qo5
& >
m
g Y, 70% E
East c
Sevavitin 3 N 60% e

% 0.5

Sep. 2021

Antarctica ALt K 1 1 L 1 1 L ! ! 1 1 !
0% 2000 2005 2010 2015 2020

” Jan. 2022 ] o

30%
20%
10% o
>
% :
o
50% <
=
- 0% &

Lam
Antareticn

Sep. 2021

r Antwrctics

ey .
EE T S

Jgn.2022

© /. Antascticn

SST anomaly (°C)




[preg=

Cumberland Bay Bird Island
Signy Island Port Lockroy

e A0 A -

Gentoo penguins Antarctic fur seals
HEG NG Chinstrap penguins
albatrosses P peng

Number of pairs/fledglings

Number of pairs/fledglings

1500

1000

w
o
o

o

6000
5000
4000
3000
2000
1000

B Breeding pairs  mmmm Fledglings »Breeding success

(a) macaroni penguins

1
_ 0.8
L — ] \A\ ~ | ¢
0.4
Hl ||IHI||I|I|”l||||l|||||||“IIIHI||I|I“
111 11 ALl
o) i m wn ™~ o)} i
[o0) (o)) m N O’\ O O D C) - — i — — o
(o)) o)} (o)) G’\ (=2} (¢} O (o) o o o o o o o o o
— — — — — L) ™ ™~ ™~ ™~ o~ ™~ o~ ~N ™~ ~ ™~
(b) gentoo penguins
2
I ! 1.5

0.5

2 =
2019 =.n.

1999 ..
2003 =
[

1989
1991 M
1995
1997
2001

1993

Breeding success

Breeding success



U e e

s yo . .ip B




CEMPHEZE ™I T 4%
B L )




bt

ey

‘

0 AP RN Ph0s B R L] opepag i) W @

val U oo, o9 W
2174 0 ) B 000 Me-low, $WA s YNONE

L FuopL A e
® 0 AT SN el
ﬂ ' '“.'q,. ol WA LooD- 100yl iy WAk -y
gavt &8 1N BN WA B 1y oA N Wi
RADTIR e P AN, 1§ BN HAN ¥Vt
UL s T VI R AN A Tan At B
Jpapse el W9 B CCh W A U e Wl B

. 8 Aol ¥
o fats U8 A B

L
W U

VIR AL

o SRR MO O e vy




&
EEAIS L £

fuf 2



Marine Mammals Exploring
the Oceans Pole to Pole,;C
ST EXRIT, HERK
— N eENRERTIEUERE,
ZEIEE B 2 TE R X M
BRI BFER IR
B8 FF R,



Bahis Mo

ATz

BN, RIES HIR
1438

\ -I'l\jJIJl:EjJ'lkIL;\ 5 &
OFE [

1 FHjad)
& IK BN SR /
BIKARE /

\\iﬁﬁh ML R R HIERBITA //
SRR, REFRER -




BT s
AT
| B FETH R fED

SR, KL

| OSSR 5
OriE[a]

BN, RIES IR
1428




Bahis Mo
K T-iad)

B FETH R fED
SR, KBRS =R

1RFETIRS: S
OrfE [A]

BN, RIES IR
1428




BT s
AT
I B FETH R fED

SR, KL

I OSSR 5
OriE[a]

BN, RIES IR
1428




4]
i

.

"
Rk
b ==

~

5%
Ul
A A

i i
B IKRIBIUR
2 KAY
i
58

5

I

+

M,

AR, ¥
e

-
5

Ty

BREEEEREER
; i Hanfn
i 18 IR 4

R R {

TR L) !' LY {

1 4T ' 4| 1 i
i) . it " ‘ b
SRS EE D i ',: gl
o o o 1]
_._:—‘—}—E——:—— - ‘

THLENTE

- - MDG P
- e
- -> e - .
. -
| . 4 W
- .
o—s—s =
e i =
. - -
PR ER o=
R e et —to— P Rirsee
ceeter . - oofo
T ) S SO
ottt —o
% e
o -
e T
———ea s < >
e — . O
b— = = N
|

200
150
100
50
0
60
40
201
0



- "ty - - -~ > -
° P PP - 4 -
WO 000000
- 0 l -O‘O.Ivo.'
P >0 —0- 00—
r o 4 % O on-ee—0—@ - -

L T = S

L A

-
RS e ceece—a

-

-~ - .l. - ame
- - .
- e PP O==P=9

Svay & « o ®  w e =
- >

.o *>

L S >

i
.l l‘ BEABIR BLE B we
- Tn Tt

- e S
B R i o e et

~* e -9
-
e s o S S ————

PO R e

~~ .
A 0 e s e et
P e g < T &
PR 0000000 0P G PGB
. oo - & S g
S DT o - eSS . o
- - Y - . .
g g o i A A S
- L >
e e o A R
~

® o e % . .
e B S A .' ”
el % e e . ﬂ! .oo "0 a”
DL D B B TR S o S-S 000 St
T S - S A 0'0.‘00 ” 0‘
Lo B T TR TS i h 000'0
o ——-—y 000 oooooo
e o L = Ay "000-“0‘0000
e ” ﬂ o.'..l
S ot - oo
L o = o Y “- oo
e e S S ——, -.‘.0.

PR —— . e i A
i g S o N
can O® o — —
B R R @ e @ e G e @D
o e ® oo G-
o o e A
vee e s e e - e ® o o o+ o
— el
PPt @ P P @l
. . e o - - =
A g e O e G G e bets
- oo e e
e o e S
B

PO e o

-
.
WYV ¢ - ‘000'0'0

o- o -
* o e
* 0 W W OB O
Ay O ® OO d
o0 ~-@ OGO
L - S . o
BB
e o S I S-S
- o o * -
i S S e e 00 o =
~N4 8 . o - - i - - -
"{"0.‘. - ..'. - -~ - >

L S
St S e e -
s o T TSRS
R e S

O
aaue . .

-
R e e DO

‘o . . - > - R - - - - -
. o—0 0 —0—0 @
s o T T S—. -

DEC

NOV




teli 75

5
EHEENE, FHTAREA. EEHEHEREENEE
FEA SR 15,

Photo credit: KOPRI

(5]

Bohae/15s, KMo EEEEF L, H

Foraging Trajectories, —f&H8AR T

bi)

AIpyCentral-place




Habitat

2018 [EJAasw I wWW S UCDW [ LCOW
©SACCF_S
oSB

e
H
:
1
3
A B oAD oAD Nl an® ond 0O
ST o g0 oI e o o ® Dive duration
10 = = ) Dive Maximum Depth
2018 e 201813[ o
o 201814
° 201815
201816 200
(@] * 201817
3 201818 = i
26 201819 - E
2 5 201820 £
o i & s00
&
o :
2 4
£ 800 Sy
@
k= 2 «night
1000
T
ot & # ¥ 5§ EgzgSesgEgEregg " A
33 33.5 34 345 35
CE-Bridge //.-;\*
15 ; 4
TRI A p
- =<
" -
2 — o
g [ _/gc-ﬁ .
o) g /
T 263 §  mélange fw—m:/ e
08 X 'ﬂ(ﬁﬁ‘
10 /
7.5 >
3 0 % ] ® E3 [y
FPHT 40 km (h)
wi s no 1223
5

Eddy

SLA (m)

Standing
meander

o 1000 2000 3000
Along-track distance (km)

i 2% 1 53 9K 2 3



Habitat

50 e Shelf ©SACCF_S
e PF N e SB
e PF M o SB/near-ice
o PF S o lce

55 e SACCF N




Temperature/C

12000

10000

Frequency

10

o
[ T
-2
<65

|[C—AAsw NS \WwW EEEmucDw [ LCDW |

T N T T e 201813)
' v ‘ 201814 |-

201815

201817
201818

)

201816 |

2018291
g
&
v

;
201819

33

35

\\\\\\\\\

|c€~srmge)% /ég*(ﬂi
=

[ 29 j GPS .
s mélange Jﬁ'p@ N

b3 D“?
ém
vy

Seal-Tagged CTD.




emnanced turtulenos
3 andmum
=
'.' "l
3 Wy
=%
()
=
¥
Hype
AWragar
fq‘r‘ a fff".u: e chai S Uldtes pra,
v p. Uty on fhe By + 808 Intgn, ong 4
Dive duration ne3
0 1 ICE»Bridge% /@E
TR|:
4 /
200+ -_—
BRRRETRN - e
: g ménge "APRES =2
o B
E 400 -~
£ ¥
7]
a 600 ‘
b ayriant ' Seal-Tagged CTD
800 1 s day
* night
10001

4/11
8/11
12/11
16/11
20/11
24/11
28/11
2/12
6/12
10/12
14/12
18/12
22/12
26/12
30/12
311
7
11/1



17.5

Depth

15

1012
1412}
1812

r12.5

C

- 10

ICE-Bridge % //.
‘ 7y

TRI A
‘ Ay
> <
. ~
|V Yk e
g mélange ,;A.EREE/ \

Malvinas
Embayment

70°W 65°W 60°W 55°wW 50°W



70

b
N

60

65 RS-




.

D i
TR

NN

n
mn|
1un

1012

ICE~Bridgex /%\}(EE

TRI
S0°E -
[ — IR 2 \._—//GPS_//
10 15 2 % 0 35 40 / R
FPHT 40 km (h) * e
- 11-14 11.19 12-01 12-23 | e
| Edd 09 Mooring o
010 | y N r \ ‘ = 0
; ‘ ‘ 0.8 Seal-Tagged CTD
'
0.05 | (0.7
(067
0.00 | -
' l0.s ©
g
! ! @A
-0.05 | : 0.4
{0.3
-0.10{ Standing la
‘ meander &5
0 1000 2000 3000 4000 5000

Along-track distance (km)



ICE-Bridge

Seal-Tagged CTD



MEOP0 1

Journals IF JCR OTHER

LIMNOLOGY AND OCEANOGRAPHY 5.019 1 top

Journal of Marine Systems 3.01 2

communications earth & environment 7.29 1 Nature

scientific reports 4 4.996 Nature

:

T
i
729
R

Progress in Oceanography Top El




CISESP N

S5EINFERES TR EEREY, RIBEENBHRES

e

MesFILITFERERRE, NREEREFHRREDH]
FoAt ARE B 2R

VIR I

BREREEPLZE, BFFIRIERS,
Z—1 T @R A LUE R A —BN

UIR ANIMAL BEHAVIOUR






