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Air temperature at penguin colony

°C

2023 —8—2014-2022

'10 T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

a8 1-1-6. 2014358 20223744 vhd Hyd AdnkSe] 9 a2 ()
220233 AR 7] (Gl AW

a9 1-1-7. 20239 195 2023 397k AAvSA SAHE B AFE



Wind speed at penguin colony
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Penguin colony in 2023 (Jan,Feb,Mar)
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Penguin colony in 2014-2022
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¥ 1-1-3. MODIS AlA W= &4

5 LLR=S Wl = Z(nm) T3¢ =(m)
SATENAZE AA ! 020 - o710 20
2 841 - 876 250
3 459 - 479 500
4 545 - 565 500
S TEINARE 54 5 1230 - 1250 500
6 1628 - 1652 500
7 2105 - 2155 500
8 405 - 420 1000
9 438 - 448 1000
10 483 - 493 1000
11 526 - 536 1000
éﬂ*ﬁ"ﬁg} 3%335 12 546 - 556 1000
13 662 - 672 1000
14 673 - 683 1000
15 743 - 753 1000
16 862 - 877 1000
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7] $%7] 18 931 - 941 1000
19 915 - 965 1000
20 3.660 - 3.840 1000
B 21 3.929 - 3.989 1000
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<5 32 11.770 - 12.270 1000
33 13.185 - 13.485 1000
. 34 13.485 - 13.785 1000
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36 14.085 - 14.385 1000
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US4 AET Y8 2 AT HE ZUEHEY
D FAAE xS = =
b B4 HART 2UH

HAvES-oll A Hﬂfs}% AAFE AEAAPygoscelis papua)¥ EEAAP,
antartica) ¥ %2 HAe] AAHTE ZYE -2 CCAMLR (Commission for the
Conservation of Antarct1c Marine Living Resources)e] AEjA ZUEHTY T2 713 %
FZAFH(CCAMLR Ecosystem Monitoring Program Standard Methods) A3A (v4)E
7122 7331 S (CCAMLR, 2014), A ZAF Al RAES SHE R 7224 9 B
UHEH @A E, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021,
2022, 2023)¢] WS wet TPk

(832 A %Z] TE5 AFste /‘Pao}"i‘:} 2UEE E’eréoﬂ/ﬂ Y 5L
SF7F AR FES BEHeS HI2 AU viASAT WA i’ﬁ‘i‘rﬂé’i 3
17do] =HH R ATE T3 0}9&3‘”&1 10% ol’el 27 4T A F71 wb
EZAE AAE AV o) at(outlienS A st ZF WA AFTe] F7 ]—g— A5}
t} (CCAMLR, 2014). =3+ 3@ WM xZte] By = golsty ¥ x4 Ao
A= E Fo|7] 93 2023d 12€ 7Y A ¥ PAX (=&, Marvic Air 2S,
DJDE o] &3l 60m EmoloA WMARE FYsigon, FHE AL ARNZFH &

E 9 oj(Agisoft Metashape)S 53l 3hte] 1= olm| X2 ¥HIs & GIS &X

°4]01(QGIS)E /\}%o}otl M2 AR e] AAE FASFATHIE 1-1-2D).

o

Lo 2

Sl 4 1 AX% ¥y, g&ade ete] HWXMTH IH%’%&OEL' Zd_ﬂl o
2 Fg= T;{o}‘ﬁﬂr(iﬁ% 1-1-2D).
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2023249 W7o MAANA g AFE FASE AFERA 266954,
299 2271549, 339 A wgos

278454, 9ERHA] B 230FAZ, F Pzl

-0.03), 44%CAFAF009AT. T WALPBE T
B 127£1315A0 ~ 5495 7)ol 1, BEAAe] B
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£ 1-1-4 70120 Exalt AFAA] WALPD F2

WA AdT SA% SR o
@A A AL (FBANE BB AP @SAS

Gl 549 561 0.015
G2 52 61 0.113
G3 68 68 0.000
G4 374 396 0.040
G5 60 67 0.078
G6 186 179 0.027
G7 44 52 0.118
G8 215 225 0.032
G9 1 2 0.471
G10 96 97 0.007
G11 70 70 0.000
G12 78 84 0.052
G13 191 196 0.018
Gl4 38 46 0.135
G15 81 81 0.000
Gl6 162 150 0.054
G17 212 220 0.026
G18 39 43 0.069
G19 16 17 0.043
G20 49 74 0.287
G21

G2 88 95 0.054
A 2,669 2,784 0.030

"Wl 57 =(Coefficient of Variance, CV): J&3t A&l HAE vlwslr] 98] AH&3h 3

]
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el



£ 1-15. AAn}go] Rxsit gEael wasyve] Fu

WA AdG SA% SA% w3}
EAANN HH AL (@B BB AP @ASAD

Cl 1,140 1,192 0.032
C2 257 263 0.016
C3 217 216 0.003
C4 111 131 0.117
C5 161 194 0.131
Co6 77 77 0.000
Cc7 6 7 0.109
C8 4 6 0.283
C9 15 17 0.088
C10 109 111 0.013
Cl1 112 115 0.019
Cl12 28 31 0.072
C13 9 10 0.074
Gl6 1 -

G20

24 -
G22
A 2,271 2,370 0.030

FEA FIS T ATe TAY HZol AFAY &[G A7)7F e A
19, TR HIskA oF
A7d = JdokDunn et al. 2021).
T WEF WA dEd gk o
Abgo]l AR Ale ARG ¢ A& =¥og v HE3 fATs A
tHRatcliffe et al. 2015, Hodgso n et al. 2018).

2023/24 30 Zt AL HEZ A5 F F 2

gt SAF7E AR AT FAFTEG 4.3~44% B A UEETHE 1-1-4~5, O19
1-1-22). TA AgelA ZF BAY FA F& W= QA3 = A= FA A
Holl A= BIHAINAIG ZdFA JRAI S o] FA A EekFl WA AR
x AAEHIE 7HsAel Aok e A AsS | Uy & A

/\El
& 52 AFAAY YA el Yt AAS] FLHAL A= Ak

=2

X

op

m_?l_[
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%0

rr
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o] =717}
7t A T
o} Hhu] ) 5}
adjR?=0.64, Fy=2

1=}
Ru

ARG A M AR AR JAAEAY AH AFA 3
7t AR AR Ao, AAZE HAAF T F7)
Fol Azl AAE AOZ YESTHE=0.04+0.84/x-0.40/x,
.92, p< 0D. otrt= MAF7F A Jd Heoll o e AFEE0]
aTFANA AR AFA 757 FAYPE Jhsdel F AL

AR B AF PEe TR 2 ARG
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2023/24 AAF M2 FTA = 2022/233@ = tiv] 2+ 2205A], 1065 A 7F 5713k
ZAoR FRAHNT. AFERFAL vid AAZAJ BUEH] AlZE 2006/07d = o] 2
2 394%7F Z7Vste] Az Hi 2.0%% SU1stal e Ao 2 UERg tHestmiate
=42.9, p<0.01, R*=0.52). &AL 2012/13dl 3,3325AE HU SAFE 7238}
Fot 2006/07 A% ol = 22.1%7F THAst AW 1.5%HA TAdte FAE EA
Chestimate=-40.1, p=0.01, R*=0.32). ZAIA S W #AEAAL] Z7te} gslae] 7+
A2 sty F A Fo MANAT A7I= 2019/20 7IHoE AHEHJHIH
1-1-24). g4 HaFAle B 2AAY Bilolyzt HAA A2 E M6
Uehe o2 Bl ZAF 7|23 ol xfolzh Qo AFAe AT
Z7}slAY (Lynch et al. 2012; Dunn et al., 2016; Dunn et al., 2019) A]7]o| wi&t
=4 l Wz o] 9l= WkH(Quintana and Cirelli, 2000; Pistorius et al. 2010), & &34
2 A4t FAHE Bola Qoem(Forcada et al, 2006; Hinke et al., 2007; Sander
et al., 2007; Barbosa et al., 2012; Lynch et al. 2012; Naveen et al., 2012; Dunn et
al.,, 2016; Herman et al, 2020, Kruger, 2023) AAAIZ o =2+= 35% (Stryker et al.,
202007} A4 Ao E HIEH

_,d
rlo )

ol# 3t AT A WS FEEIE A HoA AAY F8 HHoldd =™
(Euphausia superba)©] #rashe @7do] gl A& 4 ‘?i’iloﬂ FABAA F

=+ "z AxnE FAsta Ik ZE2L WAk AAdte 7 AATY Fa 9
ol A o]t (Volkman et al.,, 1980; Miller et al., 2010; Rombola et al., 2010; Panasiuk
et al, 2020). < AT =2d3tet 1o mE s T4, HAS SUHeE ZE oY
o] B3 Hog 3o 7+Aid YIS nx= AoZ Ay uHFlores et al.,
2012; Atkinson et al., 2019; Kriiger et al.,, 2021; Salmeon et al., 2023). 22| TF4a
v 53 g&833aY Tae AFPF] dHo]l s AR AV|Ho st
(Trivelpiece et al., 2011; Lynch et al., 2012). Z€°] A+ AES F Holg 4
At F59 BE SA4A 29 HolAA AIE g AoE Aq4EHH, FA
Ho| ofgt T2 AT o B2 AE FASHA HojMiller et al, 2010;
Salmeon et al.,, 2023) WM2]Ad-Fo] wrolx]=(Salmeon et al., 2023) 2345 71HE

_24_



ek webd Azt 71384 WEe e AAF WNAAATY WES vofsia
AZs7] sl T AR Fol HolBs ¥ WA T BY A%Hd 2UHPo| B
a3ttt o9k HEo] WHANATY A7ZQl WS Hetstr] flsf Ao A 2
AEE, AARLSNA Hold §x9 ok T AYEF B Z=E(recruitment rate)ol
e Y7k AL R ook & Aolth o|& 93| 201293 $AH L g
£ PIT F¢ ol 43 A ®4 9 AR 2AL I S+ Bet o
4000
— (A) Gentoo Penguin
3000 -
8
@ 2500 -
[ =
(o]
£ 2000
el
o
5 1500 A
£ o A
1000 + L ASPA designation
[}
500 - o/'\. °
O 1 1 1 1 | 1 1 1 1
4000
s (B) Chinstrap Penguin
3000 A ° %o
8
9 2500 -
| =
fe)]
£ 2000 + ° ¢
T
8 ASPA designation
5 1500 -
I+
[ J
1000 ~
500 -
O T T T T ! T T T T
% N ) o o Q N %
\q%b‘\‘b \Q%Q’\Q) \q@b‘\‘) '\q%o"\Q q/ggb‘\g q/QQ 0_>\'\ (19\ b‘\\ (19'\(&\’]/ (19(1}\(1/
Season
39 1-1-24. AARSOA WA she AERAWT GEAAB)L) A= A5 W
(P AAFe) AAAE 2 WALy RUEY
HAAFEI RS, Bohg, olaE FF AT 4 FAE IS £+ 9
83 AREEA, AAFY WHAXFE= CCAMLRE AEHA ZUHY =233

o

FZAFPH(CEMP Standard Methods) A3A (vA)E 7

]

22 353 2 (CCAMLR



2014), AR A ABAGS AR szzA 2 ZUHT (A, 2011, 2012,
2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023)¢] HH-< whe} o}
gob 2ol ArEaAT,

5 7S #3ke A A Rt All%ﬂﬂ HAHRE T8 AA A
90% o’ H3p7h @mE w7kx] JPHJG. AFEdALe 20239 114 164 7H

20243 1€ 64 71A % 8xtdl F3h& ZAFE AR o, o] F 1149 16¥9Y =
AbE ARG FA] =3 o] dEtidel o8 AAIEAT. gEaae 2023
12¢ 13¢F¥E 2024 1€ 697FA G4 8xte]l F3lE ZAME AASAH. @A
A R AREE ERE EX LY IAENS B AgE AA 4 FolA 50%
olgo] H3ldt F& e WHRIFLE FAHSIATE WAL AHgAT| 9 7]
o] AAE vetstr] 98 BArkE AWSeE AlZ7|A A S-S 7AAEE ol &
stod 2012/13\dF-H 2023/24\ 37441 9] AF47]1(10€ ~ 119)9] BH7|=, A= F
HAFe HHH3 LS HlustAh

AR Z2APE Y, AFAAY it L7970, olaA7l4+= LIS/HAIR &
o, gusde dhmjaratss 1877, olAA7EE 1.24MAR E}"JH A THEE
1-1-6). F+ & E5F ujiterre o] A7) oA AR WIS F1EA gt
CHAERA: Sy - Fp=0.09, p=0.77, ©1&A171% - F3=0.02, p=0.88; €113
A: Fhu AR - Fp=0.39, p=0.54, o| 21715 — F15=0.19, p=0.67; 1% 1-1-26).

£ 1-1-6. AArFS oA A3 A7 2023/24 WA A| %

g= AEAA  AE1EY "HEEA BEVEY

TAFA) 2,669 2023.12.04 2,271 2024.12.06

gl 2k gk=(B) L7904l 2023.12.07 187034 2023.12.13
(n=1,007) (n=750)

% ol &AH714(C) 3,069 2023.01.23 2,811 2023.01.23

A ol &A1 714(CIA) 1.15 2023.01.23 1.24 2023.01.23

_26_



Breeding success
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HALAHY AHE X EQ] FARIJLL AEAAo] 2023@ 129 19¥9(351.72),
gz go] 20239 129 239(355. 87)2 2 AEAA0] of 4IAHE W] F33 o
2 Uelgth o]of HlE] AMEAAS] A B3} HHAYLS 129 4, g0 A F
FAY e 129 16¥9Z 12971 o)z U BHTaldAo walFtho] AEA Ao
3l & A 5-3}4 (hatching synchrony)o] & Ao g ke

B HAEsSIY IA] AF3D Ao 345.04+8.33, E 3 Ao] 357.03+3.72
AF Aol 12 7HF wE Z1 o2 eyt 2023249 % AFA AL FHH
2022/231d2] 12¢ 1ol wlE] 18¥e] HFojx Wk, gHirslde HFR
2022/23\3 9] 12¢ 21¥ ¥ Hlwste ol & =oHTh HAFEAe ANHETS
doA ER FA YetHt A E31A CV=0.024, #3214 CV=0.010, a9y 1-
obzl Fig A5Vt 49 AL ofUA T AFRAL wid HA7] & wet g

o fd3A 2AFE Aoz YA 2012/13@ o| T2
AFAAY] HFAFFIEL Ford |7t JehuA] fskoy, gEade] HF

z o

|

m r&

SO (I TS ieA
I & o e hu

D
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© ®
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@ Gentoo Penguin
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N> Wk w0 w0 L D WO 0 N gl gD gk
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Mean hatching date (Julian date, 1 Jan = 1)
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2012/13

R

2013 1€ 30¢

T

2013/14 |

20149 1€ 3¢

2014/15
L = B i
20153 1€ 12¢
- : -
2015/16
:: - “ '
20154 12¢ 9« 20153 12¢ 7Y
19 1-1-30. $55 8RS T H(ASPA 17TDEAF 7+ AAFY d=dE wsi(e®) 2 24
g FTAA U HARHe] ARy W E)
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2016 12¢ 2¢

2017/18

20174 12¢ 2¢ 2017d 12¢ 2¢

2018/19

2018Lﬂ 129 44 20181 12¢ 4¢

2019/20

20194 12¢ 2¢ 2019 12¢ 4¢

oé
&)

29 1-1-30. $SERRETAWNSPA TDEAT 712 AaTe] A=d Wsig) 2 =
e A W AEEe] A5 NsHeER) (A%)
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2021/22

2021d 12€¥ 5¢ 2021 12€¥ 6¥

2022/23

2023/24

20234 12%J 49 | 2023 12€¢ 44

29 1-1-30. $FEMEETAASPA ITDEAR 712 AEFe] A5 WsH9) 2 3
T AR U AEude] ARy WseEE)
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i

(B 718t A2/ TA 2 % ¥4 3
BAAvtE e AAR[F ol AN E=S5dvul7|(Stercorarius antarcticus), ‘&= =52
71(S. maccormicki), ‘&¥&ZZvFa ) 7|(Macronectes giganteus), ‘&2 2wl 71 (Larus

dominicanus), ‘&=A W2l 7(Sterna vittata), 2352 W M (Chionis albus), €<}

A B (Oceanites oceanicus), AW vlCHA| ¥ (Fregetta tropica) & 8&2 = 7} H

Al o2 HiEo Qo AAnSdA WHAlstE F8 F 2

of 7—10% Ao E AR S WESIY WA FQd 2/ FAE F<lstal, GPS

#ARE 7IEA o, AT 2 A7 ¢ & 7SR
2023/2024%3 Ak W AERAAH E”l%ﬂa Xﬂﬂﬂ 718 2/

= ZARRE A, W EEvid 7], ESetaA e, d-2iutoiA e, 23] 5e] = Al

G EA A7), FSA8 A7), =527, *—H‘E—%%}Uﬁﬂ 8Fo Was &

AstATHE 1-1-7, 29 1-1-31-32). T WHAAIZE AR A3, GEErka)

rﬁL

<

N
N
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(ol
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ol

7l % 35%0] WA aL, 2471 FA A 170 ‘91 &s AHEEa e, 100 &
+ w2 dujsa 14 ‘?j} Z 1570 FA A 27 14 F 159 A7I7F SIS
ot d&ntoiAH o A evfniakAnl o] A9 A AL
Hke] oA WM 5487 oM, T4 3
SHI AN = 3ATNA|, H2uutaAl vl = 357 AE E8siATh o F 747
Al, 207K A oA E&yko] 29HA] o] Fo g FEE IR AR V| EEH
(Redfern and Clark, 200D), o|&& 43 WMo FoAst= MAZ Aohsto
TATE 474 1325A, 105A2 FA4sAdt. AT & 919 &
grlglon, o] F 37/ FA7} 4k Ao ?X]E Z7)skal A 9 E}% it
=744 Zall Had Foste FA= T R FJALHAT olF T
skold 57 SR H ShejstaE 2.00+0.8271 2 YERYTH dE =
10%0] WA)ste] Ha 154053709 ¢S Aaslg o), A7 B¢ =2
Ao Lo] AdEoH FX FH oA 01 g A7I7F SRJAEHA = FtT
Samr)e] Ae TR FA F Abgho] &lH 67 TA A Ht 1.17+0.4174 9
<= Ao, 1) FAE ALt 57H91 SANA ZzE 18 Aj717F ERlE
T}
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® 1-1-7. 2023240 AATLS Yol WAee 2R F

e

M A%

S S

% 9 3 9 A 71&Y
ST B (A%
S-S Eupd)y . 35 2024-01-22
§EETT] giganteus (n=25) (n=15)
o Oceanites B _ A1
< &pohA H) oceAnicls >132 2024-01-14
* Fregetta _ _ 01
22l vicA v tropica >10 2024-01-14
2.20+1.10 2.00+0.0
2R Eu Al Chionis albus 6 2024-01-22
(n=5) (n=3)
Larus 250+0.71  2.00+0.0
A )] dominicanus 2 (n=2) (n=2) 2024-01-16
2.00+0.0 1.00+0.0
F=AH 2 7] Sterna vittata 2 2024-01-16
(n=2) (n=1)
= Stercorarius 1.50+0.53
YI = =70 7] accormicki 10 (n=10) - 2024-01-13
2100 5 S 7k 7] Srercorari 6 1) 5 2024-01-24
=5 S, maccormicki 2.00+0.0 2.00+0.0
Taaand x 1 ) - 2024-01-24
= He S. antarcticus (n=1) (n=1)
*dEnlthA v 9f A2ujuloiA bl = ZE AL AA F Eehito] FEEHA BES MARES W2 A
2 F39a, G5 EF @ ZYleE A s edte] iradk A 122 FHIA

KX
=]

27 B4 = 1042 A 2d S
Ao Uehton, 2017189 o] A F
o= ged. &8 Wag 104 54 Fa
A7 Aoz Mol mE WA Avg Aow F
2 5NA7 Ao FI RS R} 0
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SAZE " A HlE], =
Ao 2 YelGtHE 1-1-8). 7]& E3 9
AEAN W G549 MAF7 b T34 2 HBH o=
o2 Rauwm(Krietsch et al. 2016), 2006/07d =5 -Ele] ZALAF} o] uwh
Sdu 7= W2 FAFAA Hlud F7]8<0 S A4S Hole X8t
3 B TOoE YUSESduirivt FE ®ASkE Jhoked UHlE Abo)
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MHE 7HsA

ol 3l
B2} AT W] A G wopa}]
]

I @A MY AEE S AeE A 1T davt Ao

SEAg et AR EulE &8 A4 283 640 WAseH,
2006/2007'dF-E 22 o] Arko] WMAste] WM FA o F W= gle AL
2 Rt EFAu Ao A, 2013/14F o] FHE w9 AL £ AN w2
< NESAY Uy A BEEA ko = 287 WA ss Zlo] &1
A ol xRl HEIvkdlr)et =AM IFY M B 5+ ST

 ZA%% 37 st AYe wet olsste d7dHel o3 A oz s
Aok WelMe Mas 278t e Aoz WMAAE 3= 7t E 3

.
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£ 1-1-8. BAvSol A WHstE 2R Axd 54 & A5
A%
9 @ 2006/ 2010/ 2011/ 2012/ 2013/ 2014/ 2015/ 2016/ 2017/ 2018/ 2019/ 2021/ 2022/ 2023/
o7 1 12 13 14 15 16 17 18 19 20 2 23 24
i Zni )7 gf,g;"[gggfes 9 12 11 15 3 23 10 22 18 26 46 34 41 35
aeA v Gceaniies 19 >0 0 > > > >3 2 >l > >3 >3 Xl 1R
A-2ujuckA v Fregetta tropica 0 >5 0 >1 0 >1 >1 >1 0 >1 0 >1 >3 >10
2372 =u A Chionis albus 2 1 1 1 1 3 3 1 3 5 2 5 4 6
S-S A A 7] Larus dominicanus 6 5 5 3 0 2 0 0 0 0 0 2 3 2
GFANAE S Sterna vittata 41 38 21 15 >l 6 2 >1 1 4 0 1 2 2
G =527 %gg@gﬁ%g]ﬁ] 27 18 22 0 0 1 47 43 47 7 7 24 34 10
BAESgyy)  Slercorars 4 5 5 4 7 8 6 10 7 5 2 5 8 §

*2022/23, 202324 A= dntrhAlnlef A 2ujuithA|nl o] FAFE A AN F Edwube] FEEHA BEd AATE WA JNAZ FEda, G BE
It Fostng AT L] g XA 128 FAIRS
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A

Species
o Z3XNHBIZ0HII
S22 Z000]

- ZEReSMHM

EESE

Y2 EZ0H2001

E & HiCHAIBI
0 100 200 300 400 500 m
N TN .

a9 1-1-31. BAvkSAA A g AN Zu] 7] (Antarctic Tern), W24 2 7]
Kelp Gul), Z-HXF2EWA(Snowy Sheathbill), @ Zn2w]7](Southern Giant

Petrel), € <ulohAv)(Wilson’ s Storm-petreD) ] A &
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A

Species

o UMG S2H0HD|

o Y=3ESZ0HDI

o H=ESZ0HDI x
ZMESZ00| SEA

0 100 200 300 400 500m
I TN

38 1-1-32. sAAntgfA
(South Polar Skua)e] x| &

il
X

oh

ZA=EZw7] (Brown Skua), Y=E=57Zu)”]
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2 A ) 7]

329 1-1-33. BAvkee] WA xF
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(2) LEuopAd] o] FHE ZA}

L&nithAH o] vl Y] Bx e} o] FEAS FHotatr] 98l 2021/22d 9 2022/23
W A7) FA 0.5g 7HEFe] A 2 27 o] El(geolocator; FL6B47, Lotek, UK)E &
507 Aol F-2Fsldom, 2022/231d WAl7]e I T 105 3|58t E 1-1-34).
F7F AxE 2 77 s sl deutuAn Y 2dr]Ql 1293 1€, =9 wd
AZEQI 20A1-03A] Atelell 6m, 12m ZAeolo] =F{F xg§ IES WA FH(OH
1-1-35)0 AX|3te] F 938]9] X 2ALE AAFHoH, ) 9 melde], A5, &
dre] A 5 V1SS At 28 AAlole AMAAEE 5T AE F2be)
Atk ALLEZACIHE 2EAAE T3l o S5 IHHSE FHFE JV|ESIH, o|F o]
g3l A= dEA e =S AEE FAHE & Aok Axg F 35"
717114 =23k dolEl= R 4.2.2 (R Core Team, 2022) % SGAT 3)7]A]
(Wotherspoon et al., 2016)5 ©]-&3] E43}3t}.

a9 1-1-34. A 2A ol E( &)} F2koll AR E}Lﬂ/\(i %)

0 100 200m T \ {

a9 1-1-35. LutAH] 29044 (@)
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20234 129 54 FEH 20243 19 22€7}A] F 93] 9] o7l X XALE AAS 2
I A QEACEE BAF 40/MA F 124A7F AZEE /7S F5Egon,
MAAEE FE57HAT 729 iz 207704 5 4670A7F A28 =Yk 1 ¢
o= 2014/15\d = F2Helk FO02, FOO6 A 7FehR] E2NA7F ALY = om, 4l
T Z23 287T0A F 233MA e FUIE FE57EAE FASAT A L2 A 0l
E A5 Ay g 27 o= A E 8 &(Fisher’s exact test; p=0.42) 2 o] *x 3
AN A vl AE¥H3HTwo-way repeated measure ANOVA; p=0.67)¢] &g x}o]7}
ez egrom(&E 1-1-9~10), N e2AolE B2 T AxIH A Sl n 3
S99 A}t Ao EAE wAEA SFUTHE 1-1-36).

E 1-1-9. GLS #ANA et thx=To| AZEWALG BZAH 7]2)

A) £ 8] 5(2023/24)

GLS ¥z 12/40 (30.0%)
2021/22 6/20 (30.0%)
2022/23 6/20 (30.0%)
=T 46/207 (22.2%)
2021/22 4127 (14.8%)
2022/23 42/180 (23.3%)

E 1-1-10. =85 d&ulgAn ] Al 9 HdAF
AFEY AZH
A A 287 12 46
P 38.31+3.54 38.00+2.32 38.27+2.53
° (n=219) (n=11) (n=45)
AE=E A= _ 39.17£3.12 38.98+2.98
(2021/22-2022/23) (n=11) (n=45)

_42_



2022/23\d 33 10719 A =AY F 771 EFE ALt F A olF
A2E B4 £ At BRE MAELS A%
olF A= BT 109,687+17,473 kmict. T HEE
o] W ITHGulf of Maine)e TAHC=Z 3 EHn &

A

SAAIE otze7t RARE A ot Zez EAHAtHH 1-1-37). 2023/24
d F7H2 33 dolHe @A 240 AT, ol I ES5ERIETY
b, Hrbelel

] ,
oA WAste denaAr e Fo dEA 2 FA7IEA, AR,
=

A 924 & 2

a9 1-1-37. A=A CHE &<l
d&utg A 77RA1 8] A3 olF
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2 BATHE

s

2@} ol
At

AA Lol A

F3(8x21, 10x25)3 &<¢t&

el

A

71 Z=AF £l

1}
=]

ol9o| = ofde) A, wFlEU A,
29T wala 2023/2024 M A7) S ATES

S7hkeA 3%

B
oju

o

1-1-11, 19 1-1-38). 717+

Ei

A= AT

FE At (& 1-1-12, 79 1-1-39). webal 2012/139 = o] %2 A7

=

Zlo] &

L
—

SEHATHE 1-1-13).
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E 1-1-11. AqAvkee 718 =274 =4 A3t
2023- 2023- 2023- 2023- 2023- 2023- 2023- 2023- 2023- 2024- 2024- 2024- 2024- 2024- 2024- Hdj

e 2 12-05 12-09 12-16 12-20 12-22 12-23 12-28 12-29 12-31 01-07 01-14 01-17 01-22 01-23 01-25 74 A
ol Z]AA Pygoscelis adeliae 1 1
n7l2ysA Eudyptes chrysolophus 1
IS Eul A7) Macronectes giganteus 34 67 33 49 43 8 11 67
LEukehA ) Oceanites oceanicus 32 91" 47 11" 500 72 32 46 1 63 2 91
AonjultyAv]  Fregetta tropica 8" 3 3 5 5 5 6" 8
S s : ! :
Blg=tRal¥a g g Daption capense 0
A5 =H A Chionis albus 4 4 4 10 12 13 13
WAL Larus dominicanus 7 6 11 9 8 6 11
GIAN A7) Sterna vittata 6 4 2 7 13 11 13
YIZ = 57407 Stercorarius maccormicki 10 28 10 2 6 28
AN e Edu7]  Stercorarius antarcticus 3 3 6 2 5 6
EEZAur & Stercorarius sp. 3 3

zY2AA A2E AAS
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= 1-1-12. AAvkLe 1247 24 A%

= o & o 2023- 2023- 2023- 2024- 2024- 2024- 2024- 2024- 2024- Hoj
12-22  12-28 12-29 01-06 01-07 01-17 01-22 01-23 01-25 QA
FHEH Hydrurga leptonyx 0
G=E0 Arctocephalus gazella 1 1
G z7)8 & Mirounga leonina 2 1 1 3 3 4 5 5 6
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£ 1-1-13. 2012/13\3-2023/24d =713 5 AN A s=F 55

7 & O 29, @ 93

= s = 2012/ 2013/ 2014/ 2015/ 2016/ 2017/ 2018/ 2019/ 2021/ 2022/ 2023/
13 14 15 16 17 18 19 20 21 23 24

Z7(19%)
oldlZ]=lA Pygoscelis adeliae O O O O O O O O O O O
AF A Pygoscells pupua o o [ [ o o [ [ [ [ [
g3 Pygoscelis antarcticus o o o o o o o o o o o
72U sHA Eudyptes chrysolophus O O O O O O O O O O
25934 Eudyptes chrysocome O
EEud) 7] Macronectes giganteus [ ) [ ) [ ) () [ ) [ ) () o [ ) [ ) o
S| A Zulzhe) 7 fulmarus glacialoides O O
HaEvhd ) Thalassoica antarctica O
2] =d g g Pagodroma nivea O
HEnA ) Oceanites oceanicus o o o o o o o o o o o
Z-2nniciA H) Fregetta tropica [ o O o o o o
Y=2710l$-%) Phalacrocorax branstieldensis O O O O O O O O O O O
= a sl oAl b Daption capense O O O O O O O O O O
2 F-2 =AY Chionis albus o o o o o o o o o o o
) 2] 7] Larus dominicanus o O o O O O O O o o o
G 82 7] Sterna vittata o o o o o o o O o o o
B2 8] 2 ) Sterna paradisaea O O O O O
G2 = =27 Stercorarius maccormicki O O [ [ o [ o o o o o
A = 70 7] Stercorarius antarcticus [ ) o o o [ ) o o o o o o
ZHFGF)
EHEY Hydrurga leptonyx O O O O O O
AdEH Leptonychotes weddellii O O O O O O O O
k=72 B Mirounga leonina O O O O O O O O O O O
AlFtel =4 Lobodon carcinophaga O O O
F==70 Arctocephalus gazella O O O O O
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o BETgd A2ste Bae Yu 2UEHY
(D) A A4A o A o}
ob 47 WA
AEAAT GEAAL QAT 7700] MWDo} 7pAA L Fx, A7} Holu, o
F37)e P2 A4 GAEFUE FAS7] 9 o] B
o] FFL A A4 BEL s AR, xe] B

kv

o
‘.El"

'Ei A= ek wighAlzE 54 AgelM 54 713E]t A4
Easakey 7é7z§f>‘ = A2 ¥4 B4 (—““4719} 'ﬂr-r7]) 12 *&EH (F-3}e} o

& AL
Fasih 4] Fue el 83
ol HEE vl
WA 5ol mX]=
A7} eIy A A GPS & =

T 59| o]FAE, ol miﬂr z9 HAAL =& volsla, WA o we
F s A FRlste, S 2 2

Wb 2AF i 5 2 U

AeAAL 7] 51~90cm, LA FA HT 5.2kg, A A HFF 5.6kg 0.2 A}
44 o ®2 A HAE Z Aotk MAT L AAELE 2719 2polrt JAIRE, BHF
Tl 4R A1, Lee et al. (2015 M=EH, Fe=o], Feldo|, 7heudrietdol,
Aol o] xpol7} st oo SAHAE HAEES 7L F Aok AAA 774,000
A4z7} (Lynch 2013) 46 - 65 S° o YA X3l e Aoz FAHETY (Ancel et al
2013), 7HAITZEe] Afol= YA HAAHom FFZAQ AL RE oA IUCN Redlistl
Least Concerne.2 5= =o] 9t} BirdLife International, 2022).

g3de AFAARY 2|, dA Y FA= Bt 5.0kg A FA= B 4.7kg
o]aL (Ancel et al. 2013), AFAAH vfF7IA =, A dolo] SHAZ 4E
At (Lee et al. 2015). AFAART £ O & 54-64 S° ol 800,0000 H=o] &
7} WA EEZskar @)l IUCN Redlistel] Least Concernz &= Ho ¢l
International, 2022).

RA W Az ®sE AR Flsr] 8, 2022/231 0l =AY iAol Passive
Intergrated Transponder (PIT) tagE AYstAL, &3l T3 A AFDA L7 G17
I g3 AT CDE AgEste] PIT gu712 AAES 2708k, PIT7E A= o
U= NMAE FHOE op] FHar} AIZE A e AFAA Fx¢ g§#3d TAE AR
SHaL, el A9t BE FAISHATE EH7F Uiz] o= 3 ujd FA| RALE ot H3hd

o
)
=
&
=
D

e
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X
Bt /‘Pﬂ Jl‘* AAL FZFE HA A =8 A
Al st Foldoh =71 Ikgold = 3l& o PIT tags HEr]ol A<
| A Aol = Axy-Trek Marine HD (Technosmart, Italy; FA|69g, ©ls} TS) =7
1xol] A oz RE dojxl #HuEel HrzlolE 7Fe S *”40}95‘\ 7k
z719) 25HZ #7112 SA4stes ARt o, viE e AR} Aste, 1HZ =W
FAok gsla FH-o= TS9 $A] GPL400-D3GT (Little Leonardo co., Japan; -7
37.59F AH&sIEEl, CRI23A 2lEHliElelE E3sty, & 53.5g0=, 1@t s =
BE dojR HEE 7|25, F ZolE 180 Y V2= DAYt TSEA
= Hlo]x2Elolds o] AR5k, 2AVF 4 Al A& A5 HolHVF 9408
Hlo| 22 HoldoZ ARE = Walo=w, 27 232 RAARRE 5Y4, viE 2|7} 38V
o3t Hold wiZHE AlFel3lal, GPLA00-D3GT= 274 74 $of HolHt2E7}
7Fsstd, 277Fse AXE (15041%ho] gt 5 E3s A=ttt

EARZE P8 AFAAS 29T v, FA ol A= WA= EAE ol &AL, T
Aol A= MA= AAE E5o] 2 T &S 94 fAkon, =43 39 E3E o] &3t
of 233 tE 28H A2+ o= | HEN Yol JAGAR £ 3 Abge] €51, T

£ Aol 5 F9 Ag ol WH o] Z(Tesa® tape)E 12~15cme] 4% A& HA Lo
TSEA S A JAL, AHAE AMEste] i) stk 8§E3Ads 29T v+ wgE
AA ol HgE Mo Ye 5 TS 249 739, AFAAN g o s Bz &
2hg 2185kt GLP4009] 7% oF 10cmZ OH ‘**Eﬂ o] Z 6 B 713?4 %"il A

N
o
N
L
2%
Sy
2
o
=
kY

AA S Aol R Stk BBaH FRo WEY WE
AR = Aol o) o MEE A A Ao 1

A

T SANE, 2ANS, 24 2FIYL 7|25 g3, 2o} e wHoz sy
£ X85t EAE g, FAE A & §57] ¢ 7bed dE5How 270
T AEE Yray) YA, EHE 2AY, A2 HiE eyt A2E 248 2R
2022/23d0l| X33 HJZES Z=AHIYLS u), gaPde AL 138 25 o)y} &
Aste] SBAZ AES TET  AAY v, AFLAY A9 11 5 2287 73k
7] W&o, AFAAS AXEYPS A5, FAY I, Fezol, Fedol, /hudrie
! AAL AzdA NA= FAT SAst, =S
o _

g WMesta, R 4.2.2 R Core Team 2022)& 283t 24
=o|7] #18l, 0 wre] oA 22E HEE Gt R EFste AAsAH A

\l
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< W27 B¢ SAE FAHLE AAAYS 3o I+ sk= central-place foraging
species = 29 ol F2lo] Hle wf o] wo| Aol xZ3kd = Ut wEbA, R
package “track?2KBA” (Beal et al. 202)E ©]&3l, H4 o]sAg lkm o], 4 o3
AZHE 3NZIO &2 A, TAE Fok2 A-9RE Aol o2 WHsN AL, 7t 44 o9
T TAE wd @R AT, AR ok ERkel AlRE, A4l ol s ARt (hour), Fols A
g (km), TAZFE S HAdolsA g kmE =31, olsEEkm/h+ FolsAE A
2 o] FATOE o] AR

Aol MAZ, T OAAE, WHAGAE, ZHolrt Jd=AE R package
“fitdistrplus” (Delignette-Muller et al. 2015)Z Zr}EEZ 2 YePG-S 1% &, &, A,

HADAE 1A FIHfixed effec) 2, IDE oM (random effec) & A -85t Yutala
t =&l B4(Generalized linear mixed model analysis)2 R package “Ime4” (Bate et
al. 2019= st 2022/23d0l= §5719 WA FHscm2, AEo Zfo|rt
e g = A AA S T, A AolE RSP AR RS AT

T2 &+ Igor Pro software platform (WaveMetrics, USA)¢] Ethographer 37|25 At
8ot i I ARH (), B e 3 T AT AR (), Bt 3 Zlol (m), AL
AL Z5 vlE (%S AT

ofl
[lol

ol

(th =AF A3
2023 12¢ 16958 1€¥ 21974 AAnkaolA W2sh= AFEAA 5%l TS 2AE
2L, 24 HAlE 4 2HelA Ho TH7ZEX] WrEsiA 2 FH Y (FE5). FAE
A3 TS=A F 7HE Alejsha, a4 3dolA H) 144704 2A7F F2HE AA R, 22
o2 A7)0 A= 3 Foll 71=o] Al A7t AAL, 2A0] A o2 V7=
shu e, wiE e oz I Ha 2dolA Ho) 12¢74A1 9] 7] F0] &4 o] &
HAe (5 5)
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34 1078412 AAEelEE T8l Lokl ZF JiAle] Ao a(FA M _7hA)
D), FAE U (D) et A7, TAE S0k (23 258k AlIRE, A4
o] & AZHAIZD), FolsAekm), HholEAZ (km), At FotolsAd] kme H=7

2y MA 9] ol sAHZE = I8 1-1-39~419) AAeHTE AEFAHA 5402 RE
53 1408 9] A2ols AARE #4T 2d, F2d AAS2 Ade sl B¢ 111 £
o

2AZHE o]5etal, FolsAE He2 385 + 2298 AIXES W 3.7 £ 2.2kmE o]-5gt
o= ‘4E‘r‘xb?‘r (G 1-1-14). °o]E2 AArteolA H 169 + 11.0km Eofxl zo = 4
21E e Ao® yeigt (G 1-1-14).

£ 1-1-14 WA GERA Aol AT FolEA, ol FEES] Az wm

Aol sA & = H2AdE A Aol 53l o
T 2022/23d 117 14.7 + 17.5 (2.3-173.0)
A ==
N 2023/243 140 111 + 5.2 (3.2-35.7)
d 2 o] &A1zt (hour)
—_ 2022/233 209 11.6 = 9.5 (1.0-123.0)
E ‘7‘1“%
2023/24'a 237 10.5 £+ 8.0 (3.0-92.8)
S 2022/233 117 40.6 = 26.7 (4.4-124.0)
A =
e N 2023/24'a 140 38.5 + 22.9 (3.8-98.1)
Zo|Z 7 (km)
2022/23\3 209 38.7 £ 26.4 (2.1-216.0)
ERe R
2023/243 237 375 = 21.5 (2.7-111.0)
2022/23d 117 17.8 = 11.4 (1.6-48.6)
AT A
oAl G N 2023/24'3 140 169 + 11.0 (1.6-44.5)
= o % km
- 2022/23d 209 175 = 11.3 (1.1-47.4)
E .7_7_3;])
2023/24'a 237 16.4 = 9.6 (1.3-47.1)
Y 2022/23d 117 3.3 £ 2.0 (0.1-12.2)
A ==
N 2023/24'4 140 3.7 £ 2.2 (0.2-15.6)
o]%4 % (km/h)
N 2022/23d 209 3.4 + 1.7 (0.3-9.6)
I=REE!
2023/24'a 237 3.8 = 1.8 (0.3-12.8)
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O

AEAAL Fd + 137 = 59 H4 Zo] 224 + 6.8m & FFalE o=
Etal, 2 3 e AFAIZRS 3141 + 1206 Xolw, A AL ¢ HlSS
37.9%Ath Ho) #4zlol= 1084 + 15.7m & vrebgth (3 1-1-15).

20231d 129 209 5-E 1€ 21€71A] sAngolA HAss gE3A 9%olAl= TS
A}t A CLPA0EAE AHE3EAaL, ZF MAls HAa 24 HoeW7bA] =& EJML
FARZ 7|7E2 Ha 3YolA Hl 16Yo|ATh (= 8). 70| HA| &2 717] /& A
b, Ha 194K A Al 14Y 9] Am7) #4 0l o] &EH Ao (15 8), 19413 =7
B C279] A9 g, I ARHES AAde wuR] ¢ka, SR HE Aoz Ay}
vhe}, & 8489] g o) 2378 9] A A ojsio] BAREA 0 o] &t (1-1-14). T 7N
AL A4S 98] H+ 105 + 8.0AIES ol 53tal, FolsAE B2 37.5 = 21.5km
o7 A HF 3.8 + 18km & o]Fd Aow yYehga, SAERE A 164 +
9.6km "oz Eo=E olFdt= Aow HQT) (F 1-1-14).

ok HiF zlo] 184 + 52m & F<
+ 475.0 Zolw, A1A1 Ft
34.0% %tk }M ZH4zlolE= 1084 + 15.7m &2 YRttt (3 1-1-15).

AERA FAEY FHol A 7] o 232 = 7.6 AL, E7| A SF7|2
Hoj7ke A7) (& skt WAl Jelatal, o shube Al 238 590 w)ol] 12.2 + 2.84]
2 S57] o 10.6 = 5,022 WAjo] PHAA HH a}OPﬁi R} K379 Bt

Fii—.ﬁ

i

T I‘I[‘

o

= Ao

lee 7

O

EIRRw

o]-sAIZEY =Fo] (12.6A17h+ FAIACE it} (p < 0.001, 3 1-1-16). AMEAAS] 5
Ase] A%, WAV YU, AR Frol EAITto] AA T, BAHOT FolF Aole
AN, Zhr]| 9] HFolsAIZE (14.6 £6.H)L 55719 HolsAIZE (9.8+35)ET 71 A
o= Ueptth (p < 0,001, ¥ 1-1-17. LA h3ise] FFO BN AEATe)
AR AT T Aol FolalA ehrm, A=A FAST vlaA, WAlo]
FE @A HFolEAe) B FoHH T, zame} 3719] o] U4NTDE BAH 0=
FolgT (p < 0,001, ¥ 1-1-17). BEe] $RE 7)oM) §3712 Folrhe A7)

of HolFAIZro] 120 £5. 7ML 71 A Ax]u, T 9} 837] AJole x1o] (0.8
AlZDRE BAR SR folgla, *EWHHE A efstar, ARG HatolFAgte]l AAAT,
I zbole FoskA] &4tk (p € 0.001, & 1-1-17). FolsAZ e HdolsAgl= 4,
AR, HAEA Y] Aol fIRlaL, Aol AR ol FE =S} vRHA =, Yolasle

©Z Hol Azt MEZo] 2 Hog vERYT) (p < 0.001, & 1-1- 17) olFEE o
A, T8 2 - el= oA °—‘2Jc><l”} AFAA 2 gE=d4 &7 of "l
= Ao yehgtt (p < 0.001, ¥ 1-1-17).

of

=

PH
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& 1-1-15. A5AAT gEgAe] 45718 A5 24 23

B e A A & U1 AFA Hd Je 4
% D A% An T é;] ‘Tjﬁﬂﬂ“] Vo 1T A e O
A A 62.3 + 13.7 314.1 + 120.6 224 + 6.8 37.9 + 13.1

2023-12-27 ~

GO1_F 85.9 528.8 38.2 27.23
2024-01-14
2023-12-17 ~

GO1_M 68.8 288.5 21.0 40.95
2024-01-14
2023-12-24 ~

G02_F 81.4 345.2 2.4 32,51
2024-01-12
2023-12-21 ~

GO2_M 50.1 201.0 19.0 27.11
2024-01-12
2023-12-17 ~

B G05_F 412 165.8 13.6 21.96
A=A - 2024-01-16

G05_M 2023-12-17 = 56.8 336.4 18.1 38.75

- 2024-01-15 ' ' ' '

2023-12-16 ~

G06_F 54.8 239.2 18.3 41.82
2024-01-06
2023-12-22 ~

GO6_M 56.5 187.2 19.9 4817
2024-01-02
2023-12-22 ~

G13_F 65.7 453.7 25.9 33.11
2024-01-14
2023-12-18 ~

G13.M 61.4 395.4 23.6 67.48
2023-12-22

BE 470 + 127 ATAT + 4750 184 + 52 340 + 11.2

SRS K 2023-12-21 ~

k& CO0_F Y9010 45.4 368.5 12.8 45.67
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C00_M

C10_F

Cl0_M

Cl7_F

Cl7_M

C22_F

C22_M

C23_F

C23_M

C24_F

C24_M

C25_F

C25_M

C27T_M

2023-12-23 ~
2024-01-05
2023-12-21 ~

2024-01-17
2023-12-26 ~
2024-01-14
2023-12-23 ~
2024-01-15
2023-12-27 ~

2024-01-20
2023-12-27 ~

2024-01-13
2023-12-26 ~

2024-01-14
2023-12-21 ~
2024-01-21
2023-12-21 ~
2024-01-17
2023-12-21 ~
2024-01-01
2023-12-25 ~

2024-01-15
2023-12-22 ~

2024-01-18
2023-12-25 ~
2024-01-14
2023-12-21 ~
2023-12-23

31.7

90.1

o4.3

64.4

34.0

53.9

44.3

9.5

47.2

52.3

58.4

45.3

96.8

47.5
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2012.9

995.6

299.3

366.5

1714

362.2

213.9

67.0

239.7

236.4

223.3

310.7

878.1

1105.5

14.9

15.5

24.2

29.3

13.1

16.3

15.6

30.6

16.3

15.2

20.4

14.3

18.7

19.3

21.00

39.34

25.57

31.23

17.27

33.64

29.95

31.06

32.45

41.93

30.41

38.17

27.02

67.72



2023-12-25 ~

C28_F 09.1 409.0
2024-01-13
2023-12-23 ~

C28_M 49.1 209.4
2024-01-17

19.8

16.7

35.25

30.41
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¥ 1-1-16 Eds 18, ols&HE vl
BANEA R R 7
o 232 + 7.6 (14-35.7)
23 146 £ 6.4 (5.2-23.7)
A oA 12 122 + 2.8 (7.7-18.8)
> 16 9.8 + 3.7 (3.7-14.1)
oF 61 106 + 5 (3.2-34.7)
PEPSE RPN FA 39 9.8 £ 3.5 (3.6-20.8)
% (hour) .| 18 151 + 9.6 (3.3-35.5)
= A 14 10.8 + 8.1 (3.3-26.2)
= oA 21 114 + 57 (3.2-21.4)
T | A 9 12 + 5.7 (4.3-19)
aa | ¥ 87 9.7 + 5.8 (3-52.9)
= 88 10 + 9.8 (3.4-92.8)
ea | 2 6 37.1 + 235 (9.4-66.1)
> 6 369 + 16.4 (13.7-60.1)
T oA 12 413 + 16.4 (11.8-61)
T | A 16 42.3 + 15.4 (6.8-74.8)
L. | R 61 36.3 = 26.8 (5.6-98.1)
o)) I . 39 39.8 + 22 (3.8-83.7)
(km) o A 18 42 + 279 (5-99.6)
> 14 36.3 = 33.3 8.6-11L1)
za > | A 21 477 + 22.4 (11.9-83.9)
T | A 9 544 + 17.1 (29.2-74.3)
R 87 355 + 17.5 (4.3-81.2)
I 83 345 + 20.5 (2.7-73.4)
ca | 2 6 119 + 9 (2.6-22.8)
> 6 142 + 7.8 (3-22.3)
z 2l 12 18 £ 7.9 (3.6-28.9)
T | A 16 193 + 6.9 (3-32.9)
R 61 158 + 13 (1.6-44.5)
; 55
o2, 7 39 184 + 10.4 (1.9-37.7)
(km) ca | ¥ 18 176 + 116 (1.9-43.2)
57 14 14.8 + 13.7 ( 3.2-47.1)
s oF 21 219 + 10.2 (5.8-38.8)
5 &R 9 231 + 8.9 (12.4-36.8)
L. | R 87 151 £ 7.7 (1.9-32.1)
=T
7 88 156 £ 9.5 (1.3-34.6)
ol &% % A 6 1.5 + 0.9 (0.7-2.9)



(km/h)

27 6 31 + 2.3 g;—zz
34 + 11 (1L.2-4.
=g . 7-11.7)
55 =7 16 4.7 = 25 (1.7-11.
REEE 61 35 + 2.4 (0.2-15.6)
FE Oy 39 4 + 19 (0.3-8)
%)
IR 18 27 + 11 (11-5.1)
R 14 31 + 09 22;1673;
44 + 15 (1.8-8.
guga | ER | T2 ) + 32 (3.3-12.8)
HE 55 &7 9 55 + 3.2 (3.3-12.
IR 87 39 + 1.7 (0.5-10.5)
FE Oy 88 37 + 2 (0.3-11.4)
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% 1-1-17. AFAAG Qe 4w, 9, NARAY, AALe] AA0lF AT FolE
MnE QAFHYEFRL B A}
HE-gH I HF FA%  EFHA  t-value  p-value
(Intercept) 2202 0074 3103 <000l
4 - 53 0082 0086 0.9 034
RO % - A%y 0048 0088 054 059
A EA (ED) 0458 0106 432 <0001
WMASA (Z@ > &5 011 0111 0.99 0.32
(Intercep) 3523 001 3192 < 0.001
B8 - 53 006 0127 047 064
FolE e % - AEAA 007 0132  -053 0.6
A EA (ED) 0162 015 109 0.28
MATA (ze > &%) 028 0164 171 0.09
(Intercep) 2688 0122 2202 <0001
B8 - 53 0115 0141 082 041
Hrielesiel % - A%9 0102 0146 07 048
MAEA (ED) 0034 0162 021 0.84
MAEA @ > £F) 028 018 16 0.11
(Intercept) 12741 00917 1389 < 0.001
4 - 53 0155 01054 147 01412
M % - AR 01272 01091 -117  0.2439
MAEA (ED) -0.333 01253 -266  0.0077
WMATA (Ze > &%) 02173 01327 164 01015
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L3 SF719 AFEAA 1INAY B d2lol A 111 £5.22 2022/233 &
F719] AFEARA 120AY BHAAClEAZ 147 £175AEYG ZAUT (F
1-1-17). 8234 =3 &3 1670219 BFAd Aol EAIF 10.5 £8.02 2hd 2849
HgdAolsAzt 11.6 £95 BEoh #UAA T, o] Aolg2 FAHLE FostA] &

(e}

kL (p-value = 0.038), A& Faglol, AFAALY FHA 4ol s AIZe] H#AA
o] Aol ARG 71 Ao E YEFWT (Estimate - 0.255, p-value = 0.038). Z©]
A8, AdolsAY ¢ BHolsEEE TUH E ALY Aolvt §liTh

() Al o3t

BAvkEol A A ete AFAdd 934 F8 AAgas HAACdA &
02 olojx= Waduly BalAdEsPE oz g A7 Ayt Z ol ¢
o 7€ dTe 5719 v MAE B Y AER 27
2022/23 AR Bl = NAFE

Zole Al A7t olFs FHTOEA, HAGA w

g & Hd4d8E ee Eol%ﬂ gelstnat shdvh. 2022233 53719 g2
A Faog EAAANE 2ol Az, FolsAR, HolsA=ANA HAEY A
olHt}, 7+ JHAIE 9 X}Olﬂ EHE Aes & T A%eH, 39 FAeE BE AR
ANA AAZEY Zpol7t Atk Aol FIHAT. 53] o A Ad I w3
A7l 3 oy, AdHn J53 AZ7F ZojA, £87]Y AASE Aol X7
HAa, FAolFAH olsEEE ET|el FF7]9 xol7t FofFo] FRAHS]
T}, Philips et al (2022)9] 2™ gEAAL Lgtr] Fuko] HAolsAg7F ZHkH
o #otxl=d, | X Hol FHZY FEY A9 HEjRt E=X|RE HolFs Hl
S A719 ola AFES vlEsta, A7 ¢t FEY IAH 9 Ho| AHEHiZF F
BEEBE, 7P7hE oA A 2SS s, A7lelA AF Hol FEs dFe A
o2 AAS Wele AR FAIA, fEo AFf HA olF g Bk o}
U, S3lle Zdd 799 JMAE Axgste] MAWe dAztAtole] ARE &
et P, 37154 Aol A EY A Aolrt FYE A FEs <
T RAAZIE 2, Ho|rt TR woll F3A

sta, MEFAY gEdd =
LI o= *87—.‘%13}.
5-109 AlolZ el Qo (Willlams 1995), E&7] Futo]
FojEET ] (Haftorn 1986), -8 97 A3+ O‘ﬁqxl 745 15.1
ANzro &2 w9 FATH 4%71 ZH}HE% WW«] ATE

A

2022/23: 88.2 = 21.2
A A3 (814 £13.0)ET=E a}'?l'l:}. w3t Hogbs Zolx 2022/23d9] 345 =+

)
f
)

ﬂ

&%
o
@
%0
|
(@p]
o
[
=1
=
n
=
(@}
&
)
=
(@)
2
)
=
(@)
n
=2
X
1o
[\
o
o
<
ﬂ

+ o
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25m Bt & Zo2 Hol Bw AZS T o] AFE, o HATES ot

stal, 159 B2 FARSE ] & doldAx Hol Aol ZHedd A

A F7F A7 Basth 2 g Al o3 F AR Aolrt A=A Eol
=

S
ATete] AL FAZ O BlusHolop & Aol
o2 =+ (Trathan et al. 2008, Lynch et al. 2009, Dunn et al. 2019)°l A 3%
=9 Wol o AFRAAS FAE WHAEo] Rid ul o = o
HAvL-go] ASPAR A= o] o] HA A A HAFAEY WL ATdEHIL S
20221233 24 A, AR gEAARY AR 5 H dEP &
ZHstAl whgeE B g3, AFEAAY oNg whgo] Ao o7 |
ofyel, AAlo ARH F AFGHANAY TA A T FFZA 8
29 AY F= JoB=E, FI7F A7V BAFTE AT 3] FAblA

&

o B d
o

g Z
b=
s

ol
=

2
oo m

A7) ekeg Slstgo, ge AR A9 wRHel

T 1 S

o = gald (o]
718l FJAHER, WiHY 8ol w2 =79 AHgo=E

)

i
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L
lo
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bt
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. Lynch et al

HFAAHA IFe 714

()
(@)
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e
oo rlo
o x
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k1o
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O o
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=
S re
Qe
o =2
- oy 9
o
Tomx
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S JO—‘
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2
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=
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BN,

AANE W) 9] o4 FeolA s ABEL Fow,
@ S A7 A e TS v & YA e AA
osistE ATE Bkl A% ke BHAYR olgo] ol F

= o
= R4
A4 F UES AT & YL Zolth
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a9 1-1-39. AL #1274 715, A GOI_M; B. GO1_F; C. G02_M;
D. G02_F; E. GO5_M; F. GO5_F; G. GO6_M; H. GO6_F; 1. G13_M; J. G13_F
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a9 1-1-40. 5§34 9# 4 7]1&. A C00_M:; B. CO0_F; C. C10_M; D. C10_F; E.
C17_M; F. C17_F; G. C22_M; H. C22_F
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a9 1-1-41 g3 oA 3 715, A C23_M; B. C23_F; C. C24_M; D. C24_F; E.
C25_M; F. C25_F; G. C28_M; H. C28_F
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A G1M B G1_F

IEIA2AT 62T 20E0100 1384 AL 53F ik B R B P R J0X4-01- 10 K144 2O2ROL 14 HxEY

120
%0 L
c G2 M D o2 _F
FLC R Par AL L ELPLREEF LTS FEADLPY B ToEAL IR 0N HINEEIE L L0103 1731 il B BN 2 B

a9 1-1-42. AFAAY F4715. A GO1_M; B. GO1_F; C. G02_M; D. G02_F

A G13 M B 613 F

iR LER S MF-L-TLIT 2 M e Jop-2a 4 140 b SR 1 1

C CO0_M

WAFIT IR AL D FEA-01 3

a¥g 1-1-43. AR AR gE3de] 7|5, A G13_M; B. G13_F; C. C00_M; D. CO0_F
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A clom B CI0F

e REE R T Forr R Rl AL TS HIROT31 1100 WOMILR AP R TE Fopkan & Jdan 0L 16T M

[} e
C Car M D =ER
LRI SINRLEE bk g ari m i an gtk R AU Aeared T W

a3 1-1-44. 8 &34 #47]E. A. C10.M; B. C10_F; C. C17_M; D. C17_F
A c22_M B 22 F

R 36 25 A RO TS 0 mEFIFIIm LR RIE ) AR L8

a9 1-1-45. 8&s1Ae] F47|=. A C22.M; B. C22_F; C. C23_.M; D. C23_F
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C a5 M D =L
JASTRSo s saciiad w113 03 ean ex Ve

a3 1-1-46. 8&3A 75, A C24.M; B. C24_F; C. C25_M; D. C25_F
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a9 1-1-47. 5349 75 A C27T_M; B
C28_F; C. C28_M
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@ ANANA HH 5
AAAA A}

[

78 woll 24}
=
| .

Q
Are AR e B4l R wEr EAs,
3

4 rlr
i‘N l{]

°olE THHAE F g H o)A Hgo] FAEHE THE ABA FEA
(stable isotope)gtil STHWest et al. 2006). He|A A HAx, 4, Ao} 22 F
8 dao A FHLdLHE Hol Asd EF sFo wet wsisiA e

5 = 47t HolaE9| ¢

Hol 2& dATFE A8l €3] A Aok B2 sHdL
oo]:

A FSTALTE 2 A4 AL Holde] F3A 714k}
o FPAH BEA wet oE A FHdiHDd wel Wslgti(Barquete et al,
2013). =E3h, B9 AA FHLAE YDAV SoldFE O o=z, ALt

ZA2FHE A9 &vlAe ol2E JUTATE S AH
S AEiAIS] AuA A 1 Zpol7t FESHA YERdTH
ABjApe] 222 AH|FE Holdo] Aol F3tEo] YAHAHEERE, HolYdY JYi
G FALLHE T 27 A& oF 2-5F VX F FIkE Hol9
St A FYA vE&ES WbYst= Z(Hobson and Clark, 1992; Ogden et al., 2004;
Barquete et al., 2013), ¥2]7] $gko] 2{HS FAAS Y Als+= W27 &< AA
Azet A7I7F AT Hold A FHHA HIEES Mgt & 4 dth
Ao Holxtd o] 82 JMAe RS R ofUet A7 BAAE, AEEH L
< HAARAE FEFES Fo], DA MAL %
1984; Polito et al., 2015). HFSEH RS TS oA W2 s}
A2 AHAE FH8tH F= it = & g
ste TOo=E, 53] Il Holzrde] Fite] & I3
y

al.,, 2010; Pistorius et al., 2010). w&tA, B AFAqNA=

>
o

1

e

[

of

H

rfm

(o]
2
z

o

243e 4
I

AER Holel o] gws RUHFPI A gl b ol o] & ] AolE
stetstr] slste], AEAA HEgA 4= 8 fxo Y YA FHLL #H
< AT §57] B¢ Hold ol && dotshr] st dH AH= 14 F
Foll AAFPon, HERAY A9 Cl 2304 §F ud Fd T4 103&
Aestel A4l dx 20704 2 fx= 18048 =838 dhS HHsH%aL, 3
ez Qo] el O R AFAAL A wEe Hazshr] 9d B
o B4 F GL GI7 &32 Aqolx Az 267/0A 9 fx 20744 E FA=2 A
ol dAs AFHAT Az A dEol= FHAZEH Polito et al (2012) 3

Lee et al. (2015)¢] H¥HAS 2o Ayt A3 AMEAA
Az 217042 g2ad A=z 1570 A z ot
AEAAT gEaAe] Holxd HE FA4LS 23, oA Ad3t 7|E= AT A
) ]

naE Fa wolde] B 8 Ak oA



v

d =994 &3 23 (Bayesian stable isotope mixing model; ©]3 FH LA EFE
Y) B4S AT F994A SRR 42 R 432 (R Core Team, 2024)o
A} SIBER (Andrew et al., 201D¢} simmr (Parnell and Inger, 2016) 3j7] A & &-8&3}%
o, & A% 9 A w2 HolxY o] & Ao]7} =A Kruskal-wallis test
& Dunn testE Fafl Hlustuth Hold AN FALdLHE ARAA A Holl A
AA Holg2 72H J=Fo9rX(Antarctic Silverfish, Pleuragramma antarcticum)<t
AW (Euphausia superba)®] ezl wa 9 AL A F9d4B|(Polito et al,
201DE AFESIATHAE: &4 = -264 £+ 1.4%, A4 = 3.3 £ 0.6%; E5UA:
B4 = =247 + 04%, 4 = 9.4 £ 0.5%; Volkman et al., 1980). =3+ Ho| 3}
g 7+ AAHA T YAan e A =(discrimination rate)= Cherel et al. (2005)2]
Aol A B gh(ErAa= 0.0%, Zi= 2.7%)= o] &3 T

20237243 W2 7] AFEAAM=4D, ©ZAAMN=33) F T4MA ] Y AAAH T
Aavlgt A o9l 2 9 FIegdAe] FUYLNE RYL 5 BAF
Y FdAR 7Y EE2dkAlel Hld) Aol o] & Hl&
EFtoH I 1-1-48~49).
simmr output plot
krill silverfish
77.5% 22.5%
.l (74.4-80.5) (19.5-25.6)
%
8.
04
0.2 0.4 06 0.8 0.2 04 06 08
Proportion
simmr output plot
krill silverfish
78.6% 21.4%
(75.7-81.5) (18.5-24.3)
0 0 07 0.3 0 07
Proportion
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(a) (b)

e
[N}
|

o
1

N %o

15

Standard Ellipse Area(% 2)
(=3 (=]
(=] <o
1 |

[=} [=}
N B
1 L

a9 1-1-49. Iy ghael A
A3 () AFFAGESH 2
EFEAE (Xﬂ A4
ETEY @

& QA EADLS MRS ol 47 ol WA F3
Bt HEAAGi e o) Sedan e B

e Hea 9, Huad Ze ged ) ) FAUsn 2o
Wz o] sk AR 2% wol YA Z

l:H

AEAAY dA W oAA FYU4AHE Kruskal-wallis testS T8 vlw 3 A},
Aot dAA IAHAY 4R BF AE 9 dAfe & Aolrt YERTH(E A
df=2, x?2=26.739, p<0.001, AA: df=2, »?=15.864, p<0.001). A% #HAS=Z Dunn
test 23 &4 PG THALRIE A IE /o3 Atole fIAAL, A=TT A
NEY =74 GERR A -M 7] p<0.001, 42 -A7]: p<0.00D. A4 kg A
A2l Al OE FY93 zole WEhA &3ta, dx I3 A9 Aol
AAAT, A2 FHY A A7ETG =4 JEFSETHPK0.00D. 37 dd
G FHLAHE 9% H AEE v JJr a9t a4 A T AL
BE 5% Aolrk vEbgtH(gha:r df=2, x°=24.501, p<0.001, H: df=2, y
2=22.173, p<0.00D). Dunn test A3} g4 A FADLn o AFE e zole
deou 4z fzEn B4 GERITHER-A7: p0.001, F2-A17]: p<0.00D).
Ao A FHLLHE Al mE Fodk ol IAAT, HAx7F A7 HT
=A JETHERA-7]: p<0.001, HA-A17]: p<0.001).

Y=o i B FALLRE SHANA b vt /Antt B A A E
P T HE BHAAY A AFoz yeo], Hol&F AYE Hofst=t o &
= oHQuillfeldt et al., 2005). Wl A8 = AHo| w2 eBA T2 YU4H|9 fo]=
o] mzt A Aart bE Ao, Azt A AAske Holdd fxol
wolsle Heolde]l & &+ Ate 7FeA S Uit A4 HFA4 T A4
o 7%, Holdo FFeAt io}él—’F %ol %73k (DeNiro and Epstein, 1981;
Barquete et al., 2013), wt2}a] 2023/24 WH2]7] F<F AEAA gHEade =
24 AdFHske ol vlis) A7lA o YW FEA e HelE AFATL &
T ATH

¥

v

o

=
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fz
2
N
o

Tfote T2 AAS HA4setn AdS 5 &
Aoz o]gstr] g AlFztA A9l E(niche partitioning)e] ¥ ojFti(Hinke et
al, 2015). Pygoscelis 4 AolA olgidt A9 £&L oz WHAA A HuH n}
Rom, A o]g IEl, Ho] Ael, H2A Hi, ARF Al g 2ol FolA zkolvt
UeldthHinke et al, 2015; Polito et al., 2015; Pickett et al, 2018). & ZA}FX] o) A
Y FHdAYe Fxeol FFENAFPE Y WS o] &ste] Hol o] & tid A
Z 21 $] Z(ecological niche width)E FA3F A3 1-1-49), €A Holx] 9
Zo] AFEAARYG FA Yelth ol AFEHAAC] 7185 Holo wE} e
& HlwZ FAsHA T + v A 2, gEAAL Fa Holddd A
O HJFote A AES o] &Fo =2 Holxdd tigh Aejd A 9o Fo] Al
o2 F oujgit}y, HAAZ AMEAAL g§EAARYG GX7F 23 ¢ o]
Freste AEol dow, & EU|RE ° Wol Fotds £ dvta RuHt
(Miller et al, 2010; Willson, 2010; Dimitrijevi¢ et al., 2018).

9= AEAA ZE Y 2 4 Holxdo] W= A JiATEH HHT
A TH(Trivelpiece et al., 2011D). @= 2 ¥ AAFES 71& 2431} sy 24
3 AgRa glow, A FEIAFS = Y JiAF 35S Ad tig
= | AEFTS HAAS AstA7]11 JAHDimitrijevi¢ et al., 2018). - Ao A
g £ e T4, A, AFERE HwF FolE HYo, Yy B2 EQ
HE ST A WAt 2T AA MAT EF IES A4 Holxd
St Aoz yelwtth a8y A8 Ud oEns gEadolA A

o

Ir

Wy
O:

ol
o
=

F

S

LU=

©

e

Bhton, ol iAol AEAA Hs) FIAEANA 2

o § HIE & IS v tHPolito et al, 2015). mWeEkA Y HE 27
MR E TN MAFE HEAAY MY Za @4l Ueia
FF A AAT AES FIYAA WHE S5 A
FHOE Ho] AYUY o § PP ALHOE RUHYY

N
=

_lmo}lelj
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F® 1-1-18. Ho] x|t EFF

o

%_

f

249 A=

9]

o)

e

o]-& Hl&

Holol A 2o H&

ol 4 ol 79 Hl&

TE (95% 412 2HA) (95% A2 2A)
A 77.5 (74.4-80.5) 22.5 (19.5-25.6)

S5 A=
2012/13 66.4 (61.2-71.6) 33.6 (28.4-38.8)
2013/14 67.9 (61.3-74.5) 32.1 (25.5-38.7)
2014/15 69.1 (65.1-73.1) 30.9 (26.9-34.9)
2015/16 72.6 (68.9-76.3) 29.2 (26.4-29.2)
2016/17 70.2 (66.6-73.7) 35.2 (28.6-41.8)
2017/18 67.8 (65.0-70.6) 32.2 (29.4-35.0)
2018/19 74.1 (67.9-80.3) 25.9 (19.7-32.1)
2019/20 65.1 (62.0-68.2) 34.9 (31.8-38.0
2021/22 69.7 (65.7-79.1) 30.3 (20.9-44.3)
2022/23 66.9 (62.6-71.3) 33.1 (28.7-37.4)
2023/24 69.0 (60.7-75.6) 31.0 (24.4-39.3)

AA A=
2012/13 72.9 (69.5-76.3) 27.1 (23.7-30.5)
2013/14 65.9 (51.8-79.9) 34.1 (20.1-48.2)
2014/15 68.2 (64.2-72.1) 31.8 (27.9-35.8)
2015/16 74.3 (69.8-78.7) 30.2 (25.7-30.2)
2016/17 69.2 (66.0-72.4) 37.2 (23.2-51.2)
2017/18 72.0 (69.5-74.5) 28.0 (25.5-30.5)
2018/19 74.2 (71.1-77.2) 25.8 (22.8-28.8)
2019/20 74.3 (72.8-75.8) 25.7 (24.2-27.2)
2021/22 79.1 (72.2-86.3) 20.9 (13.7-27.8)
2022/23 71.4 (65.7-77.1) 28.6 (22.9-34.3)
2023/24 76.5 (66.1-84.7) 23.5 (15.3-33.9

A7
2012/13 78.1 (67.7-88.4) 21.9 (11.6-32.3)
2013/14 78.2 (73.1-83.3) 21.8 (16.7-26.9)
2014/15 71.5 (68.1-75.0) 28.5 (25.0-31.9)
2015/16 74.3 (69.8-78.7) 30.2 (21.3-30.2)
2016/17 73.9 (71.1-76.8) 26.1 (23.2-28.9)
2017/18 74.9 (72.1-77.8) 25.1 (22.2-27.9)
2018/19 80.7 (76.4-85.0) 19.3 (15.0-23.6)
2019/20 73.6 (71.7-75.5) 26.4 (24.5-28.3)
2021/22 65.9 (49.6-77.1) 34.1 (22.9-50.4)
2022/23 73.0 (69.9-76.4) 27.0 (23.6-30.1)
2023/24 82.5 (78.2-86.9) 17.5 (13.1-21.8)
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E 1-1-19. do|A¢ EFRY S Fal FHE HEAAo] Hold ol & HE
21 Bolo A ad9| H& Bolo A o9 Hl&
= (95% A= &A) (95% A= @A)
A 78.6 (75.7-81.5) 21.4 (18.5-24.3)
FH A=z
2012/13 66.7 (62.9-70.5) 33.3 (29.5-37.D
2013/14 70.8 (64.4-77.1 29.2 (22.9-35.6)
2014/15 65.0 (61.6-68.3) 35.0 (31.7-38.4)
2015/16 70.2 (66.3-74.0 29.8 (26.0-33.7)
2016/17 66.2 (63.4-69.1) 33.8 (30.9-36.6)
2017/18 63.7 (61.9-65.5) 36.3 (34.5-38.1)
2018/19 71.8 (67.5-76.1) 28.2 (23.9-32.5)
2019/20 66.1 (65.3-66.9) 33.9 (33.1-34.7)
2021/22 73.4 (68.3-75.0) 26.6 (21.4-31.7)
2022/23 64.2 (58.1-70.2) 35.8 (29.8-41.9)
2023/24 72.7 (60.8-82.0) 27.3 (18.0-39.2)
*A A=
2012/13 74.3 (70.2-78.5) 25.7 (21.5-29.8)
2013/14 67.4 (62.3-72.6) 32.6 (27.4-37.7)
2014/15 67.0 (63.1-70.9) 33.0 (29.1-36.9)
2015/16 71.3 (67.7-74.9) 28.7 (25.1-32.3)
2016/17 69.0 (66.4-71.7) 31.0 (28.3-33.6)
2017/18 67.9 (66.0-69.8) 32.1 (30.2-34.0)
2018/19 74.6 (70.4-86.4) 17.9 (13.6-22.2)
2019/20 68.4 (67.6-69.2) 31.6 (30.8-32.4)
2021/22 73.2 (68.2-78.5) 26.8 (21.5-31.8)
2022/23 69.4 (63.6-75.7) 30.6 (24.3-36.4)
2023/24 73.9 (64.3-82.5) 26.1 (17.5-35.7)
A7)
2012/13 78.4 (74.5-82.3) 21.6 (17.7-25.5)
2013/14 83.9 (80.4-87.5) 16.1 (12.5-19.6)
2014/15 73.7 (70.6-76.8) 26.3 (23.2-29.4)
2015/16 74.3 (69.8-78.7) 25.7 (21.3-30.2)
2016/17 73.9 (71.2-76.7) 26.1 (23.3-28.8)
2017/18 76.3 (73.4-79.2) 23.7 (20.8-26.6)
2018/19 82.1 (77.8-86.4) 17.9 (13.6-22.2)
2019/20 77.6 (76.8-78.4) 22.4 (21.6-23.2)
2021/22 79.6 (76.1-83.1 20.4 (16.9-23.9)
2022/23 76.8 (73.3-80.5) 23.2 (19.5-26.7)
2023/24 82.3 (78.3-86.6) 17.7 (13.4-21.7)
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(3) AAL AN AF H FAE Y

MATFe] MELS o]J(mmigration), ©]Z(emigration), &4 (birth), At Hdeath)2] 4
ZHAl Qdnof o WAt ER, HE U AAY JiAFs HEH dde FAHE
AAA= = 9o 840 g A77F Basith =3, MATY FH, AEE, o
T 3, AAA FJAES gotsta 7|FHsle 3 FEF 5o AVIAE ZUEH
< e A RS B AT N 240 aFEY. Ad AFdAE A4
< o2 4 A MAAEE IANVEAE FEASEor FAArSdAE
WA E o] &3 AU JAH vk Aok SNV AI = A 9ol F2PEo] A
o] Aol golsitt= Aol oy, ArjHez AAY dE EFATIL AE
o 9FS F= 5 ALY FAHA mdol dit #H7F lol(Petersen et
al., 2005) di¢te = AUl 4dst= PIT (Passive Integrated Transponder) tag<]
RFID codes &3l /HAE 2Este= WHol AH&5 L lthRenner and Davis, 2000).

2 AdFe 2Avks W FHAT o A 2 EA AR HA AT W
2 MAEANA AFFDAL 2012/13d=FE], g§E2AL 2013/149d=F¥ PIT tags
Adstd o (" 1-1-50), FA7FA F-2HE tag AR 9 o] de tagZt A" JHA

S AME AAs] B#d AHE 7S5 B3, tag FE &Rl AT T
2 AYFHAA AR g3 wALA-TE 3(CT7, C8, C9; At 9=

Aoldd C7a A2 GE Fd%o Be wo=z ool JAEA ¢
8- x| - £38 HH(Capture-mark-recapture method)& %3] w2
(Return rate)& FA3PHd 1-1-5D). T-%A-AxF A5E 53
Aole 72 AH-ANA 2ol FA 5 MAT D FA AMAE AAZES}7]
= = #(detection effort)o] Fsfopstmz, B Ao A= oA A
kel gk tag F23 ABF A ZFErE vud #53d 2019209 =5
202324 Q=7 A F S/ ARFE TES FEAoH FAZAIL o] Fo|AA
22 20201219 =<] time intervals HFFSIATE E4e= Cormack-Jolly-Seber
(CJS) »d& o] g3ty th. Cormack-Jolly-Seber R&l& B-EX3E o]]/o]Zo] WA}
= 7% 7R (open populatiomWoll Al %A A 7F ThS A A7LA Aolde FE
¢l A E&(survival rate)d A MAIE TS AlHo #AF=E FE< AFE
(encounter rate)e 4FE3dtal olF T IAES FAHL W 22 AEHE WOl
t}(Pledger et al, 2003; Cooch and White, 2018). #4dl&= ‘Mark 9.0’ , ‘R’ ,
‘Rstudio” , 712]a R#j7]*] ‘Rmark’ & &8&3}¢th
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PIT tag F2t& A&k 2012/13d =5-E 2023243 =712 9] F-2F A9E T3 4
3, BArkgolA AFLA 176704, g4 & 35274 Ao tage FEsA o, o
= 53 JfAg B 2023243 ol ABEE A= ofd ek ZTHE 1-1-20~2D).

E 1-1-20. AEAAe] A= PIT tag 2 2 AdA MA S

71E BEANA F

ni dx AR R AR A wFAAE T
2012/13 7 7 -
2013/14 26 33 3
2014/15 8 41 3
2015/16 0 41 0
2016/17 0 41 0
2017/18 29 70 0
2018/19 17 87 0
2019/20 10 97 1
2020/21 0 97 -
2021/22 23 120 2
2022/23 25 145 -
2023/24 31 176 -

A 176

£ 1-1-21. g4 A=" PIT tag 2 9 AEd MAS

NE RAAA F

=R = ) 2= L H % -1 2=
23 A= At F32F AA 3 2F AAs QDR A=
2013/14 48 48 -
2014/15 4 52 21
2015/16 36 88 11
2016/17 81 169 21
2017/18 19 188 28
2018/19 38 226 84
2019/20 35 261 80
2020/21 - 261 -
2021/22 41 302 64
2022/23 29 331 60
2023/24 21 352 35
A 352

g3A 370 AALYHCT, C8, COO X -FA-AEE 7|5 A A= YE&
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(Survival rate; phi)®} #ZE(Encounter rate; p)ol Z+zt Aol whe} W3lel= 2-$-
o WslslA &= AE 78S T MY A REe wEal oo tig AlCc
(small-sample corrected Akaike Information Criterion) =2 H7}& A]3 313 th. AlCc
#ol de4E Juyesr As mdolgty AT wi(Burnham and Anderson,
2002) 47 Rl T Ad=E AESES A AFES UE AR MBI 2Y
(phi~Dp(~t)e] 53zt Z=ALE AS5E 7HE AR Aew YERTHE
1-1-22). A8d 2dS ol &3l FHE gAY AEEL oF 87.11%, HFELS oF
85.03% ~ 100.00%RATHEE 1-1-23). HEEH AFES T3 FHE AL oF
74.07% ~ 87.11%= 2017/18d% ~ 2022/23d% Aj#Z 7|Fo=2 FA3 AI(eF
32.82% ~ 55.44%) BT X EL& Fho] AZHUTH ol 4 tid HAAHG WA
(ABZE A EFESA o]FAAR C1E A9, B4 uid 713ke] Adz =4
2ol &gk Ao =, 2018/199 =7k A= 71& %A HA Y ABES AT A HA
A TUHY 53 ¥alste] A EA7 e 2019208 % o] R AUjH o= C7-9
HA R o] thek dEEo] Wdd Zo] Yoz e

e
o
ol
i
rir
jn)

[ 3

® 1-1-22. 5349 39& HH =d A4S AT AlCc =2 #H7} 23

Model AlCc AAICc  AlCc Weights — Model - Noof
phi(~1) p(H 80.2999 0.0000 0.7270 1.0000 5
phi(H p() 82.2587 1.9588 0.2730 0.3755 6

phi~1) p(~1) 115.423 35.1231 0.0000 0.0000 2
phi(®) p(~1) 119.5557 39.2558 0.0000 0.0000 5

¥ 1-1-23. AAHE =ds Faf AE3 gAY Axt AE&(Survival rate; phi) 2 #F

E(Encounter rate; p), ¥+ &(Return rate; phi*p)

d= (%)

AEE

(survival rate; phi) 2019/20 ~ 2023/24 87.11

2020/21(=AF W] A1) -

438 2021/22 90.85
(encounter rate; p) 2022/23 100.00
2023/24 85.03

2020/21(ZA} | A1 3Y) -
- | 2021/22 79.15
(return rate; phi*p) 2022/23 87.11
2023/24 74.07

Pygoscells 0] & T& LR & 7]& AT AFRLAL 59 ~ 79%, w7t
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ZYAAL 70% ~ 73%Williams and Rodwell, 1992), 18] &AL 4A 82%,
7 94%(Trivelpiece & Trivelpiece, 1990)2] 7R A7} 71 WHA X2 JHASl= ZoZE H
aEo] vk Hlw 2] FAI =¥ A} o] Fox AX(2019/20 ~ 2023/24)¢F W2
AFHCT-9TS G = AP B FA42 7 dTolA Bzl g4 9] 34
3 v =3 2] FAE(T4.07% ~ 87.11%)= 4AH=3ATh AL 4 nde 7+
M- A FAZT AT B EA ANAE BES] el A4 AR AA ZANE = F N
Ao FeFs weth B AFdA tages F2F MATE AEEE A7 o,
S 93 =AF =Z(survey effort) 2 An], A 271G F A

S7F o] 23 7I3F tag FF H ZALE AP SR &4
AT Wk FE B S FAY AYE I AUE ] AR
o 1 FA o AB{F A sk, AT W
HAaiAde 4 83 A FA MA AE, WA A3 F
=

=

o
2 W5EY 371 53 D BAo] o] FojHo} Ak
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M 2 8 2AzZMEyd BEs4He| J|=28Hd
SLIEE

1. oldAZA|EM(ASPA No. 178)2] MEfA 7}x| BL|E{E

7F dF 71237 Ws #=
2023\ 5¢ olFol& Q2T HAEA 74 HAE fdl &8 T VIR
UH G A 2E(AWS) S 2 5B vtghAt 57} ﬂ—rﬂxl S B R ol‘l.i—‘i—fﬂlfﬂ%ﬁ
7188 AL el vl= ds ZEIO99 Aw ZEAEQl Antarctic
Meteorological Research Center and Automatic Weather Station X =Z 13]of| 4 1984
WRE 49 T dg2zgAaEA] AWSManuela, $1%=: -74.946 S, 4 =: 163.687
E) 108 1A% =2 7159 A= (http://amrc.ssec.wisc.edu)E P43t 20233 7] =3}
Herghg o] dwvlEol disl EAsiAo o=y 20149FE S ARE JFohe
2014-2022d vt 714 FAFE Abste 20233 SA I Blaste] 1 WEtE
HESkth 18, 2023 vig, 712 2 Ad SR dE o FAFES BF 2
TEAT 20143 FE EA43 o]lfe A2z AL o] 3 F=A4H 3175}
A A At 717450l 201497 AlFE o] oA SR ISR 9 AR
o]-&3}t7] 9|l Aol

a9 1-2-13 1-2-2+ 20239 1¥€5H 11471 A2z A £l
7123 99+, €34 9 €53 7|4 dME S BRoEr I 712 8¢
A AESH o R stEteith o] X&How st

g )7t mA P Fof MHYelE BFET 3H

o
oR

om YR+ HA 712 -382 CTOE 22901tk YH o] F] E2 EA5HA
ottt @, €9 lee dF s deon, 190 78 T M &%
i, 8€o] -28.7 CTE 7M wskt. AAS FARES FEe Fxdd dEd. 19
1-2-32 2023 €+ 7129 dWE S old 99 (20143 HE] 20229)e] thd H
@ @7 JEbd afoltt. 2023d9) A5, Tl J1tEt A%} wamste] @
° dHT e JSsEen 53 20239 849 we APF 7)o T
=

= oMol dFHF T3 dFF L
49 AWFE RoEn. A7 vlusty A 7 7Hs <t =
5] Aoz Jebth 20233@ I HF Hu)



F45L 367 msT (69 8Y)oldTh. €T T&HE AF 7.7-19.7 ms WA e
wom, o Hiu FEHS 260510 ms'E AF AFo] HE AYYS & F Utk
AT BEAGE 2L Fxsd A 2 1-2-6L 20233 €T FEo Ad
T o)z 99 (2014 FE 20221 )2 thd Bk} vlwd Iyolth 2023 A%

7 %% 166 ms'e 34 939 HF F£ (16.2 msHF FASHA vrebsoh
a9 1-2-77 1-2-8+ 20239 (1€-~119)7 2014-2022'd o] uldAtmjo|t), 4%

T AFol 718 Aot 2023d9] wigAulE #A 9de uiEAn| el A

o, ol AJ2ZFHAME Mo uigdo] YFOZHE dAdo g Eue s &7

off mi fd

a9 1-2-1. 20239 I}z A EAolA S8E U=

OLL
4
N
rfo
Lo
e
of

°C

-45 T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

——T_min T avg —@—T_max

3™ 1-2-2. 20239 AQx=ZHAELANM A dFE72 GFEA), dHA7] (0=
A, 2P AL AFH 7] 2(EIEA).
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Air temperature in Inexpressible Island
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a9 1-2-3. 2014 dF8 20223714 ohd BdE A2z A EA 9
7] (BepA) gl 20239 dg 7] (B4 AWt

19 1-2-4. 2023 Y=z HAEHANA SAHE dBFTEY] W
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Wind speed in Inexpressible Island
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a3 1-2-5. 20239 A==z HMEHol SAHE dFTETE (3=

Wind speed in Inexpressible Island
25

2023 ——2014-2022
20

15 -

m s

10 -

5 4

0 T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

% 1-2-6. 2014 FE] 20223704 thd HE Iz A £ 9
A FEE (b)) B 20239 YHEFS (BHsA)e] Ans)
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. oidZ|Ad AT HE 2
(D otdegAA TARA MAT HE L A2 A}

ol ~Z G A EA(ASPA No. 178)2] ofdlg]sld WA
South Bay + A|Yg o2 yFojd glor, ¢k 1.1km ‘E A
Go] AIsta ot F HAHTE Seaview Bayoll A o=
FAl A W& & AY7tA] QA X8t o, sfQtrtel A%
N WA AR o] FEstal JYTHIH 1-2-9). ot e]=d¢ 9
< Hofstr] st APdATe B ATFAAE Ak

HA TA]A] ol A o MEXRAE T3 FAREAE
Y °F 30,000%-¢] ofde= o] w2 s}

Ao g 2=APEAFR] A

37 Seaview Bay<}
2] Atololl= oA
HA HALITGL 3
gk South BayOHL 4
A AT

rEm&p

e

a‘ﬂ
rlo
ro

e
.

I mln

o
g
lo

>

Y

o
»

fo

i,

l

i
Ol

= o
o
[
[
e}
>

ZE
b
N
we o rlr
N
L d
o
u
kv
N

o
o7
i
tlo o
i
o
of,
Y
M
>
T;

ox
=2
)
o
fru
_124_
rlo
o
)
o
>
)
flo
il
£
Hir
rlo
o2
=
b
1o

=2
o
it ofd rlo
i
of gt

b
o e
o2l e

S
>
i)
o
o B

T o0
oZ o2

3]o] CCAMLR Ecosystem Monitoring Program (CEMP)
FAdE7] 2ES T MATL 2AE AAEHS Aoy T=

o]-&st+= WHHol A&EH= FAoH EES Ay
Eol o5 AEE AT geto] Jhe
Zlolm AstA Qo] =z A EA] ol A
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HAetE ofdEl®Ae] FAF 9 A7

Aerial Vehicle, UAV)E ©] &3l &3&<Y
ofdlg|q AL FAF B AT wets

ZelE EFste] &AsATE ot HANA FFE vFH F e
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(2 olag A VAP WEH 5

otdel N WAPY AAT WES b Sste] 198245 202397A ¢ A
28 AU 2% AT FAFE d 2 EoE WESE JOR JEtHE
1-2-1). Qo)A Al Badol= oF 9,000 ~ 37,0002 ofde]= o] w23}

Ao
RuEgich 7 2 198230 7bg AL 921740 AT B AFE Eile] @
UHAHS AZFSE 20179 HE 20233@ 7HA = ¢F 25,000 ~ 37,000%°] &<l AT
2018\l 7Fd w2 37,161%°] 1=l en, 2017del 25,089% 0] &Ql=o] 77+
e SAFE BAHIE 1-2-12). 2023/24:3 oA =A 9] ‘ﬂ*"%}% o] WA
711 2022/202301 w8 <F 150% F71gF 26,3922 A=A TH 1-2-13, 1
2 1-2-14).
H 1-2-1. Inexpressible Island of2z2]=HA /A WS
ZAAE TR 2 3

1982 9,217 Woehler & Croxall, 1998

1983 17,120 He et al. 2017

1984 24,864 Lyver et al., 2014

1986 19,974 Lyver et al., 2014

1987 28,047 Lyver et al., 2014

1989 23,528 Lyver et al., 2014

1991 20,029 Lyver et al., 2014

1992 20,881 Lyver et al., 2014

1993 22,336 Lyver et al., 2014

1998 19,938 Lyver et al., 2014

2001 27,967 Lyver et al., 2014

2002 18,313 Lyver et al., 2014

2005 33,968 Lyver et al., 2014

2006 27,347 Lyver et al., 2014

2012 24,450 Lyver et al., 2014

2013 36,117 Lyver et al., 2014

2017 25,089 FBF(FAATL) | FEEDF 4

2018 37,161 FRAF(FAATL) [ FEED &4

2019 29,899 FHAR(FAATL) | FEFES B

2021 30,181 S$AFFAATL) | FEFEF A

2022 26,240 FRAF(FAATL) [ FEED &4

2023 26,392 FAF(FAATL) [ FEFEF 4
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A=z A EH(ASPA No. 178)oll A W4 st ofdE|dde A7ls thEe 98t
of HSHol IFAHHE A 20249 149 16¥e FFEIS AN o}ﬁiﬁ}(la‘u
1-2-15). 1 A3 2023/24d= F 22,8649 AM7IE &Rt oH, o= 2022/23d
o] 19,227H % 3,637¢] A717F S Aoz eyt shARE & Aol 33
A ZAAZS} v d S u, AYAZHA B otdEaA A|7|¢= 2018/19
W 44,845, 2019/20d 31,969, 2021/22d 29,756= F WHAZ A2 A7FE FAHA
3 1-2-2).

TR 2023241 TAR ola A7IF(A7FlEAT)E 0872 FHJEFHNeH, F
26,39271 2] AN 2,28642] A7I7F o]&dte] FAF 0.877F Eadel 7hdg A
o= Yt #A A4 =AEIel vlwstgle W, 2022/23d2] FAT ola Al
7150.73)ell Hlal Frhetd oy, 2018/19'd 1.21, 2019/201d 1.07, 2021/223d 0.96=
7)ok 7 2 5 HAIZ H2 FAT ola A7IsE 7153 THE 1-2-2).

o >

E 1-2-2. A=z YA EHA HA T oA A7l B TAT ola A7

FTEIY M7= AR ol& A FA7EA)
2019/01/11 44,845 1.21
2020/01/21 31,969 1.07
2022/02/02 29,756 0.96
2023/01/21 19,227 0.73
2024/01/16 22,864 0.87
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a9 1-2-15. A}z AEA 0}%?4%6 *HU]/] H&

Qe AR obdegA] MAAE @ TAA FA B st sl 7
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H, A Bs5d PALE 20249 149 8¥H 1€ 99, 1€ 11¥=E H+ 1€ 939=
AR ALY 1-2-16). £, FAsbulets o—s}oq Mo ol ZF w4
Fol 87 2919 Wkl WA= AT 5 A
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7% 1-2-16. South Bayel A& Fluge] Feld oj@zHe] WAAE MAA &
A% 9, AHLEE 9), RHALE o) L REY FHLEE obe)

Seaview Bayell Ax® F<l7lv et
dE]qAe] =YY =AY

il o] g3t RUE I AFoAx A7 o}
dlkzlel A3ty HAlz F3H 57
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19 1-2-17. Seaview Bayell 2 X3k Felztwete)] Feld WA R @ FHIA

2023/24 3l B AR S} 7€ 2AARE Wl Ay, Aoz <l
2ZYA S ofdEdA AT S AEHoE Fadte FAE Hole o=
pat

Uelytth oA de] HARAE F 5AFd AVFE, FAG olh A7F BE 7
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o 2379 7g $ES] AT EE ZUEH

(D) F==527] d88 ZYE P

1980 T ol Q19| mEA A BH ol s FFES 0717} oF 60% WAFE o= B
ST, 232 UHEE B WA SUHGE oA szl
el GRESTAZIE $A R A7) 24 YASAG, 2239 18 29, 128 2
U, 129 1Yol YIFESD7I] SA 2AE HASHROM, A4 TA A GPS

AAE 7158k Lo 7H—’T—T§_‘ shelstdth. 2023\ 124 28, 129 31<, 2024 1€
99, 19 109, 19 169, 19 239, 19 24, 29 1Yo YF=EZu)r]9 A74
ZAE AAEIgoH, A7 BE A 235l Q2% W Eo) Zgag g E R
A5G rHad 1-2-19). 281 2AE 54 £ 9 AY7)FE ugos A o)ik
Al 77] (A7) T/’S‘X] —r) 2Z35a )

29 1-2-19. oaza AR FFESAs] WA 24k HQE 9), RHLES
9, FEsh ANQE F2b, FIESDUI] ANLES FD), A
g A& ofel), o zstel BlAF AT(LES ofel)
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South Polar Skua nest
Adelie Penguin colony
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g3= 7 oz
A% Oli ANFANGIFADE B2 A 5 B AN A8 en
WAL 0482 UEhRTHE 123, dFESgu7le e MAdTELe =
e A, FFEA, GAL, G So BPae] BE o BuwYrHPezo
et al, 200D, £ Ao|A 20222390 Wste] BAFTF F7hE we] WAHTE
e AiAoR A FARYEY o= WAV F AFH A o) BHale
2 A% Aow FHAL. osh & ESF BPee Tz FYH AR
NAE FAF 5 AATHIY 1-2-19).

o] o] o

2
G547 HAAZETES 8 A9 HusR S
£ Holw(Cape Crozier: 0.33, Cape Bird: 0.38; Wood
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1971, Hagelin and Miller 1997), Cape Hallett Xt}
>0.7; Trillmiach 1978). o]= WA FEo] =2 AHo &

A AT FHo AlEAES FASY =S Y Holdes AE5FH
G Qom, M Fuel o] JrAFOow Wel o =

]
7] &oltr] W& AoZ H4dn

N
-
(
==
o
o
2

d

E 1-2-3 A=E FS=54wr] "4 A

ZAEE AT A7 AT ola A7 A7 EA)
2021/22 42 22 0.52

2022/23 51 32 0.63

2023/24 73 35 0.48

2 €¥ =7 9 7147 2UEHY
20232410 A AZAALH WE A SRE o], HAPEX2DT Fohe
T8l 2Rk 71ARE HAS AL VISshalth. A2 20239 11 5H 2024 2
A F 178 PESGOH, 1 F 690 PRI At AFEA A B
H xR9 7145 Fe ¥z AYsdon, N4Re 4% 24 A AASE
e e
QAo nZANBA Y £FY A A3, ohd AN FFESDS) 259 W4
ZRoh deuiA, FARD 5 F 45 SASATHE 124, 29 122D, 9
ZulthAlE s 1290] olde®A WMAX Fd skl AAZE 18] B,
FARAe A vAdZ DNAZE S S8k 820 T AS 2€ 1x# &=
Atk 7174Re A2, HEY 238 glstdon, 2023/24d = Aol
L FEHA U R 1-2-22). L= A g3l "ot A7E9 =
T AEHY HEHLE st A AAS APgste EEo] WEAH o2 #E
HAow, I & AtdE W QoA FAES HAsteE AS EASATH
£ 1-2-4. 1=z HAEHdA #FE 2/ 9 ZHF
=5
= L] 11€¢ 124 1< 24
ot 2]3A Pygoscelis adeliae O O O O
G =547 Stercorarius maccormicki O O O O
4 &uhohA| H Oceanites oceanicus O
A A Aptenodytes forsteri O
7125+
= L] 11¢ 12¢ 1€ 24
AL =4 Leptonychotes weddellii 8 12 8
FHEY Hydrurga leptonyx 2 2
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chobst €7 s} ol 2old 9g R RAELE
93 SAREAIA e chord 2 AERA +@A
lojp e Hel wapel o ghe her 713 Ul u

Al

1-2-19). o]5 77} 349 = ¥ EAE /\]Eoﬂ tfi5}od K]L,;Poﬁ 16S rRNA (ribosomal RNA)
@+ ITS (Internal Transcribed Spacer) S-XAS 0] 835to] A& XSHAE FABHS
AAlstR o, Solldle sE2 29t Bo et AE ZRTAMY F gddSs A
517 9151 185 rRNA SIS v4 292 EploR uletulay BAS R

Sites Latitude Longitude

#002 74" 5429.55"S 163° 41'8.78"E
#003 74" 54'0.34"s 163° 42'21.43"E
#004 74 5333.96"S 163° 41'47.82"E
#005 74° 5318.69"S 163° 4222.7"E
#006 74 53'0.41"s 163° 43'2.05"E
#007 74" 5322.06"S 163 44'39.8"E
#008 74 53'4529"S 163° 43'59.98"E

ATAE TF BE] ATAS T FH

7S #008) i
B34 f71E (drift algae)
2

29 1-2-23, QY AZIABY AT AHY B4 BE P A
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ME ZZX] A9 Holx] (Amplicon Sequence Variant, ASV)S L&t A1 ©44 Zo]
416bpe] = 4,4607] ASVZF &olE it ASV 742 &ERIst £ ZX o= #004, 005, 006
oM 2o s E|AZolA, #007, 008 e4olM= EIAZo vlsl 2oA =7 UERS
th & 2829 5 4552 4 tf¥sts Shannondt Simpson Index B4 ZAx}, 7Hd
= D}%k’ﬁ% Hol Alg& #006 349 EJXZ0|A 7 =2 od/d2 #008 549] E
12 Alaz, & Alalt gd/d2 28] o4 Atolg EAoH®E 1-2-5).

BLAST identity 97% 7|&0 2 E=5+#S addste 72t s4¥H FXAJLXES
#002, 006 54 =A== Cryptophyceae (2HRXRF)7F, #003, 004, 005
Rotifera (&3 =3)7}, #005, 006 55 EJAFo|AE= Cercozoa (olHHIHZ ==
AL, #007, 008 240N = =1t E|NE Alg ZFo)|A Chlorophyta (52F/
= 559 S0P 2APE Afol7h 27 UERGS Eolstit (1 1-2-24),

X

M
12
—v—"—l—‘ =Oé
éﬁ
>~
o

+ov
+
fo 4o uo i

o oA
ol ol
SR
TR

)7
)7

¥ 1-2-5. & 349 1_6—11“\3% t}aokAl index

Sample Observed ASV Shannon index Simpson index
[EX_W002_18S 559 5.03 0.9
[EX_W003_18S 497 5.42 0.95
IEX_W004_18S 533 6.03 0.96
[EX_S004_18S 879 8.26 0.99
[EX_W005_18S 460 5.67 0.95
[EX_S005_18S 761 8.38 0.99
[EX_W006_18S 632 6.24 0.97
[EX_S006_18S 679 8.43 0.99
[EX_W007_18S 723 6.56 0.97
[EX_S007_18S 640 7.13 0.98
[EX_WO008_18S 294 4.35 0.91
[EX_S008_18S 176 3.78 0.85
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TEL WIS 165

weL 185
TE3_Bap 185
T wge fam
1605906 185
IEX W96 195
TEx v 184
TEL W02 165
TEL W97 185
I Wi 105
161 8054 165
1E_vaes 185
I s 1o
TE1 W6 168
165008185

14 887 168

E £
£ 3
§ 3
2 £

[T

W1
161 5067 148
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Tops taxa Tops taxa
W wmssaigne B ssigues:
B o mmaryen EhierpwyT L]
B ¢ ewaryen Erintopmpcese -
B ¢ fwarcais Rutiters B @ Euaryurain tifersic Belloiesss  amineride
i Eoargstain  Gercozne a arachea

a8 1-2-24. &+ 559] Phylum level(@3)# Order level(:$)ollA AAME 73 Bx s

JA 220 UEPt 58 2772 AHE 23 Arthropoda (2A]&&). Mollusca (A
Al=%), Nematozoa (AP=E), Platyhelminthes (H3d%=%E), Rotifera (SF=Z2)

Tardigrada (¥X-&&), Vertebrata (AF5=)5 2t & 7 ol &st= 1850 &Ik

o, gt 7HA] = T 3k A2 #008 SpoM = = R0l AE =HAER] At
doltt. 71a3Ql #008 4ol Soteg =l 7hed g W2 AR E|AE] (2
g 1-2-19), 4%} diojly A4 AyoME 5x2 7R Chlamydomonas sp.7} 80% ©ld<
APAISEAL QIIct. ol2feh B4 &9 !y A2 Sudd &= A HEeg g o
o FFFE Aol TS 4 Aoy, AT st *lﬂ:‘“‘ bias 753 & Hﬁ‘ﬂ%‘ -
Aot TetA FE EolFez AMgE= UlEFEljor COI RAARE o] &3t HEEIEY 74

S %712 WYsto] 185 rRNA AAL Aol vlwe sgolct.
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2. ZEXHZZ IHIH A 75

b A7 2 X FHAA 7=
ol Az A EA 2L AHT BITFH(ASPA No. 178)& Sy, £, olgg o}
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A, ©® BA A4 W) 55 SEF 2P SHS 58 FOZ ASPA No.
1789 AEA 4N mUHPS FAHOR FHsn A $¥ ATHe 22
olekalole] CEP timwkoll Al ASPA No. 178914 2022/23 31A1713 B9k 2AE &
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/AGUNSN

GARBAGE DNSPOSAL RECEIPT

Agenchas Universales 5.4, [AGUNSA) certified that Korea Polar Research Institulbe
[KEkPRI) deliversd 14 containers with 410,43 cbm of garbage from Korean Antarctic bases.

Garbage disposed as follows:

Category Cusantity (chm)
General Waste 43,01
Steal & Metals 18.3%

wood 11.50

Ol 12,24
Glass 9.20
Plagtic (PYC) 16,09

Garbage was delivered as per Chilean regulations to public spill area under

pgoverment trestmant /administration.

The garbage was inspected by agricufture Cfficer and Custom Cfficer prior to leave

storage ares, all approved in good order.

| HICOLAS DY ARILUN MARIAN

Jale Saivicaoa Logirlaos Purda Aronay
Tel =5857 2697315

Csl +56 9 94329760

Wal moilas cpaaag s ot
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1. 3= oAz E|2|(ATCM)

7} 7§ 8D
19M 717k A &3] tidolid ‘a*%tﬂe% 2041719 FHojEol ot=2dE Y, &7,
Ay, z&2, FHAAE, =290], 9= T =9 IFd Ad5He Aol HIU

d=&EAlel HehA slde detd iLXﬂ/\PﬁlL 1957~58d ¢ %Xﬂxl—?gﬁl%%‘d
(International Geophysical Year : IGY)S] A3l HAstAT HES FAPS =, v

= ololAEY tEH Frz JdZo HilAH o)|8&A1R)F HEaAH Ao A&
(zﬂZZ) 5& FAE s I x(Antarctic Treaty)S €3 t}h2)

FFEF AIx Al “FAE dEEL FRuI, FF olswAd i I
o], zoFe] A H FAEZ A3y fd 22 & s, 2opdaE £ 270 Yo
AW 2HCanberra)oll Al 33e 7171 & ZHGa Aaroa HGd 1AL T 38
A” & FAINQEH, o] 3Fo] nlE G zoFy o A3 o(Antarctic Treaty
Consultative Meeting : ATCM)o|th. ATCM2 1961 7ol 55 W elol A A1x}
3017t MAF o=, AW = ujd MAFT gon, 2024d= 462 327}
o1z o] I A MHD o Aot}

ATCMe]  #7F  FAIE=  doFA=(Consultative  Parties),d B2 FA=
(Non-Consultative Parties),¥ 48 (Observers), 18]1 %% A& HInvited Experts)
TOoE TEY F U FFAT78He U3 (Scientific Committee on  Antarctic

1) ARA, A, “GFEFR YA 8 ATCM)S] 8 o)% 2 FF, Polar Brief, No. 3 (2015), 3-6%
Falg
2) Wzoke 19509 129 190] Agslel, 19614 69 23%0] wasgon, Asgme oz, 55

wolel, Ael, mgs, QR AN, wEsol, PolF, A7, 97 W Hoelds, nF 5 127)50lt),

3) wdazoel] e 7 BAEE HE|Ae] A4 Ex 38 B l(expedition)®] HAT 2e A
q AAHQ etelase] AN ofa WAoo i Aol $e BAS i Fek wFzot A9
= A1) SSlATCMl EAS e 5 Q) olelg A2 Qegamols gl 20224 49
A, Bl ofZAEn), 55, Wlel, nad, Bidle}, Ad, 5% Az cFez, o=
2 Eol QI ofulo}, Qi Y, vEAs, AU, wadel, M, A=, e}, o}z, 23

o, 299, Azt 3F, v, STl 5 20747l

4) 20239 49 A, W PATL o xEo}, Mebr, AT, FEulel, Tl wnla, o 2Euel, 1)

2, R, e, AAEAE, Ha, weol Ao}, wum, B, wr|an, HFY, x2Rg, i)
ol, Zzulo}, 2912, B, wlsde, Smael, clol&E, ke, aaER 5 277150,
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Research: SCAR), =3¢ =R =2 Y3](Commission for the Conservation of
Antarctic Marine Living Resources: CCAMLR), =7}d= -9 At 3] 2] (Council of
Managers of National Antarctic Programs: COMNAP) &o] AW ZA F71shar
o, g5 2 IRt B A(Antarctic and Southern Ocean Coalition: ASOC), =
A =#33-9 A4 3l (International  Association of Antarctica Tour Operators:
[AATO) 5 HIZtdAE 2 A 42 (International, Hydrographic Organization:
[HO), 7133} &3k HEZ FoJAl(Intergovernmental Panel on Climate Change:
IPCC), =rA| A< B =AW (International Union for Conservation of Nature: IUCN),
A 374 A & (United Nations Environment Programme: UNEP), AA7]1732+(World
Meteorological Organization: WMO) 59 =A|7| 75 A7l A2 Fofsia
AT

ATCME @78, ¥F 8405, B4E 05 A4 44 BE RETY

9 2 AW, GIAY BPLE, ARad, J1FAR £, RFEY L SAA

59 o)%8 wostn, G xok AAY oYL Y AR /5L FIU. o
3l

B JAAA e dFo 2 ATCML E3FxF 2 ARFHTAHM o3} =
oF A Yeo] #HYE 3t ZX(Measure), A7 (Decision), A °](Resolution) 52 4
WA A R (regulation and guideline)e & RITES RE JAEA S Gl TAT2 F
ol(consensus) & o] FA A ZFX= WA L&EES AP ATCM @ AR &9
TR o2 Sof Ta AR ATAH FAY A= WA pxaEe gk 1)
A Ao w3 FAEES Fool o5 oA" W ASA F&EES T

b1 2 5 glow, gAREL o8 F48] 91 =dsta Yok

ﬂ

. A45% ATCM A3 2 463t 32 A ¥

A452F G2 oG A Slol= ATHES MMEHT o ZEse] 2023 HE 28~69
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W 5749 FARHNA HE TEEACR Sl AdSAY B BAZ %
SCARS] Ako 2 ZFE AZYT 453 ATOMolA = 4= ) BEBEo] 27}

rr

o

shd iElstel B W 59 AYue egstgon], Any 2N VYL
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19) 71} Abgk
20) AZRIA A
21) # 3

2. 24252 23|(CEP)
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EESIEEEIEE RS
zek(1950%)0] AAR ol F,
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A= B2e SR 2443 o FelH AYNLH o] 8e B G2
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G PABAYREYHCCAMLRT G322 AAS5e]  FA B Hop
(CRAMRA) &< Ag3tdth. CCAMLRY 7% 1980d 5¢€ 20¢ AE=AJ(&EF
Canberra) =& JAI=E9 HlFoZ 19829 4¢ 79 2HayAd. 13y CRAMRA
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22 Al2"Y gy dadoe] AZIFEHJIL o]Fsl AllAf =52k o TA
3] 9(SATCM, Antarctic Treaty Spec1a1 Consultative MeetingE& MHYL A
AQHYE ol B I BAT olo] T4 AU HEE 3 W=
Lol oln] EAsE BT AHEL AESw B A8 wols) wAH o
2 253 A7z} std gk
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7) 1A 8, T2 AA Sy FHRFU5 ] dedy AW, Ocean and Polar Research 2018.
Vol 40: 259-270 &4 23

8) Recommendation ATCM XV-1(Paris, 1989) : @& AR &y} eto] %
BEEE A% x23H Fol3)o] dado| o kAot 559 At E‘a“ﬂ‘ﬂ = =
o] FAHRAR AAE 1= Zﬂ"& EHREAG oA 7T 7H§«1 WS E3ehHE X
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nfe gt o] Aelaf=FA(Palacio Santa Cruz)oll Al #HZ3e A (Final Act of 11th
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AAX G5 AN AHAH 649 WP7F AESEH o] F&EAjo x3hE thokdl o4
So] =oFHAT A3 Fa YgAVE 23 =9 WS 12 3o FE A
3 Aol HEAo 9A A WHEEHA = FRoy YAEe] FASE I AREY A
wAolt ATCMe] @9 HAAlo] we} SHAE FRAA7IE sttt A& =4,
A E219Y g AHBiological Prospecting) olAl+= 2003 6xF 3] o] KB 20053 7FA] F2
gA=ZE =9 Hurl HF S0 &I =97) o] FoA A ¥ lem, 2007~08 =
AFA o H(PY) #&E A= 20059 8xF 3o FH 2009 123} 3] o7t &3t =
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A2 g7 X o At

2007 10zt 3 ojell A =4gol= 7|t A3 FA(WP 2805 S$EEUEH P
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AYTF HFAE Y8 gAFs =89S A% WP IPE %s} A =53
Jom, B uird MEe A% AFE JYstHEA A4 F5 AT A

. A25% CEP & oA % =9 A%

2023 59 28~6€ 1¥47FA] A7 A MHAR A252 CEP o T 8 =9
AEE F2 AN E tdadt Zo] =9 HIUt

(D o)A 3. CEP &% A7l ozt d=d =9

o CEP 570 dFA 8ol #ste Zh oA o] mpAd oM CEP dFAE 2 7]
F35 thSJFZ22H(CCRWP)ol F7Fd Adbgol =253+, b7id 574

16) 2005 A8} 3]ejol| A 219187} okt dls A(‘Must-do’ task) o] &+ 3717t o] AE B3
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7N AZ AAE ool dsi F7IF =& Ay v A& 37|33l

d JF
A H CEP 57/ld 4FAId+=2 A5 ngo g o|H 253 CEP & 7(5.25~26)
Co Yo E PH HFH aFges Sl U2 =9 AHE At
QAL Fol oA (29 0])& WP 62 (CEP strategic priorities and the
b-year work plan: Outcomes and recommendations from the
intersessional discussions and workshop)®} Z3= [P 15002 A|&=3}
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%¢91S 9AH3 v o1} SGCCReo] #w|d 714 CCRWPZ
oo =F3slx Edte] 7]& CCRWP 2016 ItiE AT
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o 313l = CCRWPY olai3} HEe} #AH3e] T3 ALdS ATCMol| AHE3H
- 21¥3]= CCRWP (2016) o]a) A|<&of djsll ATCMell A&3ta, s F<l <
o AHAHAY Fr|HoE 3ol AFH= o ol ZX|(actiomES =
i
o Action 1b. G 3} A3t o) Fdt= Auto] gk AFA L Flstr] Y%
IMO A& WA A3 HAE [Fa, WP 14(EF, FHEA=, 9=)
Aut YER = B3 IMOSH ATSS] A3 2 e HE

Action 2a. @A} v o] Wsle] olal & Fxlstn
To A o] [d], IP 45 (&7, 7)o, =g, & FHAE=
dlol, 231, ¥, v+, SCAR, ASOC, IAATO) % 4 AE I
e Ay ]

Action 2b/3b. ¥ =85 ZFste] Wt A7) RUHZ Ad E o],
[e, WP 49 rev. 1. (SCAR, FAANZ, 53 olgg o}, st= nm=) d= o
A H &4 #= AJ2=E (ANTOS)]

o Action 2e. 7I¥ W3} 9@ Ao HH H&HA HAE 2AE AFs=A
AES 7] 93 gk 49 71Ee] #E =75 AESL 54 [d, WP 47
(Q1%) 2022-2023 3713t SGMP (#EA Y AE 1F) &5 R

o Action 5b. HSM/2 ASPAd] tidt 71&Wsle] &4 H7h [, 1P102 (d
ol2dEY, 55, A, 24|, 7, SCAR) &= fatel tig 7]
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(Action 1a)
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o] 7]F s}l thal AAsA FA =S EA (Action 5a 3 5d)

6) 1A 8. B73FFH7H

2 EBH BFIFHY7} 29
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=) FARES A ARES AR AP Bt Fads AxT o
B gAZELS on] Bl GA A Aok salu AwE ojEes Fxs
Ao, Zt=e] =y HE P oA [EERETE ofyegt dudA e tid o
AR A2 GAFES o¥ 84 Grte] disixe fFddel Basith
= A& AHQT

e 3= E= B IF UMY A% Sl #I Ao(Qhdll T = Hd
3= 95 EIA A"l 84S A7 o tigk 371 2 Algs g5t
3, 55 494, 74 ¥ B EUEE, 18 5o HAE o EIA £4
E FAHSAY MEL EIAE Fdaof & A i 2y Ags &3

o AYJ(H)2 [EEY B¢ 24 BAb=o] &4 FFF7 Al 59 A4 &7 I
Tl Aedte X9 AEES et AdH T IdFS Hade AU
slst= A dAASHASIL B 84 Hrb FFo A A& vted AT=E
Al ¢+gHResolution C 202322 ATCMolA &)

(M A 9. 79 B35t #EAY
a. #HAY
i. #GAE HEE 93 H<E 7] FHESCMP)AA AEESE AR #EAE 2
* SGMP 91 YAHe 1¥~3%ol wheh 937} ASPA No. 152 (Western Bransfield
Strait)¢} No. 153 (Eastern Dallmann Bay)2 E&3te #A8d #AAE MNA
Stk Al R 4Y oA A (parts of the Western Sgr Rondane Mountains,
Dronning Maud Land, East Antarctica)?] ZoAE /AAHS S2AsiE AL
Hag
— ASPA 152¢} 1539 &3 #EAIg tiste 274 92005 w2} CCAMLR<}
AHE 5 PasAY 9SS = £ Jd= (o] £FHE ASPAST ASMAY]
AA o CCAMLRY] 521& WA S3HA Holo] =2 A3 B 3t3 o
CCAMLROA whgd 2o =&ebA] Edto] 252k CEPolA A=osta o F
thA] SC-CAMLRO Al Eslobshs A5

~ v]Fe SC-CAMLROIA olo)& AZF F53t Felste] 71E9 ¥ A ©
e fASYL E5FUL RIS AOE £ U WHFAN F
£ A& T SC-CAMLRS] 598 o] 463 ATCMA +91d & =S A
2% o399

- "7 7} A& AAGA HAAHH  FAFY(Prohibited zone)® 2] A
ate] F2e A5 REAE QX & WA A = AolA IZEe
EAE AR S & stal, A9 RYUHAY &5S AT
st FATEUA 3 AYgez & AL Atgh oo g FAS
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ATE AoFslA &GS Aoy wY AFE Y3 FAFHoE HAFE= Ao
sgsle Ags
- IAFY 9 g 9 A

e T2 ASPA(S], ASPA 175)o| M= 3% }8fel 7
o7 = AL Wrjo& At ASPAS] FAFY S H0d 5 AAS)
F TJri‘ﬂ% Aol OS o]Fox A AFE 93 reference Ao

f
mi

£

- 47 Oﬂb T GOt FAFHS AT H(restricted zone) 0.2 W7 51
43 s 5%

A 7L A= 3702 AA G A ofF] HE TS AT
o ASPA No. 125: Fildes Peninsula, King George (25 de Mayo) Island
o ASPA No. 146: South Bay, Doumer Island, Palmer Archipelago
o ASPA No. 150: Ardley Island (Ardley Peninsula), Maxwell Bay, King

George (25 de Mayo) Island

- A ols ¥y AgY MBS AT dF 2% o &
59 7IdE 8AT 22 DAFECl ¥ AE =W ’3}222”4 F+FIol=
Ao #g AE MAAN =H 9 ddS A¢F

i. A HAEES ¢33 H<% 7] 7(SCMP) oA HAESA e A4 A F
o 9193 = SGMP7F HESIA 22 157] ASPAS}F 17] ASMA®] tigr A 7|
s AES
— 170 ASMA 7§7g<ts} 157012 ASPA 7A<to] €3] Fo& dol ATCMEY]
U= Sl A=H
o ASMA 1, Admiralty Bay, King George Island (BE&+3, df==2, #HF, &
¢t= u]l= WP 59)
ASPA 108, Green Island, Berthelot Islands, Antarctic Peninsula (9=

o

WP 05)

o ASPA 117, Avian Island, Marguerite Bay, Antarctic Peninsula (9= WP
06)

o ASPA 122, Arrival Heights, Hut Point Peninsula, Ross Island (7] WP
02)

o ASPA 123, Barwick and Balham Valleys, Southern Victoria Land (7]=
WP 23)

o

ASPA 132, Potter Peninsula, King George Island, South Shetland
[slands (e}Z 3 EJL} WP 54)

ASPA 137, Northwest White Island, McMurdo Sound (¥]= WP 20)
ASPA 138, Linnaeus Terrace, Asgard Range, Victoria Land (7= WP
26)

o

o
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o

ASPA 145, Port Foster, Deception Island, South Shetland Islands (24,
2251 WP 51)

ASPA 147, Ablation Valley and Ganymede Heights, Alexander Island (%
= WP 07)

ASPA 149, Cape Shirreff and San Telmo Island, Livingston Island,
South Shetland Islands (7]= WP 45)

ASPA 156, Lewis Bay, Mount Erebus, Ross Island (2= = WP 28)

ASPA 165, Edmonson Point, Wood Bay, Victoria Land, Ross Sea (°¢]¥

o

o

o

o

2o} WP 01)

o ASPA 168, Mount Harding, Grove Mountains, East Antarctica (&=
WP 37)

o ASPA 170, Marion Nunataks, Charcot Island, Antarctic Peninsula (9=
WP 08)

o

ASPA 172, Lower Taylor Glacier and Blood Falls, McMurdo Dry
Valleys, Victoria Land (7= WP 24)

iii. A9 BES79/AETY AAY

e =3} nFe B g w9 Danger Islands®] #8] AE %<k ntdS $3%
H|-F2 ICGel 235 R ustal AlgF ASPAE ASHs (WP 11)
- AJF=ES A 243 3ol T Aol ik AHHIE A=EF HF Ao

o, o A3 AY AY e A=H
- AL AMF =7 Fok ol Holu A, #sH3 JHATF =5
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o, o|¥ U3 #He AY 2te A=H
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@ Ao 1 HENE WY

- YR GATEET, e BN do] BYsA gt A3 BE
Fejo] 44 Hojgle] BEAHY ool ofEso] Y F Urky AFea
A o] wAFoR AHSHE W AN I¥ IATEET e
S4B AAlSE Ao nETAL oo e Folow e
Aol Bt A

- g9sE Sl Pode REE 9d) o Bud zdd9as 4588
Nee Ae =2

CAY BRE/AEE Y3 dAEA™E Vel A4

e YL A 212 YLI(WP 11, IP 9} 24xF L3)|(IP 127, IP 128)9] o]
ASPA 144 (Chile Bay)e] &3HIP 70)2 A|&3lal sld ASPAS] A A s|AIS A
2 3HWP 50)

- 71& BETYE AAFE AFolA dHEToE TV sRoy AFFER
O ol s Wio] gle A7 AFoAE BT s ZX7F A& Hojof
& A e JHAVF dAEA F%s

- 2#<%¥% ASOCE 477t EWtas BIVIXE IHE oJBE fAge 4
of tia] HE et Jor, & AT FAE & ReAgS dAHs = A
o] ofyzl HMREARl #AAF JIXE mHste] A= Zo| nigAstha A
u

- 3= Fyrt Re79 AA A A F(de-designation guidelines)ol] uwhz}
Y7Lk Aol ALelE 3Eshar ASPA 1449 A A siA|of FolstHA o] 3 2AA
2 7HA AAFHAAN = T HE AxE T AYe ZE AYo| F
S5 FHAES gAA zgHo|n IRl B3 E WA F AdS AF
3]

e 5UF w=& FY= Dronning Maud Land®] Otto-von-Gruber-Gebirge A%
of 2l ASPAE At B HEFH THAS #e AFY Z+S FAFs}
1 ol & Ra3HIP 60)

- A 24721 LI olA AFF vHWP 129} o] sid Ao #AHA Y x<t
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- G2 A 243 A3 A=F WP 47% MNA st X1y
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sty f AAE st WS A A
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o]§& Zzog CCAMLR #oFS Agsiglon, o] Feke 18824 49 7YRE
AEACE 20229 ANF=27F A3 Ho]l HWA 2024 FAAA wl=, DB, 5F,
A, FAUND, w20 5 27/=0] 7195t e CCAMLR ek doA] =4S
led ¢Eyets 19859 49 28Ul shdEtdtHE 3-2-1).

! 587,
Noesd 486 ,
483 A\ VAL Ve :
_ N\ \ J N, 58
&, N N
; 48,20\ \
» E 0 58.4.4bY
- A i = o
i o 4 / \
o, N 484 485 | Tlanipaay SEA
i 5o 2 - § N\ sea3as
He. s & i VT iEms 2
e / & | \ \
el t \ A
T { = = \ )
N = SEa3h—
, ( i | I
{ i Ln AR s
| CE Iy BT =
| i | |
T
]
| g, |
— ‘-f}-\_\_. |
. ® )
| ‘i i
Fag | % 584.1
| o J
882 / 5
/ £
{ e L
/ 88

1250000000

19 3-2-1. CCAMLR ¥eF9. f2juete] F8 2ol
48.1 H(F==28) 2 88.1 s H(FFolwarr])

- 178 -



(2) CCAMLR A ejA =Ue s =2 13(CCAMLR Ecosystem Monitoring Program,

CEMP)

CCAMLROM = EF3| P EALe] BES 98 sSAEAY F8 THLES
H 3l EHH%%}% 47122 19M(CEMP)s +8&3tal At} CEMPolA= =8
AEEY AEA Wzt A wStA TI1"E AQJA FFA 2Hel 93 A Xl
FHsta 2433 9tk CCAMLR AR
443 A5E g537] 93] CEMP & EUHZ WS AAsHoH, Xh«l T
A 2 a8FH #AYE 8 CEMP-AR AZE FAS =0 AFstar dok 27
TUEY YL 98 2 AA WAAEo] CEMP-site2 A AQF %o, $-Eviald

A 24T 5D Qb AAneUEEsy] TAE)E 01744, Aoz FYL

201813 ] —"rﬂb}ﬂ‘rﬂ AlgFste] AAHHR oW, 202413 FA 357) A o] A= ATt
(29 3-2-3, & 3-2-D.

o Lions Rump
Admiralty Bay o

@, Esperanza Station
00 Stranger Point [ Sl
\ 5 it
Narebski Point o

Cape Shirreff 0 -—r

. ) .
Goudier Island @ "~ L 4 A
A &% =T b
LA ¥,
- 9 J
Petermann Island 2 . .
L A [_mm

Galindez Island = -/~ i,

a9y 3-2-2 FEut= o] CEMP-site (https://gis.ccamlr.org/)
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® 3-2-1. &7 2UHY F3< 98 CCAMLRAIAM A7d3+ CEMP-sites

3c CEMP-site #a= CCAMLR ¥ +9
ESP Esperanza Station (Hope Bay) Argentina 48.1
LAO Laurie Island Argentina 48.2
SPS Stranger Point (King George Island) Argentina 48.1
PBA Paradise Bay Argentina 48.1
MBO Marambio (Penguin Point) Argentina 48.1
CCo Cierva Cove (Cierva Point) Argentina 481
MRO Mar Rock Argentina 48.1
SHI Shirley Island (Casey Station) Australia 58.4.1
BEE Bechervaise Island Australia 58.4.2
VIM Verner Island (Mawson Station) Australia 58.4.2
MGI Maggs lIsland Australia 58.4.2
GDI Gardner lIsland Australia 58.4.2
HOI Hop Island Australia 58.4.2
SIG Steinnes Island Group Australia 58.4.2
BLP Blakeney Point Australia 58.4.1
ODI Odbert Island Australia 58.4.1
PIS Petrel Island (Dumont d'Urville Station) France 58.4.1
GOl Goudier Island UK 48.1
SIO Signy Island UK 48.2
BIG Bird Island UK 48.3
MAI Maiviken UK 48.3
EDP Edmonson Point Italy 88.1
SYO Syowa Station Japan 58.4.2
NPT Narebski Point Korea 48.1
CHA Cape Hallett Korea 88.1
BOI Bouvet Island Norway 48.6
ROS Ross Island New Zealand 88.1
LRP Lions Rump (King George Island) Poland 48.1
PTI Petermann Island Ukraine 48.1
GAl Galindez Island Ukraine 48.1
YAL Yalour Island Ukraine 48.1
CSsS Cape Shirreff us 48.1
ADB Admiralty Bay us 48.1
ARD Ardley Island Uruguay 48.1
MAR Marion Island South Africa 58.7
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1. 2023 @ CCAMLR &

(1D #8+2 ¥ 3 (SC-CAMLR) (2023.10.16.-20, &5 CCAMLR A}HF-=7)

- 20221 A4z F=3459 A3 3o HlmS BHE ExUF 2
A7F FARGE T g REFY(ASPA 152913 1539D)S 3tUE 537
ot

— 2022 #sH)AF] oA o] At et o] =& FA

- 20239 R SHALI(CEP)= 2709 B3 k9 AYS de 272 {FAS
THABA 2AS T3l 20me 9 ot AAE A HEAS A= A
o] AFEE olss d&ste FAAY <

- "= 20239 A Aslel =8 E #AAYA AEF (1 SC-CAMLR-42/12)

- #9193l = ASPA #HEAIF & SUsta, AT $US fdl o] AES ATCM
of AT AL A

(2) CCAMLR A el A =Y B & A2 2P vHWG-EMM) (2023.7.3.-14, 1= 31%])

— CCAMLR ApF-=rof 22/23\@ CEMP data A&

— CCAMLR AME-Zol|A 3 Y=E2] CEMP data =3 % 24 J& Ha(EAHE
WG-EMM-2023/24)(1 8 3-2-3, 3% 3-2-2)

(3) 23/241d CCAMLR®] ASPA No. 171 Y#lB~7] e RUHY A8 A=
Ag

- Ud B 27 ZES CEMP-site Z=%: NPT(Narebski Point) (Z283-2-4)

— CCAMLR AMF=r9o] @4 o= 2024 5¢¥ 3¥¢71#A Y H YA 5(CEMP-data) Al
Z o4 (29 3-2-5)

- CEMP #FxA} WH(Method A3B)oll o A3t 4t&d AFAA €249

FAG AR AF
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¥ 3-2-2. 2022/23'd CEMP-data A|&GEdH s WG-EMM-2023/24)

i;i).?;?; Member Site  Species Parameters
48.1 Argentina Esperanza Station (ESP)  PYD Al A2 A3 A6b A7
Stranger Pont Station (SPS) PYD A6b

United Kingdom Goudser Island (GOI) PYP Afa

Republic of Korea Narebski Pomt (NPT) PYN A3

PIF A3

Poland Admuralty Bay (ADB)  PYD A6b

PYN A6b. A9

Lions Rump (LRP)  PYD A6b. A9

PYP A6b, A9

Uruguay Ardley Island (ARD) PYD A3 Abe

PYP A3 A6c A7

United States of Adminalty Bay (ADB)  PYD  A6a A6b. A7, A8 KL A9

Amenca PYN Aba

PYP A6a, A6b. A8 KL A9

Cape Shimeff (CSS)  PYN A3

PYP A3

SEA C1*

482 Argentina Laurie Island (LAO) ~ PYD A3, A6a
United Kingdom Signy Island (SIO)  PYD A7

PYN AGa, A7

48.3 United Kingdom Bird Island (BIG) DIM Bla
EUC Al A3 Afa A7

PYP A3 A6 AT

SEA CL.C2b

Maiviken (MAI) PYP A3 A6a A7

SEA C2b

88.1 Italy Edmonson Point (EDP) PYD A3
Republic of Korea Cape Hallett (CHA)  PYD A3

New Zealand Ross Island (ROS) PYD A3

5841 France Petrel Island (PIS)  PYD AlLA2 A5 A9
5842 Australia  Bechervaise Island (BEE) PYD Abe
Gardner Island (GDI) PYD Aé6e

Hop Island (HOI) PYD Aéc

Japan Syowa Station (SYO) PYD A3
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Commission for the Conservation of Amarctio Marine Living Rescurces

CCA M LR Commussicn powr la conservation de [z faune et la flore marmes de PAntarctique
KOMACCAR 10 CONDaHMNG MODCKMN #WOLD (OCyPCon A mapsrmes

Comisian para la Conservacion de= los Recurses Yives Mannos Antartioos

WG-EMM-2023/24
15 June 2023

Orniginal: English

Summary of CCAMLR Ecosystem Monitoring Program (CEMP) data
holdings through the 2022/23 monitoring season

CCAMLR Secretariat

WG-EMM

considention by CCAMLE und may sontsin unpublished dota, snaly
. Data im this paper 2hall not be cited or used for purposes othesr than the woek

Thits papesr & preserted
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if | , S mernittes or their subsidisry bodies without the pemissicn of the
origir 5 and/or awner

1% 3-2-3. CCAMLR ARE-Iol| x4 AejA = U e g3 gdute] 423 CEMP data 5%
2 B EAEANS WG-EMM-2023/24)
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Raw attribute set (unformatted)

Administered By Kaorea, Republic of
CES Code NPT

CES _Description Marebski Point is a headland on the southeast coast of the Barion Peninsula,
at the southwestern end of King George lsland in the South Shetland Islands
(Subarea 43.1). Research is conducted out of the South Korean King Sejong
Station. Breeding population size is monitored for gentoo and chinstrap

penguins.
CES_ID 29
CES_Latitude -62.23725
CES_Longitude -58.77434
CES_Name Marebski Point
CreatedBy dbo
CreatedOn 2018-02-20T06:37:08.653Z
ModifiedBy dbo
ModifiedOn 2018-02-20T06:37:08.653Z

Statistical_Area  Subarsa 481

a9 3-2-4. 9-gvebrt 9338tE CEMP-site¢l v#| B 2~7] Z A E(ASPA No. 171)
SEA R (https://gis.ccamlr.org/).

Claire Van Werven <claire.vanwerven@ccamlr.org> S & FHAEM v
" 03-22 (). 2F 649

Douglas Krause - NOAA Federal <douglas.krause@noaa.govs; +22 7§ O ¥

ﬂ] =7h3t B2 KH. 20244 32 22Y SR YLE AFELT 7|52 20244 32 22

©
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e
]
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i
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&
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Dear researchers,

In preparation for this year's meeting of WG-EMM (2024), | am advising you that CEMP data for the 2023/24
season should be submitted to the Secretariat no later than the 3™ of May. This data submission deadline will
allow the Secretariat to process and analyse the CEMP data and to prepare annual reports and or analyses for WG-
EMM by the deadline for the submission of meeting documents.

Please ensure that all CEMP data are submitted using the latest data forms, noting that the e-forms are routinely
updated each year - these can be found online via the CCAMLR website (CCAMLR data forms | CCAMLR).

All data should be submitted to claire.vanwerven@ccamlr.org and data@ccamlr.org.

If you have any queries or difficulties meeting the deadline, please do not hesitate to let me know.

Best regards,

Claire van Werven

Research, Momitoring and Compliance Analyst
: 3 | Commission for the Conservation of Antarctic Marine Living Resources

Phone +61 8 6210 1130
CCAMLR ¥ web werscomrn

Email claire vanwerven@ccamlr org

1% 3-2-5. CCAMLR A= o258 3 2023/24' @ CEMP-data A& &% W<
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Avg Min Max Avg Min Max Avg Min Max
-200 -260 -1.08 8266 76,51 94.20
214  -299 -145 91.74 8270 96.50
-257 -449 257 7399 5736 9340
217 010 351 86.66 7347 9550
245 033 461 8414 6766 96.80
234 084 405 8291 6234 91.10
-223 -7.07 146 9004 7725 9840
-260 -5.03 -1.15 8794 7404 9740
-595 -920 -198 7797 6056 94.30
-749 -10.85 -3.33 8199 68.11 9340
-6.70 -933 -444 9194 8530 9490
-475 -7.04 -363 89.71 83.00 9450
-406 -527 -292 9282 86.10 95.90
-229 -314 -132 9524 9120 97.30
-1.06 -2.74 -006 87.62 74.01 96.10
-0.52 -276 096 8647 7765 94.10
-0.77 -264 096 88.68 80.20 94.20
-1.52 277 028 87.66 7528 97.50
-048 -166 044 9196 77.09 98.80
-1.61 -320 003 9509 8580 98.90
-294 -405 -209 7837 6625 9500
-535 -13.83 -0.52 84.64 64.18 9450
-14.97 -15.80 -13.57 81.06 71.85 85.70
-12.09 -1593 -853 73.04 63.14 8430
-5.22 -1026 -295 7399 6514 81.10
-1.97 -3.09 -0.72 8093 73.14 91.90
-094 -146 -048 89.76 7256 97.00
-296 -487 -085 7697 6293 96.80
-1.61 -3.16 -0.70 87.00 68.62 95.00
-1.58 -3.08 -0.31 7999 5737 96.30
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Wind speed(m/s)

Relative humidity(%)

Avg Min Max Avg

-2.20
-8.93
-5.21
-0.76
-2.08
-6.06
-10.01
-8.30
-8.37
-5.06
-2.76
-2.66
0.01
-4.60
-2.89
-2.85
-0.34
-4.04
-3.67
-1.89
-0.95
-0.35
-0.28
0.37
0.27
-0.19
-4.43
-7.04
-8.90
-5.00
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Temperature(°C)
Min Max
-8.27 1.04
-10.72 -4.55
-9.12  -2.71
-2.76  0.51
-7.75 0.71
-841 -4.61
-12.99 -5.97
-11.21  -6.55
-10.60 -5.91
-5.68 -4.63
-494  -1.61
-414  1.04
-3.64 144
-575 -1.90
-539 -0.77
-5.00 -0.90
-1.17  0.92
-6.24 -0.87
-440 -2.65
-2.63 -1.22
-1.70  -0.52
-1.50 149
-1.13 046
-032  1.31
-0.26  0.86
-0.63 0.67
-8.38 -1.06
-9.75 -532
-991 -595
-6.30 -2.50

Avg
91.03
83.82
75.42
90.72
85.77
68.53
7445
73.16
72.87
75.26
86.05
89.46
95.99
81.07
81.26
80.87
95.22
85.93
78.05
88.70
93.99
88.59
97.39
92.87
89.59
88.78
82.81
81.73
73.29
71.03

Min
74.73
65.72
64.65
78.49
62.28
54.85
48.07
58.16
59.62
61.45
72.71
72.09
91.00
69.01
62.95
66.74
89.70
71.04
66.89
78.69
86.00
79.72
92.80
84.70
86.70
85.30
65.20
67.19
59.21
60.15

Max

97.40
90.20
85.60
97.90
97.10
83.30
89.70
88.40
89.50
86.80
95.60
96.10
98.80
95.90
97.00
96.60
98.50
97.80
93.40
98.00
97.70
95.00
98.80
98.90
93.10
93.80
96.40
91.90
83.00
80.40
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
Avg Min Max Avg Min Max Avg Min Max
-1.07 -291 102 9285 7425 97.80
-401 -647 -242 9122 7961 9550
-5.08 -6.94 -347 8378 7497 93.70
-1.24 -3.82 153 9274 8430 97.10
-284 -717 032 91.75 8200 96.90
-10.09 -11.23 -7.11 83.64 7277 89.30
-6.90 -1043 -3.32 8177 6539 91.70
-10.06 -1526 -3.82 8287 71.09 91.10
-0.08 -14.69 -487 8082 7474 86.70
-465 -536 -1.87 8291 7470 87.80
-1.50 -2.02 -094 87.71 7402 95.00
-1.24 -206 -065 86.29 80.10 96.70
-1.29 -472 082 90.77 7833 97.60
-355 -480 -191 8335 6593 9500
-408 -513 -2.16 8586 66.79 91.20
-744 964 -293 7716 5122 93.80
511 -6.82 -2.04 7262 4985 86.90
-3.75 -555 -154 8374 6558 9570
-6.61 -998 -3.19 8540 68.09 9530
-12.50 -1462 -9.13 76.86 66.11 84.10
-11.52 -1420 -7.52 6814 56.28 7744
-6.41 -804 -529 7039 6381 85.10
-419 -586 -1.88 8297 69.68 95.70
-7.34 1227 -291 8272 70.73 92.60
-10.29 -14.01 -584 7162 60.71 85.30
-399 -6.02 -148 8422 7088 96.30
-527 -935 -165 86.50 79.73 9240
-8.56 -10.34 -294 79.74 7332 89.30
-196 -3.15 -1.10 9053 75.83 97.80
-044 -246 044 9350 7937 9850
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
Avg Min Max Avg Min Max Avg Min Max
-194 -355 046 8363 73.00 93.20
-047 -145 017 91.74 72.06 96.50
-1.15 216 097 81.70 6736 93.70
119 024 310 94.89 80.80 98.50
166 -121 534 90.10 77.18 97.00
-033 -237 141 9035 7173 96.60
-1.91 -330 -0.18 84.00 59.58 97.90
-0.06 -0.67 025 9780 94.80 99.20
-045 -1.04 139 9298 87.70 97.20
021 -083 104 9114 8050 98.20
-3.01 -6.95 -0.77 89.16 64.14 96.30
-850 -9.58 -6.61 8791 8320 91.10
-992 -10.64 -897 8184 7323 8840
-7.79 -9.25 -582 79.78 6847 90.00
-534 -769 -338 77.70 6733 9250
-247 -354 -001 7992 6515 9260
-1.53 -340 004 87.08 7439 9560
-457 -6.57 -174 73.65 57.03 90.00
-293 -5.01 -049 7854 51.03 97.20
-1.36  -2.00 -0.55 89.81 7994 9530
-1.04 -247 -004 8756 7426 96.60
-0.84 -249 139 8297 73.09 97.20
060 -041 219 9448 7443 98.80
-098 -242 049 7696 6035 9440
-0.89 -343 120 79.19 4461 9640
-200 -411 -045 9013 73.02 98.80
-1.75 -3.63 039 87.06 7053 98.70
-036 -225 081 9570 7833 9830
-207 -499 129 9356 84.80 9830
-7.24 -853 -497 87.76 7822 92.30
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
Avg Min Max Avg Min Max Avg Min Max
-763 -846 -6.72 7894 69.62 87.70
-8.02 -10.10 -6.20 80.93 67.80 88.80
-851 -924 -792 7298 6283 81.00
-468 -797 -042 7340 60.53 87.10
-0.23 -0.87 056 9316 8450 97.60
-0.79 -199 076 8214 70.00 91.50
-232 -3.65 -0.19 8083 64.56 98.00
-238 -3.68 -041 84.02 6813 9510
-0.177 -110 076 9036 7232 97.70
136 -0.12 322 89.88 7482 98.60
007 -105 207 8930 7509 9560
110 022 276 9031 7278 98.60
-1.17  -252 080 7931 5649 96.50
027 -036 169 89.68 7379 97.60
072 -011 217 9434 8140 99.00
009 -134 187 9346 8200 99.20
-0.20 -141 148 8475 76.05 93.10
115 055 204 9056 7749 97.70
-0.26 -115 126 8529 7339 96.90
-1.25 -234 052 7417 56.08 8640
-1.78 -241 -092 67.68 46.68 76.27
-1.54 -268 -027 6576 4770 88.30
-1.77 -275 -0.22 7745 5951 9440
-252 -324 -204 80.72 74.00 87.00
-1.65 -263 -0.76 79.20 74.01 87.90
-1.76  -2.72 -0.50 90.04 76.18 96.60
-0.58 -159 068 8096 6837 9570
-0.52 -154 060 8532 76.80 91.90
-030 -094 063 8380 7543 9580
-0.22 -1.07 147 8436 6980 89.80
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
Avg Min Max Avg Min Max Avg Min Max
-0.86 -224 011 9086 68.01 98.70
-0.52 -263 043 8392 7587 9560
154 044 451 9252 6895 98.10
187 -026 374 9115 80.80 98.60
047 -105 313 9481 7853 99.50
088 -133 509 9325 6553 99.30
059 -0.78 228 90.70 79.44 98.90
-0.72 -200 1.03 8897 7934 96.50
-029 -132 142 8502 7886 9450
-0.72 -139 035 9325 73.17 99.00
-043 -268 1.09 7897 66.10 88.90
066 -029 249 79.03 57.18 87.90
056 -0.18 148 86.06 67.21 9850
079 016 170 96.51 83.70 99.80
074 -021 203 9534 86.60 99.70
065 -0.11 145 8830 7885 97.70
168 103 241 9340 86.70 98.90
133 032 231 9487 86.10 99.20
078 027 160 9515 8790 98.70
328 159 527 8451 6579 9530
155 022 494 9541 77.79 99.50
090 048 173 9380 87.60 98.20
112 026 216 93.14 80.90 99.30
116  0.21 225 96.79 88.10 99.80
0.89 0.21 1.89 83.06 7321 91.00
116 023 294 80.10 61.73 91.20
114 005 232 9038 7342 99.70
083 -029 275 8312 7165 93.80
089 -039 220 8764 7311 96.20
091 -086 359 8345 7401 91.80
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
Avg Min Max Avg Min Max Avg Min Max
133 063 3,69 8898 7599 9930
094 004 187 8167 7106 89.20
093 -008 236 7781 6526 88.20
166 043 3.09 7449 56.23 90.80
076 -092 317 8297 6876 9580
1.07 010 237 6975 5859 7729
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HE 2. 20233 QdAZAMEN AdE T4 SAFE (20234 18 1 - 2023 11€ 30
2l =X: http://amrc.ssec.wisc.edu/aws/).

Wind speed(m/s) Temperature(°C) Relative humidity(%)

Y ™M D
Avg Min Max Avg Min Max Avg Min Max

2023 1 1 1753 860 26.00 -256 -490 -050 49.69 43.70 62.00

2023 1 2 1068 150 2160 -166 -350 180 5894 38.00 82.50
2023 1 3 632 220 1550 -131 -290 200 6975 34.00 87.00
2023 1 4 294 010 590 -156 -240 -030 7044 64.00 80.00
2023 1 5 256 000 59 -149 -240 010 76.79 60.00 95.00
2023 1 6 173 010 410 -200 -320 0.00 7955 63.00 92.00
2023 1 7 450 060 1140 -099 -360 180 6886 41.00 89.00
2023 1 8 723 140 1890 -180 -460 000 6443 3940 82.00
2023 1 9 998 190 1840 -1.17 -390 230 5515 35.00 86.20
2023 1 10 966 290 1930 -003 -230 270 4436 2500 7710

2023 1 11 415 010 1180 -091 -280 180 6510 4270 88.00
2023 1 12 284 080 440 -258 -520 150 79.19 44.00 97.00
2023 1 13 782 060 20.00 -260 -3.70 -0.90 6582 40.00 86.10
2023 1 14 1531 320 2030 -1.79 -430 1.00 4798 39.00 61.00
2023 1 15 592 130 1480 -493 -650 -250 70.06 43.00 83.00
2023 1 16 642 150 1350 -364 -6.10 -130 56.52 38.00 84.00
2023 1 17 828 030 1620 -414 -6.70 -1.10 4844 3850 67.60
2023 1 18 6.10 080 1270 -3.77 -630 -1.00 5234 3500 83.00
2023 1 19 343 020 790 -494 -780 -320 7463 48.00 94.70
2023 1 20 554 100 1160 -6.06 -830 -3.50 8446 57.00 95.00
2023 1 21 1059 170 1720 -661 -9.10 -1.70 59.15 40.00 68.00
2023 1 22 439 230 770 -632 -970 -350 6228 52.00 82.00
2023 1 23 467 020 980 -6.15 -940 -3.70 7404 53.00 92.00
2023 1 24 834 100 1420 -7.80 -10.60 -510 5473 43.00 6540
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
L Avg Min Max Avg Min Max Avg Min Max
2023 1 25 1568 910 23.00 -7.63 -10.20 -5.00 6254 50.00 72.80
2023 1 26 1259 7.00 1950 -7.07 -9.70 -460 56.71 47.00 67.00
2023 1 27 656 180 1320 -425 -6.60 -3.00 8322 56.00 97.10
2023 1 28 620 100 1240 -469 -720 -1.00 76.21 58.00 94.00
2023 1 29 716 010 1480 -510 -880 -2.00 63.72 4370 89.00
2023 1 30 8.11 000 1670 -691 -930 -200 5630 43.00 72.00
2023 1 31 1411 720 2270 -7.82 -1040 -470 59.15 49.00 70.90
2023 2 1 2197 13.60 29.00 -893 -1230 -580 6510 5510 77.00
2023 2 2 1737 620 3020 -959 -11.70 -7.80 59.84 48.00 68.60
2023 2 3 1631 810 2460 -842 -11.20 -550 5329 4500 62.00
2023 2 4 1043 300 2060 -809 -1090 -530 51.60 40.00 69.00
2023 2 5 1045 440 1770 -868 -11.60 -6.80 4935 39.00 67.30
2023 2 6 956 400 1630 -7.28 -10.80 -3.30 4982 37.00 61.30
2023 2 7 1213 740 2020 -735 -1090 -430 4930 41.00 58.00
2023 2 8 1334 880 2030 -840 -11.10 -5.80 5038 40.60 60.00
2023 2 9 690 400 1200 -741 -10.00 -5.00 5448 40.00 66.00
2023 2 10 1338 450 21.70 -924 -1250 -6.90 49.61 39.00 62.00
2023 2 11 2269 16.80 3150 -1025 -13.90 -7.30 43.65 39.00 55.80
2023 2 12 1584 370 2460 -811 -1050 -6.10 4923 38.00 64.50
2023 2 13 1614 490 2730 -6.55 -930 -3.80 43.00 36.00 54.00
2023 2 14 2130 1520 30.80 -507 -760 -2.60 3930 3400 47.00
2023 2 15 2092 1560 2560 -498 -740 -240 3863 3400 45.00
2023 2 16 1682 520 2380 -796 -11.50 -410 43.07 37.00 62.90
2023 2 17 1859 1040 2620 -9.72 -1280 -6.60 4159 33.00 49.00
2023 2 18 1876 10.80 24.60 -12.20 -1580 -8.80 43.34 36.80 56.00
2023 2 19 1219 580 2250 -9.05 -11.60 -740 4807 39.00 59.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 2 20 1724 1170 2350 -10.89 -1430 -6.30 4580 35.00 63.00
2023 2 21 1512 1080 19.70 -11.32 -13.80 -9.80 5296 46.00 62.00
2023 2 22 2481 1270 4280 -9.62 -1500 -570 41.69 3240 55.00
2023 2 23 1884 880 3240 -1348 -1550 -1140 48.17 3530 86.10
2023 2 24 843 330 1350 -1258 -16.10 -10.10 83.63 69.00 90.00
2023 2 25 1290 720 1920 -1585 -16.70 -14.50 69.25 57.00 80.10
2023 2 26 1175 6.60 16,50 -12.52 -1450 -9.60 6581 58.00 75.00
2023 2 27 2084 730 3790 -11.58 -1690 -6.60 70.28 53.80 84.00
2023 2 28 2401 1790 3480 -16.26 -18.10 -14.50 4244 38.00 63.80
2023 3 1 2696 2080 33.00 -13.33 -1460 -12.30 37.76 34.00 43.00
2023 3 2 2593 1950 3440 -1551 -1930 -10.90 38.87 33.00 46.00
2023 3 3 2497 2150 2880 -17.90 -20.00 -15.20 40.63 37.00 44.00
2023 3 4 2934 16.00 3820 -18.17 -20.20 -1530 3820 34.00 45.00
2023 3 5 3225 2150 3820 -17.62 -19.70 -15.50 34.64 30.00 39.00
2023 3 6 2925 1790 3830 -16.16 -19.40 -14.70 35.77 30.00 46.50
2023 3 7 2829 1940 3750 -19.86 -21.10 -16.90 3824 28.00 44.00
2023 3 8 2140 980 3450 -17.41 -19.00 -1540 3798 32.00 46.10
2023 3 9 2920 1850 36.20 -13.52 -16.00 -12.30 35.71 30.00 45.00
2023 3 10 1551 10.00 21.50 -13.95 -16.80 -1040 4494 40.00 53.00
2023 3 11 1502 1060 1870 -16.19 -18.30 -13.30 44.34 40.00 50.00
2023 3 12 1194 650 16,50 -16.67 -18.10 -1530 47.14 39.00 57.00
2023 3 13 885 290 1790 -17.24 -20.50 -14.70 56.67 43.70 79.50
2023 3 14 2180 11.00 2820 -1948 -22.20 -16.50 36.95 32.00 47.30
2023 3 15 1408 860 2340 -22.78 -2590 -19.10 4349 3680 51.10
2023 3 16 1177 790 1830 -20.85 -2340 -17.80 52.01 39.00 63.30
2023 3 17 739 210 1560 -1849 -20.30 -16.80 67.75 44.00 83.00
2023 3 18 727 050 1770 -1549 -17.70 -12.00 5145 37.00 66.60
2023 3 19 2186 060 3910 -16.66 -21.10 -10.60 4440 37.00 65.00
2023 3 20 2598 1750 36.60 -18.44 -20.80 -13.80 3823 31.70 44.00
2023 3 21 1733 220 3410 -1439 -1830 -11.90 4998 29.50 84.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 3 22 480 140 7.00 -18.20 -19.80 -17.80 80.61 55.00 84.00
2023 3 23 1635 420 2260 -19.86 -2140 -17.80 64.19 50.00 71.20
2023 3 24 16.08 660 2320 -21.86 -23.90 -20.10 54.58 4390 65.00
2023 3 25 1598 9.80 1940 -24.73 -2640 -21.80 4434 41.00 49.50
2023 3 26 1783 1220 2340 -23.56 -2590 -20.00 43.69 37.30 53.00
2023 3 27 1421 410 23.60 -21.06 -24.10 -1940 4252 36.00 51.00
2023 3 28 1811 820 30.50 -20.00 -23.10 -17.80 47.21 35.00 61.00
2023 3 29 3047 1990 3850 -19.30 -23.90 -1540 36.54 28.00 43.00
2023 3 30 2376 1590 3860 -21.63 -23.50 -18.80 4034 2980 49.90
2023 3 31 2540 15.00 3850 -18.01 -19.30 -16.30 34.18 29.00 44.00
2023 4 1 2093 350 2720 -16.69 -1850 -14.00 40.55 37.00 45.00
2023 4 2 506 200 1280 -1697 -19.00 -1340 76.97 36.00 84.00
2023 4 3 315 000 650 -1587 -17.70 -13.00 76.05 63.00 86.00
2023 4 4 949 080 2350 -17.06 -18.50 -14.50 76.26 52.00 85.00
2023 4 5 1175 250 20.60 -1530 -2040 -1290 62.80 4040 82.00
2023 4 6 920 130 1940 -20.52 -22.00 -1890 57.15 4500 76.80
2023 4 7 1883 14.80 2140 -17.98 -20.00 -1540 4796 39.00 55.00
2023 4 8 1131 040 2520 -1465 -19.20 -12.60 51.79 3720 74.00
2023 4 9 14.03 3.80 2040 -22.28 -25.10 -17.30 4842 40.00 54.00
2023 4 10 16.83 990 1990 -23.74 -2490 -22.80 4532 4200 52.00
2023 4 11 1806 9.00 2640 -2391 -24.80 -22.80 44.76 39.80 51.00
2023 4 12 3026 2230 3920 -21.83 -23.80 -19.70 3825 30.00 47.00
2023 4 13 24.06 1550 3430 -2241 -2640 -19.10 4395 30.00 71.00
2023 4 14 2550 1990 30.80 -23.76 -25.10 -22.70 4139 37.00 48.00
2023 4 15 2376 540 3510 -22.03 -2440 -1940 40.13 35.00 45.00
2023 4 16 1253 210 31.00 -17.89 -20.80 -16.10 56.78 34.00 83.00
2023 4 17 2308 350 3040 -21.25 -23.10 -1840 60.02 3400 81.00
2023 4 18 27.67 1990 3430 -23.62 -27.10 -19.00 40.07 31.00 49.00
2023 4 19 25.00 1710 30.10 -26.25 -27.50 -23.70 40.68 35.00 47.00
2023 4 20 2331 1330 29.70 -2433 -25.80 -23.00 39.74 3400 45.50
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 4 21 15.09 10.00 2430 -23.37 -26.00 -21.40 46.62 37.00 59.00
2023 4 22 1456 860 1890 -1749 -2210 -1420 53.13 4500 62.20
2023 4 23 1427 820 20.00 -19.18 -22.80 -16.80 50.59 44.00 59.00
2023 4 24 1930 1240 26.80 -22.23 -2450 -20.00 4594 41.00 59.00
2023 4 25 2497 16.70 2990 -2563 -27.00 -24.10 43.97 40.00 49.00
2023 4 26 2185 1190 2830 -22.62 -2540 -20.20 4179 36.00 53.00
2023 4 27 2293 1480 32,60 -22.05 -24.10 -20.30 4190 34.00 49.00
2023 4 28 1485 1030 1990 -2486 -26.00 -23.60 4630 42.00 5240
2023 4 29 1357 640 2400 -23.52 -2540 -21.70 43.27 32.00 54.00
2023 4 30 2747 2180 3290 -2523 -27.80 -2340 3736 32.00 41.00
2023 5 1 1936 1070 30.90 -2532 -27.20 -22.20 42.88 33.00 55.60
2023 5 2 2110 1580 2710 -2431 -2690 -2240 4249 37.00 48.00
2023 5 3 1491 1090 2220 -23.95 -27.20 -22.10 4899 42.00 55.00
2023 5 4 2103 1490 26.00 -2425 -25.80 -22.00 4217 3720 52.00
2023 5 5 2019 1530 2630 -27.19 -29.70 -25.10 43.74 37.00 55.10
2023 5 6 1989 1480 2630 -27.22 -2990 -25.00 45.89 40.80 51.80
2023 5 7 2221 430 2920 -25.72 -26.70 -23.20 3897 30.00 46.00
2023 5 8 2840 760 36.60 -27.83 -3250 -21.50 4338 28.00 66.00
2023 5 9 2299 1820 2820 -26.54 -30.60 -24.80 40.00 34.00 44.00
2023 5 10 2050 1140 25.60 -25.04 -2790 -22.20 40.07 33.00 49.00
2023 5 11 2549 1550 33.60 -23.66 -25.60 -21.50 38.78 33.00 49.00
2023 5 12 2587 1570 3450 -23.88 -2540 -21.90 3738 3190 43.00
2023 5 13 2519 1640 31.70 -25.80 -27.20 -24.70 3995 37.00 43.00
2023 5 14 2128 1090 30.70 -26.37 -27.60 -24.50 40.81 37.00 52.00
2023 5 15 1881 1090 26.90 -28.12 -3040 -2430 4359 37.00 53.00
2023 5 16 19.09 1060 29.00 -2464 -2830 -23.00 3999 3500 48.10
2023 5 17 1640 11.20 23.00 -2426 -26.00 -21.50 4390 35.70 50.00
2023 5 18 1921 1510 2530 -2649 -29.20 -2340 40.04 3400 45.00
2023 5 19 2123 14.00 2420 -31.14 -32.60 -29.00 37.78 34.00 49.00
2023 5 20 2243 1510 2740 -32.27 -33.20 -30.00 3642 32.00 41.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 5 21 1444 280 2540 -28.65 -30.20 -27.20 40.56 31.00 73.60
2023 5 22 498 100 790 -2645 -2890 -22.70 74.73 70.90 78.00
2023 5 23 6.11 240 1060 -24.91 -27.10 -20.80 76.31 71.00 80.00
2023 5 24 647 100 1350 -16.84 -20.70 -13.90 78.00 57.00 86.00
2023 5 25 7.06 020 1470 -16.80 -21.10 -13.00 6536 45.00 85.00
2023 5 26 17.77 200 26.70 -20.67 -2240 -1890 7257 5810 82.20
2023 5 27 1011 220 2190 -24.66 -27.00 -19.90 6577 5530 80.50
2023 5 28 16.75 1090 2270 -27.14 -2840 -25.70 64.67 57.00 72.00
2023 5 29 954 010 2930 -2438 -2830 -21.00 50.83 29.00 70.00
2023 5 30 2238 1050 3530 -26.98 -31.90 -2040 70.02 3130 77.00
2023 5 31 2853 2170 39.00 -3095 -32.10 -30.20 70.77 65.00 76.00
2023 6 1 1972 1210 27.00 -30.31 -31.90 -27.80 57.63 46.00 67.00
2023 6 2 632 120 1240 -27.17 -2820 -26.30 62.60 4090 75.30
2023 6 3 1772 310 31.80 -2942 -3230 -26.90 68.02 59.20 75.00
2023 6 4 2993 820 3820 -2854 -31.50 -2460 5847 40.00 69.00
2023 6 5 1401 310 30.70 -2564 -30.70 -18.60 70.21 44.00 82.00
2023 6 6 2227 1040 3130 -25.76 -27.80 -22.60 50.54 36.00 75.10
2023 6 7 2711 1920 3890 -2296 -28.70 -18.10 49.00 37.00 70.00
2023 6 8 36.73 2630 51.00 -19.44 -2400 -15.10 41.26 35.60 47.00
2023 6 9 2954 1850 3820 -17.12 -1930 -1460 4399 3500 54.00
2023 6 10 2241 730 3160 -13.83 -1740 -11.90 3851 30.00 47.00
2023 6 11 1092 520 2050 -1398 -16.30 -9.80 4534 29.00 82.00
2023 6 12 645 150 1550 -17.28 -21.10 -1440 54.60 37.00 86.00
2023 6 13 2045 420 3140 -1887 -2240 -15.00 45.09 32.00 81.00
2023 6 14 2659 1330 3560 -22.67 -24.70 -17.80 43.88 32.00 58.00
2023 6 15 1208 180 3030 -17.75 -20.70 -14.10 57.02 35.00 86.00
2023 6 16 590 030 1820 -21.69 -24.80 -19.30 6594 4400 82.10
2023 6 17 1080 520 16.60 -2445 -2830 -22.30 61.80 45.00 76.00
2023 6 18 2124 1340 2740 -22.67 -2480 -21.50 70.46 58.00 77.00
2023 6 19 2329 1030 29.80 -2465 -28.60 -20.70 55.77 36.00 74.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 6 20 2173 1230 29.60 -28.37 -30.00 -26.20 4837 39.00 65.20
2023 6 21 2354 1960 32.00 -2821 -29.80 -2540 3880 33.80 41.00
2023 6 22 2508 2030 3040 -29.30 -30.50 -27.80 39.29 37.00 42.00
2023 6 23 2476 1340 34,60 -30.15 -31.40 -25.80 45.13 35.00 66.00
2023 6 24 2189 1570 3120 -26.00 -2790 -2480 41.11 36.00 47.00
2023 6 25 2636 1330 33,50 -27.09 -28.80 -25.00 39.64 3500 47.00
2023 6 26 1130 520 1850 -25.79 -27.30 -2400 52.14 3830 76.30
2023 6 27 6.02 080 2870 -23.74 -26.70 -19.10 72,51 55.00 81.90
2023 6 28 27.08 1590 33.80 -23.33 -24.50 -22.00 50.18 31.00 77.00
2023 6 29 2220 720 3530 -27.38 -33.00 -21.80 4525 31.00 69.00
2023 6 30 7.81 200 1330 -3147 -33.10 -2840 4883 3520 59.00
2023 7 1 339 010 7.00 -28.86 -30.80 -2490 71.09 57.00 77.00
2023 7 2 374 040 1720 -24.66 -2740 -2040 7583 69.00 80.00
2023 7 3 1466 560 2340 -1883 -21.00 -16.90 63.15 49.00 76.00
2023 7 4 820 090 1950 -22.09 -2790 -18.10 71.27 48.00 81.00
2023 7 5 1208 060 3410 -23.78 -27.80 -20.30 7148 59.00 82.00
2023 7 6 1896 220 30.60 -27.10 -29.10 -2430 64.47 52.00 79.00
2023 7 7 3238 2570 4250 -25.79 -27.60 -2440 4421 3540 69.00
2023 7 8 3399 1440 4050 -23.64 -2540 -2240 4041 3170 62.10
2023 7 9 3174 740 4460 -23.64 -27.00 -16.80 4439 32.00 76.00
2023 7 10 1125 140 20.50 -25.77 -27.70 -23.10 61.21 40.00 78.00
2023 7 11 3.08 010 830 -22.06 -2530 -19.00 4452 29.00 63.00
2023 7 12 253 000 490 -21.98 -29.20 -17.50 6543 32.80 84.00
2023 7 13 1261 050 3040 -26.74 -28.80 -23.60 62.86 43.00 77.00
2023 7 14 2883 1870 4110 -24.87 -2840 -21.20 3640 28.00 54.00
2023 7 15 2490 16.50 36.80 -2424 -26.50 -21.00 40.64 28.00 51.00
2023 7 16 1312 230 2150 -22.57 -2540 -20.10 48.63 41.00 77.00
2023 7 17 16.63 270 37.50 -20.39 -24.30 -18.70 49.26 33.00 82.00
2023 7 18 2755 1770 3870 -22.14 -28.10 -19.00 36.61 33.00 43.00
2023 7 19 2314 490 3540 -29.30 -30.80 -27.10 39.79 31.00 55.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 7 20 3398 2570 39.80 -30.85 -3240 -28.70 29.26 27.00 32.00
2023 7 21 3112 2210 3790 -30.27 -32.70 -25.30 33.51 28.00 40.00
2023 7 22 3451 1940 4630 -28.14 -34.80 -22.70 40.83 26.00 68.00
2023 7 23 19.84 1140 2890 -35.96 -37.20 -33.10 53.73 40.80 67.40
2023 7 24 440 080 11.70 -3437 -35.70 -32.60 57.85 40.00 70.00
2023 7 25 7.69 080 2410 -33.18 -38.20 -31.00 65.89 53.00 72.00
2023 7 26 13.05 3.00 2310 -3448 -38.70 -32.80 52.70 36.80 69.00
2023 7 27 1618 6.00 2860 -31.50 -35.10 -28.80 4291 29.00 56.00
2023 7 28 382 070 720 -30.04 -31.80 -2740 6092 39.00 73.00
2023 7 29 2408 3.60 4080 -27.99 -29.80 -26.30 4558 36.00 70.00
2023 7 30 2726 1690 39.60 -31.94 -35.20 -29.20 46.04 38.00 59.00
2023 7 31 1522 890 2490 -3430 -36.30 -31.50 4852 36.00 58.00
2023 8 1 1410 950 1850 -32.57 -3420 -31.00 4273 37.00 49.00
2023 8 2 1458 700 1950 -30.14 -31.90 -28.30 4544 37.00 68.00
2023 8 3 798 320 1880 -27.79 -29.80 -2540 6746 49.00 75.00
2023 8 4 3423 1530 4340 -23.87 -28.70 -21.00 4096 29.00 75.00
2023 8 5 33,67 23.00 4500 -19.82 -2250 -16.10 31.73 26.00 35.00
2023 8 6 30.78 23.00 3840 -19.53 -22.70 -17.20 32.02 27.00 41.00
2023 8 7 1201 310 3470 -26.00 -31.20 -22.00 5828 35.00 78.00
2023 8 8 735 310 26.70 -3148 -3230 -29.60 7130 70.00 73.00
2023 8 9 2633 1370 37.60 -32.21 -36.20 -2890 5044 3500 71.00
2023 8 10 19.60 140 3950 -29.88 -34.00 -28.10 4991 3280 76.00
2023 8 11 923 070 27.00 -32.05 -35.50 -28.10 57.02 33.00 70.30
2023 8 12 2095 150 33.80 -29.61 -35.00 -26.50 41.67 31.00 6840
2023 8 13 25.02 1280 3570 -33.46 -36.50 -30.90 57.14 34.00 69.00
2023 8 14 2319 140 35.00 -29.61 -32.70 -2390 56.50 33.00 74.00
2023 8 15 3145 1780 4140 -2505 -26.60 -2340 45.06 32.00 69.60
2023 8 16 3260 2760 3790 -2432 -26.10 -23.10 33.78 29.00 41.50
2023 8 17 26,58 1740 36.50 -29.65 -3440 -2450 37.48 30.00 49.00
2023 8 18 2361 1590 3190 -3229 -3430 -29.80 37.64 29.00 44.50
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 8 19 2929 2470 33.60 -34.24 -36.00 -30.00 35.61 30.00 44.00
2023 8 20 1471 790 26.50 -36.32 -38.00 -34.60 38.15 33.00 44.00
2023 8 21 2488 16.10 2910 -36.60 -37.50 -3540 3635 33.00 42.00
2023 8 22 20.02 1520 26.70 -38.21 -40.20 -3540 4520 37.00 52.00
2023 8 23 2046 260 3310 -33.74 -39.70 -2940 39.87 29.00 70.60
2023 8 24 920 330 1730 -32.16 -35.10 -28.00 6834 63.00 71.00
2023 8 25 1477 0.00 29.50 -27.58 -30.10 -23.10 65.12 39.00 75.00
2023 8 26 1052 170 1990 -2594 -2830 -2240 6818 59.00 76.00
2023 8 27 1625 7.10 2790 -22.38 -24.80 -20.50 6141 4500 74.00
2023 8 28 973 090 2200 -22.63 -2460 -1990 6596 4290 79.00
2023 8 29 855 270 1480 -21.71 -2460 -19.10 63.21 50.00 80.00
2023 8 30 795 090 1630 -21.88 -24.70 -18.80 67.63 56.00 82.00
2023 8 31 2190 1260 2810 -27.11 -28.70 -2460 70.08 56.00 74.00
2023 9 1 1381 420 2620 -2695 -2890 -26.00 43.51 33.30 56.00
2023 9 2 1973 790 29.70 -2947 -30.80 -27.60 44.74 37.00 59.00
2023 9 3 26.04 21.00 30.90 -27.23 -29.50 -23.50 40.53 36.70 47.00
2023 9 4 2527 1890 30.80 -20.18 -23.30 -17.90 37.51 34.00 46.00
2023 9 5 2963 2260 3890 -23.27 -25.10 -20.50 33.99 3040 43.00
2023 9 6 2759 20.70 35.00 -23.50 -2490 -22.60 3145 28.00 34.00
2023 9 7 1207 130 2500 -2893 -3240 -2390 54.10 31.00 79.10
2023 9 8 2260 1830 27.60 -27.39 -3230 -21.50 55.66 35.00 69.00
2023 9 9 1845 950 2830 -22.02 -23.80 -20.30 42.81 35.00 54.00
2023 9 10 1539 840 26.80 -19.46 -2140 -17.50 43.58 38.00 52.00
2023 9 11 2148 1530 26.80 -22.14 -24.50 -18.30 46.15 37.00 59.00
2023 9 12 1589 320 2590 -20.01 -23.10 -15.10 54.25 45.00 78.00
2023 9 13 1248 570 23.00 -1583 -2290 -11.60 8291 76.00 89.00
2023 9 14 2208 10.70 3590 -16.88 -18.30 -12.70 78.17 62.00 86.00
2023 9 15 2418 1040 33.80 -1850 -20.60 -16.20 63.28 41.00 74.00
2023 9 16 20.03 1110 27.20 -20.15 -22.30 -18.30 4898 37.00 72.00
2023 9 17 1911 13.10 26.70 -1855 -20.20 -16.50 54.18 4280 73.40
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Wind speed(m/s) Temperature(°C) Relative humidity(%)
(. Avg Min Max Avg Min Max Avg Min Max
2023 10 18 284 000 6.60 -1643 -1790 -1530 8299 76.40 86.00
2023 10 19 175 010 310 -17.89 -19.60 -15.80 8156 77.00 87.00
2023 10 20 238 100 390 -20.12 -22.20 -18.30 80.08 77.00 82.00
2023 10 21 266 080 500 -2046 -23.00 -18.70 79.43 76.00 82.00
2023 10 22 479 110 1130 -2259 -26.60 -19.00 69.76 51.00 80.00
2023 10 23 532 030 10.80 -2231 -26.70 -17.60 56.43 40.50 67.20
2023 10 24 1530 590 27.60 -21.11 -22.70 -18.60 59.30 46.00 73.00
2023 10 25 2840 1940 36.10 -2097 -2290 -1850 7198 58.60 76.00
2023 10 26 1954 1460 29.60 -18.71 -21.20 -16.30 63.96 55.00 72.00
2023 10 27 1862 10.10 25.60 -18.57 -20.00 -17.40 6195 55.00 69.00
2023 10 28 25.09 1890 31.80 -18.02 -20.90 -1440 51.06 37.80 69.00
2023 10 29 3465 21.10 4230 -21.56 -24.20 -18.60 37.82 33.00 45.00
2023 10 30 2331 800 36.00 -1841 -21.10 -15.70 3591 30.00 47.00
2023 10 31 886 340 1410 -17.37 -19.00 -1540 56.05 38.00 78.00
2023 11 1 926 200 24.10 -16.72 -17.40 -1590 75.18 58.00 83.10
2023 11 2 2133 13.00 26.70 -1534 -18.10 -12.70 4446 33.00 75.50
2023 11 3 822 280 1450 -17.50 -20.30 -15.00 53.88 43.00 77.00
2023 11 4 862 290 1870 -16.89 -1890 -1530 6642 48.00 83.00
2023 11 5 1872 13.80 25.00 -1524 -17.30 -13.30 4345 37.00 60.00
2023 11 6 1037 390 1790 -13.89 -17.00 -11.50 49.83 39.00 63.50
2023 11 7 1659 420 27.00 -11.83 -16.00 -7.10 43.59 36.00 53.00
2023 11 8 1256 570 2520 -10.01 -13.30 -640 5032 38.00 60.20
2023 11 9 1292 540 2060 -6.52 -1020 -3.10 4282 32.00 62.00
2023 11 10 718 270 1320 -793 -10.70 -440 7111 31.00 93.00
2023 11 11 756 260 1120 -925 -1140 -7.50 86.50 6290 92.20
2023 11 12 1678 870 2690 -11.80 -16.20 -7.20 7237 55.00 82.00
2023 11 13 1803 1230 2570 -1445 -1830 -10.60 6826 55.00 77.00
2023 11 14 743 330 1270 -12.12 -1440 -10.30 63.17 49.00 86.00
2023 11 15 354 000 990 -1219 -1560 -10.00 6552 53.00 80.00
2023 11 16 794 010 1640 -11.51 -1440 -8.00 56.27 4480 68.00
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Wind speed(m/s) Temperature(°C) Relative humidity(%)

(. Avg Min Max Avg Min Max Avg Min Max
2023 11 17 16.13 850 2500 -11.02 -1420 -830 6132 44.00 74.00
2023 11 18 23.60 1930 29.80 -12.32 -1630 -850 69.23 59.00 76.20
2023 11 19 2364 230 3440 -9.79 -1260 -7.30 4013 2790 63.30
2023 11 20 1998 1430 2690 -874 -11.60 -640 4053 33.00 47.20
2023 11 21 861 1.70 18.00 -6.30 -850 -3.50 4756 38.00 65.00
2023 11 22 1413 240 2430 -735 -11.60 -330 4061 28.00 49.00
2023 11 23 11.09 130 2460 -7.68 -10.80 -440 4373 32.00 55.00
2023 11 24 792 090 1460 -837 -1150 -530 50.89 31.00 81.00
2023 11 25 963 120 2530 -795 -11.10 -490 5151 33.00 89.00
2023 11 26 876 230 2140 -883 -1250 -510 54.66 38.00 82.00
2023 11 27 336 030 1130 -780 -930 -5.60 4396 33.80 60.00
2023 11 28 287 010 820 -447 -690 -3.00 4518 2870 74.00
2023 11 29 347 040 840 -393 -520 -240 6430 43.80 87.00
2023 11 30 545 030 1490 -352 -6.20 -190 66.63 4500 85.00
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F5 3 WFLI PIT tag FHHEE SACHASFE HaJF Ao o2t R5H

RFID Serial No. -2kl =}
410100012254481 2013-01-27
410100012254549 2013-01-27
410100012254698 2013-01-27
410100012254708 2013-01-27
410100012254738 2013-01-27
410100012254744 2013-01-27
410100012254792 2013-01-27
410100012314092 2013-12-30
410100012314399 2013-12-30
410100012314005 2013-12-30
410100012314130 2013-12-30
410100012314145 2013-12-30
410100012314034 2013-12-30
410100012314036 2013-12-30
410100012314039 2013-12-30
410100012314352 2013-12-30
410100012314188 2013-12-30
410100012314189 2013-12-30
410100012314393 2014-01-21
410100012314011 2014-01-21
410100012314400 2014-01-21
410100012314155 2014-01-21
410100012314390 2014-01-21
410100012314182 2014-01-21
410100012314135 2014-01-21
410100012314165 2014-01-21
410100012314371 2014-01-21
410100012314391 2014-01-21
410100012314385 2014-01-21
410100012314396 2014-01-21
410100012314193 2014-01-21
410100012314169 2014-01-21
410100012314200 2014-01-21
410100012243361 2015-01-14
410100012254639 2015-01-14
410100012254683 2015-01-14
410100012254584 2015-01-14
410100012254474 2015-01-14
410100012254680 2015-01-14
410100012254596 2015-01-14
410100012254563 2015-01-14
410100012454283 2018-01-10
410100012454305 2018-01-10
410100012454303 2018-01-10
410100012454379 2018-01-10
410100012454483 2018-01-10
410100012454296 2018-01-10
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RFID Serial No. B2 =} 2z WA Ao
410100012454313 2018-01-10 Gl16-1
410100012454314 2018-01-10 G16-1
410100012454284 2018-01-10 G16-1
410100012454262 2018-01-10 G16-1
410100012454481 2018-01-10 G16-1
410100012454260 2018-01-10 G16-1
410100012454280 2018-01-10 Gl16-1
410100012454522 2018-01-10 G16-1
410100012454212 2018-01-10 G16-1
410100012454579 2018-01-11 G4-1
410100012454225 2018-01-11 G4-1
410100012454290 2018-01-11 G4-1
410100012454357 2018-01-11 G4-1
410100012454272 2018-01-11 G16-1
410100012454485 2018-01-11 G16-1
410100012454266 2018-01-13 Gl6-1
410100012458248 2018-01-13 G16-1
410100012454381 2018-01-13 Gl16-1
410100012454380 2018-01-14 G4-1
410100012454473 2018-01-14 G16-1
410100012458390 2018-01-16 G4-1
410100012454196 2018-01-16 G16-1
410100012454219 2018-01-16 G16-1
410100012314350 2018-12-25 G4
410100012949873 2018-12-26 G13
410100012951153 2018-12-26 G13
410100012951147 2018-12-26 G13
410100013029391 2018-12-26 G13
410100012949907 2018-12-26 G16
410100012949999 2018-12-26 G16
410100012949898 2018-12-26 G16
410100012351506 2018-12-26 G16
410100012949831 2018-12-26 G16
410100012462501 2018-12-27 G17
410100012462601 2018-12-27 G17
410100012462602 2018-12-27 G17
410100012462603 2018-12-27 G16
410100012462604 2018-12-27 G16
410100012462605 2018-12-27 G17
410100012462606 2018-12-27 G17
410100012462645 2019-12-25 G4
410100012462646 2019-12-25 G4
410100012462640 2019-12-26 G4
410100012462652 2019-12-26 G4
410100012462648 2019-12-26 G4
410100012462701 2019-12-29 G4
410100012462702 2019-12-29 G4
410100012462660 2019-12-30 G4
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RFID Serial No. B2 =} 2z WA Ao
410100012462650 2019-12-30 G4
410100012454587 2021-12-21 G16
410100012465172 2021-12-21 Gl16
410100012465120 2021-12-21 G16
410100012465086 2021-12-21 Gl16
410100012454382 2021-12-21 Gl16
410100012465272 2021-12-21 Gl6
410100012465176 2021-12-21 G16
410100012465129 2021-12-21 G16
410100012465088 2021-12-21 Gl16
410100012458216 2021-12-25 G16
410100012318196 2021-12-26 Gl6
410100012283787 2021-12-26 G16
410100012283475 2021-12-26 Gl6
410100012283430 2021-12-26 G16
410100012283588 2022-01-21 G16
410100012283681 2022-01-21 G16
410100012283401 2022-01-21 Gl6
410100012283510 2022-01-21 G16
410100012462631 2022-01-21 Gl6
410100012462629 2022-01-21 Gl6
410100012283630 2022-01-21 G16
410100012454220 2022-01-21 Gl6
410100012462632 2022-01-21 G16
410100012465097 2023-12-18 G17
410100012465166 2023-12-16 G17
410100012465171 2023-12-17 G17
410100012465193 2023-12-16 G17
410100012465219 2023-12-17 G17
410100012465111 2023-12-16 G17
410100012462602 2023-12-16 G17
410100012465151 2023-12-17 G17
410100012465120 2023-12-21 G17
410100012465086 2023-12-16 G17
410100012496390 2023-12-27 Gl
410100012496389 2023-12-27 Gl
410100012496388 2023-12-27 Gl
410100012496387 2023-12-27 Gl
410100012496386 2023-12-27 Gl
410100012496385 2023-12-28 Gl
410100012496382 2023-12-28 Gl
410100012496383 2023-12-28 Gl
410100012496384 2023-12-28 Gl
410100012465145 2023-12-28 Gl
410100012465122 2023-12-28 Gl
410100012465136 2023-12-28 Gl
410100012457975 2023-12-28 Gl
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RFID Serial No. B2 =} 2z WA Ao
410100012465101 2023-12-28 Gl
410100012496381 2023-12-28 Gl
410100012496401 2024-01-15 Gl
410100012465112 2024-01-15 Gl
410100012283440 2024-01-15 Gl
410100012465137 2024-01-15 Gl
410100012465210 2024-01-15 Gl
410100012496403 2024-01-15 Gl
410100012496402 2024-01-15 Gl
410100012496408 2024-01-15 Gl
410100012496407 2024-01-15 Gl
410100012496406 2024-01-15 Gl
410100012496405 2024-01-15 Gl
410100012496409 2024-01-15 Gl
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RFID Serial No. 2k 2 Bz HA AT
410100012314166 2014-01-22 C7
410100012314185 2014-01-22 C7
410100012314187 2014-01-22 C7
410100012314192 2014-01-22 C7
410100012314198 2014-01-22 C7
410100012314199 2014-01-22 C7
410100012314205 2014-01-22 074
410100012314265 2014-01-22 C7
410100012314296 2014-01-22 C7
410100012314320 2014-01-22 C7
410100012314323 2014-01-22 C7
410100012314376 2014-01-22 C7
410100012314379 2014-01-22 C7
410100012314161 2014-01-22 C8
410100012314164 2014-01-22 C8
410100012314167 2014-01-22 C8
410100012314208 2014-01-22 C8
410100012314279 2014-01-22 C8
410100012314326 2014-01-22 C8
410100012314331 2014-01-22 C8
410100012314336 2014-01-22 C8
410100012314381 2014-01-22 C8
410100012314395 2014-01-22 C8
410100012314108 2014-01-25 C12
410100012314175 2014-01-25 C12
410100012314183 2014-01-25 C12
410100012314365 2014-01-25 C12
410100012314397 2014-01-25 C12
410100012314026 2014-01-29 C9
410100012314052 2014-01-29 C9
410100012314171 2014-01-29 C9
410100012314172 2014-01-29 C9
410100012314173 2014-01-29 C9
410100012314174 2014-01-29 C9
410100012314176 2014-01-29 C9
410100012314178 2014-01-29 C9
410100012314179 2014-01-29 C9
410100012314180 2014-01-29 C9
410100012314184 2014-01-29 C9
410100012314186 2014-01-29 C9
410100012314190 2014-01-29 C9
410100012314194 2014-01-29 C9
410100012314195 2014-01-29 C9
410100012314196 2014-01-29 C9
410100012314197 2014-01-29 C9
410100012314201 2014-01-29 C9
410100012314368 2014-01-29 C9
410100012314369 2014-01-29 C9
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410100012254410 2014-12-29 Cl
410100012254518 2014-12-29 C10
410100012254578 2015-01-01 Cl
410100012254655 2015-01-01 Cl
410100012254421 2015-12-08 C8
410100012254519 2015-12-08 C8
410100012254552 2015-12-08 C8
410100012254591 2015-12-08 C8
410100012254726 2015-12-08 C8
410100012254406 2015-12-09 Cl2
410100012254475 2015-12-09 Cl2
410100012254561 2015-12-09 Cl2
410100012254597 2015-12-09 Cl2
410100012254637 2015-12-09 Cl2
410100012254652 2015-12-09 Cl2
410100012254685 2015-12-09 Cl2
410100012254439 2015-12-31 Cl
410100012254487 2015-12-31 Cl1
410100012254697 2015-12-31 Cl
410100012351483 2015-12-31 Cl
410100012351502 2015-12-31 Cl
410100012351505 2015-12-31 Cl
410100012254595 2016-01-01 Cl
410100012254739 2016-01-01 Cl
410100012254588 2016-01-08 Cl
410100012351445 2016-01-08 Cl
410100012351450 2016-01-08 Cl
410100012351453 2016-01-08 Cl
410100012351456 2016-01-08 Cl
410100012351514 2016-01-08 Cl
410100012314150 2016-01-09 Cl
410100012351513 2016-01-09 Cl
410100012254437 2016-01-17 Cl
410100012314191 2016-01-17 Cl
410100012351431 2016-01-17 Cl
410100012351451 2016-01-17 Cl
410100012351507 2016-01-17 Cl
410100012351511 2016-01-17 Cl
410100012351448 2016-01-19 Cl
410100012351512 2016-01-19 Cl
410100012254572 2017-01-02 Cl
410100012254587 2017-01-02 Cl
410100012254660 2017-01-02 Cl
410100012254711 2017-01-02 Cl
410100012254712 2017-01-02 Cl
410100012351509 2017-01-02 Cl
410100012351510 2017-01-02 Cl
410100012351449 2017-01-03 Cl
410100012351466 2017-01-07 Cl
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410100012949819 2017-01-07 C
410100012949932 2017-01-07 Cl
410100012949933 2017-01-09 Cl
410100012351408 2017-01-09 C9
410100012351413 2017-01-09 C9
410100012351416 2017-01-09 C9
410100012351423 2017-01-09 C9
410100012351426 2017-01-09 C9
410100012351438 2017-01-09 C9
410100012351461 2017-01-09 C9
410100012951152 2017-01-10 c7
410100013029336 2017-01-10 C7
410100012949871 2017-01-10 C8
410100012949878 2017-01-12 C7
410100013029301 2017-01-12 c7
410100013029338 2017-01-12 C7
410100012949879 2017-01-12 C8
410100012949925 2017-01-12 C8
410100012951141 2017-01-12 C8
410100013029334 2017-01-12 C8
410100012949814 2017-01-12 C9
410100012949823 2017-01-12 C9
410100012949876 2017-01-12 C9
410100012949921 2017-01-12 C9
410100012949978 2017-01-12 C9
410100012949982 2017-01-12 C9
410100012950001 2017-01-12 C9
410100013029333 2017-01-12 C9
410100013029344 2017-01-12 C9
410100013029393 2017-01-12 C9
410100012314387 2017-01-13 C7
410100012351414 2017-01-13 C7
410100012351418 2017-01-13 C7
410100012351424 2017-01-13 c7
410100012351518 2017-01-13 C7
410100012351527 2017-01-13 c7
410100012351530 2017-01-13 C7
410100012351434 2017-01-13 C8
410100012351440 2017-01-13 C8
410100012314170 2017-01-13 C9
410100012351415 2017-01-13 C9
410100012949832 2017-01-14 Cl
410100012949833 2017-01-14 Cl
410100012949840 2017-01-14 Cl
410100012949954 2017-01-14 Cl
410100012951146 2017-01-14 Cl
410100012314372 2017-01-14 C7
410100012351419 2017-01-14 c7
410100012351430 2017-01-14 C7
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RFID Serial No. Rz = I P =
410100012351436 2017-01-14 C7
410100012351441 2017-01-14 c7
410100012351463 2017-01-14 c7
410100012351508 2017-01-14 C7
410100012351429 2017-01-14 C8
410100012351516 2017-01-14 C8
410100012314378 2017-01-14 C9
410100012314383 2017-01-14 C9
410100012351427 2017-01-14 C9
410100012351442 2017-01-14 C9
410100012351447 2017-01-14 C9
410100012351459 2017-01-14 C9
410100012949908 2017-01-17 Cl
410100012314327 2017-01-17 C9
410100012949839 2017-01-17 C9
410100012949870 2017-01-24 Cl
410100012949891 2017-01-24 Cl
410100012949897 2017-01-24 Cl1
410100012949815 2017-01-25 Cl
410100012949877 2017-01-25 Cl
410100012949977 2017-01-25 Cl
410100013029335 2017-01-25 Cl
410100013052254 2017-12-31 Cl
410100013052259 2017-12-31 Cl
410100013052260 2017-12-31 Cl
410100013052251 2017-12-31 Cl
410100013052256 2018-01-01 Cl
410100012454292 2018-01-10 c7
410100012454405 2018-01-10 C7
410100012454433 2018-01-10 C7
410100012454389 2018-01-10 C7
410100012454279 2018-01-10 C7
410100012454286 2018-01-10 C9
410100012454294 2018-01-10 C9
410100012314162 2018-01-14 Cl
410100013052212 2018-01-14 Cl
410100013052215 2018-01-14 Cl
410100013052213 2018-01-18 Cl
410100013052223 2018-01-19 Cl
410100012462693 2018-12-15 Cl
410100012462612 2018-12-15 Cl
410100012462613 2018-12-15 Cl
410100012462615 2018-12-17 Cl
410100012462616 2018-12-17 Cl
410100012462614 2018-12-17 Cl
410100012462617 2018-12-17 Cl
410100012462731 2018-12-18 Cl
410100012462691 2018-12-18 Cl
410100012462692 2018-12-18 Cl
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RFID Serial No. Rz = I P =
410100012462694 2018-12-18 C
410100012462732 2018-12-20 Cé
410100012462733 2018-12-20 C6
410100012462510 2018-12-24 Cl
410100012462509 2018-12-24 Cl
410100012462508 2018-12-24 Cl
410100012462507 2018-12-24 Cl
410100012462503 2018-12-24 Cl
410100012462506 2018-12-24 Cl
410100012254535 2018-12-25 Cl
410100012462734 2018-12-25 Cl
410100012462502 2018-12-25 Cl
410100012462737 2018-12-31 C2
410100012462738 2018-12-31 C2
410100012462735 2018-12-31 Cl
410100012462736 2018-12-31 Cl
410100012462737 2018-12-31 C2
410100012462738 2018-12-31 C2
410100012949824 2019-01-02 Cl
410100012462739 2019-01-02 Cl
410100012462740 2019-01-02 C3
410100012462619 2019-01-02 C3
410100012462607 2019-01-02 C2
410100012462608 2019-01-02 C2
410100012462618 2019-01-07 C2
410100012462609 2019-01-07 C2
410100012462710 2019-01-07 C2
410100012462610 2019-01-07 C2
410100012462611 2019-01-08 C2
410100012462709 2019-01-07 C2
410100013052229 2019-12-12 C9
410100013052228 2019-12-12 C9
410100013052227 2019-12-12 C9
410100013052226 2019-12-12 C7
410100013052224 2019-12-12 C7a
410100013052222 2019-12-12 C7a
410100013052263 2019-12-16 C8
410100013052268 2019-12-16 C7
410100013052267 2019-12-16 C7a
410100013052265 2019-12-16 C7a
410100013052270 2019-12-16 C9
410100013052262 2019-12-16 C9
410100013052216 2019-12-16 C9
410100013052217 2019-12-16 C9
410100012462647 2019-12-27 C7a
410100013052218 2019-12-20 Cl
410100013052264 2019-12-20 Cl
410100013052261 2019-12-20 Cl
410100013052220 2019-12-20 Cl
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410100013052221 2019-12-20 C
410100013052269 2019-12-20 Cl
410100013052257 2019-12-20 Cl
410100012462649 2019-12-20 Cl
410100012462641 2019-12-22 Cl
410100012462642 2019-12-22 Cl
410100012462643 2019-12-22 Cl
410100012462644 2019-12-22 Cl
410100012462695 2019-12-29 Cl
410100012462696 2019-12-29 Cl
410100012462697 2019-12-29 Cl
410100012462698 2019-12-29 Cl
410100012462699 2019-12-29 Cl
410100012462700 2019-12-29 Cl
410100012462651 2019-12-30 Cl
410100012462653 2019-12-30 Cl
410100012465242 2021-12-15 C9
410100012465247 2021-12-15 C9
410100012457965 2021-12-15 C9
410100012454271 2021-12-13 C9
410100012465264 2021-12-13 C9
410100012465280 2021-12-24 C9
410100012283766 2021-12-29 Cl
410100012283774 2021-12-29 Cl
410100012283545 2021-12-29 Cl
410100012283533 2021-12-29 Cl
410100012283465 2021-12-29 Cl
410100012283645 2021-12-29 Cl
410100012462639 2021-12-29 Cl
410100012283680 2021-12-29 Cl
410100012283522 2021-12-29 Cl
410100012283794 2021-12-29 Cl
410100012283798 2022-01-06 Cl
410100012283586 2022-01-06 Cl
410100012283731 2022-01-06 Cl
410100012462621 2022-01-06 Cl
410100012283564 2022-01-06 Cl
410100012283700 2022-01-06 Cl
410100012283692 2022-01-06 Cl
410100012283469 2022-01-06 Cl
410100012283776 2022-01-06 Cl
410100012462620 2022-01-06 Cl
410100012317868 2022-01-21 Cl
410100012283487 2022-01-21 Cl
410100012283504 2022-01-21 Cl
410100012318164 2022-01-21 Cl
410100012318195 2022-01-21 Cl
410100012317942 2022-01-21 Cl
410100012318129 2022-01-21 Cl
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410100012318132 2022-01-21 C
410100012283562 2022-01-21 Cl1
410100012283755 2022-01-21 Cl1
410100012283462 2022-01-21 Cl1
410100012283448 2022-01-21 Cl
410100012283619 2022-01-21 Cl1
410100012283467 2022-01-21 Cl1
410100012283477 2022-01-21 Cl
410100012465100 2023-12-20 Cl1
410100012465139 2023-12-21 Cl1
410100012465117 2023-12-21 Cl1
410100012465214 2023-12-20 Cl1
410100012465105 2023-12-22 Cl
410100012465127 2023-12-20 Cl1
410100012465188 2023-12-22 Cl
410100012465083 2023-12-20 Cl
410100012458454 2023-12-20 Cl
410100012458033 2023-12-21 Cl
410100012458087 2023-12-21 Cl
410100012465215 2023-12-20 Cl1
410100012458218 2023-12-21 Cl1
410100012465226 2023-12-22 Cl
410100012454288 2023-12-20 Cl
410100012465155 2023-12-20 Cl
410100012465081 2023-12-24 Cl
410100012465140 2023-12-22 Cl1
410100012487516 2023-12-07 C9
410100012454465 2023-12-07 C9
410100012465170 2023-12-07 C9
410100012465164 2023-12-07 C9
410100012465209 2023-12-07 C7
410100012465221 2023-12-07 C7
410100012487558 2023-12-07 C7
410100012454463 2023-12-16 C9
410100012465273 2023-12-16 C9
410100012283526 2023-12-16 C9
410100012465147 2023-12-16 C8
410100012465223 2023-12-16 C7
410100012465202 2023-12-16 C7
410100012465188 2023-12-27 Cl
410100012487584 2024-01-21 Cl
410100012487585 2024-01-21 Cl1
410100012487586 2024-01-21 Cl1
410100012487587 2024-01-21 Cl1
410100012487588 2024-01-21 Cl1
410100012487589 2024-01-21 Cl
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SAuE 4w awAEs L UE E g an zA e ey o A

(4101000 w3 ()
84 2023-12-18 17:40 2023-12-24 16:01 142:21
G ATS 1265097 72 2023-12-26 1535 2024-01-10 1109 355:34
98 2024-01-10 11:09 2024-01-15 11:30 120:21
Gol 96 2023-12-16 16:20 2023-12-27 15:05 262:45
75 2023-12-27 15:15 2024-01-02 11:25 140:10
A A ;L8 12465166 86 2024-01-02 11:25 2024-01-06 14:39 99:14
3 2024-01-06 14:39 2024-01-11 15:39 121:00
72 2024-01-11 15:39 2024-01-16 14:30 118:51
90 2023-12-17 10:40 2023-12-29 14:00 291:20
4 A A28 12465171 87 2023-12-29 14:00 2024-01-07 10:01 212:01
71 2024-01-07 10:01 2024-01-12 15:30 125:29

G02 94 2023-12-16 15:50 =4
. _ 75 2023-12-21 10:00 2023-12-26 17:00 127:00

A 22 12465193

70 2023-12-26 17:00 2024-01-06 15:15 262:15
75 2024-01-06 15:15 2024-01-13 14:25 167:10
99 2023-12-17 1145 2023-12-25 1416 19431
81 2023-12-26 16:39 2024-01-02 11:00 162:21
IA A L8 12465219 96 2024-01-02 11:15 2024-01-07 09:20 118:05
Go5 97 2024-01-07 09:20 2024-01-12 13:58 124:38
84 2024-01-12 13:58 2024-01-21 20:02 222:04
92 2023-12-16 16:49 2023-12-24 16:21 191:32
T A28 12465111 91 2023-12-27 14:38 2024-01-01 15:57 121:19
79 2024-01-01 15:57 2024-01-06 13:54 117:57
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84 2024-01-06 13:54 2024-01-11 15:15 121:21 121:04

81  2024-01-11 15:15 2024-01-17 10:25 139:10 138:57
. 98  2023-12-16 15:27 2023-12-27 15:32 264:05 225:06
FA EL 12462602
06 97 2023-12-27 15:32 2024-01-06 14:17 238:45 227:24
88  2023-12-17 11:03 2023-12-24 16:12 173:09 172:40
23 AL 12465151
99 2023-12-26 15:25 2024-01-07 09:43 282:18 167:03
12465120 72 2023-12-21 09:30 2023-12-25 14:25 100:55 100:07
12465120 84  2023-12-26 16:27 2024-01-02 10:50 162:23 162:13
o+ LES 12465120 91  2024-01-02 10:50 2024-01-06 13:34 98:44 98:41
G13 12465120 81  2024-01-06 13:52 2024-01-10 11:30 93:38 93:27
12465120 99 2024-01-10 11:30 2024-01-15 10:49 119:19 119:07
e s 12465086 95  2023-12-16 15:15 2023-12-28 14:14 286:59 139:17
e - 12465086 73 2023-12-28 14:14 2 130:56
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3 (4101000-) e (M)
77 2023-12-20 15:50 2023-12-27 16:23 168:33
*dA AEx 12465100 79 2023-12-27 16:23 2023-12-31 09:30 89:07
00 71 2023-12-31 09:30 2024-01-06 15:50 150:20
74 2023-12-21 11:30 2023-12-26 14:32 123:02
F7H AxE 12465139 21024* 2023-12-26 14:32 2024-01-01 14:25 143:53
85 2024-01-01 14:25 2024-01-16 09:52 355:27
79 2024-01-13 14:45 2024-01-20 15:00 168:15
3 79 2023-12-21 10:55 2023-12-26 14:32 123:37
*dH AxE 12465117
88 2023-12-26 14:32 2024-01-07 12:30 285:58
C10 20022* 2024-01-07 12:30 2024-01-13 14:43 146:13
89 2023-12-20 14:55 2024-01-01 14:06 287:11
F7 AxF 12465214 0 2024-01-01 14:06 2024-01-10 10:08 212:02
2024-01-10 10:20 2024-01-16 15:35 149:15
2023-12-22 14:35 2023-12-28 14:47 144:12
N 2023-12-28 15:02 2024-01-02 13:12 118:10
A AxE 12465105
7 2024-01-02 13:32 2024-01-12 14:55 241:23
95 2024-01-12 15:06 2024-01-21 20:00 220:54
C17 91 2023-12-20 15:05 2023-12-26 14:42 143:37
85 2023-12-26 14:42 2023-12-31 10:32 115:50
TFZ AxE 12465127 20020* 2023-12-31 10:32 2024-01-07 12:02 169:30
89 2024-01-07 12:02 2024-01-12 14:42 122:40
3 2024-01-12 14:50 2024-01-20 15:00 192:10
C22 A AxF 12465188 73 2023-12-22 14:15 2023-12-27 16:45 122:30
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74 2023-12-27 16:45 2023-12-31 09:40 88:55 88:43

2 2023-12-31 09:40 2024-01-07 11:13 169:33 165:24
79 2024-01-07 11:30 2024-01-12 14:30 123:00 122:25
96 2024-01-12 14:37 2024-01-20 15:00 192:23 148:15
86 2023-12-20 14:15 2024-01-01 1441 288:26 167:19
TAH  AxE 12465083 92 2024-01-01 14:41 2024-01-10 10:51 212:10 61:45
88 2024-01-10 11:00 2024-01-17 11:10 168:10 167:35
97 2023-12-20 15:20 2023-12-26 14:52 143:32 142:59
gz Aza 19458454 21025*% 2023-12-26 14:52 2023-12-31 10:45 115:53 115:51
21027* 2023-12-31 10:45 2024-01-11 14:20 267:35 59:04
23 78 2024-01-11 14:46 2024-01-21 20:26 245:40 244:01
71 2023-12-21 11:05 2023-12-28 15:51 172:46 154:16
N _ 98 2023-12-28 16:07 2024-01-07 11:38 235:31 206:09
T2 Az 12458033
91 2024-01-07 12:00 2024-01-12 15:10 123:10 122:13
92 2024-01-12 15:22 2024-01-20 15:00 191:38 145:15
3 2023-12-21 10:35 2023-12-27 17:20 150:45 150:34
oA AxH 12458087 78 2023-12-27 17:20 2024-01-10 09:48 328:28 %
2 2024-01-10 10:05 2024-01-16 15:16 149:11 149:02
co4 87 2023-12-20 14:30 2023-12-28 15:15 192:45 72:23
7 2023-12-28 15:15 2024-01-01 15:00 95:45 95:42
T3 At 12465215 74 2024-01-01 15:00 2024-01-07 12:44 141:44 140:51
20021* 2024-01-07 12:44 2024-01-13 14:59 146:15 89:56
71 2024-01-13 15:01 2024-01-20 15:00 167:59 147:45
78 2023-12-21 16:10 2023-12-26 14:52 118:42 118:18
C25 dA AxE 12458218 92 2023-12-26 14:52 2023-12-31 10:25 115:33 114:35
95 2023-12-31 10:25 2024-01-11 14:50 268:25 252:24
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2024-01-11 15:03 2024-01-21 20:35 245:32 92:07

2023-12-22 14:50 2023-12-28 15:35 144:45 144:52
sn Az 12465296 96 2023-12-28 15:48 2024-01-01 15:21 95:33 95:30
20023* 2024-01-01 15:29 2024-01-10 10:25 210:56 100:24
74 2024-01-10 10:40 2024-01-16 10:45 144:05 144:03
Co7 *A At 12454288 81 2023-12-20 16:55 2023-12-24 14:58 94:03 a7
T3 At 12465155 85 2023-12-20 17:15 2023-12-24 14:58 93:43 19:43
1 2023-12-24 14:50 2024-01-10 09:28 402:38 346:08
FA At 12465081
87 2024-01-10 09:45 2024-01-16 10:08 144:23 143:21
C28 0 2023-12-22 15:05 2023-12-31 10:10 211:05 155:56
T2 AxH 12465140 6 2023-12-31 10:10 2024-01-07 10:42 168:32 168:23
70 2024-01-07 10:42 2024-01-20 15:00 316:18 210:30
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22 34 SR YAlolE AE. HHOE IDE FAME A A (F g/M%7
Aol EeAR £7]6191S
JEpRpors ] ] Aol Fols Hulo] olF%
D S A EARUA FALE A" A = HA 7] HA A E
(hour)  (km) (km)  (km/h)
2023-12-23 2023-12-24 -
GO1_F 01 13.3 10.9 2.6 0.8 S5 A7 2
17:48:21 07:09:03
2023-12-28 2023-12-29 N
GO1_F 02 13.7 94 1.6 0.7 SF A7 2
14:38:40 04:17:48
2023-12-30 2023-12-30 .
GO01_F 03 7.1 16.4 5.5 2.3 S5 A7 2
12:29:16 19:32:51
2023-12-31 2023-12-31 .
GO01_F 04 10.3 33.9 13.1 3.3 S5 A7 2
12:22:31 22:41:27
2024-01-01 2024-01-01 -
GO01_F 05 6.3 18.7 8.5 3.0 FF A7 2
13:20:32 19:38:30
2024-01-02 2024-01-02 .
GO1_F 06 9.8 25.2 7.4 2.6 3 A7 2
09:30:00 19:15:29
2024-01-03 2024-01-03 ]
GO1_F 07 11.2 27.7 8.4 2.5 S5 A7 2
11:32:38 22:44:00
2024-01-04 2024-01-05 .
GO01_F 08 13.8 51.8 22.5 3.8 S5 A7 2
12:32:25 02:17:55
2024-01-05 2024-01-06 -
GO1_F 09 7.4 15.6 5.1 2.1 FF A7 2
17:31:50 00:56:30
2024-01-06 2024-01-08 ]
GO1_F 10 34.7 8.0 4.0 0.2 3 A7 2
15:49:05 02:31:07
2024-01-11 2024-01-11 .
GO1_F 11 17.5 58.8 25.2 3.3 S5 A7 2
05:11:39 22:44:32
2024-01-12 2024-01-12 .
GO01_F 12 8.6 25.0 10.5 2.9 S5 A7 2
13:14:48 21:50:30
2024-01-13 2024-01-14 .
GO01_F_13 12.8 47.9 18.8 3.8 S5 A7 2
12:37:56 01:24:01
2024-01-14 2024-01-14 .
GO1 F 14 10.6 38.9 17.2 3.7 S5 A7 2
13:04:15 23:39:02
oM n LIRSS e s 4 24 8% @ o)
- 16:43:10 13:30:04 ' ' ' ' o
2023-12-28 2023-12-28 .
G01_M_02 11.1 3.8 1.9 0.3 S5 A7 2
01:00:03 12:04:16
2023-12-29 2023-12-29 .
G01_M_03 11.6 61.9 29.4 5.3 S5 A7 2
07:46:57 19:21:33
2023-12-30 2023-12-31 .
G01_M_04 14.6 6.5 3.3 0.4 S5 A7 2
20:53:52 11:28:10
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GO1_M_05

GO01_M_06

GO1_M_07

GO01_M_08

GO01_M_09

GO01_M_10

GO01_M_11

GO1_M_12

GO01_M_13

GO01_M_14

GO1_M_15

GO01_M_16

G02_F_01

G02_F_02

G02_F_03

G02_F_04

GO02_F_05

G02_F_06

GO2_F_07

2024-01-01
22:14:35
2024-01-02
21:08:16
2024-01-04
00:08:45
2024-01-05
05:06:58
2024-01-06
07:31:30
2024-01-07
01:25:42
2024-01-08
04:01:02
2024-01-09
04:19:02
2024-01-12
03:07:40
2024-01-14
02:51:42
2024-01-15
01:01:12
2024-01-16
00:37:40

2023-12-24
22:30:27

2023-12-26
09:18:31

2023-12-30
06:58:14

2023-12-31
11:12:38

2024-01-01
15:25:23
2024-01-02
23:10:06

2024-01-04
07:39:20

2024-01-02
05:50:24
2024-01-03
09:18:00
2024-01-04
10:14:17
2024-01-05
15:31:35
2024-01-06
14:08:29
2024-01-07
14:20:29
2024-01-08
16:22:28
2024-01-09
14:59:01
2024-01-12
11:22:49
2024-01-14
12:11:59
2024-01-15
14:56:39
2024-01-16
12:58:03

2023-12-25
11:57:52

2023-12-26
19:24:33

2023-12-30
18:17:30
2023-12-31
23:20:01
2024-01-02
01:06:50

2024-01-03
17:58:09

2024-01-04
21:54:33
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104
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G02_F_08

G02_F_09

GO02_F_10

GO02_F_11

G02_F_12

G02_M_01

G02_M_02

G02_M_03

G02_M_04

G02_M_05

G02_M_06

G02_M_07

G02_M_08

G02_M_09

G02_M_10

G02_M_11

G02_M_12

G02_M_13

G02_M_14

2024-01-05
14:43:54

2024-01-06
16:12:01

2024-01-09
01:12:02

2024-01-10
22:27:03
2024-01-12
06:06:30
2023-12-17
07:39:58
2023-12-21
19:29:53

2023-12-23
04:22:25

2023-12-24
08:38:43
2023-12-25
16:48:22
2023-12-27
00:51:41
2023-12-28
09:15:00
2023-12-29
11:49:37
2023-12-30
18:47:30
2024-01-01
02:25:14
2024-01-02
08:24:30
2024-01-03
19:41:12
2024-01-07
06:13:18
2024-01-08

2024-01-06
03:25:29

2024-01-07
02:14:39
2024-01-09
13:47:05
2024-01-11
12:16:04
2024-01-12
13:51:05
2023-12-18
07:21:03
2023-12-21
23:32:31

2023-12-23
09:41:24

2023-12-24
20:40:57
2023-12-26
01:55:29
2023-12-27
14:00:31
2023-12-28
15:37:30
2023-12-30
00:44:00
2023-12-31
08:16:03
2024-01-01
14:00:29
2024-01-02
22:00:31
2024-01-04
04:51:05
2024-01-07
20:18:02
2024-01-08

12.7

10

12.6

13.8

7.7

23.7

5.3

12

9.1

13.1

6.4

12.9

13.5
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9.2

14.1

13.4
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37.5
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G02_M_15

G02_M_16

G02_M_17

GO5_F_01

GO5_F_02

GO5_F_03

GO5_F_04

GO5_F_05

GO5_F_06

GO5_F_07

GO5_F_08

GO5_F_09

GO5_F_10

GO5_F_11

GO5_F_12

GO5_F_13

GO5_F_14

GO5_F_15

GO5_F_16

10:04:07

2024-01-09
20:40:30

2024-01-11
17:02:29

2024-01-12
14:55:14
2023-12-17
21:33:53
2023-12-19
22:57:39
2023-12-21
22:26:00
2023-12-27
04:37:33
2023-12-28
14:03:06
2023-12-29
16:07:01
2023-12-30
13:42:22
2023-12-31
12:59:16
2024-01-01
15:22:01
2024-01-02
17:22:49
2024-01-04
16:57:30
2024-01-05
12:32:55
2024-01-06
16:23:28
2024-01-08
02:06:29
2024-01-09
05:08:24
2024-01-10
12:32:30

23:29:55

2024-01-10
00:20:29

2024-01-12
01:11:03

2024-01-12
21:06:59
2023-12-18
20:02:32
2023-12-20
19:39:29
2023-12-22
12:26:29
2023-12-27
22:30:39
2023-12-28
23:48:21
2023-12-29
23:51:26
2023-12-31
00:53:09
2024-01-01
02:49:01
2024-01-02
00:48:31
2024-01-03
12:09:53
2024-01-04
22:06:30
2024-01-05
23:17:03
2024-01-07
03:02:40
2024-01-08
21:41:55
2024-01-09
21:16:10
2024-01-11
01:57:32

3.7

8.1

6.2
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GO5_F_17

GO5_F_18

GO5_F_19

GO5_F_20

GO5_F_21

GO5_F_22

GO5_F_23

GO5_F_24

G05_M_01

GO05_M_02

G05_M_03

G05_M_04

G05_M_05

G05_M_06

GO5_M_07

G05_M_08

G05_M_09

GO5_M_10

GO5_M_11

GO5_M_12

GO05_M_13

2024-01-11
23:27:35
2024-01-13
06:38:13
2024-01-14
06:05:56
2024-01-15
09:55:02
2024-01-16
09:17:31
2024-01-17
01:10:05
2024-01-18
06:54:10
2024-01-19
07:19:25
2023-12-29
06:48:35
2023-12-31
05:18:39
2024-01-02
05:15:11
2024-01-03
13:05:23
2024-01-04
23:08:29
2024-01-06
02:17:03
2024-01-07
08:29:01
2024-01-08
22:37:15
2024-01-09
22:43:33
2024-01-11
03:07:02
2024-01-12
15:52:03
2024-01-13
19:39:56
2024-01-14

2024-01-12
13:37:19
2024-01-13
18:05:12
2024-01-14
18:41:56
2024-01-15
21:27:31
2024-01-16
16:36:01
2024-01-17
16:35:40
2024-01-18
17:27:41
2024-01-19
22:14:48
2023-12-29
10:27:04
2023-12-31
11:34:35
2024-01-02
15:18:44
2024-01-03
20:10:30
2024-01-05
11:21:55
2024-01-06
10:58:30
2024-01-07
16:14:12
2024-01-09
02:36:33
2024-01-10
11:05:33
2024-01-11
15:08:03
2024-01-12
20:35:57
2024-01-14
02:33:06
2024-01-15
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GO5_M_14

GO6_F_01

GO6_F_02

GO6_F_03

GO6_F_04

GO6_F_05

GO6_F_06

GO6_F_07

GO6_F_08

GO6_F_09

GO06_F_10

GO6_F_11

GO6_F_12

G06_M_01

G06_M_02

G06_M_03

G06_M_04

G06_M_05

G06_M_06

19:16:59
2024-01-16
17:47:27
2023-12-17
09:18:27
2023-12-19
15:35:24
2023-12-21
18:01:26
2023-12-28
06:32:32

2023-12-29
11:06:38

2023-12-30
11:32:15

2023-12-31
10:23:21

2024-01-01
14:47:12

2024-01-02
08:46:58

2024-01-03
08:29:08

2024-01-04
00:49:56

2024-01-05
08:11:59
2023-12-19
00:16:04
2023-12-21
03:41:24
2023-12-22
15:46:05
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07:13:19
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10:34:30
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17:18:02

2023-12-29
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17:51:16

2024-01-03
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12:30:59
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15:15:13
2023-12-19
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15:33:29
2023-12-23
10:08:23
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12:22:29
2023-12-27
20:17:58
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G13_F_01

G13_F_02

G13_F_03

G13_F_04

G13_F_05

G13_F_06

G13_F_07

G13_F_08

G13_F_09

G13_F_10

Gl13_F_11

G13_F_12

G13_F_13

G13_F_14

G13_F_15

G13_F_l16

G13_F_17

G13_M_01

20:29:32
2023-12-23
05:36:08
2023-12-25
06:35:34
2023-12-27
07:02:04
2023-12-28
15:25:00

2023-12-29
18:03:06

2023-12-30
19:58:50
2024-01-02
01:33:43
2024-01-03
04:59:36
2024-01-05
21:52:00

2024-01-06
18:41:10

2024-01-07
19:13:57

2024-01-08
22:03:51

2024-01-09
16:54:50

2024-01-10
16:57:56

2024-01-12
05:47:29

2024-01-13
07:37:29

2024-01-14
07:15:57
2023-12-18
05:48:37

00:10:04
2023-12-23
15:20:18
2023-12-25
14:34:30
2023-12-27
15:33:36
2023-12-28
21:09:31

2023-12-29
23:48:00

2023-12-31
02:53:16
2024-01-02
12:07:40
2024-01-03
14:16:30
2024-01-06
02:58:57

2024-01-07
00:03:16

2024-01-08
01:55:01

2024-01-09
03:25:39

2024-01-10
01:10:40

2024-01-11
12:23:30

2024-01-12
11:41:05

2024-01-13
17:11:58

2024-01-14
14:37:05
2023-12-18
22:36:31
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G13_M_02

G13_M_03

G13_M_04

G13_M_05

G13_M_06

G13_M_07

G13_M_08

2023-12-20
05:01:16
2023-12-21
11:59:37
2023-12-31
08:00:16

2024-01-01
16:59:10
2024-01-02
15:58:43
2024-01-03
15:28:01

2024-01-04
15:12:07

2023-12-20
13:53:03
2023-12-21
22:16:49
2023-12-31
23:29:51

2024-01-02
00:28:04
2024-01-03
03:28:29
2024-01-04
01:47:30

2024-01-04
22:48:39

8.9

10.3

15.5

7.5

11.5

10.3

7.6

44.1

92.8

83.7

47.6

61.4
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377

20.5

29.2

26.2

15.3

- 242 -

Ho
o

o do do o
T O

Ho

Ho
o



2= 35 =Egao] AAols RE. AAOIE IDE SAWE RIS A (F /M
SRUEES LR
) = =
4405 geel 2els AN Gese wa wan
=1} A E_i_}.o A A Zl. 7 X7
D S0 A A Al A 18] A Gmh) oA .
(hour) ((km)  (km)
2023-12-21 2023-12-22
CO00_F 01 23.8 69.9 28.6 2.9 ra &1
21:56:30 21:47:19
2023-12-24  2023-12-25
CO00_F 02 10.9 39.4 15.9 3.6 ra g1
22:27:47 09:20:04
2023-12-26  2023-12-27
CO00_F 03 27 99.6 43.2 3.7 s d1
11:23:17 14:24:31
2023-12-31 2023-12-31 -
CO00_F_04 3.3 16.9 5.6 5.1 s &1
17:28:54 20:48:17
2024-01-01  2024-01-02
CO00_F_05 19 52.6 24.3 2.8 s g1
16:52:34 11:50:05
2023-12-30  2023-12-30
C00_M_01 6.2 28.4 11.2 4.6 s ¢l
06:59:40 13:13:03
2023-12-31  2023-12-31
C00_M_02 8.1 35.6 11.7 4.4 g ¢ 1
06:39:06 14:48:03
2024-01-01  2024-01-01 B
C00_M_03 12.3 25.9 11.6 2.1 g ¢ 1
07:55:14 20:16:10
2024-01-02  2024-01-02 -
C00_M_04 3.3 9.3 4.6 2.8 g ¢ 1
13:30:26 16:45:36
2024-01-03  2024-01-04
C00_M_05 26.2 111.1 471 4.2 X d 1
16:01:40 18:13:31
2023-12-22  2023-12-23 I 5 1
C10_F_01 21.4 72.9 26.3 34 >
13:06:15 10:32:10 ez A7
2023-12-24  2023-12-24 -
C10_F 02 9.9 52 23 5.3 SF A7
08:16:49 18:09:40
2023-12-25  2023-12-26 .
C10_F 03 13.9 50.2 22.8 3.6 S5 A7
10:22:01 00:13:57
2023-12-26  2023-12-27 .
Cl10_F 04 12.8 45.9 20.5 3.6 3 A7
21:41:54 10:31:01
2023-12-28  2023-12-28 .
C10_F 05 6.9 36.8 17.9 54 53 A7
01:15:33 08:07:48
2023-12-28  2023-12-29 .
C10_F_06 13 42.3 18.2 3.3 5 A7
20:50:59 09:51:08
2023-12-30  2023-12-30 .
C10_F_07 14.6 65.2 30.7 4.5 5 A7
05:44:53 20:18:01
2023-12-31 2024-01-01 .
C10_F 08 12.4 52.3 24 4.2 53 A7
12:44:48 01:08:29
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C10_F_09

CI10_F_10

CI10_F_11

Cl10_F_12

CI10_F_13

CI10_F_14

C10_F_15

C10_F_16

C10_F_17

C10_F_18

C10_M_01

C10_M_02

C10_M_03

C10_M_04

CI10_M_05

CI10_M_06

C10_M_07

C10_M_08

C10_M_09

CI10_M_10

CI10_M_11

2024-01-01
09:22:03
2024-01-02
06:41:01
2024-01-07
00:02:56
2024-01-07
21:28:28
2024-01-13
22:51:18
2024-01-14
21:48:11
2024-01-16
01:07:33
2024-01-16
18:25:11
2024-01-17
09:16:01
2024-01-18
09:55:32
2023-12-26
01:21:15
2023-12-27
12:19:43
2023-12-28
09:30:41
2023-12-29
11:29:12
2023-12-30
21:21:54
2024-01-01
02:01:31
2024-01-01
21:17:37
2024-01-06
22:06:00
2024-01-07
15:38:10
2024-01-08
10:21:28
2024-01-10

2024-01-01
19:04:53
2024-01-02
20:09:29
2024-01-07
15:30:00
2024-01-08
09:01:40
2024-01-14
09:36:00
2024-01-15
09:46:03
2024-01-16
11:07:31
2024-01-16
22:20:02
2024-01-17
15:57:25
2024-01-18
15:58:31
2023-12-26
20:05:17
2023-12-27
16:46:35
2023-12-28
18:34:24
2023-12-30
01:06:55
2023-12-31
12:00:53
2024-01-01
06:40:30
2024-01-02
02:01:24
2024-01-07
03:14:31
2024-01-07
19:53:24
2024-01-08
16:36:01
2024-01-11
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Cl10_M_12

CI10_M_13

Cl0_M_14

CI10_M_15

C10_M_16

Cl7_F_01

Cl17_F_02

C17_F_03

Cl7_F_04

C17_F_05

C17_F_06

Cl7_F_07

C17_F_08

C17_F_09

C17_F_10

Cl7_F_11

Cl7_F_12

Cl7_F_13

Cl7_F_14

Cl17_F_15

19:20:11
2024-01-12
01:32:25
2024-01-13
10:22:13
2024-01-14
10:43:42
2024-01-15
10:08:41
2024-01-16
12:21:39
2023-12-23
20:36:03

2023-12-25
12:18:52
2023-12-27
06:21:36
2023-12-28
05:40:43
2024-01-01
05:00:04
2024-01-01
23:34:00
2024-01-03
06:02:25
2024-01-04
16:29:52
2024-01-05
10:47:40
2024-01-06
08:50:08
2024-01-07
11:04:10
2024-01-08
09:59:47
2024-01-09
09:39:56
2024-01-10
13:19:45
2024-01-13

01:15:30
2024-01-12
10:13:02
2024-01-13
21:45:11
2024-01-14
20:24:44
2024-01-15
20:18:47
2024-01-16
15:45:00
2023-12-23
23:48:21

2023-12-25
18:50:38
2023-12-27
11:53:51
2023-12-28
11:20:57
2024-01-01
14:45:30
2024-01-02
11:58:47
2024-01-03
20:37:45
2024-01-04
20:26:17
2024-01-05
20:39:21
2024-01-06
23:57:37
2024-01-07
18:52:00
2024-01-08
23:47:39
2024-01-09
17:30:30
2024-01-12
18:15:29
2024-01-13
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Cl7_F_16

Cl7_F_17

Cl7_F_18

C17_F_19

C17_F_20

Cl7_F_21

Cl17_M_01

C17_M_02

C17_M_03

Cl7_M_04

Cl17_M_05

C17_M_06

Cl17_M_07

C17_M_08

C17_M_09

Cl17_M_10

Cl7_M_11

Cl7_M_12

CI17_M_13

Cl7_M_14

09:51:11
2024-01-14
02:34:00
2024-01-15
08:18:39
2024-01-16
05:30:14
2024-01-16
19:18:10
2024-01-17
21:25:56
2024-01-19
18:37:03
2023-12-30
14:14:46
2023-12-31
12:46:53
2024-01-01
12:03:24
2024-01-02
09:46:55
2024-01-03
18:36:37
2024-01-07
20:10:44
2024-01-09
00:43:09
2024-01-09
19:09:47
2024-01-11
00:21:52
2024-01-12
20:46:57
2024-01-13
22:07:02
2024-01-14
18:51:54
2024-01-15
18:11:24
2024-01-16
09:04:31

17:28:02
2024-01-14
14:36:42
2024-01-15
14:47:01
2024-01-16
08:33:19
2024-01-17
03:34:35
2024-01-18
02:02:33
2024-01-19
22:20:32
2023-12-31
01:45:32
2023-12-31
17:10:53
2024-01-01
17:33:23
2024-01-02
20:38:48
2024-01-07
15:26:00
2024-01-08
09:14:31
2024-01-09
07:38:30
2024-01-10
09:17:31
2024-01-11
08:54:04
2024-01-13
08:33:52
2024-01-14
01:28:55
2024-01-14
22:21:05
2024-01-16
01:13:18
2024-01-16
18:58:12
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9.9
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Cl7_M_15

Cl7_M_16

Cl7_M_17

C22_F_01

C22_F_02

C22_F_03

C22_F_ 04

C22_F_05

C22_F_06

C22_F_07

C22_F_08

C22_F_09

C22_F_10

C22_F_11

C22_F_12

C22_F_13

C22_F_14

C22_F_15

C22_F_16

2024-01-18
05:52:32
2024-01-18
14:46:03
2024-01-19
06:27:17
2023-12-25
10:29:31

2023-12-26
13:01:44

2023-12-27
11:19:04

2023-12-28
20:53:53

2023-12-30
17:02:02

2024-01-01
07:03:30

2024-01-02
15:49:59

2024-01-04
11:39:27

2024-01-06
04:47:53

2024-01-06
20:55:33

2024-01-08
11:03:12

2024-01-10
01:07:07

2024-01-11
13:08:01

2024-01-13
08:38:26

2024-01-14
13:59:27

2024-01-15

2024-01-18
10:16:31
2024-01-18
21:48:54
2024-01-19
17:21:54
2023-12-25
16:12:03

2023-12-26
18:00:29

2023-12-27
16:48:09

2023-12-29
09:21:34

2023-12-31
01:12:04

2024-01-01
15:19:58

2024-01-03
02:56:26

2024-01-05
02:44:34

2024-01-06
10:44:29

2024-01-07
09:53:32

2024-01-09
03:45:34

2024-01-10
20:40:46

2024-01-12
08:58:51

2024-01-14
00:03:32

2024-01-14
22:52:00

2024-01-16
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C22_F_17

C22_F_18

C22_M_01

C22_M_02

C22_M_03

C22_M_04

C22_M_05

C22_M_06

C22_M_07

C22_M_08

C22_M_09

C23_F_01

C23_F_02

C23_F_03

C23_F_04

C23_F_05

C23_F_06

C23_F_07

C23_F_08

15:52:50

2024-01-17
08:16:48

2024-01-18
00:36:52

2023-12-26
21:07:27

2023-12-28
12:45:06

2023-12-29
10:42:38

2023-12-31
09:03:41

2024-01-08
12:07:55

2024-01-10
23:20:00

2024-01-12
12:24:26

2024-01-14
06:52:31

2024-01-15
00:36:28
2023-12-22
12:51:09
2023-12-23
15:05:46
2023-12-24
21:39:03
2023-12-27
02:10:20
2023-12-28
00:53:31
2023-12-29
01:28:33
2023-12-30
00:01:09
2023-12-30

11:41:31

2024-01-17
16:22:41

2024-01-18
10:21:17

2023-12-27
08:02:58

2023-12-28
18:45:30

2023-12-30
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Environmental Guidelines on Management Plan
(ASPANMo. 178 Inexpressible Island and Seaview Bay)

1. Values to be protected

Adélie penguin (Pygoscelis adeliae) colony (IBA No. 178)

The palececological value of Adélie penguin mummies and past
sediment deposits in penguin habitats. Important for exploring
population dynamics, genetic structure changes, and climate
change.

Conservation and population monitoring target for South Polar
skuas with low breeding success rates in the Terra Mova Bay
area due to climate change.

A crucial control group for comparative studies of Adélie penguin
and South Polar skua populations with surrounding protected
areas.

The marine ecosystem of the Southeast Antarctic polynya. An
optimal site for studies on the impact of marine food chain
structure and sea ice dynamics on benthic and pelagic marine
ecosystems.

Unigue community characteristics of freshwater lakes located
within and outside penguin colonies. Comparative study areas for
lakes with (eutrophic) and without (oligotrophic) nutrient supply
from guano within the colony.

Unique geographical features suitable for Holocene climate
change research.
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2. Aims and Objectives

Management of ASPA 178 Inexpressible Island and Seaview Bay
aims to:

avoid any major changes in the functions and ecosystems of the
Area, any degradation of, or substantial risk to, the values of the
ASPA by preventing unnecessary human disturbance to the area.

preserve the environmental values of the ASPA as a reference
area for future comparative studies with other breeding
populations of Adélie penguins and South Polar skuas in Terra
MNova Bay and neighboring areas, and for research and long-term
monitoring of terrestrial, marine and lacustrine ecosystems.

allow continued studies on historical clues of the evolution of the
Adélie penguin and other species subfossil remains and
ornithogenic soil.

allow scientific research respecting the natural ecological system
in the Area, promoting international coordination thus ensuring
protection from oversampling, especially of soil, fauna and flora
to reduce the cumulative impact within the Area.

allow visits for educational purposes in the Area provided it is for
compelling reasons which cannot be served elsewhere and that
they will not jeopardize the natural ecological system in the Area.

prevent, to the maximum extent practicable, the introduction of
non-native species and pathogens that may endanger or alter the
local pristine ecosystems.

allow visits for management purposes in support of the aims of
the Management Plan.
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3. Management activities

» 3Signs showing the location and boundaries of the Area (stating the
special restrictions that apply) secured and maintained in good
condition, and removed when no longer required. They will be
placed in such a way as to respect as much as possible the
ASPA's aesthetic value.

« Copies of this Management Plan shall be made available to all
stations located within 50 km of the Area, to all vessels and aircraft
visiting the Area andfor operating in the vicinity of the adjacent
stations, and all personnel operating in the region shall be informed
of the location, boundaries and restrictions applying to entry and
overflight within the Area.

» Mational programs shall take steps to ensure the boundaries of the
Area and the restrictions that apply are marked on relevant maps
and nautical/aeronautical charts.

« Any abandoned equipment or material shall be removed to the
maximum extent possible provided doing so does not adversely
affect the environment and the values of the Area.

« The Area shall be visited, as necessary (no less than once every
five years), to assess whether it continues to serve the purposes
for which it was designated and to ensure management and
maintenance measures are adequate.

« National Antarctic Programs operating in the region shall consult
together and share information on foreseen activities to be
implemented, in view to minimize the overall impact on the Area.
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4. Special Guidelinesin ASPANo. 178

Access to. and movementwithin or over the Area

Access into the Area is permitted on foot, by small boat, or by
helicopter only for compelling reasons, as authorized by the issued
permit. Clothing (particularly all footwear and outer clothing} and
field equipment shall be thoroughly cleaned before entering the Area.

Access on foot

Mo special access routes are designated for access to the Area
on foot but it is required to avoid walking across the raised
beaches unless permitted for a compelling scientific purpose.

A minimum distance of 5 m from wildlife is required. If disturbance
of wildlife is observed, separation distance should be increased or
the activity modified until there is no visible disturbance.

Access by aircraft

According to the breeding habitats in this area, restrictions on
helicopter apply during the period from 15 October through to 15
February inclusive according to strict observance of the following
conditions.

The preferred helicopter approach route and landing sites out of
the Area are designated as shown in Map 2. Filots should avoid
overflight of the penguin colony and breeding skua territories.
Pilots should follow the designated approach route to the
maximum extent practicable and abort the journey should it be
likely that conditions would force a route that might lead to
overflight of the penguin colony.

Landing by helicopter within the Area is prohibited, unless

authorized by permit for purposes allowed for by this
Management Plan.
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Owverflight of the area below 2,000 feet (~610 m) is prohibited,
unless authorized by permit for purposes allowed for by the
Management Plan. Helicopters with two engines are due to
respect a minimum overflight height and horizontal distance of
3,281 feet (1,000 m)to limit disturbance.

If due to weather conditions or other safety consideration, pilots
could not follow the designated approach route and landing sites,
pilots should return to the take off point if possible or land outside
the Area. It is allowed to land within the Area only in emergency.

overflight of bird colonies within the Area by Remotely Piloted
Ajrcraft Systems (RPAS) shall not be permitted unless for
scientific or operational purposes, in accordance with a permit
issued by an appropriate national authority, and consulting and
following as appropriate recommendations contained in the
Environmental Guidelines for Operation of RPAS in Antarctica
(Resolution 4, 2018).

Access by shipsmall boat

There is no designated landing area for small boats that refers to
the boats with capacity of 15 personnel or less, such as Zodiac
inflatable dinghies or similar size.

The ships are suggested to anchor outside of the Area as shown
on Map 2 in Management Plan ( 74°54'02.03"5, 163745'52 31"E).

During the penguin breeding period from 15 October to 15
February small boats should only land on the coastline to the
northeast of Seaview Bay between boundary points B1 and B2.

During that period small boat landings in other locations are
prohibited, unless authorized by permit for compelling scientific
reasons.

Approaching to the landing site between boundary points B1 and
B2 s required to be at low speed to minimize disturbance and
avoid contact with penguins.

Suggested landing point { 74753'50.96"5,163°45"20.85"E ) for
visiting the HSM14 is shown on Map 2.
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Activities that may be conducted within the Area

Activiies which may be conducted within the Area shall not
jeopardize scientific and ecological values of the Area.

Compelling scientific research which cannot be undertaken
elsewhere.

Sampling, which should be the minimum required for approved
research programs.

Essential management activities, including monitoring and inspection.
Activities for educational or outreach purposes such as documentary
reporting (e.g. visual, audio or written) or the production of
educational and outreach resources or services.

i R e A | bl trt F e oo (1 o
Installation, modification or removal of bE’.’[.‘-.’-‘fi."u"S-‘:-.-":‘r']f.-':'f.uf."'?e.".-f

[

Mo structures are to be erected within the Area except for compelling
scientific or management reasons and for a pre-established period,
as specified in a permit.

All structures, scientific equipment or markers installed in the Area
shall be clearly identified by country, name of the principal
investigator, year of installation and date of expected removal All
such items should be free of organisms, propagules (e.q. seeds,
eggs) and non-sterile soil, and be made of materials that can
withstand the environmental conditions and pose minimal risk of
contamination of the Area.

Installation (including site selection), maintenance, modification or
removal of structures or equipment shall be undertaken in a manner
that minimizes disturbance to the values of the Area.

Structures and installations must be removed when they are no

longer required, or on the expiry of the permit, whichever is the
earlier.

cation of field camps

Permanent field camps are prohibited within the Area. There
has a campsite (74°54'3476"S, 163°42'03.22"E) locating
outside of the Area.

- 266 -



- 267 -



Restrictions on materials and organisms which may be
brought into the Area

In addition to the requirements of the Protocol on Environmental
Protection to the Antarctic Treaty, restrictions on materials and
organisms which may be brought into the Area are:

Deliberate introduction of animals, plant material, micro-organisms
and non-sterile soil into the Area is prohibited.

Frecautions shall be taken to prevent the accidental introduction of
animals, plant material, micro-organisms and non-sterile soil from
other biclogically distinct regions (within or beyond the Antarctic
Treaty area).

Visitors shall ensure that sampling equipment and markers brought
into the Area are clean. To the maximum extent practicable,
footwear and other equipment used or brought into the Area
(including backpacks, carry-bags and tents) shall be thoroughly
cleaned before entering the Area. Visitors should also consult and
follow as appropriate recommendations contained in  the
Committee for Environmental Protection MNon-native Species
Manual (Resolution 4, 2016), and in the SCAR's Environmental
Code of Conduct for Terrestrial Scientific Field Research in
Antarctica (Resolution 5, 2018).

Mo fresh eggs or fresh poultry products shall be introduced in the
Area. Cooked poultry wastes shall be completely removed from the
Area.

Mo herbicides or pesticides shall be brought into the Area.

Fuel, food, chemicals, and other materials shall not be stored in
the Area, unless specifically authorized by permit and shall be
stored and handled in a way that minimizes the risk of their
accidental introduction into the environment.

All materials introduced shall be for a stated period only and shall
be removed by the end of that stated period.
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Taking of | or harmful interference with, native flora or fauna

Taking of, or harmful interference with, native flora and fauna is
prohibited, except in accordance with a permit issued in accordance
with Annex Il of the Protocol on Environmental Protection to the
Antarctic Treaty.

Where animal taking or harmful interference is involved, this should,
as a minimum standard, be in accordance with the SCAR's Code of
Conduct for the Use of Animals for Scientific Purposes in Antarctica
(Resolution 4, 2019).

Collection or removal of anything not brought into the Area
by the permit holder

Unless specifically authorized by permit, wvisitors to the Area are
prohibited from interfering with or from handling, taking or damaging
any anthropogenic material. Similarly, relocation or removal of
artefacts for the purposes of preservation and protection is allowable
only by permit. Any new or newly identified anthropogenic materials
found should be notified to the appropriate national authority.

Collection or removal of anything should be conducted to following

conditions:

Material may be collected or removed from the Area only in
accordance with a pemmit and should be limited to the minimum
necessary to meet scientific or management needs.

material of human origin likely to compromise the values of the
Area, and which was not brought into the Area by the permit holder
or otherwise authorized, may be removed from the Area, unless
the impact of removal is likely to be greater than leaving the
material in situ: if this is the case the appropriate authority must be
notified and approval obtained.
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Disposal of waste

All wastes, including human wastes, shall be removed from the
Area.

Measures that may be necessary to continue to meet the aims
of the Management Plan

Carry out monitoring and Area inspection activities, which may
involve the collection of a small number of samples or data for
analysis or review.

Install or maintain signposts, markers, structures or scientific
equipment.

Carry out protective measures.

Reports

The principal permit holder for each visit to the Area shall submit a
report to the appropriate national authority as soon as practicable,
and in accordance with national procedures.

Such reports should include, as appropriate, the information
identified in the visit report form contained in the Revised Guide to
the Preparation of Management Plans for Antarctic Specially
Protected Areas (Resolution 2, 2011).

Wherever possible, the national authorty should also forward a
copy of the visit report to the Party that proposed the Management
Flan, to assist in managing the Area and reviewing the
Management Plan.

Parties working in the Area are encouraged to exchange
information on visit reports annually. Wherever possible, Parties
deposit originals or copies of such original visit reports in a publicly
accessible archive to maintain a record of usage, for the purpose of
any review of the Management Plan and in organizing the scientific
use of the Area.
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Appendix 2. Antarctic Specially Protected Area (ASPA) visit
report form (Resolution 2, 2011)

1} ASPA number:

2} ASPAname:

3} Permit mumber:

4} Permit period:

5} WNational authority issuing Permit:

6) Date Report filed:

7} Contact details for Principal Permit Holder:
Name:
Job Title or Position:

Fhone number:

Email:
8) Number of people

Permitted to enter the Area:
That actually entered the Area:
9} List of all persons who entered the Area under the current Permit:
10) Objectives of the visit to the Area under the current Permit:
11} Date(s) and duration of visit(s) under the current Permit:
12} Mode of transport to/from and within the Area:

13) Summary of activities conducted in the Area:
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14) Descriptions and locations of samples collected (type, quantity,
and details of any Permits for sample collection):

15} Descriptions and locations of markers, instrumentation or
equipment installed or removed, or any material released mto the
environment (noting how new installations are infended to remain
in the Area}:

16) Measures taken during this visit to ensure compliance with the
Management Plan:

17} On an attached photocopy of the map of the Area, please show (as
applicable}: camp site location(s). land/sea/zir movements or
routes, sampling sites_ installations, deliberate release of materials,
any impacts, and features of special significance not previously
recorded. GPS coordinates should be provided for such locations
wherever possible:

18} Any other comment or information, such as:

»  Observations of human effects on the Area, distinguishing between
those resulting from the visit and those due to previous visitors:

* Evalation of whether the walues for which the Area was
designated are being adequately protected:

+ Features of special significance that have not been previously
recorded for the Area:

+ Recommendations on further management measures needed to
protect the values of the Area including
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Safety Camp Usage Guidelines

1. Camp Area Management Strategies

General measures to minimize environmental Impact

= Limit research areas to no larger than necessary for the proposed
scientific activities.

+ Keep the activity area clean during use.

* Avoid activities that could disperse foreign materials into the
environment.

« Especially avoid using spray paints, wooden sticks for markings,
and if possible, conduct activities like sawing or unpacking inside
tents or temporary structures.

« Be cautious to prevent curious birds (e.g., skuas, penguins) from
taking equipment.

*» Take all possible precautions to collect and remove human
excrement and domestic wastewater from the site.

* Avoid using items made of materials that are prone to breaking in
cold temperatures (e.qg., polyethylene plastic).

« When handling fuel chemicals, and isotopes (stable or
radioactive), be careful to prevent spills or unintended
environmental releases.

= Store and handle fuel and chemicals in appropriate containers.

* Use drip trays when handling fuel or other liquids, and be
especially careful when handling fuel in windy conditions.

« Heport all enwvironmental accidents appropriately (to KOPRI,
Ministry of Environment).
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2. Camp Location and Safety Module Facilities

Camp Location

The Polar Research Institute, with the support of the Ministry of
Environment, plans to install 3 semi-permanent safety module near
boundary B2 of ASPA No. 178 (refer to Map 2), which is easily
accessible to penguin colonies, at Camp site 2 (75°06'22. 13" 5,
163°44'32 22" E) for the 2024/25 season.

g LA
Camp site 2.

L8

", | ASPA No

178

Bre
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Safety Module Facilities

» The facility is for the minimal number of researchers and support
staff to use during their investigation period, necessary for
monitoring and managing the protected value of ASPA MNo. 178 and
implementing management plans.

* The semi-pemmanent safety module to be installed at Camp site 2
on Inexpressible Island provides space for activities such as meal
preparation for the team, power supply for equipment charging, and
preparations needed for research activities.

* In case of severe weather conditions such as blizzards, the safety
module serves as a shelter, and accommodation is primarily made
by setting up tents on the northeast side of the module.

(28 EX = AT O o)

17
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The energy required for the operation of the safety module is
provided by a 3 kW solar power generation system installed on the
roof. Additionally, for emergency situations, a 2 kW gasoline
generator is kept in storage.

The safety module stores a minimum supply of emergency
provisions, water, and fuel (gasoline).

When establishing activity plans, prepare containers appropriate for
the expected waste, and after the activities are concluded, all waste
is to be transported to the Jang Bogo Station for disposal.

For emergency use, label and keep two empty waste containers
(30 L each) inside the module.
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3. Precautions for Using Safety Module

Solar Power Generation System

« The necessary energy for the safety module on Inexpressible
Island is produced by a solar power generation system. The
emergency gasoline generator is to be operated only in cases
where solar power generation is not possible.

The lacation and name of the solar power generation system are
as shown in the photograph.

o

(CapeHallett2]| O, £ X| = AITI 2 2 WH| 0| 3)
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Solar Power Generation System Operation

» To use the solar power generation system, turn on the solar
charging controller's switch No. 1 — wait for 5 seconds — turn on
switch MNo. 2 — then turn on switch No. 3 on the inverter in that

order.

« When not in use, turn off the system in reverse order: switch No. 3
on the inverter OFF — switch No. 2 OFF — switch No. 1 OFF.

+ The power supply will be cut off if the battery voltage drops below
46 5V The power supply will resume once the voltage is above

47.5V.
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External Power Supply

+ When supplying power from the outside using a generator, plug the
power cord from the generator into the outlet located at the back of
the building.

* Power from the generator can be used inside the building when the
inverter is turned off.

« The power cords are stored together with the generator in the
generator shed.

21
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4. Actions to take after Using the Safety Module

Electrical System

The solar power generation system should be restored to the same
condition as before use.

If power is supplied using a generator, disconnect the power supply
of the generator and close the cover of the outlet to prevent the
ingress of snow and the like.

The generator and power cords should be stared in the same place
as they were before use.
If there are any abnormalities in the electrical system or if there are

matters that the next user needs to be aware of, contact the Field
Research Leader specified on the last page of these guidelines

Inventory Usage and Stacktaking

If the safety module and internal consumables are used in an
emergency without prior planning, record the quantity of each item
used and the user. If possible, replenish the quantity used, or if that
is difficult, inform the Field Research Leader of the items used and
the quantity so it can be referred to during resupply.

Safety Module Organization and Door security

Organize the interior of the safety module to match its state prior to
use as closely as possible.

In particular, disconnect heat sources or electrical systems by
unplugging them, and remove any remaining fuel and waste,
transporting it to the Jang Bogo Station or a nearby base for proper
disposal.

When withdrawing, cover all windows with wooden boards and
secure them with aluminum tape to prevent the windows from
breaking during the winter (refer to the photo on page 23).
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If a team other than the designated research team of the Korea Polar
Research Institute (KOPRI) wishes to use the safety module, they must
consult with the Field Research and Actity Leader in advance. In case of
emergency use, they must inform the Field Research Leader of the usage
details. If an environmental issue arises, they must act according to these
guidelines and inform the enviranmental advisor.

- 281 -




References

ATCM XXV (2004) Resolution 2. Guidelines for the operation of
aircraft near concentration of birds in Antarctica.

ATCM XXXV (2011) Resolution 2. Guide to the Preparation of
Management Plans for Antarctic Specially Protected Area.

ATCM XXV (2015) Measure 6. Antarctic Specially Protected
Area No 106 (Cape Hallett, Northern Victoria Land, Ross Sea):
Revised Management Plan.

ATCM XXX (2016) Resolution 3. SCAR Code of Conduct for
Activity within Terrestrial Geothermal Environments in Antarctica.
ATCM XOAX (2016) Resolution 4. Non-native Species Manual
ATCM XL (2017) Resolution 2. SCAR's Code for the Exploration
and Research of Subglacial Aquatic Environments.

ATCM XLI(2018) Resolution 4. Environmental Guidelines for
operation of Remotely Piloted Aircraft System (RPAS) in
Antarctica (v.1.1).

ATCM XLI (2018) Resolution 5. SCAR's Environmental Code of
Conduct for Terrestrial Scientific Field Research in Antarctica.

ATCM XLI(2019) Resolution 4. SCAR's Code of Conduct for the
Use animals for Scientific Purpose in Antarctica.

Refer Antarctic Treaty Database:

=
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Abbreviations

ASMA Antarctic Specially Managed Area

ASFA Antarctic Specially Protected Area

ATCM Antarctic Treaty Consultative Meeting

EIA Environmental Impact Assessment

IAATO International Association of Antarctica Tour Operators
IBA Important Bird Area

ROV Remotely Operated underwater Vehiche

RPAS Remotely Piloted Aircraft System

SCAR Scientific Committee of Antarctic Research

Contact Points

Ji Hee Kim (Environmental Advisor) ihalgae@koprire kr

Jong-U Kim (Field Research Leader) wildlife@kopri.re kr
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Eliors to reduce environmental impact:

E fforis forsusiainable KResearch in Aniarclica

O Ministry of Environment

Korea Polar Research Institute
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