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Abstract : The seabird plays an important role as one of the indicator species for the status of and changes
within marine ecosystems. Therefore, the conservation of seabirds and their habitats is important for
maintaining the structure and function of marine ecosystems. Biological invasions affect most ecosystems
on oceanic islands. In particular, Rattus spp. is the invasive species with the greatest impact on the seabird
population. Introduced predators, like rats, severely affect seabirds and endanger them worldwide. The
breeding population of Streaked Shearwaters Calonectris leucomelas in Sasu Island is one of biggest
seabird colonies in Korea, and the Norway Rat Rattus norvegicus is known as an alien predator in this
island. In this study we investigated rates of burrow occupancy and breeding success of Streaked
Shearwaters for 7 years, and the impact of Norway Rats on the breeding success of Streaked Shearwaters
breeding in Sasu Island for 4 years. Our results show that the percentage of breeding burrows decreased
according to breeding stage during several years in the monitoring period, and that predation by the Norway
Rat was the main cause in hatching failures. Consequently, although our results indicate that their breeding
population is not likely to decline, Norway Rats have been affecting the breeding status of Streaked
Shearwaters on Sasu Island during the last decade.

Key words : Streaked Shearwaters Calonectris leucomelas, breeding burrow, breeding success, Norway
Rats Rattus norvegicus, invasive species

LA & 5] Itk HAAs} TAAS g EAo] T 5 9l
£ WSpIE Sl sigkAele) Ho] o] Fad 2

Hohl AL ek aftggd o] wistel WehA A A 9SS $kth(e.g. Haynes 1987; Cuthbert 2003;
Brooke 2004). Bj2-0] vlsAlE & AE EH7 B} &
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27l Hlste] vighaje] 2ake wi- AR vhEA 25
9] oF 3.5%), Hax|e] Ex 4 PFAS yes)] & o,
uioiAfe] WA A2 A AAIe] st 2 sl AEjAl
FEE g st B 4 dnh o] g o] {2 vigtAl =
s FEHg o] Auiel wiskE wotd o+ e Al A%
Fo7 9l o] gth(Piatt et al. 2007; Parsons et al.
2008). webA] BISA] A2AE BHeshr] g =82 A
AA] A= g il A AAEES FAlsk=
g ¢ F83lHe.g. Martin et al. 2000; Atkinson 2001).

Ak BE A7 s1tel s deEEe] Sk tEo] LAl
5 Y Wix 9A] =718k tH(Cariton and Geller
1993; Ruiz et al. 1997). Q|8 E H Y2 ThFst A=A

o] B3 AE5olAl 9 F=dl, 53] A7 22 Y
B A SN = oS Azhe S 7IX L ATk
(Courchamp et al. 2002). YA o2 QY FY EFHF<
L AFE vpgA) MR E ARSEE A Al Y
8 $fthe.g. Ruffino et al. 2009). 53] Q17+ A o) F

k= AX721 FH(Rattus spp.)y= A A thxA <l
AYPETLR A2 HH, I YX|eh= A 2AE A9
gk thato] vighAl A2 Aol A vlgiAle] '] EEof 7}
} 2 93kS 71X 322 Atk (Towns et al. 2006, Howald et
al. 2007). Jones et al. (2008)2] Aol ¢3hH, A Al|A|
10702} 75%2] vpstafell A FHeoll &g £2]o] 7P & WA
2] Ay @olo g vepgtt)

IHE A ARl M s i vigA o] o 2
B2} 22} (natural predator)?] FAZE Q15}e], E A=}
gk oo -2 XskA Q] dlE-S HolA] 7] o,
Y EA A (alien predator)ol| Al +-2- Holo] &

o

ATHe.g. Roff 1994; Atkinson 2001). 2254 £ #
MR S e =2 A5 B o HA A=
ZHAAL low, &3t Aj7] 2E]il ARE Edee B
A A o] ulsA S HolPdo g F2A8 4= lth(Jones et
al. 2008). o]21gt 574 wfZell F= vistA) HAA| oA 7}
A AFAA Y RY EAAE LA ATHMajor et al.
2007). A= vistAl o] AL 543 Fo] opefet A4
go] 43 EgtH o= 2RgasA| =W, niskAl Ao
2 B A0 EE "otk A%E S
THAtkinson 1985; Jones et al. 2008). W&t & A2t
S HERl RS E flste] FHok 2 Q{9 £ N
A - L A7 (eradication)2} 7S ¥ S W3
Ath(e.g. Igual et al. 2006; Howald et al. 2007; Pascal et
al. 2008).

AAFd T AAE =X AHdl AHehs ERSS
H3sh7] 9k ARt Sl shuE I A Ath(Howald
et al. 2007; Hutton et al. 2007). &} A3} 7+ IHE
A2 A= GAFY TS AASH] el o 7] &

o wo e 4

255 el gtk WA AARYG Eolrke AAA
H|-goll thgh a7t sk, AALY ool e
T3 FsAgstd Bz AEoA dAske AEEE o]
ofell thet A B 7} e slofof gt} miA|ete g A AHE 9
WA Fo AT 7HeAol dig o] Hasknt
(Martins et al. 2006; Donlan and Wilcox 2007; Jones et
al. 2008). 22ju} T EXEH eff £ 4
Z2kgo] gk YHE de= Ao] 5231t e.g. Howald et
al. 2007; Jones et al. 2008). wWetA Ez}Eo] W2 #3)
2 oY F FeEFHY v ALE dolele A7t
WIEA] e E]ojof g},

&M Calonectris leucomelase S-2lUele] tizel o
%A HlSHAY (Pelagic seabird)®A A7 7+ v gHE A
AN He Mlshs AFHAM eIt FAls 11 WA7], B
WA, oF Eehwiel 22 g nishal o] AgAt

AL # HoJFETH(Nam et al. 2008). FWoll&= AF =
FApHC] A AbEETE H HAXE dEA o
(Park and Won, 1993). 7]&2] Aol 2shH, Ao
WA sk FA) HAIES oellA Y AR dexl
AF Rattus norvegicus o3t X202 w9 e 2
AFES Ho)T tHe.g. Lee and Yoo 2002; Nam et al.
2004; Oh et al. 2008). L&} 7]&2] AFELS W4 A
o] THARl WA AYgTS BT glorg A7|F
¢l 2] A 9 EARtof] thgk WA JHAS] v 7
< ARE dotstr] off mEbd FA M2 ZAI2ol
gk g71FoleA B&AQ B #AE s Tyt
i)
]

N

Jn rlo

WA AR 2] R N HFET e AU
BE ASH O Syslor svl, olel3 YR E Edjz
SR T PAZNES o) EE wF 5

J

T 200195E 2012d71A] AREolA] ek ¥
SAE dIPdo g Wa7] Fddl TA AMHEE Y
W2 Azps gietslr] fla) FEITh 2 Ao 3
A 275 GAER RSt Zhzte] WA FA] AR
S volsilon, o|5 EUlZ &) W4 Aol My
S At} gtk EAIE W 2)7] Bt T4 AR

B el Sohe =3t T, A At
A3 (Oka 2004). YubH o2 HAl=
39 o] F YEAZNE ol = e, Sx]ok ¥
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o7l AellA] Jt M2lshs §A40] ok Fliolx= A
=7 7P & HAAR dEA e (Park and Won
1993), 2] 7fAIEe] 27]1= 9F 4,000 F== Fg3kaL
ATHKang et al. 2008). 1] 71 2] 717He- T A H}
g o] 54 Z BojFE=d, E&7](incubation)= 6%
Z50EH 8Y 474, $57](brooding) = F517F A%}
= 89 FH 108 ske7A] fAET) 108 skeit
BHe ZE A7Ee] o4 (fledging)s A12F3HH(Oka et al.
2002; Nam et al. 2004, 2008). E&7] Fotole =7}
W7ol Teheh= 52 Holm(Nam et al. 2008), 37
Mol = b BT A7) oAl HolE F5 3 (Lee and
Yoo 2004; Oka 2004). £AE dd FoF dhH o] M2l
&ste] gk wiElo] Aj71E 71E2H, WA o] Al 7390l
= T W4 S A=A =T Warham 1990). <A1+
55 Z(burrow)S TAIE ©]-8-31H(Fig. 2b), = ©]9]9l|
T uky ehe] B8 o] 8-317] % Stk (Lee et al. 2002).
Ao 7 HAjEe] gkl WA K]0 THEol TAE
14402 o] &al=t, o] "2 MAEL 3wt
H27] 2o 71 A Baete] ARt (Warham
1990).

2 AT AFE AFA FAHE fXgE FRAEAR]
AREEET 126° 38, B9 33° 500004 A3 = A k(Fig.
D). A= S i /AR JA7EE Al 3338 A
T AL SR HARPE A" ST 3k o]

Q)
=

N

Sy

d

AEE 79molth 4 TAE ZA
22 F7ARe] Ao, BEEAH L £0 2 o]F
Z st AAR Agelt), 5

Yoo 2002). TA| AFEE ZAE TX
& ARE AR ol A9

¢
I 722 #&FQ #Fo] QFEE AT 71E9] o7l A
o FoA ) AGE wE AP =, sF A 1
2o] SRRIE TATS of-&ste] ARSI Zh7ke] AL
A2 FA Mol gk el FHastelal, A2 J
S skl ARt 2B A ATARE ] A
< {3l 710 24 -S4 (Lee and Yoo 2002)%= U
FE3Fste] 2AFSIATH

Wa7] Feke] $A AHE

EA NATEL] TA AFEE ZARE 2001, 20024,
20034, 2004, 201230 R0, HA]| A7
sl F 136371¢] &A1 =ol AT A A
& 7} AL Amrbth AA] A A oA WA o] =]

@ Forest

gl Shrub and grass

[]:I] Rocky area

s“‘ Cliff

o Study site

* Light house

Korea

Q

Chujg Island
[¥N & @« Sasulsland

O Jeju

[¥™Ni2ee 127°E

Fig. 1. The location of study area (Sasu Island, Republic of Korea). Filled circles indicate the study site. The solid line
shows the study area for burrow occupancy. The dotted line shows long-term monitored study area for

breeding success of Streaked Shearwaters
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Fig. 2. Photographs of the main study area (northern site) in Sasu Island (a), burrow nest (b), egg (c) and chick (d) of

Streaked Shearwaters predated by Norway Rats

H FA9] Bl&= YRl ATk TS 2004E FE 2012
Abole] At FA) WA 8ol WslE Yolrr] 93
o, 200632] A AFEE-S Oh et al. (2008)2] -0l
A, 20083 2] SA] ARE-E-S Kang et al. (2008)2] S]]
A Aol AakE 22470 SAOl gk AREE)E 2 A
ar%g} A ¥ ST

B Ao e ZF W] dAE R T4 AM-ES v|as)
A g o] Al 7R ®2] dAR %Lfokﬂ ZAFE
AABIHOH, TR ARgel gk Rl AR A T

A% Bt WA FFE IS S AFEAAT,
AR, BE SA A Ak 8l Ego] o]Foix| 3L 9)\*1: Al
7](6‘é TTHE 7% }‘]'O])“ X 2R RSN
™, o] 717k Ftell FA oA Lol WHE F5 W4
SAZ Aottt A, FebrF YA AV FakE

*HU]E = 71 2= 717P(8°J =45 8¢ 77}1])% -
= %*4 %—Z]i xgqo} si=8 u}z]m_i Co]é EAPSRAPY
7150 HARE wu 9EX =2 717] W72 A17](102

Z5E 10¢ “‘W}Z])i Aojsiglon, o] 717k FRtell =
el 7171 gelel 495 He TA=Z gelsiin |
2 GAE 52 AEL Hd + ¥FHAAH(mean £5.d.)=

E718F90H, chi-square tests ©]-8-3t] A7F = H2
GAZE A ARSES HaLEiTh

531 AFE 2 As 89

H2 TR o] §3} AFE 2 F3) Aol ek A=
2001, 2002\, 2012 Y=o, 2006 F3} A
FE2 Oh et al. (2008)2] A+ AHE o83t & A
TolAE 2001 a9 11077¢] FA], 2002L40ﬂ 94712]
=], 2012900 = 5K FAE #F AR AA =
tﬂ &0l WA g A= ﬁo}oq 200130 A E
AL T AEHA B2 FAES 200293 201200 %=

IIFL_,

Eua 2
Sk 9TE U B8 A Q9 ZALE Sl Aol
shelel 2 Fa} S8 Wi wY QEE A7k

lr_\-ﬂ

o
Ot

A5 FAHE A} FAE HESA o™ (EZAMIZE:
2001 69 259-89 179, 2002 6¥ 202~8Y 202
20124 6¥ 234~8¢ 13%) WHEe FA)9] H2
A& o2 AFsG T AR v 2
A 9 A FHA #FPL wf, O TAE F3 A
2 7Tk 1) 7ol & o] A UE 2 5
Fo|A AZE A (Fig. 2c), 2) A W 2L FHoj

e}

0>~
o f’;
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2 A F el ot B3l Aol &S HE + EFHAX(mean +
s.d)2 F71EY O, chi-square tests ©]83l] AL A

w70 3 4FE D AR €3 ok Ashg vlws)

ATt

| dofr] Fx7}
2NA 7} ZZSEA] kol gl A
2 T3 AR TA
ALE A2HE9S W, Lee and Yoo (2002)
°} Nam et al. (2004)¢] A2l we} F31 Azf A2l

3.2

WAy Feke] $A AH-E

2 ATe AA 7He 2APIZE Bt 1,58719] =&
oz A ARE o RE ZALSITH(Table 1), ¥4 ©
AME FAle] A AFEES T8 2H, W2 gA7t
o] mE} AH ashs Ao Yl tHFig. 3). Z
& 2719 Hit 54 AREES 955 £2.6%% 7Y =%
o, §5 2719 i A AFES 39.0 £ 12.0%= LE}
wom, o]a HAd = 239+ 18.9%E 7P e AMEE

Table 1. Burrow monitoring of Streaked Shearwaters on Sasu Island throughout the years of the study

Year Breeding No. of No. of The percentage of Date range of
stage burrows checked active burrows breeding burrows checking

2001 Early Incubation 136 127 934
. 25 Jun~17 Aug

Early brooding 110 17 15.5
Before fledging 110 4 3.6 20 Oct~25 Oct

2002 Early incubation 122 120 98.4
. 20 Jun~20 Aug

Early brooding 94 41 43.6

2003 Before fledging 354 96 27.1 6 Oct~10 Oct

2004 Early brooding 98 47 48.0 21 Aug~24 Aug
Before fledging 127 52 40.9 30 Oct~31 Oct
2006* Early brooding 50 22 44.0 27 Aug~29 Aug
2008* Early brooding 174 78 44.8 14 Aug~16 Aug

2012 Early incubation 112 106 94.6
. 23 Jun~13 Aug

Early brooding 100 38 38.0

Note: In 2006 and 2008 season, data come from the studies of Oh et al. (2008) and Kang et al. (2008), respectively.
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osiioe 95.5%
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Before fledging
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Fig. 3. Variation in the breeding burrows of Streaked Shearwaters on Sasu Island according to the breeding stages
from 2001 to 2012. The horizontal dotted lines indicate the mean percentage of breeding burrows for each
breeding stage. In 2006 and 2008 season, data come from the studies of Oh et al. (2008) and Kang et al.
(2008), respectively
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Table 2. Hatching success and predation rates by rat for Streaked Shearwaters at Sasu Island

Year No. eggs N?. _ No. Hatching success Th.e percentage of
egg failures chick hatched (%) predation by rat (no. eggs)
2001 110 93 17 15.5 91.4 (85)
2002 94 53 41 43.6 81.1 (43)
2006* 50 20 30 60.0 80.0 (16)
2012 58 36 22 37.9 91.7 (33)
Mean % =*s.d. 39.2+£18.4 86.1 £6.4

Note: In 2006 season, data comes from the studies of Oh et al. (2008).

D Egg broken/natural* . Egg broken/predation
. Death of parents E Egg missing/predation
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Causes of hatching failure
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Year

Fig. 4. Causes of hatching failure of Streaked Shearwaters
at Sasu Island (number of hatching failures
monitored: 93 in 2001, 53 in 2002, 20 in 2006
and 36 in 2012 breeding seasons). *‘Egg broken/
natural’ means the egg breakage due to trampling
by breeding individuals in the nest. In 2006
season, data comes from the studies of Oh et al.
(2008)

S Holi uh(x*=153.31, d.f.=2, p<0.001).

FH 2719 A AREEL 2001390 93.4%, 2002 9])
93.4%, 201231 94.6%I oL}, AL AT ¥ TA] AEE
S Z AolE HOAE LUTH?=3.849, df.=2, p=
0.146). 5 %719 TA ARES A} A= wEt &
o3l xpo]E B OoHx?=32.855, d.f.=5, p<0.001), ©|
= Ao e 200192 A AFEECA 7IQ1E A
o] ATHFig. 3). o]4a FHol| ZAE FA ARE-ES 2001
ol 3.6%, 20033l 27.1%, 20043 40.9%= A7 2|
3l 21012 HATH?=43.852, d.f.=2, p<0.001).

B3l AFE 2 A 89
2001, 20023, 200633} 2012830 ZAHE EA2
o F3H&2 39.2 £ 18.4%3 2. H(Table 2), A=7F 9]

r_?ﬂ o

21o] 2 BATH?=22.478, d.f.=3, p<0.001). 20013 F
3t ATES 155%= 7P SAUAL, 200639] 3 43E
< 60%= ZAPIF T 7P =0T

3} Al 821S ZALE - AF(Fig. 4), A5l <
E2o] H 855+ 5.8%= 7P wkor, AT &
o FFel o3t TAFL A drd] wet =4 thEx
I TH? = 4.896, d.f.=3, p=0.179). 2] Asjeo] t}2
fRlo 2= WA oste] xbatd do] 7iA= A
71 2001300 8.6%(8 of 93 eggs), 200231 17.0%(9 of
53 eggs), 2006301 20%(4 of 20 eggs), 20121l 8.3%(3
of 36 eggs)Z1e™, 1 2ol 20020l HARA7F A
gate] Walo] Asfst 7497 g 7 Z1FHATH1.9%, 1
of 36 eggs).

ro o

4, 3L F

ARzl ek WA she FA) AT A AR S
S ol Ay, 2T 27o= dlF-Ee FA7F w4
AREE AL AT e wAo] s wet HA ek
U= A F7F 543 ik AoE YEHS
(Fig. 3), ol&g @242 HF ol ok xZa]o] F5 fdelel
Zo 2 FHETH(Fig. 4).

B AT Aol BE, 20039 o] 5ol ZALE o)A Z
Aol A AFEELS 20010 AL o]& FA Q] £X
ARE-ERT UA A4 JERECH (Fig. 3), 2002 o] F-]l
ZAb B3} AFE 9A) 2002 ool FAE H3} A
FTERT EQTH(Table 2). FF9] 22]0] FA) w14 As)
o] ¥ A919S v w(Fig. 4), °l#3 L 2001
oldET FF | 22 &Fo] Fadt= AS v,
20021 o] 5ol FA HAA W QIHHES SR
Aol Aiar ofFE 4 ok 200200 A= WA
oA FHAT FHoE AHET] A7 B WHA
Q1E0] Aol BFste] WA FAHE 2 S2E 2879
2o ZFA A Q1 Hold S JF A T3l AATHLee,
unpublished data). 59 739, A5ol= FA4e] L=t A
715 Holdo g, ag]a FA7F =S| S Agddle

o
O

s
i

A

+ =

A

pun
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A7HesollA 71dgk 28 7]1E5 Hol YO R o] &3l U
o AAE Al 228)7] Aol FfE 2002 ©]
FHE 287] At 2 st FHAA Aehes Y
NAG7F 7F48 tH(Nam, unpublished data). A=+ R17F
2 =9 FA= JFe] Hold FuE Agslon, ASH

b, 2287] tu| FHAYGe U B I2Fo| thE A
of vl =A FAIE= Ag Dot o] A= FA7
wefeiA] e ALE ekl 2d1717F AF A A
83k ol o g ARBEom, o]2fgt o] {2 o] XY
o] HF JHAwEe] ThE A Aol Hlsf Hg Ao 2 A2
T AATT AFET YHOka et al. 2002). 22 A%
of Malets FFH A, MATE 2= 2 AEE] digh
ZAPE AldEofof JiAITE 2] stol] tigh gkt ¢l
S YAARE, Q1M Ee] Ao = WA Holg
o] FF 9 Ux 2 AEES HslE TS Flo
25k ¥sh7t 2002 o] ol FA TA] AMEE R F3
TE IS VR AR FHE F 3

F

:

L

=
& o of

e 20029 FE o4& Ao FA AMg-EO| T F
71t Aoz VERIAIRE, Hit 24%9] W T4 AFEES
s & wi(Fig. 3), M M AFES dHfY =
2217} EANSHA] = AR A AFE WA AFE
& 68~72%, Oka et al. 2002)X.t} o A3] Sk}, At
o8 A 22 IYE HAA A B2 WA FFEo]

717 FAIEE, |2 WA 2717 A 7EsAd el bl
$ =2 o7 dEA St Atkinson 1985, Towns et al.
2006, Wanless et al. 2007). T4 Bt ] W21x] A=)
off gt 7] Aol ok, H2] 7k A% 2] A7} B
o\t WA X2 74 (natal philopatry)dhH= BE0] ThE ¥
AR R o]Fele HERT 52 AoE dHA Uk
(Milot et al. 2008; Gauthier et al. 2010). Wb ¥ A
2l BFEe] A7 E FAIETH, AT E Y
= WA A 9] 7t sl HH, o] A A WA A
AT 2715 ZaAZ 4 Athe.g. Wanless et al. 2007).
ARzl HAlshs FA10] tigh 71Ee] ATER W W
2l BAFER st WA MAlE 2717 ekl S
B 737 the.g Nam et al. 2004; Kang et al. 2008;
Oh et al. 2008).

EE 7 7Y v Ax APES 2 g vist
A2l A4 wiEol (Warham 1990), W& W4 HFEo] 3
HA o2 WA 7ot o] U=AE @77kl Tt

a7l o Hh HIE FA) JHAIE 271 digk A5 A<
AEE= glov, A9 dlF AEeE 54 2 A AR
g gt A5 o]&ate] WA JHAE A7) WMskE
HHOZ o= 4 Qo Idukd oz gy nisAlE
o] ¥ AR =& WA FAR A=
1 & 8 (Warham 1990), 719 &A1 Aol =
H2 o] ARE-E 0] AARE- H]Eo] 96% ©]F o=
- =4 YRS TH(Nam, unpublished data). ©]<} $HA|
2001'95E 20129 7HA] SL 3 AR oM A2 e
o]zl Zo] A& AZEA] FAUTHNam, unpublished data).
et 22 sl viFo] & uf, vkeF FA) W2 WA
717} 7HAE AL Aok, §2]7] Z2ake] T4 AR-E A
S Holof gt ey E AT AHE H

oo (Y

= o

o

-

Hashe

H, 2 2719] FA ARES RAPIZE Eetel] A&H o
2 =R FHE 95% o)/, Fig. 3), 0142 A Wl o
o] Sl wAo] AP UArkE AS oJH|g
ok AAH o R 7T AFEL B W AT EY IF

O 2 WA MNAE Z717F AT ZoR A FUAN &
7HA FA) WA A A7) 34 At fle A
1=

719] A AHEES WA AT A8 s
UEE AHZ ZAR] 7)o g BRE Al

=8| FA AT 715 AP AFES o
P37 9§53 270 FREHJLH, WA FA

2 JRAlF RUE RS 22 HE o]&ate] Al
Th(Lee and Yoo 2002; Kim et al. 2004; Kang et al.
2008; Oh et al. 2008). 221} ¥ A A= v, ¥
71 2 §F 2719 TA AR-ES T 7|9 AE
I £ x}po]E HolW YOW(Fig. 3), AFHOoE ¥t &
7] B &F 2719 WA TA e T 279 WA $A
TRt A #FE 5 bl Qlvh &l 28] $Rke
2 XPEFE A A S0l drH R FAE 78
= @do] RIHEHA EA S (Nam et al. 2004), 5371
Ftell= A7olAl Hol F=E a17] AAste] &7t FA
of 2&:M A7+ FAE 2 A vltkE FH 2] o3 (foraging
tripye Hue= & 5014 W5 Bol7] wfitol(Lee and
Yoo 2004), ZARA7E WAo] APu= T2k M2jo] &
W FAE @17l 7 ok o2 g ol E £
& 7] 9 55 274 A W2 $A dee At
H2 JRA I 715 YR 7)ol AEA] &S AT
AAR 7]EL] AT AFelA] Bol, FA) M2 /A=
ZAF Al71el Wl 4000 700008 7HA] ThsiAl ks
3 A TH(e.g. Lee and Yoo 2002; Kim et al. 2004; Kang
et al. 2008; Oh et al. 2008). Wb FFH ] 2] & &A)
o] F 5ol dFo] AR b= T 270 WA F

A AEE zARkE 2ol U WA AT 2§ 2

o
"

3
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4 W2 A A, WA WAEE 54 A8

3] astgon], A % T4o] FAe] 54
AR 7As) F28 9209 2o AT HS A
A ARRES] S WA AATe] AT h T F
7be) A5 glont, 970l AL FA AAE fA0
2 JRenE 48T ek webd ARpEe] Washs
A AR e 7149 BE B2l e, Bee
4 AR 27 R P2 gE F7H59 A7t Bes
o, Slehfe T4 YA ANE 7] D A
T FAle] o] ol o} sk,

A} A}

olX |, AL F ] AR At BRs =
Ut o] =EL 2011d%E AR @S] Agos 3
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