Research Article

FTO vy B EPEO £ ..grﬁ Stjp
S - 83 b V838 AY,

g

E £ ,:LQN(‘ Centre for Wildlife Ecology, Simon Fraser University, 8888 University Drive, Burnaby, BC, Canada V5A 1S6
DA’ . ‘31.. ESLE &> Centre for Wildlife Ecology, Simon Fraser University, 5421 Robertson Road, Delta, BC, Canada V4K 3N2

i . . . . . .
fg‘,-! Y YA ol 'lk‘ A | U.S. Geological Survey, Western Ecological Research Center, San Francisco Bay Estuary Field Station, 505 Azuar Drive,
Vallejo, CA 94592, USA

R ) . . . .
S 48’ \ ‘DE A CK 7', U. S. Geological Survey, Western Ecological Research Center, San Francisco Bay Estuary Field Station, 505 Azuar
rive, Vallejo, CA 94592, USA

v 'SEAJ : BQ'D, anadian Wildlife Service, Pacific and Yukon Region, 5421 Robertson Road, Delta, BC, Canada V4K 3N2
DAV‘) .‘(.’ hu SE “”AJ)',DE &, Washington Department of Fish and Wildlife, 600 Capitol Way North, Olympia, WA 98501, USA
fQSE oM L ‘ﬂ)l sd , Washington Department of Fish and Wildlife, 600 Capitol Way North, Olympia, WA 98501, USA
DAV‘) . Va #p> Y- S. Geological Survey, Alaska Science Center, 4210 University Drive, Anchorage, AK 99508, USA



tpreocalld be ol —~_~— reled bcgesi
FO per bhHece, deiCEhk—~~—p






repest £ dice bk atr csb et

Allbb—~~_—~— slecl) b~~~ t wesrmwele sgnes

(e &ele sgneswie gesepire dex

cerd bee aredus ug & XOPrdEed
fo ArcGIS 9.1 (DE®R007). B\detid per bs

savere cerdde webus d 2 dviduds

wit 810 = weab\C rebd Bt a~——"cr vhubwerewiS kbee br. ¥\ce &-kdice d

BusducCtbdice tt 0t r CANVIC 1T~~~
be relevatigry sersi trnsd pody a
sethle rat td breedy xear T tre

e difereh dsbubb nuslsi aetes
direcb

ccutfo vorbi PTlcheocure S~ d 0
ecresbus b 2 divdudsGive ¢ likd

unber dal le-gged dividludswe cdered us b~ ="

2 dvdudsdeqit brepestslecbd us da
pciC 8. Wchculbd acerd bee per s

Presce 6 Fetla~——" llece pe " dbultidot dviduh cerddal wredhus wit 5-

poie fresvar fo birdSeedp ook vertbres
("~ 0d Perd988). ¥\bed fonm
FeadbutwisiesA 1Eroe e

k rdus

Habitat attributes of stopover sites.— @ef —~— bifea

ureseid wiper sswe cwad bh

SesGedbgcdk Surve ~ -~ (8GS) H —~—~—"drgigbuibiii13 defd per bsvib batd

d cretd da~———"cr ticluded d ~—— Featrsél by dd —~~——" dFbutd ragott 8id ~~— TweadV

wit @ceaDurg lawkr d el —~ .= §0, PciC
errg ( Clupea pallasi) p &9 lchized scbb

gele wi eith AlE O~~~ 18% D ¢t
BriCounbesele sulized b~~~ R0 erri

sleced &-k rdudbe large eag eCg

Ichd 2 dvidudsd & ebd sele

bhd btbe sl eag e~~~ adicret xea
d nize werlp bbstWCreed redopo

i~~~ ICh —~——¢F; Bk~~~ & ppibectrddgt scle ugt rdogg d

ulized iattAlEEd & (Ha~—— d BCxtr
2006). Surfebrare v ggrega@rry p-

g Bsd foge obudbd eerg—~..—-riC eggs
(Hegele 1993, ermeer et 1997, Bpd Gree

i HatsAl —~~ Y Be ~~—"cr 2004). B\id per

B cerdsreled te gele ug ¢ gle
b. BWecreed 5-k rdusberaid iptp
ver Bsd rdossug ¢ Buffer ad i

2001, Sullvaetd 2002, Rdwa~s— ctd 2003), butBrcGIS 9.1. ¥\e trsctd GIS bl aT~——"crswi

flece gper b us duryg g ngréa

oprevild —~~_—— bee qid. devhubt B us aa
fucbb dice berrg p Bswe cgbed

t dsbutbng errg p lcd2003-

2006 froe AlDeprtetbFE Gee. Spr

t ped simarized ¢ fdlog sele bh

wrbuesfe e po legt dep wit epire,
prcetrck~_——"s1b¥f, dice mitr chd dice
bterrg p. Wchculed neaweped dep

wit € epire b~~~ wegl e wele sgret

dbubrere t~~y " Cl —~_—— Cbtbetvee —~\dverE tnse==t Fegtbt sgetd divip ¢ & &

Cll ~_=5k bit pevisd folog —~——c&’s

dsbul sve cibed p dsbub &l 4

weged sgnesh ~~=— t & powele legt BV

detrmed prcet rck~._—— sib¥t wiee pob—~

—~~_cfd® la~—"¢cr repesh errg p dibub clculgt legtbdl sgretvta ck~———"s1bst

widl 810~~~ —~———"c&S

B¢ A% 1y

Identification of stopover sites.— ®Vued ArcGIS 9.1 b

d—~~_—~—z¢ Selectd lchbdetrne ngraop
01:250,000 dogh cars¥Vdetid aper evet
gt e&td adviud p taB fo rese
refuelg durg ngraShl —~~_——, we defid per
evesaasresd 2 cecule Selectd ©h
wt22 k b eec br. ¥Wbed bdice o
£ 95tprcele dneadicesbetvee sgieh
lcHo rdoekd sirf serslawer (kb
eth. 2008) d Erwetd tsreble oy r& ———
noenetdice wids. dcder enpd us
beswe sibc 18d per evetwtperd
t Bwausd fo 27 da~——d &) perd ¢
B waued for >7 da~———q%ucld BH998). BV
recgize t pli~ "t Fiher eveba ="
we bee ned due traraprd dut—~——s_—
C .~ Clesb P3 tper durbxe nun
ekbs

Fo e per evet we deledd arwesb us for

e Ovilud b=~ Crej etr aiun cvexp ~-——8)CRI) p, 10) Ch

g 3lche de (2 lchWwechculedte

d dividg b=~ t b wele legtwit pb
wcaculed & unber b eacl ewiees pb
Wdeerned diEce baier chd dice b
errg p at niun dice froe cetr
bea poot atr cor errg p la~S_——"¢rs
repcivel " t\e@ed btrbue ddo £r-
corelacorelibetvee pedico varblesvere &l
r< 0.48.

Yued Igkc regreadelsevduat us ®
per BsrelibbcoratricsSAS 9.1
(SAS Ibie, Cr —~=—",IIC). t\tied ¢t d@ ver-
dpreb -~ clculh avrce Hfcr fo ¢
glbdndel butfad werdpravéaccer
(€¥40.32). Wusd doneeoeic e b
ndel slectiBurad Adere2002) d chcu-
led AEsIfonaCrerodusd fo shl
ghe ®es(AIC a fo e 1del wiacdda
st Fo @ ndelswe grapd birbueda
sele sik bpedicw varbleswic icluded legt
depwdt epire, seesd sibsa & cdr
dandel stcid 614 ndelsl) legt 2) dep3)
wilt4) epire, 5) £eg6) r Ck~————" 81088, 7) gele,
b m, 11) cha b eele,

12)m b selg, 13) ch b g b selg, d

et Scer Spg Sper Hbh



14) aull ndel. ®ived tcHer € relive effecs
beele barbutsdviludl —~_—~— d bcEh
t ipce b~k gelt femresb usd Bs
wifd resirce feares(dice tp) d gee

grc fewres(dice batr ci iddbb

cHerg ddive cbbd p~———4 wbuts
resirce ghbli~ ", d gegrg~—_ WcCcgred ¢
AICvhue e ndel tbe besfj ndel

(DAIC) axrelive siptfe eec cddandel.
Wihschculed AIC  cweps(  w;), wic dica e
relixe siptfo eec ndel wit cddandel

st

4S .%T S

L,pt JFePa® SO . SH,

Oe 75 alle-nerkd s1rf sorshleftwery

#&rea37 divdudgsde Myre . perseaith
AlBF rerder be al le-neckd birdsgred

ug or ld nre s rotd dd tus a1t
Alaurgmgrible 1). AA—~_—~—sd resiltwere
litd d chldroes 37 dvludsFeo es

birdswe dcuneed 72 per evetaitAlk

(Fg.1). ¥¥eperd 2 dvidud birdwerlpd,









reqirenesfer ngred repductscrich fo
ngenetd cervibeer pileavel |
&@r pcesus eperd g resirce.

IR VA "o T
ACH@Ypn ¥p ' 7s
Fudg wapwided b~~~ t SeaDucklbeture,
Eviret CdeCdaldIfe Service PeiC
d YikRegp Eviret CdaGeogeBa
Actrlageprtetb Fd ¥dlfe,
BGS-AlBScece Cetr, BGS ¥r Ecdgich
Resrc Cetr Ch ECF~ 8P rgrawisipt
froe Céfed EC6~——"81 RewBPrgra Spch
&bK. Brded, E. CareraS. Herzkd E.
MIkfo tir sipti bkco BVaske
bibgkd vetriwavddd wicpiresd
nar bebrsd us dbrde, pduct o i &s
iblictHor decrpe pirpdd———._— d des
tih—~~—" edoenet

“FedT (e “Tep

AlbertD., dJ. SCe. 2007. A cervieztfo £t ch
foed nuecoegbbaitar Al € ga
b Foes inJ. Sced E. Dviciedirs& chfoes
dnoauceegibaicar Al t gah
Foes AuduboAlkd & laire Cerve ", AC0oge,
AlRBA.



SullvalVMR. VBuler, d V8. Bo~~—"d. 2002. Sed dsbub wber, V5., P. P. MraS. MHag, S. Bes, d R. THnes

bwarbirdsrelipg PeiC erri, Clupea pallasi, it 2002. ketvee we ldsu raelg ngr&e —~.— ceocCli—~~—~—".Teds
SribGeogaBriCounbaCdd-eld-Na r&k 16:366— Ectg—~~=— d Evbutl7:7683.
370. WeM-, dJ. \. dgle. 2006. ertbraeptbp lsd

Bwal. YS. E. WDe &Cruz, MIE. C. Pan, J. ¥, N&E e =" arevew d ¢ egbe bpg errg. Revews

D. R.N"=~—"6wder, J. R. Evegl. R. Ede, D. E$er, V8. B~ d FiiBbg —~=—" d FBIrsl6:183200.
D. H. ¥tl. 2011. Breed) S~ CIi ", S I ~>_dejdebdR., D. Eter, W5. Bo~—"d, D. . [€rid MKirk2006.

Pecic sirf erg Melanitta perspicillata) ie loer Boeh Fores Hbius b~~~ werj sirfdwe-wged ebrseffectevire
Sudes AviBbg —~—", | pes neh wbues d sllf ggculure. Jurd © Wife
ermneer, K., NBele ~—" K H. ¥gad G.E.J. S1t1997. Ach Benet70:1754%762.

bfeedy kb bred saduchvterrg p tSHega
llet CadldIfe Service @ch Par 93:102407.
ki, d MA. Bp1998. S per ecdg —~— Ongra
wesr dprsCde 100:456467. Associate Editor: Gregory A. Green.

100 Flarhoidlife penet 75(1)



