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Abstract
\estnrg of Oreat Basin Conadu geese. lrarta randdcnsis nlolliti. ai 20 isiands il the Honforcl Iteach of the mid (rlurnbir ltirer
has  been runered i i fue  l9 ; :1 .  Nes t .our ts  dec l i red  f ro r r  o rer :J0 i l  n i  1958 ro  a  lo \ r  o f  l01 l  ! )  l9 ;5 .  S i rxe  th .o .  r . i r t .ou , , ts
! r | e ! s e d t o l l , e l L o | . 2 7 1 n j l 9 8 9 ' ' 1 . h e i l . . l n j e n j 1 9 6 0 1 9 7 l ; i s r l t I j h u l e d t r l t e l o l q i e l e L l s s o | L l

island-. near rhe citr ol RichLrnd. The rreLrge rmual nesr .ounr lor l9il L 1990 \{rs 215. [ighr! percent ol the nest-. irere suoesr

l r t iono1( ianudageesea long lhe loSt remrnrn lgun jnpounder lsec t iono1the( i
a I e r e l a t e d t o l h e c h a l g i | g e ! \ j r o | l ] e ! t ' j i r l u d n ] g . o o t e | l e d ! t i l ] . i ] e !
01  lo rs  le rn  tuDi l , ) r i lg  ; i  as {ss ins  r . \ i ronD.o t r l  .hang. .

Introduction
The nesting popLrlat ion of Oreat Basin Canacla
gccsc, Bruntu conotlensis rrolf i r i"  along thc nrirJ-
Colunrbia Rirer orr thc f .S. I)cpaltrncnt of l inels'r
I lanforr l  Sitc ( l lanfrrrd Rcach) has bccn srr lvcycrl
annuallr  since 195i3 (Hanson and EherhardL
lq l  |  .  I  i t z r ' - r  r n , l  R i ,  k , r l J  l ' - , l t : t r .  T l r i -  l ' . , 1 ' . r  . r f -
clatcs thc survev br revierring previous tlends and
providing ncrr inlbrmation ohtaincd in the vears
19Bl-1990. I ' r ior to I971. sinEile-pass kmce
through) plutonium prodlrclion reac{ors irere oper-
ated along the Huribrd Reach and rele:rsed raclio
nucl idcs into thc Columbia Rivcr. Once the
lcactols rrcrc shutdorrn in calh l97l.  racl io-
nL rc l i de  t oncen t ra t i ons  i r r  r i r e r  r l a te l  and  b io ta
clecl inecl (Cushing et o1. -t9l l I i .  Radionrul ide con-
cerrtraLions in Canarla S{xrse cggs rcrc'r 'cr-v lo$
in the rears fcr l lowing rcactol shutdoln (Rickarcl
and Srtcanv 197i. Rickard and Pricc 1990). Fol-
lol ing reactor shutdoln. r-ccrr:at ional usagc oIthc
ColLrmbia Rir,er increased. and regulaLed r irerf lots
bec:rme more e\trerne. W'ood! \ 'egetaLion. espe-
c iallv nrrrlber'ry trees. MonLs alba. and reed crnar!
grass. I)haLais anlndirracea. hrve lloulished along
the Hanfbld Reach shorel ine (Fir:Leisen et al.
1980. Rickard et al.  I9B2J. Di-.rrantlement ancl
cleanup of the old renctor arels is not a major
mission of the Hnnfold Site. Sur"reys ol the ne-"t
ing pcr-formancc of Canada gccsc plo! idc infor '-
matir)n neede(l l1) e!aluale poprrlat ion r-csponscs
t , ,  . r  , , ,  r t i r r u a l l r  , l r : r r r 3 i r r g  r i r . r i r r .  -  r  |  \  i  .  ,  |  |  |  r  |  -  |  |  |  .

Study Area

The  Han lo rd  Reach  o f t he  Co l r r r nb ia  R i re r cx t rnd -
ing upstream f iom Riclr land. S'ashington (Figure

l) is the onl_-v unirnpounded lir.er segment upstrenn
from l irnnevi l le Darrr- The area contains 20 islands
thnt historicallv have been u-.ed m nesting h ritat
bv GreaL Basin Canada geese. \ ' laps oi each of the
nesting islands r,".itir major ve€tetrtion tvpe-c ['ere
prcscntcd b,v Dc$,aard { l9Bl i .  Tnformation on thc
etnlogv o[ Canacla goose broods in thc l lanfold
Reach rrere described in Eberhaldt el al.  (1989).

Somc ofthc islands h{vc chanpicd 1c€rctntivclv since
1970 .  pa rL i r : u l a r l r  I s l ands  18 .  19 ,  anc l  20 .  as  a
re,.ult of raised pool ele\.ntions of Lake Vallula.
the impoundrnent creaLed bv N{cNarr- dam in
1955. Here. the establ i-shment oi tree and shrub
rrillot's. Salir spp.. and rdnk hrrbaccolrs spccrcs
rootct l  in soi l  and mud subslralcs; c.g..  rccd cr-
narv gr-ass har,e feplaced lhc spafsc. short-qtaLrrred
plant comrnunities rooted in cobble stones and
grarels lhich r lere arlapted to Lhc historical sca-
sonal lloocling regime ol the liee lloving Colum-
bia Rivcr (Fickeiscn et al.  198O). Accr: lcralcd
slumping olthe S'hite Blulfs ini t iated br irr igaLion
'water seepage lrom the Columbia Basin lrrigation
projcct h.u shotened the riverine distance behleen
Locke Island and the blulfs and Island 7 is now
conncctcd to thc blulls br a lantl bridgc.

Methods

Islands lere selrrched lbr goose nests hv \{alking
thc lcngth anrJ brcarl th ofcach. Scarch tcam sizcs' l o  * l , o n r  r ' q r r i n r  n r t ! . n \  s l r o , , l , i  b f  v . n l
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variccl but usuallr  consisted of2 to 6 pcrson-..  Each
located nesl rr ls rn;rr led br rn inrl i r iclualh num-
bcrccl rr i l lot r 'nnd strLck into the grounrl ncar thc
ncst si tr ' .  Thc location ol each nesL xas dc'sc| ibcd
on  a  f i c k l  r l a l a  shcc t  t i t h  no tes  on  suhs t f a l ( ' and
clominant regetation i t t  cach nest. The numbel of
egg-r in ea.h nesL trs lccolcled. \ests rere
rerisi ted:rt  10 to 11 dav inrr:rvals., \ear.ches Nere
not rnacle on dals l i th inclerrrent rrcalhcr. {  ncst
\ras ju(lgcd lo bc successl ir l  i i  i t  rrrntainr:d thc:
lesidue-" ol egg shrl ls r\ i th :r l tachccl rnembranes
rhafacl i ' r ist ic ol nerrh h.rtched eggs. f i loplurncs
fronr nrtal d(,r\  n. pipped eggs ol gosl ings. f ,  nsuc-
cessl i l l  nesLs lerc rccolr lcd as dcpleclated. aban-
doned. i looclecl or as inl i l t i lc. Eggs in ab:rnchnerJ

nests \ tere l ) roken to t { r l l  i l  lhcv Lrontaincd entbr !os.

Sulrers began Lhe f i rsL rcck oi  Apl i l  ancl  cont inrrcd

unt i l  a l l  ne-qts lere at t  ounLcr l  for  in N' lav.

Results and Discussion

Rcsuhs of goosc ncsting survevs ft) f  thcr lcn-\ 'car
pcriod. 198I-1990. are -summarizcd in Tablc 1
' l-he 

average numbel ol nesLs init iatcd rcarlv uas
215. Numbers tcndcd to int reasc torards the enrl
of t l rr :  stLrcly 1x'r irxl .  Thc lor,est count {r i  l  66 nesls
\rrs recordecl in l9ut arrd thc' highest. 274. trs
rr:cordccl in 1989. The lo$esL nesl count e\er
rccorlccl was in 1975 rhen onlv 108 ne-sls *erc
rccorricd lFitzncr urd Rir:karcl 1983). Sinr:e thc

3lt l i tzncr. l lbcrharclt .  Rickrrd. anrl Crav
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nrid-1970s. nest counts hrlrc irrcr-casccl.  approach
ing thc pcak lcvcls rccorcled in the 1950s (Figrrre
2A).

The general dccl inc in numbers ol nest-q frorr
I959-1975 is attr ibuted to selere tr)r ' { tc. Ca ir
latrans. depredaLion on thr: l0 uprivcr islands (Fig-
ute lJ. For eranrplc. in 1957. thele lere 129 nesLs
on T,ockc [sland. ln ]959. r 'orotes dcstrovcd al l
96 ne-qts (Harson and Ebcrhardt 1971). Since
I970. covotes have been pcrsislcnt i f  not pernla-
nenL d$ell f ls on T.ockc lsland rnaking i t  unec.repl-
. r l ' 1 "  . r -  r r e - t i r ' e  h r l , i r a r .  A l t n , , r r ; l r  r r  . r ,  l i \ ,  ,  u \ ' , t c
slrppression l)rogranr 

' !r ls practiced l long the
Colurnbia Rivo f iorn 1970 I980. lx agerrLs oftht:
S ashington f)epartrnenl oi S i ldl i ic. corotcs st i l l
persisted on T,ockc lsland ( l i tzner and Rickard
1983). ! i tzner and Ritkarcl hrpothcsizccl that or.er
rll ni'sl ()unls lrould not regain the high lerels sccn
in the 1950s unless Lockc Tsland \ra-( restclred as
nesLing haLilat.  lhis hvpothesis pro\ 'ecl in.orrecl
. r -  l l r ,  g ,  n - ,  cun r l , e r r - ' r t . ' l  l r r  i n ,  r ,  . r - i r r :  n ,  - t  n :
densities on dou'nrir,er islanrls that historicallv lere
relat irelv frcc f iorn covote depredation (Figrrrer 2B).
ln I9B9 and 1990. 70'/o of thc goose ne,et-r were
on f ivc of thc downlirer islands. 12, I  7, l8, t9.
and 20 (Figurc l) .  Tn thc 1950s. Locle I-. lanrl
alrne accountccl ibr 30 to 50ol) of the total ncsls.

Thr-' rcasons for high nest depred:rtiorr b,' co,r-
1)tcs at Llprirer islands and fe\!{r '  incidcnts on
dornl irer islanrls arc not lcl l  understood. [ ,prircr
islands are nol open to raterfol l  hunting cluring
the annual Oclobcl to Janualv hunl ing seasorr and.

therelore. servc as a rcfugiurn l iom shooting. The
dolvnriver islands. I  I  to l8 arc opcn to hunting
dncl ale heavi ly used hv hunLers. Thc prcscnce oI
hrrnters nrav dctcr covotes as the anirnals ar-e vul-
nerable while srl i rnming ancl arc l ikelv to be shot
lhcn sccn on islands used lbr hunting. Islands l9
and 20 ale bcaLed l  i thin thc cit ,v l imits ol Rich-
land *hcrc shooting is not al lorred. Covolcs arc
rarelv seen in lhis arca of high public use. Dis-
tances betileen the shorelinc uncl individual islands
van l,".ith changing rtaler le\els dailv and scibonallv
as dcLermincd b_-v hvdroelectl ic po*er denranrJs
and avai labi l i tv of runofi  in upriver later-.heds.
Rivcr f lol  and vclocitv and distance lronr an is-
land to the r ir ,er bank mav bc important lectors
in clctcrmining l 'hich islands are visi ler l  bv co_-v-
oles. l lnforlunalclv. l i t t le is knoln abouL the br '-
havior oi covotes along thc Colunrbia l l i r .er.

Successfu Nests

Although the mrmbel-q ol nests ini l ialcd cach vear'
p r ' , , r i de -  i  r  r  f ,  ,  r  r  r  r  . r  t  i  ,  ,  r  r  r , , n , r  r n i ng  t he  rh r rn , l an ,  e , , i
ncsl ing gccse. the nurnher ol sLrctesshrl lv hatched
eggs indicales lhe rrurrbcr ofvoung birds actLral lr
produced and:rn assessment ofhabihl qual iq,.  On
average. 79.590 of thc init iated nests succcssful lv
hatchcd. Onlv 660i and Tloll of the ncsts initiated
successlul lv hatched in l9B3 and 198,1. respec-
t irelv. Increased hLrnran rct ivi tv on the islands as-
socirtcd t ' i th a special sLrrdv of broocl ccologv
clLrr- ing lhese ,r 'cars (Eberhudt ei a/.  1987) nrav
have been re-sponsiblc. al lcast in part.  lbr the

C,, lLrnrbia Rirer (,ousr Nesls 39
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loler h:rLchini l  sLrccess. The i9.5olr hatchirrg sLrc-
ccss for.thc pcriod I9Bl-1990 is higher than the
Tloi leported in L9i>0- 1970 (Hanson and
libcrharrlL I  cl i l  )  but is onlv sl ightlr .Lx,;cr than thc
821n  rq ro r t cd  i n  l 97 l - l 98 l  { l i t zne l  and  l t i c k -
arcl 198i l) .  XIcOabe (I979) repofted nesting su.r-
, ,  - -  . 1 t  i ] 2 ' a  i u r  C r r  r l  f l . r . i n  f . . r r r  r , l , r  8 , . . ,  r ,  - t i r rE

on the l lmaLil la NaLional S i ldl i fe Refuge on the
Llolurnbia Rilel dotnlivel ilom ltichland. Ball ei
a1. (t9l l1) esl imaLed nesl;ng success slnle\r ' idc al
750/n. ThLrs hatching succcss ofHant'brd Sitc ncsts
is similar to other nesting areas in the sLate.

Unsuccessfu Nests

I  nsuccesslul nesls *ere c]assi l iecl as abandoned
br lhc'palcnl birr ls. r lr :strovctl  bl rc cbratc prcd-
:rtor '-s. l looded b) r irel rater or lai led Lo hat.h l)e-
cause eggs lere iniert i le {TabL l).  A ir : l  ncsts
l r :rr:  l istcd as undctcrmincd bccausc thcv could
not be reiocated. (hr average. 1l..1ll0i ol unsuccess-
ful ncsls lcrc rJcprcrJatctJ. 7. i ,1lo abandoncd.
2.560[ l looded and 1.10i lai led to harcn rrecarrse
thc\. 1\ 'clc not i i ' r t i lc ( labl '  l ) .

AlthoLrgh torotes l t  rc rc'sponsiblc frr l  rnost
ncst dcpr-cdution obscn ccl in l  98l - l  990. corn mon
ralens. Lbr?rrr.s .ord.r. lrnd hl:rck-billed rnagpies.
Pira pl la. depredate.l  sorne n€ sts. In l  9f l f l .  al l  l  5

!(oosc ncsts initilltcd on islancl 2 $'ere depredated
L r  ra rens .  A  pa i l  o f  r a r r : ns  ncs t cd  r i t h i n  0 .5  kn
ol the ishnd.

Nest lossr:s to f loocl ing lcrc lot cluring thc f irst
8 rcars ol the 1981 1990 survev period ( l '  r le
l l .  Holerer. Lhe arer-age anrrrral loss int,rcsr:d by
a  f . r c to r  o f  l 0  i n  I 989 - l 990 .  \ \ i h t t hc l , r  r r o r  r r cs r
losses bl lloocling rrill continue lo increase remarns
lo br: sr:cn. Ncsl losscs to l looding tcrc gcncral iv
l o r r  i n  t he  1950 -1970  pe r i od  b r r t  i n  19 .56 .  129 { r
of thc totul ncsts lrclc lost to llooclilg tith most
losses on uprirel islancls 2. 6. [J. and 9 (Harrson

an r l  F l be rha rc l t  1971 t .  Tn  t h r  1980 -1  990  pc l i od ,
ncst losscs to flooding r{ele mostlv on dowrrrirer
i s l ands  l l l .  19 .  and  20 .

L nsucce-.sl i lnests lere ah:rndonecl bv p:rrent
l , i r , l .  l , , r  ' . r r i , , ' r -  r , , r s , , n -  i n , l , r J i n ;  l l r m . r r r  r i - i t . r -
tions. Although the islands rrre posted r{ilh signs
s ta l i ng  l ha l  h t rn ra r r  t r espass  i s  p l oh ib i t c r J  r l u r i ng
lhc ncsl ing scason, lhrsc signs alc not al$ avs
hccdccl:  1or c\anlple in 1987. i ' ]6 nesls r!ere
recorded as al 'andoned (TaLier l) .  l \ ' |ost of thcsc
\rcrc on island 17. A l isherman :rccon4ranied l l

a free-roari ing dog u'er-c observcd on thc islantl
e:ulv in the nesting season. 

' fhis 
\  isi tat ion and fos-

siblv othrrs arc Lt l icrccl lo bc al lcast pa ial lv
rcsponsiblc for thc incrcascd nest abandonrnent
obsel led on island 17 in 19u7.

Clutch Size

Thc numbcr oI cggs laid pcl nest reflects the
reprodrrcrire potential of the ncsl ing populat ion.
Olct thc vcars. l1'cr[gc c]utch sizc has increasecl
l i om  5 .5  i n  1953  1970  to  5 .6  i n  197 I -19u1 .  and
6.05 in l9lt I-1990 (Table l l .  The inrrreaserJ avo-
agc clutch sizc duling thc past decade m:rv indi
cate a higher qual i t !  enfironnrenl associated r l i th
l hp  -h i f i i ' , g  u l  l l , e  nc - l i ng  l o l , . r l ; r l i o r ,  l i n rn  r r l ' r ' i r e r
to r lo*nriver islantls. N' lorc altcntion nccds to bc
paicl to this palameter in lirture studres.

Conclusions

This papcr documcnts scvcral dccadcs of obser-
val ions on Lhe island nesting behar ior and srrccess
of [ianadn geese in the last unimpounded section
of Lhe Colurrbia Rirer in the United Stalcs. Coosc
ncsting has clcurl_-v shiftcd from uplivel to doln-
river islands primalil,v irr response to .nvoLe pre-
clal ion. These obser, ' .r l ions demonstrale th( '  ralLrc
, ' f  l u r rg - t c rm  n r r r r i t o r rng  r r r  r - - " - - i n :  c r \ i r i , n rnFn
tal .hange and mav hafe irnpl icat iorrs irr  thc clc-
\.elopment ol m:rnagernent strategies lor boLh

lrredator and prev spccic's.
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