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Abstract: In 2001 and 2002, we conducted aerlal surveys to compare indices of Eastern Prairie Population
{EPP) Canada goose |Brarta cansdens/s /nteror) brood distribution and sbundance near Cape Churchill,
Manitoba with those obtained in 1977 and 1878 by Didiuk {1979). Since the late 1970s, many of the coastal

sult marsh areas used for brood-rearing have been degraded aeg a reeul of inoroasoed formomNg Prosoung from
locally breeding and migrating light geese (snow geese [Chen caerulescens] and Ross's geese [T, rossil]), and
tha density of nasting Canada geeea hae daclined. The moan Canada googe brood dengity neress the entire
BUrvey area in 20012002 was not ditfarent from 197 7-1878, but the mean brood density increased significantly
in the southerm portion of the survey area, In 2002, the mean snow goose brood density was higher than the
mean Canada goose brood dansity, with nigher densities of anow geese in northern coastal flats/beach ridge
areas and higher densities of Canada geese in southern coastal flats/beach ridge areas. The mean number

of Canada goose broods cbserved on 15 raditional brocd-rearing arsas decreased batwaan 1977 and 2002,
while the mean number of snow goosa broods observed increased, The distribution of Canada goose broods
appears 1o have ahifted. poasibly in reapanas to reduced food availability, direct intaractions wilh srow geese
on brood-rearing areas, or both. Loss and degradation of brood-rearing habitat may be a factor in the decline
in nost density ef Canada geess and has implications for FPP managjamean
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The density of EPP Canada geese nesting near
LCape Churchill, Manitoba declined by a frctor of
approximately 4.5 from 1976-1979 (¥ = 38.7 nests/km”)
o 1993-1796 (¥ = 6.5 nesta/km’; Waltcr 1999, and
has remained low since 1996 (0. E Andersen, unpub.
lished data). Trends in brecding Provpalation ¢alinuales
derived from annual EPFP acrial breeding groum! surveys
indicated that decreases in nest density appeared 0 he
restricted o the viciity of Cape Chorchall {Humburg oo
al. 20009, A number of hypotheses have been suggested
fowr ihis dbeclioe i pese densiiy incloding: fnve s gaor
disturbance at nest sites, dl!iru:r.qnt of breeding females
ln new mesdlngg areis, 2 shif In broodirearing areas
and subsequent use of new arcas by Grsetime breed-
ers, Increased arcelc fox valopex lagopus) predation,
and imerspecific competitlon with lesser snow geese
(Walter 19040, Walter ¢ 1990) evaluated these hypoth-
eses in lght of exisping informeation, amd comeluded L
arctic fox predation and direct and indirect competition
WLl SnOw geese on brood rearing nreas were the most
likely causes for observed declines in nest density.
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Since the late 19605, numbers of Mid-continent
Porpulatices (MOP) ledaer snow geese lave incrcasenl
3-fold and salt marsh habitats along the western coast of
Hudadom Bay lave been degrialed (Ahralvam ci al 194846,
Abraham and Jefferles 1997y, Snow geese from the
recniiog svthmy ai L Prronese By, Mandoba (Pl Toose
traditlonal EPP brood-rearing arcas in sah marsl habsim
near Cape Churchill wpon arrival inthe spring through
the end of the brood-rearing period in mid-August. Sah
marshes are alse used as spring and fall staging areas
for geese thar nest farther norh and modt migrant giant
Canada goose (8 ¢ maxima) in the summer months
Coastal brood-rearing areas near Cape Clhiurehill have
experienced degradation as a result of intense forag:
ing pressure by lirge numbers of Iocally breeding ond
migrating geese (Abraham et al. 1996, Abraham and
Jeiferies 1007 Walter 1000, Sammler 2000},

Driciuk (1979 studied the brood meveme s and
distribution of nesting EFP Canada geeze prior to the
[rEsence of nesting lesser snow geese on the study area
and intense foraging pressure by light geese on coastal
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Fig. 1. Asrinl transects surveyed to estimalé Canada
goose brood densities in 2001-2002 and coastal brood-
rearing areas survayad in 2002.

sal marsh habltat near Cape Churchall. His aerial
yurveys revealed 15 distinet brood-réaring areas disrib-
uted along the western coast of Hudson Bay from Cape
Chrureliil m 16 km south of the mouth of the Broad
River (927 75W 58°7 5N, Fig. 13, These coastal areas
were uged pxiensively by Canada geese durlng brood
rearing and were characterized by lush stands af alt-
talerant sedges (Curex spp. and grasses (predominanily
Puccinellia pRyFaganties).

Informarion on the cffects of increasing light
godse populanion stee oo other specics is lurgely lack-
ing (Ankney 19496, Abrabam and Jefferies 19971, Prior
1o 2001, 22 anow goose pests werc bocated annually
during nest searches on the study arca. In 2001 and
002, 55 and G anow goose ness were located during
nest searches, respectively (D E. Andersen, unpub-
lished data). Observations of Canada geese using
iraditional EPP hrood-rearing areas have decreased,
while observations of snow goose hroods have steadily
increased (Walter 1994, Sarfimiler 20013,

We repeated agrial brood surveys conducted by
Didivk (1979 in 1977 and 1978 10 assess e potentlal
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impacts of light geese on EPF Canada geese at Cape
Churchill, The ebjectives of nur study were to (1)
idemiity areas EHa curreney suppurt Ligh densitics of
Canada goose hroods, (2) relate Canada goose roviad
densities to the distibution of snow poose hioods, and
3 compare Canada goose brood disteibution berween
peclods of high (this study) and lew spow poose ahan-
dance (Didiuk 19793

STUDY AREA

The Cape Uhissehill (Mestor One) study arca
(48 Km is located B km south of Cape Churchill and
within 5 km of the Hudson Bay coasline inaorthe
ern Manitoba (Allen 1996, Fig. 13, The study area is
approgimately 15 km scnitleast of the Lo Peroise Bay
snaw goose colony and lies within the Hudson Bay
towland reglon. The reglon is characerized by low
reliel, continuous permafrost, poor drainage, numer-
s redict beach ridies, coastal marshes, and copstal
rundra vegetatlon (Wellein and Lismaden 190, Walier
190040y, Major habiat types include coastal salc marsh,
bl vidgesedge meadow, and Interion sédge mesdow
(Dridiuk 19797 Foraging geese intensively use the salt
marsh habita during the brood rearing and migeation
periods. Beach ridge /sedge meadow habital consises of
freshwater sedpe meadows and likes betwieen #and and
gravel beach ridges. Imerior sedge meadow habrlals
cosniglet of numerons shallow watcr bodies and Joland
areas dominated by sedges and grasses (Didiuk and
Rusch 1908),

METHODS

Aerial Brood Transect Survey

Fastfwoest FEARSECT BUFTEYY were enductod
hetween Cape Churchill and the mouth of the Broad
River (Tig. 1), ‘Tronsects were spaved = 2.4 ki inter-
vals and extended 20 km inland from the coast of
Hudson Bay (= 310, The survey ares was divided inta
5 strata, cach covering 14.5 km of Hudson Bay coast-
Ve, We also [denified 2 distinct habitat rypes within
the survey area. The coastal Hats/Beach ridge habiat
extended approximately 3 km inland from the coast of
Hudson Bay. The interlor sedge meadw deen bupbered
the coastal fais/beach ridge habdtat on the west and
extapded st 1% km inland to the tree ling (FIg 1
Acrial survey transects were established following the
it hods deseribed by Didiuk (1979

1 2001 and 2002, a fixed-wing aircraft (Partena-
g P-as Olwervert was uscd 1o conduct Biood sur
veys. We flew surveys 345 m ahove ground level at
apspronimately 160 km/hr, depending on wind speed
and direction. In 2001, 2 observers (opposite sidesh
recorded Canada geese observed with and without
Froods within 4 200 m sy oo each side of the air
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craft. Ohservabions were categarkoed by 1-minute
intervals. In 2002, 1 ohserver recorded Canada geese
and 1 second observer reconded st gecse abserved
with and withowt broods, within 200 m of 1 side of the
aircraft, adulrs wero con shileredd i Duive Tacernds 1F lh':?
(1) were abserved with goslings, (2) were observed ina
proup thar contained goslings, or (3 cxhiliied e ey
indicative of brood presence (e g, mouth open, flared
wrinpe, fightless, or hiding). The number of hronds in

a group of adul birds with gosiings was caleulmed by
dividing the rotal number of adults by 2 (assuming cach
pair had @ brood), Brood numbers were rounded up I
an odd aumber of adults was present in a group with
poslings (e g, 5 adults = & broods), Aduite were con-
sidered to be without broods If they were observed (1)
o water without goslings, () dving, or (330 3 group
without goslings. Criteria used 1o jdentify and count
gecac with broods were consistent with those vsed by
Didiuk (1979, Brood aggregation increased throughout
the hrood-rearing period and was assumed (o increase
ihe deiectahility f becods on survey transects (Didiuk
1979, Therefore, we also calculated the proportion

of haroesds observed i groapd, A visibility correction
factor for underected broods was not wsed by Didiuk
(1874 or o ilis sioly

Median hatch dates on the Cape Churchill study
arra were inedd Wodetermine timing of acrial surveys in
1977-1978 and in 2001-2002. We used a combination of
g M b O esieckoy 1950, Walter and Rusch 19987
and candling technlgues (Weller 19563 o estimate nest
age and hatch dares (28-rlay inenhation period) for all
nests located during standardlzed mest searcines on e
study area.

Coastal Brood-rearing Area Survey

I 2012, 1% traditional brood-rearing arcas idemnti-
firel by Trichiuk £1979) were surveved by helicopter (Bell
206 Jei Rangrend during (he hiced-rearing period (Tig
13. The survey was initiated at the eastern side of La
Perovse Boy amd followed he coasthing o approxl-
mately 16 km south of the mouth of the Broad River (89
ke ol Coastal rowslrearing accas were ideatificd
an 150,000 wpographical maps of the Hudson Ray
coastline (Fig. 1). Beood-rearing areas were divided inio
3 spraa CA-C, each with 5 arcwsy from porih oo souih
along the coast of Hudson Bay. Twio nhservers woere
wsed 1o coumt both Canada geese and snow geose wiih
and without broods., "We used the same criteria to iden-
tity amd eoumt Broods a8 during serial brood transed
surveys, Survey data were compared o similar surveys
conducted in 1877 and 19% (Dadik 19760,

Data Analysls

Brood density estimates from survey [rnscees
were caloulaed hr dl\-ldlng the wmnal ol ol Tecwenda
observed on each transect by the arca surveyed (tran:
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sect lenglh [km] X strip widih [0.2 km]). Avcrape
brood densities among transects in each stratum (1-5) or
pabitar iype (coastal fas/beach ridge and Inerior sedyge
meadow) were used for statistical anabysis. Dilferences
in Brood depsities among strats and berween habibor
types were analyzed using 2-way analysis of variance
(AMOVAY and Tukey's highly sipnificant difference
(H&I3) prost boc test for muliiple comparisons was used
tiy identify significant differences, For all statistical tests
wsed, we comaidered Paalecy < 005 10 indicate signin
cance, and used Fvalues < 010 to identify trends.

Stratd 1 and 2 include the Cape Ghurchil sody
area and historically had the highest brood densities in
the survey arca (Didiuk 1979, Dats were compared
between 2000-2002 and 1977-1978 at 3 levels: strita
1-5, sivata 1=2, ared strara 5-5. Data collected 12 days
post-median hitch in 1977 and 1978 were used in
l_'|_1rr|'|'|i|r|1r| ws w il alada codlected 19 and 12 dl’}'H paenan-
median harch in 2001 and 2002, respectively. We
report differenees herween mean density values (4D +
95% confidence invervals CC1y for comparisons between
2001-2002 and 1977-1978, Significant differences were
mostedd of 95% CT around the mean difference did ool
include O (steidl et al, 1997, Anderson eral. 2001).

Coastil browd-rearing arca surveys were flown
4 times in 1977 €17, 24, 34, and 46 days post-median
archy, once in 1978 C10 days posemediam T, and
twice in 2002 (5 and 36 days postmedian hatch). When
possibie, the mean number of broods observed fooeach
coastal brood-rearing area was used for suistical com-
parieon. In some cases, uncontrollable circumstances
preevented all areas Irom being Nown an equal number
af times. For example, in 1978, cnly the 7 narthern
arens were surveved due to e spring phenology
and poor gosling production. We report differences
Between menn Brood Counts (ML) E D O] 10 comparc
2002 with 1977 and 1978,

RESULTS

Aerial Brood Transecl Burvay

Camankia gwae Froood densitics were not signifi-
cantly different among strata (F, = 147, F= 0.22) or
herwren enastal flars heach ridge and interior habitas
rypes (FF =1 83, P (022, Table 15 in 2000 -2002,
Homewer, sipnificant hahitat type % strafum inberac-
vlom verms suggesied an increase in broosd densitics in
coastal flats/beach ridge habitar in strata 3-5 (F =
4,10, P =001

In 20002, the mean snow goose hrood density
aeross the enilre survey area was Dighes than the mean
Canada goose brood density (Table 23, This trend was
alsn observed In straca 1=, sareia 3%, comnial Dalaitil,
and interior habitar (Table 23, Stadsically signifcant
habirar type ¥ strarum interaction terms indicated the



Table 1. Phenology, survey timing, amd Canaca
brood Iransect surveys fiown near Cape Churc

FIF Do ENeveams e = Mok 458 4 i aie

goose bised densities (broods/km?, SE) determined from aerlal
hill, Manitoba in 1977-1878 and 2001-2003,

1977 1978 20 2002
Sping phenology Early L Early Late
Wedian hatch date 1d Jun 1 ul 18 Jun 4l
Survay timing* 12 12 19 12
Strata 1=5 1,01 {0219 048 (0.08) 0,63 (0.17) 1.08 (023}
carare 1-2 1.35 {0.47 041 (011} 0,32 (0.12) 118 (0.42)
Strate 3-6 0.74 §0,13) 0.68{0.11) 1.21 (0.28) 0.82 (0.27}
~arker hiakat B T 0.79(0.32)
Zoastal habitat 1.05 (0,42) 1.35 (0.37)

! Days postamadian haloh date,

Table 2. Mean densitics (brooda/km®) of snow and Cansda googe Brecds near Cape Churchill, Manitoba in 2002 +

hhﬂﬂ

dilerence
L Enow geeas SE Canasa geese SE {= 95% CI)
St 1-6 PB.06 &34 1,406 0.23 2T 21002
lrala 1=2 51.22 818 1.18 0,42 50,04 + 2022
Strata 3-5 11.86 295 047 .27 10080 + 5.81
“nasial 45,52 o8 138 Q.ay 4400 1 1427
~and 16.03 573 0,78 0.32 17.24 £ 11.80

" Aerlal survey flown 12 days postemedian hatoh (madian katsh = 4 July 20085,

Table 3. Snow gooss brood densitlies (Bresds/km')
Yt adrial surveys conducted in 1977, 1978, and 2002
rear Cape Churehill, Manitoba,

g7y 16 QD?
Area Denaity 5 Density 5  Densly SE
=15alE 1=k 07 052 1489 105 2R3 534
Srata 1=2 183 1.21 477 238 B1.22 918
atrata 3-8 oo 0.0 000 ooa 11 a8 235

Aghest denmilied of snow geese wore in coastal flaisy
seach ridge areas in stratum 20F | = .20, P w 0.02),

Coastal Brood-rearing Area Survey

Surveys of 12 wraditonal Canada goose coastal
brood-rearing areas were Down on 9 July 2002 and
repented on 9 AMEUSE HMKL The mean numbcer of
broods observed between July and August SUrVEYs
remalned sirilar for Canada geese (MD = 0057 1 376,
nd snow geese (MD = -27.60 + 45050, The mean

Table 4. Number of Canada and snow goose brood
near Gape Churchill, Manitoba in 1877 and 2002,

murmbser Of BROW B broods was higher than the
mean number of Canada goose broods during both July
(MDD = 343 £ 59.80) and August (MD = 2797 + 21513
surveys. The mean number of snow goose broods was
I”th' variable because =200 broods were connied (41
some areas and Uon mbers, An inverse relationship
existed between Canada goose and snow goose broogds
iy braditional brood-rcaring arcas, The mean number
of Camada goose broods was highest in siragum © ;F!_“
= A5 M e 003 and the mean nondey of epowr iR
broods was significantly higher in stratum B than in
strata A and C(F,, = 578, #=0.02; Table 3).

Currant Versus Hislorical Brood Distribudion

Spring phenology was similar berween 1977-1978
and JOR00-2002, with eq flv and laic years in each e
perioc (Table 13, The proportion of broods ohsepved
i gEroaips (=1 |'|Il‘ﬂ' dLII'IIIH. acrial brood transees BUrEYE
in HHI-H002 (0064 was significantly higher than in
197T=T0TH C0.32: " = 20040, 2 0000, even though

s counted an 15 traditional Canada goose brocd-rearing areas

Strafum*
A B c A
ear ] Spacies Mean  SE Mz 5E _ Maan  &F Mpan  SE
1977 Snow geese 540 4.88 050 0.50 020 020 202 156
Canada geese 13.80 124 15880 816 10,20 2.06 1307 213
anne Snow geeRe 1580 5.04 M50 3994 1040 1015 abud 1R
Canada gaess 2.00 114 2,80 116 B40 352 4.40 1.41

" Coastal brood-rearing amas ans divided Ints strata A, B, 47d  from north io south,
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Surveyn were (lown at approximately the same time
relative to the median hatch date (Table 1), The mean
Canaclin goaose brood density across the entire ey
arca in 2001 and 2002 was not different than in 1977
annd VETH (MDD — 0,20 T 00E6), The mean Cangda Fmme
brood density in 2000-2002 in strata 1-2 was similar
o 18T 71976 (MD = 016 = 0,600, but in strata 3-5, ihe
mean brood density was significantly higher than in
1977-1978 (MD = 0.45 £ 0,39, Table 13, In 2002, the
mean densiey of snow goose broods across the enere
SUrVeY drea (strata 1-5), strata 1-2, and strata $-5 was
consderably higher than io 1977 and 1978 (Tuble 45,

The mean number of Canada goase broods

observed on 15 teaditional LD brood-reir i arcis
I 2002 was lower than the mean number of bronds
observed m WTT (MD = -B.67 £ .19, Tablc 33 amed 1oy a
lesser extent on 7 arcas surveyed in 1978 (MDD = 2,43
+£3.24) In 2002, the mean aumler of Comada rsoEe
Broods was lower In stratum A (MD = 11,60 + A,
stratum B (MDD = -2.78 £ 1758), and steatum © (MD =
163 & 1357} than in 1977 (Table %), This change in
use of brood-rearing arcas by Canada geese paralieled a
decting in neat dendity on dhe core soudy area (portions
of stiata A and By between 1977 (33 nests'km®y and
2003 (6 nesta/kan ™ (T Andersen, unpuilished darg)
I 2002, the mean number of snow Bouse broods was
high<r than the weam number of Canada goose broods
(MD = 41.54 + 38 REY, however, in 197 7-197H, numbers
of Canala ponse hroods exceeded snow goose brogds
MD = R91 + 357 Table 3) on coastal brood-rearing
areas

DISCUSSION

I 2001-2002, acrlal transect surveys revealed
the highest densities of Canada poose beoods were in
corstal Mlacs/heach ridge habdtat in steata 3=5, south
of areas (sreata 1 and Zh thast eraditienally had hig et
b dhensivies (Didik 1979, These southern areas
istrata 3-5) experienced a significant lncrease in nse hw
Canadu goose broods compared ta 1977-1978. A higher
proportion of broods observed in groups suggests
il broods were more sasily detected in 2 =302
however, brood densities over the entine SUCvey irea
remained similar to 1077-1970, 1igh variailom I brood
density estimates In 2000 -2002 and 1977-1978 resulied
from observations of apge Eroupd of apprepaoed hroods
In imerior sedge meadow survey areas (Oidiuk 19740,

Data from 15 coastal broed-rearing e murveyed
in 2002 were compared with data feom 1977 Spring
phenology was “early” in 1977 and “late” in 2002; how-
ever, brood densiy eotimates acooss (he emlre SUTVEY
ared were similar between vears (2002: & = 1,06, 5E =
Q.23 1977 2w 100, 50 = (0.217, Bronsd ilensiry estmates
wiere unusually high for a late year in 2002; however,

134

e 2002 EPI breeding grounds survey also reported a
higher number of breeding birds and nesting effort thac
b recene years (D, D, Humburg, Missour Department
of Conservatlon, unpublished data). The number of
Cunada goose broods decrensed signifcantty on norle
ern coastal brood-rearing arcas (stratum A) between
1977 and 2002, with ng subscgquent incrcane in liromcds
o othier southern coastal brood-rearing arcas.

Since P07 V=1978, Connda goese broad densities
havve Increased in strata 3-5 (transect surveys) and
decreased on coastal brood-rearing arcas, These dlaia
SURRest [hat Canada goose broods have increased thelr
use of freshwater sedge meadows adjacent immedi-
Fwely inkand feoan 10 southern coastal sali marshes, In
1976-1978, 20 of 21 (95%) radio-marked Canada goose
Temales nesting in beach rrdgefaeidyge meadow habloe
moved their broods to sall marsh habivar (Didiuk 1979),
In 2000-2002, enly 5 af 27 {19%) Canada geese nesting
in beach ridge/sedge meadow habivi made initial move-
Mments B thase traditiomal hroodarearing areas and 26 of
A0 (65%) of all radio-collared female geese with broods
used freshwater sedgpe meadow habicat for the enriee
bramd-rearing pedod (B R Nack, unpublished data),

The highest densiries of Canada goose broods
were observed in coastal Dars/beach ridge habieat in
strita with the Iowest densities of snow goose broods
Qur data Siiggest that Canada geese shilted use of
broad-rearing arcas in response 1o reduced food avail-
ability, divect lnicractlons with snow geese on broogd-
reafing arcas. or both factors. Additional evidence
Spparis an lnverse relanonship berween densitics
of Camada and snew goose broods on the study area,
Crrently, intensive snow goose bagding cfforts at La
Perouse Bay are concentrated in areas north of the
Broad River (], McRae, Hudson Bay Helicopiers, per-
snal communication) and EPP banding diives, formerly
conducted on the study apea, have shifted te enastal
ireas south of the Heoad River and near Uie wown of
Churchill (M. Gilllespie, Manltoba Conservarion, per-
sonal communication),

Snow geese are highly dependent on salt marsh
vegearlon during the nesting and brood-rearing perl-
ods, (Bazely and Jefferies 1989, Kerbes ¢t al, 1900, W1
liums et al. 1993, Gadallah and Jeffecies 1995, Srivistna
arl Jefferies 1996, Kotanen and JefTeries 19975 and
competition for lmited salt marsh wegriaibon s ety
responsible fof difect movemen! of snow geese 1o the
coast from nest sites following hatch CWalrer 1999: R
B, Mack, personal ohservationd. Alihough not obvious
from coastal area surveys, the density of snow goose
broods on traditiondl coasial Canada Boose Drood rear
Ing areas appeared Lo decrease throughout the brood-
rearing perled (R, R Mk, personal obeervation), This
suggests that siow geese forage on sali marsh VEgeLil-
tivn available earty in the brood-rearing peciod, b



dysperse as forape avallability decreascs. Coincident
with increased yse of fraditlonal Canada goose brood-
rEARAG AreEas by snowe peese, Canada geese appear oo
have changed their use of brood-rearing habitais, Ivis
Likily Vhhar degradarion of trwdinlomeal Brood-rearing arcas
has resulted in this change, as physical displacement of
Canada gedse by anow geese [ unlikely aod interactions
herween specics were brief and rarely confrontatonal
(Walter 199%; R, R, Mack, personal observation}

The degradation of salt marsh habitat and concur-
rent reduction in foruge qualicy and quantity is belicved
io be responsible for decreased gosliog sueyival and
growrh, and hody size of snow geese nesting at La
Perouse Hay A the MoConpell Biver, Momavl | Canada
(Cooch et al, 1991, Aubin et al. 1993, Cooch et al 1993,
Williams et al, 1993%, Gadallah and Jefferies 1905
Reduced forage availability and guality is also thoughe
1 e pesponsihle for the reduced body size (Leallaor o
al, 1998) and late summer gosling mortality of Canada
geese nesting on Akimiski Island, Mungvut (Leafloor e
al. 20000, Albhough a long-term change in bady sl
fas not been observed in breeding EPP Canada geese
CWalvcr 1999: T T Mack, unpublished data), geers that
remmain faithful o craditional brood-redaring areas as
fraging condltlons decline may experience reduced
fitness (e, reductions in gosling growth rate and
wirvivaly that could lead o a decline in recroltment and
nest densiny.

If first-time Breeders nest n arcis where they
were rearcd as goslings, and Canada goose broods are
heing displaced 1w more southerdy areas, then i teny
poral shift in nest denslty toward areas south of the
stundy aren is possible and may have conributed w the
observed dedline in nest depasity on Cape Churchill
{[or] the Mestor One study arcad. The dispersal distance
for first-sime breeders al Cape Churchill is unknown:
however, reproductive parameters (.., decreased egg
quge, increased cluch stee ing reasedd Imd}' alzch sug-
pest Canada geese breeding on the study area are older
peese (Wilter 19093, Lenfloor (1908) noted several
instances of long distance natal dispersal (70 km) by
breeding Canada geese that were handed as goslings
Maclnnes and Lictt { 1508) feparted manl dispersil
distanees of 5 km and 10,5 km for McConngll River
anada peese; however, they Bell st geese recurne)
to nest in the same general area in subsequent years
Telemetry data from 2000- 2002 Indicates that L8 of 41
radio-marked Canada goose broods moved south of the
sinuly apea, hut remalned within 15 km of the fhest gite
(R R MNack, unpublished data), Humburg ct al, (U0}
also observed increascd densities of nesting EPP Canada
geese at the mouth of the Broad River, the southern
[srundary of ur survey area.

EPP Broon DHETRIBUTER # Yk AvD Avieesey

MANAGEMENT IMPLICATIONS

The effects of increasing snow goose populations
on other bird gprecids and the lecalized dectioe in nes
density of EPP Canada geese are of concern to manag:
eras, O observitions il Cape Churehill may indican
how other arcas could be impacied by increased densi-
thes of hreeding and foraging snow geese increased
densities of breeding and foraging snow geese could
Impact other areas, For example, mumbers of snow
peese nesting at the Broad River have incréased [Fom
110 memting pairs in 1997 w G0 nesting pairs in 2002
(D 1, Tlumbure, Missour Department of Conservilicn,
unpubilished data). I7 the number of snow geese breed-
ing near the mouth of the Broad River continues to
increase, saline and freshwater marshes in the viclnity
and sorth of the Droad River may be degraded, resulting
in reduced use of these areas by Canada geese during
the beood-rearing period. The degradation of hrood
rearing habitat and competition with snow geese could
coptinee i hove an impact on BPF Canada goese and
ather Bird species. The avea over which snow geese
could pegatively impact Canada geese during the brood-
rearing PEH“."J Iy Hkely o increase
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