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INTRODUCTION

Status of Canada geese (Branta canadensis) in the Atlantic flyway was traditionally monitored by

mid-winter surveys (Hindrhan and Ferrigno 1990). However, the dramatic increase in resident (i.e., non-
migratory) Canada geese and mixing of resident and migrant geese on wintering areas has seriously -
reduced the value of mid-winter surveys for monitoring individual populations. Therefore, emphasis of
population monitoring haé shifted to surveys on breeding areas, where population affiliation is mdre
obvious.
During the 1960's, aerial surveys identified the Ungava Peninsﬁla in northem Quebec as the -
primary nestiﬁg area for Aﬂéntic.ﬂyway Canada géese (Kaczynski and Chamberiain 1968); Malecki and
Trost (1990) used a more QUantitaﬁve apbroach to estimate the number of breeding pairs throughout the
boreal forest and Unvgava Peninsula of northern Quebec in 1988. Their findings confirmed that the highest

densities were located along the coastal areas of Ungava Bay and Hudson Bay. In 1993, an annual survey ‘

waé begun in northern Quebec using methods developed by Malecki and Trost .(1990) (Bordége and

Plante 1993). The objective of this survey is to monitor the status of the migrant population by estimating
the number of breeding pairs. This report presents the results of the 2002 breeding grounds survey.
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| STUDY AREA

The 2002 survey was cdnducted in northemn Quebec, approximately north of 51° latitude and west
of 67° longitude (Figure 1). The survey is stratified based on Malecki and Trost's (1990) modification of -
northern Quebec's ecoregions (Gilbert et al. 1985). The regions have been described by Malecki and
Tro‘st'(1990) and Bordage and Plante (1993). Three regions comprise the area known as the Ungava
Peninsula (Figure 1). Region 1 is comprised of infand tundra, with much of the surface covered by granitic
bedrock. Region 2 cbnsists mainly of flat coastal tundra, characterized by low rélief and numerous ponds
and lakes. Region 3is taiga,_ with stunted black spruce and tamarack in protected valleys. Elevations
range from 100 - 400 min region 1, 0-200 m in region 2, ahd 100-300 min region 3. The northern tip of
the coastal zone from Ivujivik, southeast to about i50 km north of Kangirsuk, was excluded (Figure 1).
Exploratory fransects flown in 1993 indicated that few geese use this mountainous area.

METHODS -

The survey follbwed the methodology of Malecki and Trost (1990). Aerial transects were flown in a
Parténavia twin engine at 30 m above ground level and a ground speed of 140 km/h. Observers recorded .
the number of geese observed as singles, pairs, or in groups (3 or more geese) within 200 m of each side
of the plane. We occasionally observed multiple pairs of geese in closé .association' (< i0-15 m apart). We
classified these geese as Qrou_ped birds, since they were unlikely to be associéted with a teritory.
Observers als§ recorded similar information for other waterfow! species. Coordinates for each location
were generated using a global posi{ioning system (GPS) and stored on a lap-top computer. Transects
were flown using a GPS to assist with navigation. Transect widﬁ was calibrated before the survey began.

Transects flown in 2002 were established in 1994 and repeated each year thereafter. Repeating

transects allows differences between years to be detected more easily and aids in planning for aviation fuel
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needs. Total length of transects sampled in each region was determined using variance estimates from the
1993 survey and a target of 10% coefficient of variation (Bordage and Plante 1994). Transects were
randomly located within regions until the desired leng~th was reached. All transects were orientated alohg
east-west lines (Figure 1). |

The number' of indicated breedihg pairsona given transect was thé sum of the singles and pairs.
- observed by both observers over the length of the transect. Density 6f breeding pairs within regions was
estimated using quotient estimators while the total population density was estimated using a separate
stratified quotiént estimator (Cochran 1977). Variances were estimated using the jack-knifé procedure
(Cochran 1977). The significance of differeﬁces in population size between years was éssessed with a z-
test, using the sum of the sampling variances for the 2 years being compared. The estimates presented in
this report are not adjusted for visibility bias and thus represent an inqex to the population.
RESULTS -
Habitat Conditions and Spring Phenology

Transects were surveyed.from June 16-27. These dates are similar to surveys conducted during
1993-2001, but later than the 1988 survey (Table 1). Cold tgmperatures thrqugh early June lead to a late
snowmeltin 2002. Inland areas had 30-40% snow cover and most lakes and ponds were completely or
mostly frozen during the survey. In coastal habitat along Ungava Bay‘, south of .Kangirsuk, snow covered
about 10% of the land, but most small to medium-sized lakes and ponds were open. Northwest of
Ka}ngirsuk, snow cover was mére extensive and most lakes énd ponds were frozgn. Alohg the Hudson
Bay coast, little snow cover was present and most lakes and ponds were open by the time we arrived
there. However, much of the snow and ir;e had melted only rgcently. Little vegetative growth had occurred

in any areas.




Breeding Pair and Total Population Estimates

The distribution of breeding and nonbreeding geese in 2002 was similar to previous years, with the
highest densities occurring in the coastal zone (Tables 2-4). The estimated number of br_ee'd‘ing pairson -
the Ungava Peninsula (regions 1,2, and 3) in 2002 (164,840 pairs) was similar to the 2001 estimate of 146,
662 pairs (P = 0.422) (Table 2, Figure 2) . The number of indicated pairs increased on 22 transects,
decreased on 7 transects and was the same on 2 transects compared to 2001. The estimated number of
breeding pairs in 2002 was greater than in all previous years ( P < 0.0292), except 2001 (P = 0.422)
(Table 2, Figure 2). - | |

The total pdpuléﬁon esﬁmate-((indicated pairs x 2) + non-breeders) was greater in 2002 (973,600

individuals, SE =107,308) than in all previous years (P < 0.0138) (1988: 348,950 individuals, SE = 69,879; _ 1

1993: 241,407 individuals, SE = 30,599; 1994: 258,332 individuals, SE = 48,504; 1995: 238,706
individuals, SE = 30,568; 1996: 251,094 individuals, SE = 22,038; 1997: 392,956 iﬁdWiduals, SE=52,112;

1998: 462,414 individuals, SE = 60,580; 1999: 428,039 individuals, SE = 72,688; 2000: 641,671

individuals, SE = 85,735; 2001: 636,955 individuals, SE = 84,920) (Figure 2). (Note: see discussion for
| interpretation of total population estimates). |
Composition of Indicéted Pairs |

The number of indicated pairs includes bird's recorded as pairs and singles. Sirigle birds are likely
to be males associated with an incubating female while pairs include some nesting birds as well as
~ subadult or failed breeders. Therefore, the proportion of indicated pairs observed as singles may provide a
more reliable indicator 6f the proportion of indicated pairs that are actually nesting (see Humburg etal.
1998). Th‘e_ percentage_of ihdicated' pairs observed as singles on th}e Ungava Peninsula was 40% in 2002,

the lowest recorded during 1993-2002 (range = 40-60%, mean = 50%) (Figure 3). )

6%



Comparison of Hudson and Ungava Bay Coasts

During 1993-2002, the Hudson Bay coast supported an average of 81% (range = 71-88%) of the
breeding pairs estimated for the coastal zone (region 2) and 44% (range = 28-52%) of the breeding pairs
on the Ungava Peninsula. In contrast, the Ungava Bay coast supported an average of 19% (range = 12-
29%) of the breeding pairs in the coastal zone (region 2) and 10% (range = 7-16%) of the breeding pairs
on the Ungava Peninsula. In 2002, the estimated number of breeding pairs increased 10% along Hudson
Bay and increased 25% on the Ungava Bay coast compared to 2001.

During 1993-2002, the Hudson Bay coast supported an average of 92% (range = 82-97%) of the
nonbreeding geese estimated for the coastal zone and 67% (range = 51-30%) of the nonbreeding geese
on the Ungava Peninsula. In contrast, the Ungava Bay coast supported an average of 8% (range = 3-

. 18%) of the nonbreeding geese in the coastal zone (region 2) and 5% (range = 2-11%) of the nonbreeding

geese on the Ungava Peninsula. The estimated number of nonbreeding geese in 2002 increased 48% on
. the Hudson Bay coast .(2001 :258,570; 2002: 382,008) and decreased 30% along Ungava Bay (20015
17,751; 2002: 12,416) compared to 2001.
In 1993, 1995, 1999, 2000, and 2002, the percentage of indicated pairs observed as singles was

similar in the coastal zones (region 2) along Ungava Bay and Hudson Bay (Figure 3). However, in 5 of 10
years (1994, 1996, 1997,41998, and 2001), the percentage of indicated pairs observed as singles was
lower on the Ungava Bay coast than along Hudson Bay (Figure 3). |
DISCUSSION |
Number of Breeding Pairs o o

| The estimated number of Canada goose pairs oh the Ungava Peninsula increased 12% between

2001 and 2002. An increase in thé_ density of breeding pairs was expécted this year, as the young
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produced in the good production years of 1998 and 1999 begin to enter the breeding population. However,
the observed increase was parh'cuiarly encouraging given the very late spring thaw that likely causéd many
pairs to foregb nesting. | |

The percent of indicated pairs observed as singles (a better measure of the pairs actuélly nesting)

in 2002 was the lowest recorded since 1993, suggesting that many of the pairs we observed were not

_attending nests. This finding is consistent with the late nest initiation and small clutch sizes observed

during nest searches of Hudson Bay and Ungava Bay study plots (J. Hughes, pers. comm.). The
combination of low ratés of nesting and loW nestsuccess will resuitin a fall flight similar to that of 2001.
Total Population |

The total population estimate for 2002 increased dramatically from 2001(Figure 2 ), probably
reflecting the excellent recruitment that occurred in 2001.  However, caution should be used when

interpreting the estimate of total population size. Total population estimates include breeding pairs, non-

breeders (i.e., those not of breeding age), failed breeders, and molt migrants from other areas. Flocks of .-

geese moving north (likely molt migrants) were very abundant along the Hudson Bay coast while we were
conducting the survey this year. This survey IS designed to estimate the number of breeding pairs during
mid to late incubation. We have little knowledge on which to base an assessment of the totalApopuIation.
Factors including survey timing and the arrival dates of molt migrants from other areas and populations can
dramatically affect the estimate 6f total population size. Abraham et al. (1999) recently examined molt
migration in the breeding range of the Southem James Bay Populatfon _of Canada geese. They éautioned

that the presence of molt migrants is likely to bias total population estimates upwards. Therefore, they

_ concluded that estimates of nesting pairs may provide the most reliable information for monitoring trends in

breeding ground populations.

%



Hudson Bay and Ungava Bay Coasts o

The coastal habitat bordering Hudson Bay and Unga\)a Bay is well known for its high density of
breeding Canada geese (Malecki and Trost 1990). However, separate estimates of the goose populations |
associated with each coast iIlustratg that Hudson Bay supports a much larger breeding population than
 Ungava Bay. The srﬁaller breeding population along the Ungava Bay coast is primarily a. function bf less
land area (Ungava Bay: 9,700 km? Hudson Bay: 33,800 km? and a somewhat lower density of breeding
pairs in most years. Furthermore, in 5 of 10 years, the percentage of indicated pairs observed as singles
_has been higher along Hudsbn Bay cdmpared to Ungava Bay (in the other years, the percentage was
similar between the 2 areés), indicating that average productivity may also vary between these areas (see
Humburg et al. 1998).

. The distribution of band recoveries is quite different for geese banded on the Hudson Bay and
Ungava Bay coaéts. While geese from both coasts winter in the VChesapeake Bay region, they appear to
have different migration corridors (Figures 4and5). Recoveries of geese banded as immatufes on both
coasts occur all most entirely in the Atlantic Flyway (Figures 4 and 5), demonstrating that nesting birds from
both areas are associéted with the AP. Recoveries of geese banded along Ungava Bay as adults occurred
mainly in the Atlantic Flyway (Figure 5). In contrast, recoveries of geese banded along Hudson Bay as

* adults are widely distributed through both the Aﬂantic; and Mississippi Flyways (Figure 4). .This information
'sug.gest's the bresence»of molt migrants from other populations (e.g., Mississippi Valley Population) along
the Hudson Bay coast that are not presenf along Ungava Bay. The difference may be partly a function of
banding effort. In the 1960's, groups of nonbreeding geese were markéd along Hudson Bay (Malecki and
Trost 1990). Most bénding along Ungava Bay and recent banding along Hudson Bay'has focused onv |

groups containing young (R. A. Malecki, pers. comm.). Overall, 80% of the geese banded on the Hudson




Bay coast were adults compared to 57% of the geese bandéd along Ungava Bay.

Information frpm our sufvey is consistent with the distribution of band recoverieé that suggests moit
migrants from other populations usé the Hudson Bay coast but are not present or are less numerous along
Ungava Bay. In most years, nonbreeding geese are much more abundant, both numen‘ca_lly, and relativeto
number of breeding pa.irs along Hudson Bay than on the Ungava Bay coast. Morphological measurements
of geese killed by Inuit hunters near Povungnituk on the Hudson Bay coast suggest that resident geese may
comprise a portion of the geese harvested in this area. In cdntrast, preliminary information suggests that
few geese shot by Inuit hunters near Kuujjuag (southemn Ungava Bay) are large enough to be considered
resident birds (Hughes et al. 1997) At this time, we have no information to indicate that geese utilizing
Unga\)a Bay include large numbers of birds from populations other than the Atiantic Populaﬁon. ‘Abraham et
~ al.(1999) recommended studies to assess feeding or interference competiﬁ_qn between molt miQra_nts and
breeding geese. On the Ungava Peninsula, these potential problerﬁs are more Iikély to occur along the |
Hudson Bay coast.

We recommend that monitoring of .broductivity and population size should consider.the Hudson and
Ungava Bay coasts separately. Given the small breeding population associated with Ungava BayA relative
to Hudsc;n Bay, the potential for different productivity in some years, and the possibility of different migration
(and therefore harvest) pattems, combining both areas may mask important changes, particularly along
Ungava Bay. Furthermore, other factors, such as feeding or interference competition between mol?
migrants and breeding geese (Abrahametal. 1999), may be more important along one coast or the othe;.
it may be necessary to adjust survey coverage to obtain esﬁmates along each coast with an acceptable

level of precision.
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Table 1. Dates of Canada goose pair surveys conducted in northern Quebec’ in 1988 and 1993-2002.

Year Survey Date Peak Hatch Date - Peak Hatch Date -
: Hudson Bay? Ungava Bay?

1988 23 May - 3 June
1993 11-21 June
1994 - 21 June - 1 July
1995 18-24 June
1996 17-25 June 7 duly 2 July

- 1997 21-26 June ~ 29June . 23June
1998 20-27 June  20June 22 June
1999 1247 June 24 June 26 June
2000 14-27 June 30 June 30 June
2001 11-23June 22 June 19 June
2002 | 1627 June 10 July 3 July

'In 1988, 1993, and 1996, the boreal forest was surveyed prior to the Ungava Peninsula.
2 Peak hatching dates on Ungava Peninsula from Hughes (2001) and J. Hughes (pers. comm.).




Table 2. Number of Canada goose breeding pairs estimated for the Ungava Peninsula (regions 1,2 and 3) of northem Quebec.

SURVEYED PAIR fkm? (SE) TOTAL PAIRS
AREA SE

1988 222700 575 16 0.53 (0.068) 118031 (15144)

“ 1993 222700 838 35 0.41 (0.056) 91307 (12471)
" 1994 222700 1214 36 0.18 (0.020) 40086 (4454)
1995 222700 1211 36 0.13 (0.013) 29302 (2967)

199 222700 1211 36 0.21 (0.023) 46058 (5052)

1997 222700 1239 36 0.28 (0.028) 63216 (6201)

1998 222700 1214 36 0.19 (0.023) 42166 (5009)

1999 222700 1208 35 0.35 (0.040) 77451 (8792)

2000 222700 107 % 0.42 (0.044) 93230 (9850)

2001 222700 1029 3 0.66 (0.073) 146662 (16185)

2002 - 222700 1214 36 | 0.74(0.068) - 164840 (15169

12

21988 (Malecki and Trost 1990) 1993 {Bordage and Plante 1993); 1994 (Harvey 1994); 1995 (Harvey and Bourget 1995)
1996 (Harvey and Borget 1996); 1997 (Harvey and Bourget 1997); 1998 (Harvey and Rodrigue 1998); 1999 (Harvey and Rodrigue

1999); 2000 (Harvey and Rodrigue 2000); 2001 (Harvey and Rodrigue 2001); 2002 (this report).

® Number of transects.
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Table 3. Number of Canada goose breeding pairs estimated for the inland tundra (region 1) on the Ungava Peninsula of northem
Quebec. :

SURVEYED | m | PARKm? (SE) TOTAL PAIRS
AREA (SE
1088 116000 285 6 | 0.30(0.084) 35016 (9744)
1993 | 116000 242 4 0.16 (0.063) 18185 (7308)
1994 116000 458 1 0.09 (0.022) 10633 (2542) -
1995 116000 458 1 0.07 (0.014) 8101 (1635)
1996 | 116000 458 11 | - 013(0034 14341 (3956) "
1997 116000 458 1 0.19 (0.029) 21772 (3398)
1998 116000 458 11 0.14 (0.033) 16709 (3769) II
1999 116000 - 458 1 0.28 (0.062) 32912 (7223)
2000 116000 | 458 11 0.25 (0.034) 28608 (3986)
2001 116000 31 9 0.46 (0.075) 52961 (8651) |
2002 116000 ‘g8 | 1| o0 |- sor09(6462) || .

#1988 (Malecki and Trost 1990); 1993 (Bordage and Plante 1993); 1994 (Harvey 1994); 1995 (Harvey and Bourget d Bourget 1995);
1996 (Harvey and Borget 1996); 1997 (Harvey and Bourget 1997); 1998 (Harvey and Rodrigue 1998); 1999 (Harvey and Rodrigue
1999); 2000 (Harvey and Rodrigue 2000) 2001(Harvey and Rodrigue 2001); 2002 this report).

® Number of transects.
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L
Table 4. Number of Canada goose breeding pairs estimated for the coastal tundra (region 2) on the Ungava Peninsula of northem
Quebec. :
YEAR? TOTAL SURVEYED PAIR /km? (SE) TOTAL PAIRS
AREA AREA SE
1988 43500 119 7 1.63 (0.245) 70833 (10658)
" 1993 43500 420 25 1.31 (0.166) 57122 (7221)
n 1994 43500 491 21 0.48 (0.062) 20917 (2692)
’ 1995 43500 488 21 0.36 (0.041) 15705 (1799)
1996 43500 488 21 0.60 (0.067) 25865 (2928)
1997 43500 491 21 0.74 (0.099) 32301 (4298)
: 1998 43500 491 21 | 044(0.067) 19006 (2986)
H 1999 43500 485 20 0.77 (0.099) 33546 (4323)
l{ 2000 43500 488 21 0.88 (0.132) 38369 (5?35)
- 2001 43500 404 18 177 (0203) 76974 (12762)
' | u 2002 43500 w | 2 211 (0. 302) | o6 (13117)

*1988 (Maledd and Trost 1990); 1993 (Bordage and Plante 1993); 1994 (Harvey 1994); 1995 (Hz (Harvey and Bounget 1995);
1996 (Harvey and Borget 1996); 1997 (Harvey and Bourget 1997); 1998 (Harvey and Rodrigue 1998); 1999 (Harvey and Rodngue _
1999); 2000 (Harvey and Rodrigue 2000); 2001 (Harvey and Rodrigue 2001); 2002 (this report).

® Number of transects.

Yol



15

Table 5. Number of Canada goose breeding pairs estimated for thé taiga (region 3) on the Ungava Peninsula of northem Quebec.

YEAR® ~ TOTAL SURVEYED n | PAR/Km? (SE) TOTAL PAIRS
~ AREA (km AREA (km - SE
1988 63200 174 3 "0.18(0;067) 11491 (4253)
1993 63200 176 6 0.26 (0.110) 16432 (6952)
1994 63200 265 4 0.13 (0.038) 8124 (2421)
1995 63200 265 4 0.09 (0.027) 5496 (1702)
1996 63200 %65 4 | oos0t8) 5258 (1165)
1997 63200 290 4 0.15 (0.046) 9144 (2906)
1998 63200 265 4 0.10 (0.022) 6452 (1402)
f 1999 63200 265 4 0.17 (0.040) 10991(2537)
" 2000 63200 161 2 0.42(0.110) 26252 (6946)
2001 63200 265 4 0.27 (0.078) 16726 (4922)
2002 63200 265- 4 |  026(0.064) " 16487 (4035) i

#1988 (Malecid and Trost 1990); 1993 (Bordage and Plante 1993); 1994 (Harvey 1994); 1995 (Harvey and Bourget 1995);
1996 (Harvey and Borget 1996); 1897 (Harvey and Bourget 1997); 1998 (Harvey and Rodrigue 1998); 1999 (Harvey and Rodrigue
1999); 2000 (Harvey and Rodrigue 2000; 2001 Harvey and Rodrigue (2001); 2002 (this report).

b Number of transects.




1 Inland tundra
2 Flat coastal tundra

3 Taiga

4 Taiga and boreal forest

. 100km

rf

N
: (S
¥

LABRADOR

‘Unsurveyed area : Kuujjuarapik
— . .
ONTARIO i QUEBEC

Figure .1. Study area and location of transects for breeding pair survey in northern Quebec.
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Figure 4. Distribution of recoveries for Canada geese banded as goslings (map on left) and adults (map on right) on the Hudson Bay coast.
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