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INTRODUCTION-

- The population status of Canada geese (Branta canadensis) in the Atlantic flyway is

monitored mainly by trends in mid-winter surveye (Hindman and Ferrigno 1990). These
surveys include both resident and migratory Canada geese since they are not possible to
differentiate at thlis time of year. Mid-winter estimates of Canada geese in the Atlanticr

' ﬂyway peaked during the early 1980’s and have since declined to about 60% of their former
levels. Resident (i.e,., non-migratory) Canada geese are believed to have increased
dramatically during this period, particularly in the northeast and mid-Atlantic states
(Hindman and Fe'rrigno 1990). Theretore, increztsiné resident gbose numbers may be
masking a more serious decline. in the migrant popuiation than indicated by mid-winter
surveys. Concern for the migrant population has increzts_ect the ne_ed for breeding grounds
surveys where estimates are not confouttded by the ptesence of reeident geese.

The breeding grounds of migratory Canada geese affiliated with the Atlantic flyway
were delineated during the 1960°s (Kaczyrtski and Chamberlain 1968). These surveys
identified the Ungava pertinsula as the pn'rrtary nesting area ‘fof Atlantic ﬂywzty' Canada
' geesé. Malecki and Trost (1990) used a more quantitative approach to estimate the number
of -bteeding paits throughout the bereal forest tegion and Ungava 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 wae begun in

northern Quebec using\inethods similar to Malecki and Trost (1990) (Botdage and Plante
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1993). The objeetive of this survey was to monitor the status .of the migrant flock by
estimating the siée of the breeding population. This report presents ihe results of the 1994 '
breeding grounds sﬁf_véy.
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Ted Curtis (USFWS) served as pilot. The Mz.llkivik. Corporati‘on, and in parﬁcular, Stas
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(CWS), Kathryn Dickson (CWS), Charles Drolet (CWS), Bob Trost (USFW'S); Jerry Serie |

(USFWS), Rich Malecki (USFWS) and Larry Hindman (MD DNR).
STUDY AREA

The 1994 survey was conducted in northern Quebec, approximately. north of 57°
, latimde (ll"igure 1). The survey sampled 3 regions based on Malecki and Trost’s (1990)

modification of northern Quebec’s ecoregions (Gilbert et al. 1985). A fourth region,

approximately bounded by 51° and 57° latitude, was included in the 2 previous surveys but
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was excluded in 1994. This boreal forest region has relatively low densities of nesting geese
(Malgcki and Trost -1990, Bordage and Plante 1993) and little ahnual variation in goose
.density (Reed 1994). A 26,800 km? area in region 3 (Figure 1) was excluded from the 1993
suﬁey after transects in this area wereldropped>because of financial limitations. A
comparison of 1994 data indicated no grosé diffefences in goose densities between the
excluded area (X = 0.089 pairs/km?) and the remainder‘ of region 3 (X = 0.123 pairs/km?).
Therefore, the entire area of region 3 was included and densities were recalculated for the
198.8 and 1993 Vdata..

| The regions sampled in 1994 have been devscribed by.both Malecki and .Trost (1990)
and Bordégé and Plante (1993). Briefly, region 1 included the irﬁand tﬁndra, region 2
consisted mainly Qf flat coastal tundra, and region 3 is a transition zone between boreal forest -
and tundra (Figure 1). The portion of .th’e coastal zone loc-a.ted from Ivujivik, southeéist to
~ about 150 km north of Kangirsuk was excluded. Expioratory transécts flo;vvn in 1993

~ indicated that this high elevation, mountainous area had few geese.
METHODS

The 1994 survey followed the methodology of Malecki and. Trost (1990). Aenal
transects Qere flown in a Cessna 185 Amphibian at an altitude of 30 m an'd‘a ground speed
of approximately 140 km/h. OBservers recorded the number of geése observed as singles,
pairs, orin groupﬁ (3 or more geese) within 200 m of each side Qf ,thevplane.. In addition to

geese, observers also recorded similar information for other waterfow] species. Transect



width was calibrated before the survey began. Transects were flown using a global
positipning system (GPS) to assist with navigati‘on.

| The total length of transects to be‘ sampled in each region was determined using
variance estimates from the 1993 survey and a target _bf 10% coefficient of variation
(Bordage and Plante 1994). Transects were randomly .loca;ed within regions unti] the fotai
| length desired‘ was reached. All transects were orientated along east-west h'nés.

The number‘ of indicated breeding pairs on a given transect wés the sum of the singles
and. pairs observed by both observers over the»length of the transect. bEnsity of breeding
pairs within regions was estimated using quotient estimators while the total population density
was estimated-using a separate stratified quotienf estimator (Cochran 1977). Variances were.

estimated using the jack-knife procedure (Cochran 1977).
RESULTS

~ Habitat Conditions
Transects Wére sampled from‘ June 21-July 1, about 1 week later than- in 1993. The
later sampling dates made assessment of habitat conditions difficult. Iﬁ general, howevér,
discussions ‘with local residents 'indigated that the spring thaw wﬁs delayed relative to 1993 ,I
- particularly along the Ungava Bay coast. Habitat conditions observed dhring the survey
supported thfs assessment. Plant growth along the Ungava Bay coast was obviously d'el'ayed
relative to. the_ Hudson Bay coast. Along Ungava Bay, snow coverage averaged about 5-15%

and ice covered most large and medium ponds and some small ponds were 'partly covered.
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In contrast, the Hudson Bay cbast was generally free of snbw excépt for drift areas and ice
existed on only tﬁe larger lakes and ponds.
| Density of Breeding Pairs
The overall density of_breedihg pairs wasblower in 1994 (40,086 pairs) than in 1988 »
- (118,031 pairs) (P < 0.001) or in 1993 (91,307 pairs) (P < 0.001) (Table 1). In region 1,
the density of breeding ipavirs in 1994 was Iovs.'er than in.1988 (P = 0.016) but similar to
1993 (P = 0.327) (Téble 1). Region 2 densitieSwere_lower in 1994 than inveither 1988 (P
< 0.001) or 1993 (P < 0.001) (Table 1). No differénces in average density_wére detected
in region 3. between 1994 and 1988 (P = 0.490) or 1993 (P = 0.259) (Table 1). |
Total Population Estimate |

"fhe total pobulation estimate (breeding pairs + non-breeders) was similar between
1994' (258,332 indiviauals; SE = 48,504) and 1993 (241,407 individuals; SE = 30,599) (P

= 0.768).
DISCUSSION

Thé dénsify of breeding pairs was m.-arkedly lower in 1994 than in either 1988 or
1993. .The reduced number of breeding paits is consistent Qith é léte spring in 1994
compared to 1988 or 1993. Breeding pair;, ‘par‘ticularly'those‘ih rriarginai body condition,
rnay lay fewer eggs or forego nesting if the availability of nesting habi;at (i.e., snow-free |
nest sites) is delayed (Raveling and Lumsden 1977) . The reduction ih breeding pairs in‘

1994 was widespread and consistent over the study area. For example, in the high density



coastal area (reg_io'n.?.), n.o individual transecf surveyed in 1994 achievéd a pair density that
equalled the average of all transects in region 2 in 1993.

Deséite the redgced breeding popu"latioﬁ, the total populdtibn estimate indicated no
change between 1993 and 1994.  This estimate .inclﬁdes bréeding pairs", non-breeders (i.e.,

those not of breeding age), failed breeders, and molt migrants from other areas. Flightless

, ggese banded on the Ungava peninsula are frequently recovered in the Mississippi flyway
(Malecki and Trost 1990). Interpreting the results of the total population estimate‘ 1s difficult

without knowing the number, timing, and annual variation of molt migrants from other

populations entering the surveyed area’. For example, slight differences in survey timing

may result in large variation in the number of molt migrants counted. In both 1993 and

1994, flocks of nonbreeding geese were observed flying north along the Hudson Bay coast

and then following rivers inland, presumably to molting areas.

LITERATURE CITED

}éo'rdage, D., and N. Plante. 1993. A breeding ground survey of Canada géese in northern
Quebe¢-1993. Can. Wildl. Serv., Quebec Region. 17pp. |

Bordage, D., ax%d N. Plante. 1994. A breeding ground survey of Atlantic ﬂy&ay Canada
.geese in northern Quebec-costs estimates. Can. Wildl. Serv., Quebeé Region. 9pp.

Cochran, W. G. 1977; Sampling techniques, 3rd ed. John Wiley and Sons, Inc. New

York. 428pp.

Gilbert, G., R. G. Helie, and J. M. Mondoux. 1985. Ecosystem sensitivity to acid



_precipitation for Quebec. part a. e_corégions and ecodistricts of Quebec.
. Environment Canada. Ecological Land Classificatién_ Series No. 20. 87pp.
Hindman, L. J., and F. Ferrigno. 1990. ‘Atlantic flyway goose p&)pulations: status and
management. Trans. N. Am. Wildl. and Nat. Res. Conf. 55: 293-311.
Kaczynski, C. F., and E. B. Chamberlain. 1968. - Aerial 'surveys of Canada geese and black

ducks in eastern Canada. U.'S. Fish and Wildl. Serv. Spec. Sci. Rep. , Wildl. 118.

29pp.

~ Malecki, R. E., and R. A. Trost. 1990. A breeding ground survey of Atlantic flyway

Canada geéée in northern Quebec. Can. Field Nat. 104(4)575-578.

Raveling, D. G., and H. G. Lumsden. 1977. Nesting ecology of Canada geese in the

| Hudsén Bay'ldwmnds of Ontario: evolution and population revgula‘t'ion. Ontario
Ministry of Nat..vRes. Fish and Wildl. .Rept. No. 98 77pp.

Reed, A. 1994. Forecast for nesting effort and breeding suécess of Atlantic flyway Canada

geese and greater snow geese: summer 1994. Can. Wildl. Serv., Quebec Region.

| 6pp.



Table 1. Average densities of Canada goose breeding pairs estimated for the Ungava
Peninsula of northern Quebec.

REGION® | YEAR® | TOTAL AREA n° | PAIRS /KM? TOTAL
| AREA | SURVEYED (SE) PAIRS

(km?) (km?) (SE)

1 1988 116,000 285 6 | 0.30 (0.084) 35,016
‘ (9,744)
1993 | 116,000 242 4 |0.16 (0.:063) 18,185

(7,308)

1994 | 116,000 458 11 |0.090.022) | 10,633

| (2,542)

2 1988 43,500 119 7 | 1.63 (0.245) 70,833
| | (10,658)

1993 43,500 420 25 ] 1.31 (0.166) 57,122

' (7,221)

1994 43,500 491 21 | 0.48 (0.062) 20,917

o - (2,692)
3 11988 63,200 171 3 |0.18 (0.067) 11,491
| ’ (4,253)

1993 63,200 176 6 |0.26 (0.110) 16,432

| | (6,952)

1994 | 63,200 265 4 |0.13 (0.038) 8,124

- | (2,421)

1,2,3 1988 | 222,700 575 16 | 0.53 (0.068) 118,031
(15,144)

1993 | 222,700 838 35 | 0.41 (0.056) 91,307

| - (12,471)

1994 | 222,700 1,214 36 | 0.18 (0.020) 40,086

' ' ' | (4,454)

between boreal forest and tundra.

> 1988 (Malecki 'and Trost 1990) 1993 (Bordage and Plante 1993) 1994 (this report).

¢ Number of transects.

* Region 1 - inland tundra; Region 2 - coastal tundra; Region 3 - transition zone
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Figure 1.. Study area for 1994 breeding paif.survey in northern Quebec.
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