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ABSTRACT 

This report summarizes, in a series of maps, the distribution of several common 

types ofwaterfowl throughout much of the mainland (707,589 km2
) of the Northwest 

Territories, Canada. The aerial survey data used in mapping represent part of a much 

larger dataset coUected each year by the US Fish and Wildlife Service, Canadian Wildlife 

Service, and other collaborators during the Waterfowl Breeding Population and Habitat 

Survey. Six strata have been delineated in the Northwest Territories and 25 transects are 

surveyed by flxed-winged aircraft each year. Data from each 29-km transect segment 

were geographically coded and so could be used in Geographic Information System 

mapping ofwaterfowl densities following an Inverse Distance Weighting approach. Data 

from 1976-2003, a period when the surveys had become highly standardized, were used 

in production of the density maps. By comparing, earlier (1976-1980) and more recent 

(1 999-2003) count data, locations where numbers ofwaterfowl may have increased or 

declined are identifled. Among the cornrnon types of waterfowl considered are Mallard, 

American Wigeon, Northern Pintail, Green-winged Teal, Blue-winged Teal, Northern 

Shoveler, Canvasback, Ring-necked Duck, Bufflehead, Long-tailed Duck, Canada Goose, 

and five general species groups (scaup, goldeneyes, scoters, mergansers, and swans). 

Given the potential for industrial development in the region, the maps should be of 

immediate application in wildlife management, environmental impact assessments, and 

general conservation planning. 
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RÉsUMÉ 

Grâce à une série de cartes, ce rapport résume la répartition de plusieurs espèces 

de sauvagine communes dans la majeure partie continentale (707 589 km2
) des 

Territoires du Nord-Ouest, au Canada. Les données de relevé aérien qui ont servi à 

dresser les cartes font partie d'un ensemble beaucoup plus grand de données recueillies 

chaque année par le us Fish and Wildlife Service, le Service canadien de la faune et 

d'autres collaborateurs dans le cadre du relevé des populations reproductrices et des 

habitats de la sauvagine. Six strates ont été établies dans les Territoires du Nord-Ouest, et 

le relevé a été effectué par avion sur 25 transects chaque année. Les données pour chaque 

segment de transect de 29 km ont été géoréférencées afin de cartographier les densités de 

sauvagine à l'aide d'un système d'information géographique et de la méthode de 

pondération par distance inverse. Les cartes de densité ont été produites à partir des 

données recueillies de 1976 à 2003, une période pour laquelle les relevés étaient très 

normalisés. Les endroits où l'abondance de la sauvagine aurait augmenté ou diminué ont 

été relevés en comparant les données de dénombrement du début (1976-1980) et de la fm 

(1999-2003) de cette période. Les espèces de sauvagine étudiées comprennent le canard 

malard, le canard siffleur d'Amérique, le canard pilet, la sarcelle d'hiver, la sarcelle à 

ailes bleues, le canard souchet, le fuligule à dos blanc, le fuligule à collier, le petit garrot, 

l'harelde kakawi, la bernache du Canada, ainsi que cinq groupes d'espèces généraux 

(fuligule, garrots, macreuses, harles et cygnes). Étant donné le potentiel de 

développement industriel de la région, les cartes peuvent servir immédiatement à la 

gestion de la faune, à des évaluations environnementales et à la planification générale en 

matière de conservation. 

vu 
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1. INTRODUCTION 

The o.S . Fish and Wildlife Service and the Canadian Wildlife Service, in 

cooperation with others, have conducted annual aerial surveys of breeding waterfowl 

throughout much of central Canada, the nOlth-central United States, and Alaska since 

1955 . The Waterfowl Breeding Population and Habitat Surveys provide reliable 

information on the spring population size and trajectory for man y common species of 

waterfowl in NOlth America. The resulting data are used in the establishment of hunting 

regulations in the United States and Canada and provide long-term information that is 

critical for effective conservation efforts . Most of the vast boreal and sub-arctic area 

region of the Northwest Territories is included within the area surveyed each year. 

The infonnation on waterfowl numbers recorded during the surveys are 

geographica lly referenced and thus are suitable for mapping with a Geographic 

lnfonnation System. lt is the primary objective of this report to sununarize the long term 

data in a series of maps, depicting the distribution of some common waterfowl species on 

the mainland of the Northwest Tenitories . By comparing, earlier and more recent count 

data, locations where waterfowl numbers may have increased or declined are identified as 

weil. 

2. METHODS 

For survey purposes, six strata have been delineated in the Northwest Territories 

according to broad geographic and habitat characteristics (Table 1, Figure 1). Twenty­

five transects, each divided into 29-km long segments, are surveyed during late May and 

early June ofeach year. The numberofwaterfowl counted along the transect route are 

entered into a computer database with the transect segments serving as a basis for 

recording the data . Parts of two strata (numbers 16 and 18) extend into northern Alberta. 

For the purpose ofthis report, we have used only data from those strata when transects 

were completely within the Northwest Tenitories. Between 1955 and 1975, the survey 

design went through a period of graduai modification as a number of additional transect 

segments or entire transects were added . The survey design has remained consistent 

since 1976 so we chose to map only the data collected since that year. 



1 he segment-le\ el databasL der1\ cd fmm the WaterrO\\ 1 Breedll1g PopulatIOn and 

HabItat Survey was obtatned online through the 1 WS lJSGS M IgratOl) Blrd Data Center 

(http. mbdcapps .f',,\s.gO\ ). Vanables III thls database ll1clude year, stratum, transect and 

segment Identdicrs, specles, and the number ot sll1gle drakes. paIrs, and Ilocked 

waterfowl counted by the aenal survey cre"" Wc declded to use "total mdlcated blrds" 

tor thls report and used data that had been corrected for \llsibility blas l'he \ISlbillty 

correctIOn factors applied to raw segment counts have been derived from a comparison or 

ground (or helicopter) counts and the counts from fi xed-wing aircraft (Smith 1995) 

Survey procedures [ur the Water[owl Breed ing Population and lIabitat Survey are 

described in detail by Smith (1995) and a description can be found on line at 

http. WW\\ .f\vs.gov blrddata/databases mas aboutmas. htm. Addi tional detail conceming 

stratum boundaries and the location of transects and segments can be viewed interactively 

at http .//mblrdims. fws .gov/nbil . 

The survey area shown on our maps includes 6 strata and covers app roximately 

707,589 km2 (Tab le 1, Figure 1). Two types of maps are presented : (1) density contour 

maps showing the broad distribution of each species in the survey area; and (2) trend 

maps showing geographie changes in average population densities between two 5-year 

periods: 1976- 1980 and 1999-2003 . Both map types were modeled using an Inverse 

Distance Weighting (lDW) approach with a Geographic Infonnation System (Bonham­

Cat1er, G . 1994). IDW has been used to map large scale data collection efforts su ch as 

the North Ameriean 8reeding Bird Survey (Sauer 2003) as weil as other arctie waterfowl 

surveys (Alisauskas 1997, Bines et al. 2004). We used the IDW interpolator in the Spatial 

Analyst 1. 1 extension for AreView 3.2 (Environmental Researeh Systems Institute 2000) 

to carry out the GIS analyses. Essentially, we needed to defme three parameters in order 

to carry out the analyses : (1) a seareh radius around a given eeU (point on a map) which 

determined the neighbouring data points to include in the analysis; (2) a cell size 

refleeting the ultimate resolution the maps ; and (3) an exponent or power value. 

Transects were not regularly distributed , so we used a search radius that ineluded the 15 -

20 data points that were nearest to the pat1icular cell of interest rather than using a seareh 

radius defined by a fixed distance (e.g., 10 km). A cell size of 2000 m was chosen as it 

2 
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provided adequate map resolution as we il as an acceptab le computer processing time. 

We found little guidance in the literature on what exponent value to use. We dec ided on 

an exponent of 2 as that has been conventiona lly used in the past. More details on the 

IDW method as applied to waterfowl surveys in the Northwest Territori es are presented 

in Hines et al. (2004) . 

3. RESULTS 

The scientifi c names of ail spec ies of waterfowl considered in this report are 

presented in Table 2 and maps indicating the distributions of 16 spec ies or spec ies groups 

of waterfowl are presented in Figures 2 - 17. The identities of some closely related 

species cannot be re liably separated from the air so these species are mapped as generi c 

groups such as scaup, scoters, and mergansers (Ta ble 2) . 

Maps showing changes in population densities are presented fo r 1 1 spec ies o r 

species groups : Mallard, American Wi geon, Northern Pintai\, Green-winged Tea l, 

Northern Shoveler, Canvasback, scaup , Ring-necked Duck, Bufflehead, Long-tailed 

Duck, and scoters. Some species (e.g . Blue-winged Tea l) were not widely di stributed or 

occurred at low densities, and could not be e ffective ly treated in the trend map analyses. 

In general, we attempted to map aIl species with a common map style. Because 

of their relat ively high population densities, it was necessary to use di ffe rent density 

classes to adequately pOlt ray the changes in densities ofthree numerous species or 

spec ies groups (American Wigeon, scaup and scoters) . 

3 
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Table 1. Stratum number, general habitat present, stratum area, and number of 
transects surveyed in the Northwest Territories as part of the Waterfowl Breeding 
Population and Habitat Survey, 1976-2003. 

Sh-atum 
General habitat or ecozone 

Stratum Number of 
number area (km2

) transects 

13 Mackenzie Delta 12,782 4 

14 Taiga Plains and Arctic P lains 205 ,172 8 

15 Taiga Plains 130,696 2 

16 Taiga Shield 149,756 4 

17 Taiga Plains 178,795 5 

18 Borea l Plains and Taiga Shie ld 30,388 2 

Tab le 2. Spec ies and spec ies groups referred to in the text or fi gures. 

Species 

Ma llard 
American W igcon 
NOl1hem Pintail 
G reen-w inged Tea l 
Blue-wi nged Tea l 
Northem Shove le r 
Canvasback 
Scaup 

Ring-necked Duck 
Buftlehead 
Goldeneyes 

Long-tai led Duck 
Scoters 

Mergansers 

Canada Goose 

Swans 

Scientific Name 

A lias p/a(vrhyncllOs 
Anas americalla 
Anas acuta 
Allas crecca 
A IJaS discors 
Allas clypeata 
Aythy a va lis illeria 

Aythya col/aris 
Bucepha /a a/bea /a 

C/angu/a hyemalis 

Brailla calladensis 

5 

Co mment 

inc ludes Lesser Scaup (Aythya afJillis ) and Greater 
Scaup (Aythya mari/a). 

includes Common Go ldeneyes (Bucepha/a 
clangu/a) and Barrow 's Goldeneyes (Bucepha/a 
is /andica) . 

includes White-winged Scoters (Me/allittafilsca) , 
Surf Seoters (Me/anitta perspicil/ata ), and 
poss ibl y small numbers of Black Scoters 
(Me/aniffa nigra). 

includes COl11mon Mergansers (Mergus 
mergallsel) and Red-breasted Mergansers (Mergl/s 
serratol ) and s l11all er nUl11bers of Hooded 
Mergansers (Lophody tes Cl/Cl/I/atus) . 

primarily Tundra Swans (Cyglll/S co/um bialllls) 
but may incl ude very small numbers ofTrul11peter 
Swans (Cygnlls buccillator) . 
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Figure 1. Study area, strata and transects for the Waterfowl Breeding Population and 
Habitat surveys within the Northwest Territories . 
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Figure 2 . Geographie distribution ofMallards in the Northwest Territories during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 
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Figure 3. Geographie distribution of American Wigeon in the N0l1hwest Territories 
during the Waterfowl Breeding Population and Habitat SUl-veys, 1976-2003 . 
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Figure 4 . Geographie distribution of Northem Pintails in the Northwest Territories during 
the Waterfowl Breeding Popu lation and Habitat Surveys, 1976-2003 . 
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Figure 5. Geographie distribution of Green-winged Teal in the Northwest Territories 
during the Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 

8 

• • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

b",d sJkm 

< 0.2 

'1. 
1 

0.2 - 0 5 - 0.5 - 1 
_ 1·2 

1_ >2 

Figure 6. Geographie distribution of 8lue-winged Tea l in the Northwest Territories 
during the Waterfowl 8reeding Population and Habitat Surveys, 1976-2003 . 
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Figure 7. Geographie distribution of Northern Shoveler in the Northwest Territories 
during the Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 
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Figure 8. Geographie distribution of seaup in the North west Territori es during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003. 
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Figure 9. Geographie distribution of Ring-neeked Dueks in the Northwest Territori es 
during the Waterfowl Breeding Population and Hab itat Surveys, 1976-2003 . 
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Figure lO. Geographie distribution ofCanvasbaeks in the Northwest Territories during 
the Waterfowl Breeding Population and Habitat Surveys, 1976-2003 , 

'\ \ 

~. 
) 

~ , 

birdslkm:' (·r 

< 0.2 

0.2- 0.5 ) - 0.5 · 1 LN" .. _..I\ - 1 ·2 \ - > 2 He ;,:n 

Figure 1 L Geographie distribution of Buffleheads in the NOl1hwest Territories during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 
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Figure 12. Geographie distribution of Long-tailed Dueks in the N0I1hwest Territories 
during the Waterfowl Breeding Population and Habitat Surveys. 1976-2003. 
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Figure 13 . Geographie distribution of go ldeneyes in the N011hwest Terri tories during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003. 
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Figure 14. Geographie distribution of seoters in the N0I1hwest Territories during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 
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Figure 15. Geographie distribution of mergansers in the N011hwest Territories during the 
Waterfowl Breeding Population and Habitat Surveys, 1976-2003 . 
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Figure 16. Geographie d istributi on of Canada Geese in the No rthwest Territories du ring 
the Waterfowl Breed ing Population and Habitat SlIl'veys, 1976-2003 . 
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Figure 17 . Geographie distribution of swans in the Northwest Territories du ring the 
Waterfowl Breeding Popu lation and Habita t Surveys, 1976-2003 . 
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Figure 18. Geographie distri bution ofall speeies ofwaterfowl in the Northwest 
Territories during the Waterfowl Breeding Population and Habitat Surveys, 1976-2003. 
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F igure 19. Geographie changes in population densi ties of Mallards in the Northwest 
Territories between 1976-1 980 and 1999-2003. 
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Figure 20. Geographie changes in population densities of Ameriean Wigeon in the 
NOIthwest Territories between 1976- 1980 and 1999-2003 . 
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Figure 2 1. Geographie changes in popu lation densities of orthern Pinta il s in the 
Northwest Territories between 1976- 1980 and 1999-2003. 
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Figure 22 . Geographie changes in population densities of Green-winged Tea l in the 
Northwest Territories between 1976-1980 and 1999-2003. 
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Figure 23 . Geographie changes in population densities ofNorthem Shovelers in the 
NOlthwest Territories between 1976-1980 and 1999-2003 . 
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Figure 24 . Geographie changes in population densities of Canvasbaeks in the N0I1hwest 
Territories between 1976- 1980 and 1999-2003. 
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Figure 25 . Geographie changes in popu lat ion densities of seaup in the Northwest 
Territories between 1976- 1980 and 1999-2003 . 
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Figure 26 . Geographie changes in population densities of Ring-necked Ducks in the 
NOlthwest Territories between 1976- 1980 and 1999-2003 . 
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Figure 27. Geographie changes in population densities of Buffleheads in the Northwest 
Territories between 1976-1980 and 1999-2003 . 
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Figure 28 . Geographie changes in population densities of Long-tailed Dueks in the 
Northwest Territories between 1976-1980 and 1999-2003 . 
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Figure 29. Geographie changes in population densities of seoters in the olt hwest 
Territori es between 1976- 1980 and 1999-2003. 
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Figure 30. Geographie changes in population densiti es of ail speeies of waterfowl in the 
Northwest Ten-itories between 1976-1980 and 1999-2003. 
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