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INTRODUCTION

This document is a compendium of projec s proposals and progress
reports received by the Arctic Goose Joint Venture Coordination
office at the Prairie and Northern Wildlife Centre, Canadian
Wildlife Service, Saskatoon. It's purpose is to pull together
and summarize individual submissions from Canadian sources for
proposed investigat'ons on Arctic-nesting geese. It reflects the
Canadian perspective on research requirements, and is intended to
provide a framework for discussion at the Arctic Goose Joint
Venture meeting in Corpus Christi, Texas, .January 26-30, 1991.
It should provide a vehicle for integrating Canadian research
priorities with ongoing and proposed work on Arctic-nesting geese
in the United States.
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Also included are summaries of projects for which proposals or
progress reports were not submitted, but for which funding
requirements were estimated based on 1990 costs. Each project
has a project reference number. Most projects were reviewed and
discussed by the Canadian Arctic Goose Group (CAGG) on November
1-2, 1990 in Saskatoon. This group included (a) CWS personnel
involved in research and monitoring of various goose populations,
representatives from (b) the provinces, territories, and from (c)
conservation organizations in the private sector, and (d)
researchers from Canadian universities. Most proposals were
reviewed by the CAGG, but some were received by the AGJV
Coordinator only after the November meeting.

Costs and funding for Arctic Goose projects have been summarized
by activity and by species for 1990 projects and work proposed
for 1991.
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SUMMARY OF PROJECT PROPOSALS FROM CANADA RECEIVED BY AGJV COORDINATION OFFICE, SASKATOON

PROJECT
REFERENCE

No. TITLE

PG No. REVIEW
by YEAR3

REP. PROP . CAGG START

FUNDING FOR 1991
(x $ 1,000)

1991 SECURED SIIORT-
COSTS FUNDS FALL

1 Distribution and survival of White-fronted
and Canada Geese from the Canadian Western
Arctic.

Hines 121 15 YES 1990 65.0 0.0 65.0

2 Distribution and survival of Geese.

3 West Hudson Bay Tall Grass Prairie Canada
Goose banding.

4 Baffin Island Tall Grass Prairie Canada
Goose banding.

Kerbes 121 NA

Caswell 121 NA

Caswell 121 NA

YES 1990 97.0

YES 19B7 34.0

YES 1990 50.0

0.0 34. 0

0.0 50.0

0.0 97.0

in Canadian currency; costs are for 1991 field season; see individual projects for
details on budgets.

indicates which projects vere discussed and endorsed by .the Canadian Arctic Goose
Group meeting held in Saskatoon, November 1-2, 1990. NO signifies that proposal was
received by AGJV Coordinator after November 2, 1990.

year in which project has been or vill be initiated.
" page number where progress report can be found; NA signifies that no progress

report was received for this meeting.

page number where project proposal can be found; NA signifies that proposal was not
received for this meeting.

for thoses projects with no proposal available, project costs were based on 1990
requirements.



Di.stribution and survival of geese in
the west-central arctic.

Bromley 131 NA YES 1987 67.0 0.0 67.0

Coordination and Monitoring of marked

geese i.n .the USA.

Kerbes 121 NA YES 1990 85.0 0.0 85.0

Distribution and abundance of White-fronted
Geese in the Inuvt.aliut Settlement Region

Hines NA 21 YES 1989 42. 0 0.0 42.0

Snow Goose population data acquisi.tion McKelvey NA
10 Population Biology of central arctic Geese Alisauskas NA 31 YES DELAY 156.6 100.1

TO 1991
35 YES 1990 33.0 0.0

55.9

33.0 &&

12 Di.stribution and abundance of geese in the

Queen Maud Gulf Migratory Bird Sanctuary.
Alisauskas 158 39 YES 1990 115.6 . 38.9 76. 7

13 Greater Snow Geese on Bylot Island:
feedi.ng ecology and habi.tat relationships.

Reed 145 42 YES 1988 143.0 108.0 35.0

15

Greater Snow Geese in the St ~ Lawrence

estuary: Population mani.toring and habitat
relati.onships.

Quality and quanti.ty of habi.tat used by

Snow Geese wi.ntering on the Fraser River
Delta.

Reed 152 47 YES 1990 33.5

(2

McKelvey NA 51 YES 1990 35.0

10.0 23. 5

0. 0 35. 0 I 2-

16 Goose studies i.n James Bay, Quebec.

+ 17 Snow Goose harvest study.

Reed

McKelvey

108.5 72.0

155 53 YES 1990
LOS

NA NA YES 1990 9. 0 0. 0

36. 5

(OQ
9.0

+ 18

19

Population turnover rates and locations
of critical habitats for Brant migrating
along the British Columbi.a coast.

Arctic Goose Joi.nt Venture Coordinating
Office.

McKelvey NA 57 YES 1990 18. 0

Brace NA NA YES 1990 30.0

0.0

0.0
3 m)g

30.0

20 Effect of habitat degradation on growth

and survt.val or Ross'nd Lesser Snow

Goose goslings at Karrak Lake, Queen

Maud Gulf Migratory Bird Sanctuary, NWT.

Ali.sauskas NA 61 YES 1991 90.0 51.0 39.0

21 Effect of neckbands on survival of White- Alisauskas 158

fronted Geese from Queen Maud Gulf Migratory

Bi.rd Sanctuary.

65 YES 1991 58.0 19.4 38. 6



22 Habitat mapping of the Queen Maud Gulf
Migratory Bird Sanctuary.

Ferguson NA 70 YES 1991 84.1 47.8 36.3

23 Spring nutritional ecology of White-
fronted and small Canada Geese nesting in
Queen Maud Gulf Migratory Bird Sanctuary.

Alisauskas NA 73 YES 1991 46.2
OR 1992

0.0 46.2

24 Marking of White-fronted Geese at Inglis
River, NWT.

Kerbes NA 76 YES 1991 25.0 0.0 0.0

25 Brood ecology of Canada and White-fronted
Geese on the Kent Peninsula, NWT.

Bromley NA 79 YES 1991 48.0 0.0 48.0

26 Habitats and populations of Pacific Brant
in the Canadian western arctic.

Hines NA 84 NO 1991 203.4 0.0 203.4

27 Aerial surveys for geese and swans and
banding of Greater White-fronted Geese on
Old Crow Flats, Yukon.

Hawkings NA 96 YES 1991 25.8 D.Q ~2

28 Movements of Greater Snow Geese in spring.

29 The LaPerouse Bay Snow Goose Project

30 Assessment of Habitat use and movements of
Wrangel Island LSG.

Giroux

Cooke

Boyd

NA

NA

NA

102 NO

112 YES

117 NO

1991 68.3

NA

1991 17.0

31.7 36. 6

17.0
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0 990 allocation of CWS AGJV funds to
Arctic Goose projects, by activity

thousands of dollars (Canadian currency)

ENVIRONMENTAL IMPACT ($25) ~

INVENTORIES ($

ARCTIC MARKING ($1 72)

SUSTAINED YIELD ($8)

HAEIITAT INTERACT.

COORDIN NESTING STUDIES ($0)



AGJV Page g 7

0 990 allocation of all contributions to
Arctic Goose projects, by activity

thousands of dollars (Canadian currency)

ENVlRONM

INYENTO RIES

SUSTAINED YlELD (S8) ARCTIC MARKING ($41 8)

HAEIITAT INTERACT. (0

COORD



0 990 allocation of CWS AGJV funds to
Arctic Goose projects, by species

thousands of dollars (Canadian currency)

RO

GREATER SNOW (

ITE-FRONT ($91 )

LESSER SNOW ($66)

($1 34)
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1990 allocation of all contributions to
Arctic Goose projects, by species

thousands of dollars (Canadian currency)

ROSS

WHITE-FFiONT ($277)

GREATER SNOW ($1 59)

LESSER SNOW (

Ntki a

($21 3)
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Sources of funds for total allocations
to Arctic Goose projects, 1990.

thousands of dollars (Canadian currency)

0

C'iVS YEAR-END (P 05)
WS AGJV ($358)

C',VS A-BASE ($48)

US FI %PAY COUNCILS ($29

INUVIAL
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Cost of Arctic Goose project proposals
for 19c31 summarized by activity

thousands of dollars (Canadian currency)

ENVIRONMENTAL IMPACT ($1 09)~
INVENTORIES (g

SUSTAINED YIELD ($1 8)

CTIC MARKING ($507)

HAEIITAT INTERACT.

NESTtNG STUDIES ($ 3 57)

ORDINAT)ON OFFICE ($30)
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Cast of Arctic Goose project propasals
for 1991 summarized by species

thousands of dollars (Canadian currency)

EZRA TE-FRONT ($457)

ROSS'$1 80)

GREATER SNO

CANADA ($277)



Funding of 0 995 Arctic Goose projects
in Canada

thousands of dollars (Canadian currency)

OMMI fTED ($478)

SHORTFALL ($1,000)
O'PS AGJY ($300)
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ARCTIC GOOSE JOINT VENTURE PROPOSAL:

DISTRIBUTION AND SURVIVAL OF WHl'1'E-FRONTED GEESE

AiK) CANADA GEESE FROM THE CANADIAN WESTERN ARCTIC

January 1991

Canadian Wildlife Service

Western and Northern Region

Yellowknife, Northwest Territories
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DISTRIBUTION Ai G) SURVIVAL OF &WHITE-FRONTED GEESE

AND CANADA GEESE FROM: THE CANADIAN WESTERN ARCTIC

Back~round and,Tustification

Although Greater White-fronted Geese (Anser albifrons) are important to subsistence

hunters in northern Canada and to sport hunters and naturalists farther south, basic

management-related data concerning the population attributes, ecology, and habitat of

this species are lacking. Current information about white-fronts is not only inadequate,

but in many instances, it is contradictory. For example, annual harvests of white-fronts

in most years far exceed the sustainable kills expected from estimates of winter

population size (SEIS 88). With increasing demands placed on white-front populations,

these geese cannot be managed on the basis of such inadequate data. As a result,

white-fronted geese have been given the highest priority for management studies as part

of the Arctic Goose Joint Venture (AGJV).

Canadian concerns are centered around the Mid-continent Population of white-fronted

geese, which nests in the western and central arctic and stages in the prairie provinces

(Figure 1). The particular knowledge deficiencies which must be addressed for

successful management of this, and other populations of white-fronted geese fall into six

general categories (McLandress 1984, Arctic Goose Scoping Committee 1986, Dzubin

1987): (1) population size; (2) habitat; (3) distribution during breeding, migration, and

wintering seasons; (4) causes and rates of mortality; (5) productivity; and (6) harvest.

The need for a coordinated banding effort across the breeding range of the mid-

continent population, in order to provide information about distribution, mortality, and

harvest, has been emphasized by several management agencies (e.g., Ladd 1989). To

this end, major banding and neck-collaring studies are now under way in Alaska the

Canadian Arctic.

The fall and winter distribution, and annual survival/mortality rates of Canada Geese

from the Short-grass Prairie Population are poorly understood. In the Western Artie,
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Canada Geese frequent many ot any of the same areas as white-fronted geese, and are readily

captured during an ing rives. id d
' b d' drives. Given the lack of information about the Short-a@ass

Prairie geese, it is appropria e oopriate to band and neck-collar Canada Geese as an additional

goal of the study.

Obiectives

Specific objectives of the proposed study are similar to those indicated by Pospahala

(1989):

(1) etermine e i
( ) D 'h distribution of white-fronted geese and Canada geese from the

d seasonal
western arctic on stay'ng areast

' areas and wintering grounds, and the temporal an

distribution of the harvest of geese from the region;

(2) Determine the degree of. mixing of geese between breeding areas; and,

(3) Determine mortality rates of white-fronted geese from the western arctic;

(4) Obtain an in'dependent mark-recapture estimate of the mid-continent population of

white-fronted geese.

Methods

Flightless geese will be captured by helicopter "drives" (Timm and Bromley 1976),
g

banded with stan ard d USF8cW S 'ce bands and colour-marked with plastic neck-
ervi 7

collars. (The observations on wintering areas and staging areasareas will be conducted as a

separate program un er t e PP&.d h AGPP&. Flightless non-breeding adults will be banded

during mid-summer, an young ir s an sud b' d successful breeders will be banded later in the

summer. A minimum of 500 adult geese of each species, and as many young of the

year as possible, will be the banding goal for each year of study.

To obtain useful data, the investigation should be conducted for -y pa 5- ear eriod. The

present proposa ist osal is for the first and second years of study yonl but as the AGJV comes

into place, additional sources of funding can be considered. L. yLn future ears, the

program can e mo
' o inb difi d to include areas outside the Inuvialuit Settlement Region and

to increase the intensity of the banding or reobservation programs if necessary.
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This investigation will be closely integrated with ongoing studies of waterfowl m the
Inuvialuit Settlement Region including the inventory of white-fronted goose populations
supported by the Inuvialuit and CWS. Logistics will be simplilied, costs signincantly
reduced, and the overall quality of the results greatly enhanced by coordinating all

projects.

Studv Area

The initial study area will be the Mackenzie Delta-Tuktoyaktuk Peninsula-Liverpool Bay
area of the Inuvialuit Settlement Region. The area is characterized by abundant
wetlands, patterned ground, and lush low arctic tundra that supports abundant
waterfowl populations (Barry 1967, Alexander et al. 1988, Johnson and Herter 1989).

The study area comprises an important part of the breeding range of mid-continent
white-fronts (Figure 1) and the geese breeding and moulting in this area are an

important source of food for the local people (Inuvialuit).

Some of the potential banding sites in the region include the Anderson River delta,

Harrowby Bay, Campbell Island, the delta of the Smoke and Moose rivers, and the Big

Lake-Mallik Bay area of the MacKenzie Delta.

OutDUts

(1) Annual progress reports on the distribution and mortality of white-fronted geese and
Canada geese from the region (by 1 February 1992-95).

(2) Final report and journal publication of results on distribution and mortality of white-
fronted geese and Canada geese (1995).

(3) Evaluation of mark-recapture estimates of population size (1995).
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Personnel

The principal investigators for the project are Jim Hines, Population Biologist and Mike
Fournier, Population Technician, both of Canadian Wildlife Service, Yellowknife,

Northwest Territories. Both investigators will be involved in all aspects of the project.

Budget

The annual OAM budget is $ 65 K and the personnel requirements for the study are 0.4

PY. The total commitment over the next four years will be $260 K and 1.6 PY.

Support for the study is being requested through Inuvialuit Implementation Funding and

the Polar Continental Shelf Project (Energy, Mines, and Resources Canada).
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ARCTIC GOOSE JOINT VEi~M PROPOSAL:

DISTRIBUTION AND ABUNDANCE OF WHITE-FRONTED GEESE

IN THE INUVIALUIT SETTLEVKIiT REGION (CANADIAN WESTERN ARCTIC)

January 1991

. Canadian Wildlife Service

Western and Northern Region

Yellowknife, Northwest Territories
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Back round and,Tuatificatinn

Greater white-fronTed geese (Anser albiirons) are important to subsistence hunters in

northern Canada as well as to sport hunters and naturalists farther south. DespiTe the

apparent socio-economic value of the whitefront, the ecology of the species is poorly

understood, and a sound information base on which to build management plans is

lacking. Recently concerns have been expressed about the Mid-continent Population of

white-fronted geese, which nests in the western and central arctic and stages in the

prairie provinces (Figure 1). As a result of these concerns, the species has been given

the highest priority for future management studies as part of the Arctic Goose Joint

Venture.

The Inuvialuit Final Agreement {IFA 1984) guarantees that the native people of the

western Canadian arctic have preferential access to the allowable harvest of white-

fronted geese and other waterfowl in their land-claim settlement region. In. order to

responsi'oly manage the harvest of white-fronts, it is essential to understand a number of

population attributes including goose numbers, productivity, mortality, and habitat

affinities during breeding, migration, and wintering seasons (McLandress 1984, Arctic

Goose Scoping Committee 1986, Dzubin 1987). Although the Inuvialuit Settlement

Region is known to be important to white-fronted geese (Barry 1967, Alexander et al.

1989), the abundance of geese in the area needs to be determined so that allowable

harvests can be set.

Information on breeding populations of white-fronted geese is valuable from a

continental viewpoint as well as from a regional perspective. The current mid-winter

surveys used to estimate white-front populations produce variable and less than reliable

results. In the long run, breeding ground surveys may prove to be a useful management

tool for goose populations, just as they are for ducks.

Although white-fronted geese will be emphasized in this study, the project wii1 provide

useful information on the distribution and abundance of other species of waterfowl,

particularly tundra swans (Cvznus columbianus) and Canada geese (Branta canadensis).
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Ohiectives

(1) Estimate the number of white-fronted geese in the Inuvialuit Settlement Region
and the distribution of geese within the region.

(2) Estimate numbers and distribution of tundra swans and Canada geese in the
mainland portion of the Inuvialuit Settlement Region..

(3) Dete~ne annual population trends of white-fronted geese in the Inuvialuit
Settlement Region.

Methods

Aerial surveys, modified after the methods used for estimating breeding populations of

ducks in North America (Anonymous 1987), have been used to count geese and swans

in the region for the past two years (Hines et al. 1990). The surveys are conducted

during mid-june when the geese and swans are'widely dispersed as breeding pairs. A

Bell 206B helicopter is flown along straight transects at an elevation of approximately

45 m and a ground speed of 80 km/hr. Observations of all geese and swans sighted

within 200 m of the helicopter are recorded on tape and transcribed within one or two

days of the survey.

Transects are oriented in a North-South manner. Most are spaced at 10-km intervals,

although a few are located only 5 km apart in potentially "good" habitats where it is

desirable to sample more intensively. About 5% of the total area is sampled each year.

Transect lengths vary according to the width of the study area, averaging about 35 km

in length. Each transect is divided into 2-km segments which serve as a basis for

recording data. The helicopter pilot is responsible for navigating the aircraft and

informing the two observers (one seated in the left front seat, one seated in the right

rear seat) of the current segment number.

As a concession to unpredictable weather conditions, timing of surveys varies from 0800

to 1800 hrs. In general, we attempt to carry out surveys only when winds are less than

25 km/hr and the ceiling exceeded 150 m as recommended by Butler et al. (1987, 19SS).
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In past years, these specifications have been exceeded on one or two tzansects due to

the vagaries oi the arctic weather, logistic constraints, and the high costs of conducting

helicopter surveys. It is doubtful that the minor violations of survey protical had any

significant effect on the overall results.

Estimates of total numbers and the number of "indicated" breeding pairs of geese and

swans are computed for each transect. For Tundra Swans, which are highly visible and

are not apt to be missed during surveys, all sightings of one or two birds are summed

and then divided by two to give the number of indicated breeding pairs on the transect.

Female Canada Geese are seldom seen from the air if they are on nests; therefore,

each observation of one or two Canada Geese is treated as an indicated breeding pair.

The number of breeding paiz's of white-fronted geese is computed in two different ways:

(i) each sighting of one or two geese is treated as an indicated breeding pair (the same

as for Canada Geese), and (ii) each sighting of 1-5 geese is treated as an indicated

breeding pair. The rationale for the second method is that young white-fronted geese

(i.e., non-breeders hatched the previous year) may remain with the breeding adults well

into the nesting cycle (Barry 1967).

Stratification, the division of a heterogeneous population into homogeneous sub-

populations, allows one to look at regional or habitat-related variations in population

density and tighten the confidence limits for population estimates. For these reasons,

the study area is stratified into several major physiographic regions. Average

population densities (+ standard errors) are determined for each stratum, as is an

estimate of the mean (+ SE) for the stratiQed sample (Snedecor and Cochran

1967:520). Because of unequal transect lengths, the ratio method for estimating means

and variances is applied to the individual strata (Jolly 1969).

Not all waterfowl present on transects are sighted during aerial surveys. In order to

produce accurate population estimates, it is necessary to calculate sightability correction

factors by comparing ground counts to aiz counts. Parts of transects will be "re-

sampled" more intensively by flying the helicopter back and forth accross the transect at
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lower elevations (& 25 m) and lower flight speeds (30 km/hr) in an attempt to count alj

geese and swans present. The results for the regular and intensified counts will be
compared to develop the correction factors.

This investigation will be closely integrated with ongoing studies of waterfowl in the
Inuvialuit Settlement Region including a remote-sensing study of migratory bird habitat
in the Kendall Island Bird Sanctuary, and the banding collaring program for white-

fronted geese and Canada geese. Logistics will be simplified, costs significantly reduced,

and the overall quality of the results greatly enhanced by coordinating all projects.

Studv Area

An area of more than 25,000 km will be surveyed during this investigation. Emphasis

during the first two years of study was placed on the Mackenzie Delta, Tuktoyaktuk

Peninsula, and Liverpool Bay areas of the Inuvialuit Settlement Region (Figure 2) as

previous investigations indicated that the areas were important to waterfowl, particularly

white-fronted geese (Barry 1967, Alexander et al. 1988, Johnson and Herter 1989).

The geese breeding and moulting in this area are an important source of food for the

local people and make a significant contribution. to the North American population of

white-fronted geese (Bellrose 1976:103).

The study area lies within the Arctic Coastal Plains physiographic region (Bostock

1970), and is characterized by a variety of landscapes (Mackay -1963). Drainage is

greatly impeded by the presence of permafrost throughout the area and the low relief

along the coast. Thus, wetlands (high and low center polygons, fens, marshes, and

shallow water) cover 25-50% of the area (National Wetlands Working Group 1988).

Plant communities are typical of the Low Arctic with dwarf shrubs and lichens

- prevailing on upland sites, thickets of willow (Salix spp.) and dwarf birch (Betula)

existing on slopes and along the edges of rivers and streams, and sedge (Carex)-

cottongrass (Eriophorum) tundra most frequent in the lowlands. In the southern part

of the survey area, spruce (primarily Picea glauca) reaches its northern limit, and

shrubby willows, birches, and alders (Alrrus) are frequent. Further details on the
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vegetation of the region are presented by Mackay (1963) and Corns (1974) and the

numerous references cited therein.

Outputs

(1) Annual progress reports on the distribution and abundance of white-fronted geese,

Canada geese, and tundra swans in the Inuvialuit Settlement Region (by 1 February

1992-95).

(2) Final report and journal publication of the above results (1995).

(3) An evaluation of breeding ground surveys as a tool for long-term population

monitoring of white-fronted geese (1995).
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Personnel

The principal investigators for the project are Jim Hines, Population Biologist and Mike

Fournier, Population Technician, both of Canadian Wildlife Service, Yellowknife,

Northwest Territories. Both investigators will be involved in all aspects of the project.

Bud~et

The annual 08&M budget is $42 K and the personnel requirements for the study are 0.4

PY. The total commitment over the next four years will be $ 168 K and 1.6 PY.

Support for the study is being requested through Inuvialuit Implementation Funding and

the Polar Continental Shelf Project (Energy, Mines, and Resources Canada).
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Approximate breeding and vintering distribution of the
Mid-continent Population of Greater White-fronted
Geese.
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POPULATION BIOLOGY OF CENTRAL ARCTIC GEESE

PRINCIPAL INVESTIGATOR: Ray T. AEisauskas, Research Scientist,
Canadian Wildlife Service, Prairie and Northern Wildlife Centre,
115 Perimeter Rd , Saskatoon, Saskatchewan, S7N OX4, (306) 975-
4556, FAX (306) 975-4089.

BACKGROUND: Published descriptions on the nesting grounds ofRoss'eese were unavailable until the 1940's (Gavin 1940).
Basic natural history and breeding biology of Ross'eese were
unknown until Ryder (1967, 1972) conducted pioneering work in the
Queen Maud Gulf Mainland of what is now a migratory bird
sanctuary. McLandress (1982) conducted research on nest spacing
of Ross'eese for a single season in 1976. Other than these
studies, there has been no attention to events affecting
productivity by Ross'eese. Ross'eese are currently the only
species covered. by the Arctic Goose Joint Venture which is not
receiving long-term monitoring during the nesting season.

Ross'eese have increased in numbers in recent years, but
associated with that increase has been an even greater increase
in the numbers of Lesser Snow Geese nesting in association with
Ross'eese (Kerbes pers. comm.). Basic information about
population biology such as age at first reproduction, annual
variation in clutch size, and production of goslings is unknown.
There is no information about factors which affect productivity
and numbers of Ross'eese. Finally, there is no knowledge of
impacts that rapidly increasing populations of Lesser Snow Geese
will have on the global population of Ross'oose population,
with which they increasing nest in association.

JUSTIFICATION: The Arctic Goose Joint Venture calls for greater
knowledge about factors throughout the annual cycle that
influence population size of arctic nesting geese. Also listed
in the AGJV Prospectus is a need to better understand various
aspects of disease transmission and natural sources of mortality.
Scant attention has been directed at events (such as during
spring migration or during brood rearing) as they affect
demographic parameters of North American'oose populations. This
has especially been true for Ross'eese.

Long-term attention of events during the nesting season
exists for four of the five goose species listed in the Arctic
Goose Joint Venture. Unlike Brant, White-fronted Geese, Canada
Geese, and Snow Geese (Lesser and Greater), nesting Ross'eese

.- are currently not receiving research attention. There is no
database from current nesting ground studies that link banded
samples of birds to nesting locations for Ross'eese.

Ross Geese are collectively a good model for understanding
the ecology of spring migration and its effects on production
possibly for other arctic-nesting geese. They are localized in
their distribution such that a large proportion of the global
population is concentrated in time and space over most of the
year. This facilitates monitoring of radio-marked individuals-

This long-term study will examine the connection between
habitat use, nutrition, activity, and weather on spring
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nutrition, subsequent nesting effort, nesting success, disease
transmission and brood survival in Ross'eese. It will
integrate agricultural land use on the prairies, habitat use on

the prairies and taiga, and productivity and nesting mortality in

the arctic. This monitoring will lead to increased knowledge of

movements and habitat requirements of Ross Geese from when they

depart Western Saskatchewan until they arrive at Karrak Lake in

the QMG MBS.
Information about annual variation in productivity will be

used in conjunction with annual survival estimates to examine

events during the annual cycle which most influence changes in RG

population size. Such information will be useful in making

harvest management recommendations.

OBJECTIVES:
-Measure association between spring weather and habitat

use by Ross'eese (RG) on the Canadian Prairies, and their
subsequent breeding performance at Karrak Lake, Queen Maud Gulf

Migratory Bird Sanctuary (QMBMBS).

-Improve estimates for age of first reproduction for Ross'eese,

and examine factors which influence it in marked cohorts

of females.-Initiate a long-term study that encompasses the lifespan

of most of a Ross'oose cohort to examine factors which factors

significantly affect their life-time reproductive output.
-Examination of mortality rate of nesting RG females and

young.
-Examine factors which influence the transmission of avian

cholera among nesting females.

METHODS: Measure clutch size, body size, nesting success, and

gosling survival of a large sample of Ross'eese that also

includes radio—marked birds. Circular plots will be randomly-

assigned to provide balanced spatial coverage of Karrak Lake

Colony.
Twenty-five adult female Ross Geese will be radio-marked for

another study on brood ecology throughout the annual cycle, with

particular emphasis placed, on movements of birds during spring

migration in Saskatchewan. Phenology of arrival of radio-marked

Ross Geese as well as that of unmarked RG and LSG will be

monitored. Goslings will be web-tagged at pipping stage so

connection can be made to nesting females when goslings are leg-

banded. Correlations between activities of individual RG during

.-late spring migration and their nesting activities will be

evaluated. Through cooperation with State and. Federal agencies

in the US, habitat use, movements, and survival. of RG will be

monitored year-round.
Each year, nutrient reserves of RG will be measured twice

during spring migration through southern Canada, and once upon

arrival at Karrak Lake.
A permanent structure will be built to facilitate logistics

in future years, and also to provide a base camp closer to the

Simpson River, the inland sedge lowlands, and generally to be

more centrally located in the sanctuary.
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STUDY AREA: The Karrak Lake colony in the Queen Maud Gulf
Migratory Bird Sanctuary will be monitored. There is a
historical data base about the size of the colony extending back
to Ryder's work in the 1960's (Kerbes pers. comm.).

TIMING/ANTICIPATED OUTPUT: Annual reports and progress notes on
course of study. Several papers in refereed scientific journals.
A global population model for Ross'oose based on updated and
currently unknown information about their demography will result.
This model will be a valuable tool used for making harvest
management decisions.
LITERATURE CITED:
Gavin, A. 1947. Birds of the Perry River district, Northwest

Territories. Wilson Bull. 59:195-203.
McLandress, M. R. 1983. Population dynamics, behavior and

ecology of Ross'eese (Asser rossii). Unpubl. PhD
Thesis. University of California, Davis.

Ryder, J. R. 1967. The breeding biology of Ross'oose in the
Perry River region, Northwest Territories. CWS Rep. Ser.
3. 56 pp.

Ryder, J. R. 1972. Biology of nesting Ross'eese. Ardea
60:185-215.

PERSONNEL: Principal investigator, 2 CWS technicians, 2 casual
workers (northern residents from Cambridge Bay), 2 contracted
technicians.
BUDGET
Personnel requirements
1) 2 x casual help 40 days 9$ 150.00/day* .....$ 12,000.00
2) 2 contracted. technicians 40 days 9$ 150.00/day..812,000.00

$ 24,000.00
* Includes food

Operating expenses
1) Travel (Saskatoon&-&Cambridge Bay)

7 people 9$ 1,350.00/person..................-
2) Travel (Cambridge Bay&-&Karrak Lake)

Twin Otter (3 trips 9$2,500.00/trip).........
3) Travel (Cambridge Bay&-&Karrak Lake)

Turbo Beaver (2 trips 6$1,250.00/trip).......
Sea-lift materials for Research Station
(Hay River, NWT--&Cambridge Bay, NWT)........
Airlift materials for Research Station
(Cambridge Bay-&Karrak Lake)
Twin Otter (5 trips 9$ 1,250.00/trip).- ~ ~ ---- ~

6) Accommodation during travel (20 person-nights
0$75.00/person-night)........---.........-.--

7) 50 Telonix radio-telemetry transmitters
6 $ 350 ~ 00/unjto 0 ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ 0 ~ ~ 0 ~ 0 ~ ~ ~ 0 ~ ~ ~ ~ ~

Helicopter Charter 25 hrs 6$700.00/hr.--..-.-
Fuel 18 drums 6$ 171.62/drum....
Fuel caching with Twin Otter 18 drums

4)
C

5)

...$9,450.00

...$7,500.00

...$2,500.00

...$ 1,446.38

..$12,500.00

...$1,500 F 00

..$17,500.00

..$17g500-00
.$3,081.60
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11)
12)
13)
14)

9$ 800.00/drum...............................
Contract to build plastic tarsal bands......
Materials for plastic tarsal bands..........
Shipping... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Miscellaneous supplies (nest markers, tape
measure, compasses, notebooks, hip waders,
web tags, etc.) ......................

...$ 14,400.00

... ~ $ 6,000.00

....$ 2,000.00
..$3,000.00

$ 5,000.00
$ 103,377.98

Capital costs
1) 2 Jutland insulated tents...........
2) 2 SSB HF radios..................
3) 2 hand held VHF radios.............
4) 2 Telonix Scanning receivers........
5) Construction materials for Research

6) 2 206b helicopter kit for receiving

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o$ 9g000i00
...$5,772.00

.$ 2,000.00
~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ 8 g 000 ~ 00
Station..... $ 4, 000. 00
antennae......8500.00

$ 29,272.00

Total first-year costs..................
Annual Costs after first year..........

......$ 156,649.98
$ 63,955.00

Total first-year Matching Funds
CWS (year-end funds) [spent]......
CNS (AGJV Capital) [spent]......
CNS (regular Capital) [spent]....
CNS (a-base O&M) [spent]..........
CNS (NANMP O&M) [spent]...........
2 Volunteer assistants [committed]
CÃS (AGJV funds) [requested]......
Polar Continental Shelf

Project [requested]..........

.....$7,446.38
...$ 17,000.00
.. ~ $ 7,772.00

...$500.00
....$ 43,981.60
....$24,000.00
....$49,449.40

.............$42,500.00

First-year shortfall................................(55,950.00
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DISTRIBUTION AND ABUNDANCE OF GEESE IN QUEEN MAUD GULF MIGRATORY

BIRD SANCTUARY

PRINCIPAL INVESTIGATOR: Ray T. Alisauskas, Research Scientist,
Prairie and Northern Wildlife Centre, Canadian Wildlife Service,
115 Perimeter Rd., Saskatoon, Saskatchewan, S7N OX4. (306) 975-
4556, FAX (306) 975-4089.

BACKGROUND: The Queen Maud Gulf Migratory Bird Sanctuary (QMG

MBS) is the largest sanctuary in Canada encompassing 62,780km'f

low arctic mainland and marine habitat of Queen Maud Gulf.
The sanctuary harbours large and rapidly expanding numbers of
nesting Ross'nd Lesser Snow Geese (Kerhes, pers. comm.), and
early reconnaissance surveys during brood rearing (Barry 1962)
indicated that it was an especially important area for Canada and
White-fronted Geese. Aside from fairly regular photographic
census of Ross'nd Snow Goose colonies, no systematic surveys of
Arctic Geese or other waterfowl have been conducted (Lumsden
1964, Kuyt et al 1971, hut see Alisauskas 1990).

JUSTIFICATION: The Arctic Goose Joint Venture Prospectus
identifies a lack of knowledge regarding breeding distributions
of geese in the arctic. The Prospectus also points out that the
AGJV is an opportunity to direct more research toward geese in
the arctic than has been done in the past. Surveys of arctic
geese on their nesting grounds is in itself a priority product of
the AGJV; however, such surveys are also a necessary first step
toward focused research on the nesting grounds, and toward
understanding the factors that influence the distribution and
abundance of Arctic Geese.

Although helicopter surveys are being used more extensively
to census White-fronted and Canada Geese, knowledge about
visibility bias for these species during nesting is lacking.
There is a great need to coordinate aerial surveys with extensive
ground-verification of nesting White-fronted and Canada Geese.

The distribution and abundance of White-fronted and Canada
geese should he considered as -higher priority than even
neck-collaring programs, because we know less about detailed
nesting distributions than we do of wintering distributions.

OBJECTIVES
-Describe dispersion of Canada Geese, White-fronted

Geese, and Atlantic/Pacific Brant during nesting in
, QMGMBS.

-Locate concentrations of nesting geese of target species
to define target areas for future studies of breeding biology.

-Describe nest sites in terms of macrohabitat and
macrohahitat selection by nesting Canada, White-fronted Geese and

Atlantic/ Pacific Brant, and compare to sites known not to have

nesting geese, as well as to random sites.
-Inventory suitable nesting sites for each species within

the QMGMBS, and model potential carrying capacity.
-Assess annual variation in dispersion of nesting

concentrations of target goose species.
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-Provide ground verified data on the abundance of nesting
White-fronted and Canada Geese, and use this to correct bias
associated with poor visibility of dark geese.

METHODS: Annual surveys would be conducted over about a 7-10 day

period between June 15 and July 5. In 1990, surveys were

conducted between June 20 and June 27 from a Bell 206b helicopter
with floats. Procedures of Hines et a2.. (1990) were followed.

Transects were flown at an altitude approximating 50 m at a

ground speed of about 100 km/h; counts of all target species

within 200 m of flight lines were recorded. Transects within the

Sanctuary were aligned with 10 km casting and northing lines for

UTM zones 13 and 14. The pilot navigated by following prescribed

transects on 1:250,000 NTS map sheets. Transects were segmented

every 2 km and the pilot informed observers when a new segment

had been entered. Counts of different target species were

recorded by segment; group size was noted for each encounter of

target species.
The refuge was sampled in two stages. The first stage

involved flying north/south transects 20 km apart to establish
the extent of the distribution of White-fronted Geese inland from

the coast. When this was established, sampling was intensified
within the coastal strata to acquire more precise estimates of

distribution and abundance of White-fronted Geese where they

occurred.
An additional effort in 1991 compared to 1992 is the need to

conduct ground verification of flight transects, if estimates of

population size are to be realized (see Alisauskas for further

details and justification).
PRELIMINARY RESULTS: Refer to Alisauskas (1990).

STUDY AREA: Queen Maud Gulf Migratory Bird Sanctuary, Northwest

Territories.
TIMING/ANTICIPATED OUTPUT: Systematic surveys were initiated in

June 1990. A second field season is required to expand survey to

sample entire sanctuary, and must include a ground crew to

provide a correction for visibility bias. After this research is

completed, spatial distribution of geese will be finalized, and

ongoing surveys within resulting strata should continue for

duration of AGJV.
Outputs include:

-Estimates of population size of White-fronted, Canada

- geese, Brant, Tundra Swans, Sandhill Cranes, Common

Eiders, King Eiders, Pintails, Oldsquaws, Loons, and

Ptarmigan in QMGMBS during the nesting season.
-Projections about the influence of climate change on

nesting distributions and abundance of geese and other

waterfowl in the QMGMBS.
-Greater knowledge about factors which affect nest site

selection by Canada and White- fronted Geese, and Brant.

'ITERATURE CITED:
Alisauskas, R. T. 1990 Nesting distribution and abundance of

geese in the Queen Maud Gulf Migratory Bird Sanctuary,
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1990. Unpublished draft progress report, Canadian
Wildlife Service, Saskatoon, November, 12 pp.

Barry, T. W. 1962. Waterfowl Reconnaissance in the Western
Arctic. Arctic Circular 13:51-58.

Hines, J. E., S. E. Westover, and D. G. Kay. 1990. Progress
report: surveys of geese and swans in the Inuvialuit
Settlement Region, 1989 'npublished progress report,
Canadian Wildlife Service, Yellowknife, January, 22 pp.

Kuyt, E., C. H. Schroeder, and A. R. Brazda. 1972. Aerial
Waterfowl Survey, Queen Maud Gulf, N.W.T., July-August,
1971. Unpublished progress report, Canadian Wildlife
Service, Edmonton, 33 pp.

Lumsden, H. G. 1964. A Goose survey on the Perry River plain.
Unpublished report on file, Canadian Wildlife Service,
Ottawa, 19 pp.

PERSONNEL: Principal investigator, 3 CWS biologists, casual help
(6 northern residents from Cambridge Bay area), helicopter pilot,
helicopter engineer.
BUDGET:
Personnel Requirements

casual help 14 days x 6 people 9$ 150.00/day...$ 12 , 600. 00
,600.00

Operating expenses
1) Travel (Saskatoon&-&Cambridge Bay)

4 people 0 $ 1,350.00/person... .........$ 5

2) Travel (Cambridge Bay&-&Perry River)
Twin Otter 2 trips 9$ 2,000.00/trip. $ 4

3) Helicopter Fuel 40 drums 9$ 171.62/drum.........$ 6

4) Fuel Caching with Twin Otter 40 drums
0$800.00/drum.................................$ 32

5) Helicopter Charter 75 hrs 6$700.00/hr.........$ 52
6) Accommodation during travel (16 person-nights

9$75.00/person-night)..........................$ 1
7) Miscellaneous (tents, maps, stationery, etc.)..$ 1

$ 102
Capital costs

,400 F 00

,000.00
,864.80

,000.00
,500.00

,200.00
.000.00
,964.00

none... ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~ ~ e 0 00
0. 00

Annual total costs...... ~ ~ 4 ...$ 115,564 F 00

.-TOTAL PROJECT COSTS .... . . . . . .........$ 180,564.00
**(includes costs of field work done in

1990 and planned for 1991, the final year)

Annual Matching Funds
CWS (NAWMP O&M) [committed]..............-
Polar Continental Shelf

Project [requested]..................
CWS (AGJV Funds) [requested]..............

....$38,864.00

....$52,500.00

....$52,500.00

Current, Shortfall ~ ~ ~ ~ ~ ~ o e o ~ ~ ~ ~ e ~ ~ ~ ~ ~ o a ~ ~ ~ $ 76 700.00I



GREATER SNOW GEESE ON BALLOT ISLAND:

PEEDING ECOLOGY AND HABITAT RZLATIONSHZPS

Gilles Gauthier
Dep t. de Biologic
Universite Laval
Ste-Foy, Qc. G1K 7P4

Austin Reed
Canadian Wildlife Service
1141 Route de 1'Eqlise
Ste-Foy, Qc. G1V 4H5

Background: The Greater Snow Goose (Anser caerulescens atlanticus)
population has increased remarkably over recent decades to reach a

record level of almost 400 000 geese in sprIng 1990 (Gauvin and

Reed 1987, Reed. in press, Reed.unpubl.) ..On staging and wiatering
areas the increased numbers of geese are placing greater stresses .,

on many of their natural. wetland habitats. Intensive grazing and

grubbing of tidal marsh vegetation 'along the US Atlantic coast and

in the St. Lawrence estuary has lead to changes in plant
composition, to reduced plant biomass, and in some. cases to

denudation (Smith and Odum 1981,Smith 1983, Giroux and Bedard 3.967,

Hindman and Ferriqno 1990).
On their high arctic breeding grounds, increased densities of

geese have been recorded at the most important colony, 'Bylot

Island, (Reed et al. in prep.) but there and at .other dense

breeding areas severe damage to vegetation is not .yet evident

(Giroux et al. 1984, Reed unpubl.). Lesser Snow Geese (A. c.

caerulescens) have, however, caused severe damage to their
subarctic salt. marsh.habitats at several locations along the Hudson

Bay coast (Kerbes et .al. 1990) .

Increasing demands on a finite or decreasing food supply could

have-an important effect'n the fitness of the qeese themselves. An

earlier study suggested that some Greater Snow Geese were leaving

the St. Lawrerice staging area in spring with insufficient nutrient
reserves to breed successfully (Gauthier et al. 1984) . Studies on

Lesser Snow Geese. in Hudson Bay also suggest that goslings are

fledging and departinq on fall migration in poorer condition than

formerly when their habitats Were less intensively grazed, and. that

the fecundity of the population is declining (Cooch et al.3.989,

Cooke gers. commun.).

Justification: Effective management of goose stocks requires sound

knowledge of the ecological interactions betwwen the geese and

their habitats..It is important to know how qoose numbers affect

habitat quality as well as how habitat affects population dynamics.

Such knowledge is particularly important for .arctic habitats where

rigorous conditions limit plant growth and where the critical
reproductive period .of the. geese occurs.

Re propose to continue a series of interrelated studies on

feeding ecology, habitat use and energetics of Greater Snow Geese
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on the southwest plain of Bylot Island over the coming years. The
information obtained will enable us to identify problems of habitat
degradation caused by the geese and to evaluate whether increasing
goose densities are influencing recruitment. Zt will enhance our
capabilities of predicting future population trends and of
iaentifying key arctic. habitat types requiring protection.
Objectives: The longterm objective of the studv is to evaluate the
ef fects of the large and increasing Greater Snow Goose population
on arctic. breeding habitats and on goose productivity. Specific
objectives include 1) evaluation of the importance of locally-
obtained nutrient reserves to the energy budget of breeding pairs,
2) annual documentation of nesting numbers and distribution,
phenology, and productivity, 3) assessment of brood movements and
habitat use, 4) examination of feeding activity, diet-, and food
quality .f'r goslings, . 5) . assessment.. of.. grazing on -arctic
vegetation, 6) evaluation of change. in food digestibility in
growing aoslings, 7) examination of body condition and feeding
strategies in incubating females, 8} assessment of 'size and body
condition of goslings at time of fledging.

Emezimental desicn: Techniques employed in 1990 include the
following: Body condition of pre-laying and laying geese was
assessed by collecting 60 aeese; after weighing and measuring the
geese& certain tissues were removed and froze~ for subsequent fat
and protein analyses. Time activity budgets of laying and pre-
laying geese were documented through the 24h daylight period by
focal szunpling. Their 'diet during this period was determined. by
examination of the oesophageal conten1; of the collected geese;
samples of the ingested food items, along with samples of the same
plants collected in 'the field, were dried, weighed, and brought
back to the lab for later analyses (protein, fiber, energy).
Resting success and phenology was determined by monitoring 170
nests from laying through hatch. Twenty adult females were captured
on .their nests during .late incubation and fitted with leg bands,
individually coded neck collars, and radio transmitters (backpack .

type harness); their movements after hatch were recorded daily by
triangulation from two . receiving stations set up on hillsides
overlooking the study area. Radio fixes were recorded in relation
to a grid system overlying a habitat map. Body condition of adult
females during 3.ate incubation was evaluated from weights and
measurements (.culmen, tarsus) of the 20 individuals caught for
marking. Preliminary observations of incubation strategies involved
visual focal scanning of 14 nes ting f emales over a 24h 'period
during late .incubation. The impact of goose grazing on the
preferred brood rearing habitat (Duoontia/Erioohorum) was evaluated
at 12 paired plots of 1 x 1m, one of each pair being protected from
grazing by a wire exclosure. plant biomass was measured every two
weeks by collecting 20 x 20am sods from each plot. Pood choice and
plant digestibility by goslings was evaluated by 'grazing trials
with 16 imprinted goslings obtained from pipping eggs collected
from wild nests. Each week grazing trials were conducted in. both a .
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Carex sward and in a Duoontia/Erioohorum sward; plant and dropping
.samples were analyzed for total and protein digestibility using a
natural food marker. Body size and condition of goslings and adu1ts.
was assessed from weights and measurements of 809 geese captured in
mass drives during late August.

Study area: The study area. is a glac'al valley approximately l2km

long and 5km wide situated near the western extremity of the
southwest plain of Bylot Island off the northeast tip of Baffin
I'sland. It is characterized by lowlying polygon tundra with many

areas of wet meadows dominated by Carex apuatilis stans, Dumntia
fisheri, and Eriophorum soo., and dotted with numerous small ponds.

'The valley is bordered Sy moderately steep hills rising to about

200m. The southwest, plain of Bylat Island represents .the largest
s ingle concentration of Greater Snow Geese known; it was used by.

about 26 700 breeding adults in 1988 (Reed et al. in prep. ), about

13'4 Of the tatal breeding pOpulatian (Reed unpubl.). The 1OgiStiCS

of field operations is facilitated by the study area's proximity to

Pond Inlet (90km), a settlement served by commercial flights and

which serves as a hub for other scientific expeditions.

. Timing / anticipated outputs: The study began in 1989 and is
planned to continue through 1994. In 1989 and 1990 field work was

completed on time budgets, diet, and body condition of adult geese

during the pre-laying and ?aying periods, as veil as on brood

movements and {macro)habitat use; two Masters theses and several

publicaticns are anticipated by the end of 1991. Field work will
continue on the other aspects'utlined above during 1991 and

beyond, with an expected flaw of graduate theses and journal
publications. The study will also provide direct information for

management decisions. Each year in early July the current year'

nesting success will be reported back in time to be considered for

regulation setti:ng in the Atlantic Flyway. The cumulative knowledge

obtained from this study will allow the development of better
management and. protection strategies for this and other important

goose colonies,.'improved techniques for monitoring breeding goose

populations, and an enhanced capability of predicting .future

population trends.

Selected references:
Anonymous. 1981. A Greater Snow Goose management plan. Canadian.

..Wildlife Service, U.S. Pish and Nildlife Service, and the

Atlantic Flyway Council. 68pp.
Bedard, J. and G.. Gauthier. 1988. Comparative energy .budgets of

Greater Snow Geese staging in two habitats in'pring. Ardea

'77:3-20.
Cooch, E, G,, D. B. Lank, R. F. Rockwell, and F. Cooke. 1989. Long

term decline in fecundity in a Snow Goose population: evidence

for density dependence? J. Anim. Ecol. 58:711-726-

Gauthier, G,, J. Bedard,. J, Huot, and Y. Bedazd. 1984. Spring

~ accumulation of fat by Greater Snow Geese in two staging

habitats. Condor 96:192-199.
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Gauvin, J. and A. Reed. 1987. A simulation model for the Greatrea er
Snow Goose population. Canadian Wildlife Service, Occas. pap,
No.

64.26pp.'iroux, J.-"-. and J. Bedard. 1987. The effects of grazing b
Greater Snow Geese on the vegetation of ti,dal marshe's in the
St. Lawrence estuary. J. Appl. Ecol. 25:773-788.

Girou", J.-Z., Y. Bedard, and J. Bedard. 1984. Habitat use by
Greater Snow Geese .during the brood-rearing period. Arctic
37:155-160.

Eindman, L. J. and P. Perrigno. 1990. Atlantic Plyway .goose
.populations: status and management. Trans. 55th M. Amer.
Wildl;Conf.:293-311.

Rerbes, R. H., P. M.. Kotanen, and R. L. Jefferies. 1990.
Destruction of wetland habitats by Lesser Snow Geese a
keystone species on the west coast of Hudson Bay-. J. Appl.
Ecol. 27:

Reed, A. in press. Population dynamics- in a successful species:,.
challenges in managing the increasing population ~ Greater.
Snow Geese. Trans. ZUGB Cong. (1989),

Reed, A., H. Boyd, P. Chagnon, and J. Hawkings. in pr'ep. The
numbers and distribution of. Greater Snow Geese on Bylot Island
and northern Baffin Island in 1988 and 1983.

Smith, T. J. 1983. Alteration of salt marsh plant community .

composition by grazing Snow Geese. Holarctic Ecol. 6:204-210.
Smith, T. J. and W. E. Qdum. 1981. The effects of grazing by Snow

Geese on coastal salt marshes. Ecol. 62:9'8-106.

Personnel: Principal investigators; Dr. Gilles Gauthier
Dept. de Biologic .

universite Laval

Dr. Austin Reed.
CWS, Quebec Region

Graduate students (1989-90): Josee Tardif, Line
Choiniere, Jack Hughes, Micheline Punseau.

Budget! The following breakdown relates to projected expenditures
for 1991. Costs for 1989 and 1990 were somewhat higher. Annual
costs for 1992-1994 are expected to remain similar to those for
1991.

Personnel requirements
Princip. investig. 12mo.
Grad stud. & assist.'7
Techn. U. Laval 2

$ 30k



Operating expenses
Air fare, cargo, food
Supplies and equipment
Lah analyses
Aircrazt charter

32.5
11

6.5
63

A- 5

Annual total cost

Annual matching funds
E'CAR Univ. grant
CRSNG
Technician salary {U.L.)
PCSP aircraft support
DINA grant to U, L,
CHS A-base

Total matching funds

S143K

12
10

6
63

5
12

$ 108k

(confirmed)
(reo{uested)
(conf irmed)
(requested)
(recpxested)
(requested)

Shortfall {reauested from AGJV) $ 35k

28/11/90
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GREATER SNOW GEESE IN THE ST LANCE ESTIJARZ =

POPULATION MONITORING AND HABITAT RELATIONSHIPS

Austin Reed
Canadian Wildlife Servi ce
1141 Route de 1'Eg3.ise
Ste-Foy, Qc. G1V 4H5

Background: The Greater Snow Goose (Anser caerulescens atlanticus)
population has increased remarkably over recent decades to reach a
record level of almost 400 000 geese in spring 1990 (Gauvin and
Reed 1987, Reed in press, -Reed unpubl.). Analyses -of recent
.demographic data .gives no. indication of stabilization of numbers,
but rather suggests a continued increase through the near future
(Reed in press). But predictions from the ex'sting data- base must
be treated with caution, partially because " of -increasing
difficulties in obtaining accurate data and, perhaps more

importantly. because o= rapid changes in certain derrographic
parameters (Reed in press). Efforts to imprOve management cf this
important resource in the St. Lawrence valley will require
intensified programs to 1) monitoring the population size and other
parameters required for population modeling, and 2) gain a hetter
understanding of the ecological recuirements of the geese to ensure
the availability of an adequate habitat base to support optimal
numbers.

On staging areas in the St. Lawrence valley, increased numbers

of geese are .placing greater stresses on many of their natural
wetland habitats, as well as causing damage to agricultura1 crops
on adjacent farmland. Intensive grazing and grubbing of tidal marsh

.vegetation has lead to changes in plant composition and to reduced
plant biomass . (Giroux and Bedard 1987, Reed. 1990) and, on

agricultural land, damage to hay crops is increasing (Bedard et al.
1986& Reed and Cloutier. 1990)).

The population increase has also lead to an expansion of the .

staging area within the St. La~rence valley. Formerly restricted to
the dense Scirpus americanus tidal marshes along a 50.km stretch of'hee'stuary near Quebec City, the geese now occupy various types of
marshland and adjacent farmland from Lake Saint-Pierre to Rimouski,
a distance of 450 km (Anon 1981, Reed and Dupuis unpubl.). Thus the
geese are. exer ting greater pressures on natural marshes and on farm

crops oyer a much larger area. On the other hand they are providing
increased recreational opportunities for hunters and viewers-

To avoid irreparable deterioration of natural marshland, to
minimize economic losses, to farmers, and to prevent decline in the
fitness of the goose population new management programs are called
for. Despite the high numbers and overall densities of geese, not

all portions of the St. Lawrence valley are us'ed to their apparent
potential, suggesting that if the geese were more optimally
distributed during both spring and, fall the risks of damage to



marshes and crops could be reduced. The present clustered
distribution is'partially attributable to disturbance from hunting

and other human activity, A revised and expanded network of

refuges, sanctuaries and wildlife areas could facilitate .a more

balanced distribution of geese. But our knowledge of the behaviour

and ecological requirements of the geese is as yet inadequate to
confidently develop such a network: how many protected areas are
required, how large should they be, how far apart, what types of

habitat should they encompass and in what proportions?

JustificaCionr The St. Lawrence valley serves as the main staging
area for virtually the entire population of Greater Snow Geese. in

both spring and fall. It represents a critical link in their. annual

cycle by allowing the geese to replenish energy reserves and to lay

down nutrients .far continued migration and for reproduction

(Gauthier et al. 1984., Bernard and Gauthier 1989). The future well—

being of present and future goose popuLations hinges'n the

creation and maintenance of adequate-sanctuary and food -in the St.
Lawrence. Also at risk are the substantia'1 economi~ and-recreative
benefits which the geese provide to a dense human popu1ation.

In addition to fulfilling a major ecological requirement of

the goose population, the St. Lawrence valley offers the best

conditiorrs for morritoring goose numbers; the annual spring

photographic survey there has become the "barometer" of that

population for. managers throughout the flyway (Anon 1983., Hindman

and Ferrigno 1990).

Objectives:. Provide adequate ecological knowledge to develop

management programs that would bring goose numbers and distribution
inta harmony with the naturaL food supply and with'agricultural and

other socio-economical interests. This will require;
--improved capabilities of monitoring and modeling. population

change. documentation of present goose use of the St. Xawrence

valley, establishing spatial (geographic), tempoia3. (within- and

between-season), and ecological (habitat .types) patterns.
examination of behavioural strategies of geese in this

increasingly crowded situation.
examination of the consequences of crowding and range'xpansion

on the survival and productivity of the geese.
develop techniques to eliminate or reduce damage to farm

crops'ethods: Conduct expanded aerial (photographic) and ground. surveys .

to mon'tor population parameters and to establish patterns of

distribution anc habitat use.
Conduct vegetation sampling to appraise grazing pressures and

. impacts.Radio-tracking of geese to determine extent of movements,

within'he staging area.
Monitor body condition of geese in different habitats.
Monitor productivity (age ratio and family counts).
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Studv area: The St. Lawrenc valley. principally between Lake
Saint-Pierre and Rimouski.

Timing /. antic'nated output: The project began in 1989/90 as an
expansion of ongoing CNS activities related to moni toring of the
goose population .and assessment of the effects of grazing on'idal
marsh vegetation and on farm crops. The expansion is required to
compensate for inczeased work imposed by the larger area and wider
zanqe of habitat types occupied by the geese,'nd by the need to
accelerate output of research results in response to .urgent

. management needs. The enhanced program will continue through l994.
In 1990 an expanded spring survey was conducted involving

three complete aerial photo counts. Xn the fall, monitoring of
goose numbers and body weights (of hunter shot birds) was continued
at the Cap Tourmente NNAr age-ratio and family counts were..
continued throughout the estuary, and radio tracking of. 'geese
(marked earlier on Bylot Island) was conducted through the fall
staging period. The density and biomass of the vegetation of the
Cap Touzmente tidal marsh 'was assessed at the end: of the. growing
season.'.

'urther analyses of the 1990 spring survey data is expected
to allow the development of a more efficient and cost-effective
survey for the spring of 1991. Dur'ng 1991 enhanced monitoring will
.continue on goose numbers and distribution in spring and on age
ratios, body condition,'nd goose distribution in fall. Purther.
study of movements and habitat use by radiotracking will be
conducted. Further examination of use of farmland is also planned.

The enhanced monitoring program will accelerate the
availability of more reliable information on spring nurrrhers and
fall age ratios for use in management decisions by Atlantic Flyway
authozities.
.Selected references:
Anonymous. 1981. A Greater Snow Goose management plan. Canadian

Wildlife Service, U.S. Fish and Wildlife Service, and the
Atlantic Flyway Council. 68pp.

Bedazd, J. and G. Gauthiez. 1988..Comparative energy budgets of
Greater Snow Geese staging in two habitats in spring. Azdea

77:3-20.
Bedazd, J, A. Nadeau, and G. Gauthier. 1986. Effects of spring

grazing by Greater Snow Geese on Hay production. J. Appl..

Ecol. 23:65-75.
Gauthier, G., J. Bedard, .J.- quot, and Y, Bedard. 1984. SPring

accumulation of fat by Greater Snow Geese in two staging
habitats. Condor 96:192-199 ~

Gauvin, J. and A. Reed. 1987. A simulation model for the .Greater
Snow Goose population. Canadian Wild1ife Service, Occas. Pap.

No. 64.26pp.
Gizoux, Z.-F. and . J. Bedard. 1987. The effects of grazing by'reaterSnow .Geese on the vegetation of tidal marshes in the

. St, Lawrence estuary. J. Appl. Ecol. 25:773-788.
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Hindman, L. J. and I". Ferrigno. 1990. Atlantic Flyway goose

populations: status and management. Trans. ~ 55th H. Amer.

Nildl. Conf .: 293-311.
Reed, A. in press. Population dynamics in a successful species:

challenges in managing the increasing population of Greater

Snow Geese. Trans. IUGB Cong. (1989).
Reed, A. and D. Cloutier. 1990. Fzequentation des terres agzicoles

par les oies des neiges et experience d'appatage, Kamouzaska,

printemps 1989, Can. Wildl. Serv. Ste —Foy, Quebec. mimeo.'7pp

o

Smith, T. J. 1983. Alteration of salt marsh plant community

composit.ion by grazing Snow Geese. Holarctic Ecol. 6:204-210.

Smith, T. J. and W. R. Qdum. 1981. The effects of grazing by Snow

Geese on coastal salt marshes. Ecol. 62:98-106.

Personnel: Principal investigator; Austin Reed, CWS&. Ste-Poy

Collaborators: .
''Pierre Dupuis
Nathalie Plante

Field assistants (1990):Nario Labonte-
Julien Beaulieu
Jean'Landry
Eric Gagnon

Budcetfor 1991:
Personnel requirements

A. Reed
P. Dupuis
N. Plante
contracts

3.5mos
0.5
1.0
7,0

Total 12 person months

Operating expenses

Airczaft rental
Contract for photo counts
film and development
telemetry equipment
contract for zadiotracking
tz'avel expenses

Total annual costs
(excluding CNS salaries)

$ 10 OOO

9 OQQ

I 500
2 000
6 000
5 000

$ 33 500

Matching funds

CNS A-base jO&M)

Shortfall (AGJV request)

14/12/90

$ 10 000

'523 500
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GOOSE STUDZZS IH JAMES BAY, QUEBEC

Austin Reed
Canadian Nildli f e Service
1141 Route de 1'Eglise
Ste-'Foy, Qc. G1V 4H5

Background: Coastal wetlands of James Bay serve as a major staging
area for migrating Atlantic Brant (Branta bern(cia'hroCa), Atlantic
Flyway canada Geese (B. canadensis interior), and Lesser snow Geese
(Anser caerulescens caerulescens)(Curtis and Allen 1976,-Julien and
Laperle 1986). Many Canada Ge se also use freshwater wetlands
inland from the east coasts of James Bay and Hudson Bay for nesting .

and brood rearing (Addy and Heyland 1968, Larnothe 1982)-;, The area
is especially important to Atlantic Brant which rely heavily on a
coastal plant& eelgrass (zostera marina), 'as a food supply during
both migrations; although at their northern limit of distribution
in James Bay, the eelgrass beds are dense and extensive (Lalumiere
1988) and represent an oasis of nutrient supply for the Brant along
a lengthy'igration route. Canada Geese also make extensive use of
coastal habitats before moving inland or northward to breed. {Curtis
and Allen 1976, Prevett et al. l985, Reed et al. 1990). A sma11er
but important number of Lesser Snow Geese use the east, coast of
James Bay for staging; of special importance . to them are the
bulrush (Scirpus americanus) marshes of Rupert Bay (Couicelles et
Bedard 1977).

Justification= A11 three species of geese are important to Cree and
Inuit hunters of northern Quebec (Native 'arvesting Research
Committee 1982, Reed 1984.), Sport hunters of the Stlantic'lyway
have a special interest in the Canada Geese and Brant; a high
proportion of both stocks which are harvested in that flyway pass
through James Bay on migration.

Both coastal and inland wetlands of the James Bay region are
'with: n a vast area presently, or destined to be &

under hydro-
electric development (Savard 1988, Gorrie 1990). Damming of rivers
and the creation of huge reservoirs are causing major changes to
the hydrology of the region, but the overall impacts of these
changes on the wetlands and the geese are poorly understood.

Objectives: This proposal is aimed at gaining an adequate
unde standing of. the ecological requirements of the geese during
their staging and breeding periods in the James Bay region. such a&'nderstandingis necessary to assess and predict impacts from

development activities and to formulate recommendations to minimize

losses. t
M r ecifically the project will 1) establish the habzta

and food. requirements of all three species oore spec 1 L f eese during



migration and of Canada Geese during nesting and brood-rearing, 2)

document accumulation of nutrient reserves by Brant during staging~

3) monitor breeding success of Canada Geese, 4) assess the fate of

Canada Geese whose breeding terr tories are affected . by

development, 5) evaluate the overall impact of development. on the

goose stocks', 6) describe and map key habitat, types.

Methods: Habitat use of coastal wetlands will be established by

ground surveys (time activity budgets in relation to habitat

types).. Diet will be determined from stomach content analyses from

geese shot by subsistence hunters. Habitat use during breeding wil'1

be. evaluated from helicopter surveys in 10 x 10km plots; more

detailed information on nest site'nd brood rearing habitat

features will be obtained by ground truthing. Nutrient reserve

dyna'mics of staging .Brant ,will be documented . by —field and

laboratory analyses of geese shot by subsistence hunters. A sample

of canada Goose nests will be foLLowed through the season to

establish average clutch size and hatching success; a-- number of

nestinq females will be caught prior to hatch wnd'tted with

transmitters in order to follow brood movements and gosling

survival using helicopters to aid in radio-tracking. Telemetry will

also be used to asses the fate of displaced breeding pairs.

Vegetation studies will be conducted. in key.wetlands and mapping

conducted from aerial photographs and satelite imagery.

Study area: The study area wi11 cover the coastal area extending

from the Quebec-Ontario border in the south northward along the

east coast of James and Hudson Bays to the mouth of the Hastapoka

River in the north, with an intensive study area along the

'ortheast coast of James Bay. The. inland area will cover mainly the

region of Lake Bienville.

Timing / anticioated output: The project will continue through

.1994. In .1991 emphasis will be placed on evaluation of habitat/food

requirements of Canada Geese and Brant, on documenting nutrient

reserve accumulation by Brant, and on monitoring breeding success

of Canada Geese.
Five reports are anticipated in 3.991: a report for the

Atlantic Flyway Council during July describing .the current year'

nesting effort and success of Canada Geese in the Lake Bienville

area, a published description and map of the waterfowl habitats of

the northeast coast of James Bay, a detailed report on the spring.

diet of Canada Geese staging on the northeast coast of James Bay,

a report on habitat use by C nada Geese and Brant of the northeast

.coast during late spring, summer, and. fall, and a report. on nest

site caractez istics of Canada Geese in the Lake Bienville area.

References:

Addy, C..E. and J. D. Headland. 196S. Canada Goose management in

eastern 'Canada and the Atlantic.Flyway. pp, 11-23 in Canada

Goose Management. Dembar Educ. Res. Serv. Inc.~ Madison Wise.
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Courcelles, R. and J. Bedard. 1977. L'habi:tat de la Petite Oie
blanche (Anser c. caerulescens} a la Baie de Rupert. Report
from Universite Laval to La Societe d'Energie de la Baie
James. Montreal. mimeo. 100pp.

Curtis, S. and L. Allen. 1976. The waterfowl ecology of the Quebec
coast of James Bay. Can.'ildl. Serv. Ottawa. mimeo. 72pp.

Gorrie, P. The James Bay power project. Can. Geogr. 110{1):20-3I.,
Julien, M. and M. Laperle. 1986. Surveillance ecologique du

Camplexe La Grande: synthese des etudes sur la sauvagine.
Societe O'Energie de la Baie James. Montreal. mimeo.'.51pp.

Lalumiere, R., N. Dignard, A. Reed, and N. Julien. in press..
Coastal Habitats of northeast James Bay, Can. Wildl. Serv.
Qccas.'Pap.

Lalumiere., R. 1988. Caracterisation bio-ecologique de quelques
zosteraies de la cote est de la baie Dames.. Rag@or't de la.
firme Gilles Shoone. et Assoc. a la Societe d'Enerqie de la
Baie James.Montreal.mimeo.73pp.

Lamothe, P. 1982. Synthese des etudes sur la Hernache du--Canada des
bassins de la Grande Riviere de la Haleine -et "de--la Petite
Riviere de la Baleine (1975-1980) et notes sur les autres
especes d'anserines. Corrrplexe Grande Haleine, Etudes
d'environnement, document de synthese no. 6. Hydro-Quebec.
Montreal. raimeo. 55pp.

Native Harvesting Research Committee. 1982. Research .to establish
present levels of harvesting .by Native people. A report of the
harvest by Znuit people of northern Quebec. Montreal.

Milko, R. 1986. Potential ecological effects of the proposed Grand
Canal diversion project on. Hudson and James Bay. Arctic
39:316-326.

Prevett. J. P., Z. F. Narshall, and V. G. Thomas. 1985. Spring
foods of snow and Canada geese at James Bay. J. Nildl. Manage.
49r558-563 'eed,A. 1984. Harvest of waterfowl by the James .Bay .Cree in
relation to the total kill of those stocks. Can. Wildl. Serv. '

te-Foy. mimeo.. 3 lpp.
Reed,. '., D. Goyette, and G. Lameboy. 1990. P'reliminary

observations on the spring diet of Canada Geese 'on the east
coast of James Bay. Can. Wildl. Serv. Prog. Notes No.191.5pp.

Savard, J-P. L. 1988. Memorandum sur les deve3;oppements hydro-
electriques a la baie James et leurs impacts possibles sur
1'avifaune'. identification du probleme et des lacunes dans nos
connaissances. Can. Wildl. Serv. Ste-Foy. mimeo 55pp.

Personnel(1991):
Princip. investig.: Austin Reed, (Res. Sci. ) 'CNS, Que.

Project supervisor: Re jean Benoit, (Bio. ) Groupe Env.. shoone'r

Fi:eld assistants: Gaetan Morisette (Techn,)
Yves.Aubry, (Techn.) CWS, gue.
Josee Tardif (Bio,)
Julien. Beaulieu



17 Dk0 0l 14: ~Q uc
AGJV Page g 56

Qa3

Monique Salathe (Techn.)
Noah Potts (guide)
Henry Potts (guide)

Technical collab.: Daniel Bordage (Bio.) CAS, Que.
Nathalie Plante '(Stat.) CNS, Que.
Norman Dignard (Bot.) Que. Herbarium
Gilles Gauthier (Prof.) Univ. Laval

Supervisory collab.: Michel Julien, James Bay Energy Corp.
Richard Lalumiere, Groupe Env. Shooner
George Lameboy, Eeyou Corp.
Richard Perrault, Hydro-Que.

I

Budget: The following budget relates to 1991 operations. It is:.

anticipated that annual. costs will increase in 1992/93 when

.t

element

ry will. be used.

Personnel requirements:
A. Reed (CPS)
Other CNS staff

5 mos
3 mos

Z'roject leaders 12 mos

Field assistants 12 mos

Guides 5 mos

Operating expenses:
Commercia1 air fare, lodging,'ood
Hiring 1ocal guides, canoe
Aircraft rental
Laboratory analyses
Salaries and contract help (non-CNS)

Materia1 anci equipment

Total

(2 x 6 mos)
.(3 x 4 mos)
(2 x 2. 5 mos)

$ 11 500
8 000

60 000
8 000

14 000
7 000

$ 108 500

Annual matching funds
CNS A-base and other reg, C&P

Hydro-Que. and JBEC

Total

Shortfall (AGJV request)

20 000
52 000

$72 000

$ 36 500

.14//12/90

PAGE TQTALE. 815



AGJV Page g 57

Population Turnover Pates
and

L::ations of Criti:al Habitats
tor

Errant i'Iigrating Along tlute british Columbia Coast

A Pro.je:t Proposal

P.. I"-l::elvey and N. Da~e

,'aic D e l t a
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THE EFFECT OF HABITAT DEGRADATION ON GROWTH AND SURVIVAL OF ROSS'ND

LESSER SNOW GOOSE GOSLINGS AT KARRAK LAKE( QUEEN MAUD GULF

MIGRATORY BIRD SANCTUARY, N.W.T.

PRINCIPAL INVEST1GATOR: Ray T. AZisauskas, Research Scientist,
Prairie and Northern Wildlife Centre, Canadian Wildlife Service,

115 Perimeter Rd., Saskatoon, Saskatchewan, S7N OX4. (306) 975-

4556, FAX (306) 975-4089. Stuart M. Shattery, MSc Student,
University of Saskatchewan, same address, (306) 975-4791.

BACKGROUND: Habitat degradation caused by over-grazing plays a

relatively unknown role in regulating Arctic goose productivity.
The critical period for gosling growth and survival appears to be

the first two weeks post-hatch. (Eberhardt et. al. 1989, Sedinger

1986). Poor foraging opportunities can restrict gosling
development and offspring unable to meet nutritional demands of

maintenance and growth may suffer high pre-fledging mortality
(Sedinger 1986) or experience low pre-fledging growth rates
(Lieff 1973). Compensatory- growth during migration may not occur

(Cooch et. al. in press) and low fledging weight can result in

reduced overwinter survival (Haramis et. al. 1986, Sedinger and

Raveling 1984), lower adult body mass (Cooch et.al. in press) and

poor reproductive success (Cooch et. al. in press, Rockwell et.
al. 1987, Cooke et. al. 1984) .

An exponential population growth rate calculated using Queen

Maud Gulf Migratory Bird Sanctuary (QMG MBS) white goose

inventories paralleled Lesser Snow Goose population growth (data

from Kerbes (unpubl. ) and Kerbes et. al. (1983) ) . A lower Ross'oosepopulation growth rate despite equivalent mean clutch size

and nesting success (McLandress, 1983) suggest that Ross'oose
gosling survival rates and reproductive success may be

substantially lower than those for Lesser Snow Goose goslings.
Habitat degradation could be responsible. As quality forage

becomes overgrazed near the colony, families must radiate farther
and fasting goslings must survive longer on residual yolk

nutrients (Ankney 1980, Sedinger 1986). Ross'oose eggs are

smaller (Ryder 1971), thus Ross'oslings may have less residual

yolk nutrients and a more limited ability to travel. As a nesting

colony grows and the denuded margin expands, Ross'eese may be

the first. species forced to feed on poor quality habitat.

JUSTIFICATION: Habitat destruction by geese has been identified
as a priority problem in the Arctic Goose Joint Venture

'rospectus. Overgrazing will continue as the extremely large QMG

MBS Lesser Snow Goose population grows, possibly decreasing long-

.term productivity in much smaller nesting populations of Ross',

White-fronted, and Canada Geese. Locating brood-rearing areas

will facilitate future long-term brood/habitat monitoring

projects and will focus white goose marking efforts in high

density areas. In addition, productivity and gosling body

condition indices calculated from this study could be used to

predict fall flight from the Central Canadian Arctic. This

project will determine if Lesser Snow Goose productivity exceeds

that of Ross'eese as a result of overgrazing.
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OBJECTIVES: The hypotheses tested by this study are 1) pre-fledge
gosling growth and survival are equal between Ross'nd Lesser

Snow Geese, 2) brood dispersal distance does not dif fer between

species, and 3) intraspecif ic gosling growth and survival are
independent of the distance reared from the colony. Documented

brood movements will produce a brood-rearing area map around

Karrak Lake for use in future research. Satellite imagery will be

assessed for suitability as a habitat map to monitor habitat
conditions and explain brood movements. Estimates of nesting,
hatching, and fledging success will provide productivity indices

for Ross 'nd Lesser Snow Geese. Condition indices will be

calculated from growth measurements.

EXPERIMENTAL DESIGN, This study will employ radio telemetry to

track and recapture Ross'nd Snow Goose broods. During late
incubation, 50 females will be nest trapped for leg banding,

collaring, and radio marking (1: 1, Ross ': Lesser Snow) . An

additional 75-100 females will be captured and marked with

alphanumerically-coded neck collars and leg bands or leg bands

only as radio package controls. Goslings in each marked bird nest

will be web-tagged in the star-pipped. stage for brood/parental
identification. The effective sample size for gosling growth and

survival is 480-600 web-tagged goslings. Broods will be located

from three radio towers or a helicopter every day during the

first two weeks and every 3-5 days .thereafter. When possible,
habitat will be recorded with locations. Broods will be

recaptured during August banding efforts and web-tag gosling
recoveries will be weighed and five morphometric measurements

taken. A captive flock of 30 goslings (1:1) will be fed ad

libitum and measured to produce a standard growth curve for

comparing wild gosling growth. Preliminary Landsat thematic maps

will be checked for accuracy between tracking sessions.
Habitat use and brood movement data will be divided into two

categories- initial dispersal and subsequent movements. Habitat

use and home range size and distance from the colony will be

assessed on a weekly basis. If the Landsat imagery proves

suitable, habitat use versus availability will be determined and

the home range site will be mapped and indiced according to

location and habitat conditj.on for comparisons of growth and

survival data. Egg weights, morphometric measurements and

survival estimates will be corrected for age and used to

calculate condition and productivity indices. The hypotheses will

be tested using condition indices, 'survival estimates, and

'movement data in a multivariate Analysis Of Variance (ANOVA).

STUDY AREA: The QMG MBS white goose population has increased

exponentially since 1965 and nearly 50, (approximately 200,000

geese) nest at Karrak Lake (Kerbes unpubl., Kerbes et. al. 1983).

This colony has been occupied for a minimum of 26 years (Kerbes

et. al. 1983) and geese have grazed much of the site down to

exposed mud and sparse vegetation (Alisauskas pers. comm.). Thus

the current white goose population growth rate in the QMG MBS,
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the relative importance of the Karrak Lake site to these geese,
and the unknown potential of habitat destruction on all goose
species make this area a priority site to initiate a long-term
study of gosling growth and survival.

TIMING/ANTICIPATED OUTPUT: This study will be undertaken as a
MSc project through the University of Saskatchewan in cooperation
with the Canadian Wildlife Service (CWS). Fieldwork will begin in
June 1991 and the project will be completed by May 1993. Output
will be in the form of an MSc thesis, publishable journal papers
within one year after completion, and progress reports to the
University of Saskatchewan and CWS.
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PERSONNEL: The student investigator will coordinate field
activities, analyze the data, and report the results. His
qualifications are 1) assisted with a Canada Goose nesting study
in Churchill, Manitoba, 2) radio tracked Pacific White-fronted
Geese in California, 3) radio tracked Mallards at the Delta
Waterfowl and Wetlands Research Station, and 4) graduated from
Cornell University. Two well qualified volunteers will finance
their flight to and from Cambridge Bay to work during the nesting
phase. One technician will work throughout the summer. Helicopte-
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support will be contracted through CWS.

BUDGET:* Costs presented are those for an independent proj ect.
However, logistics and costs integrate completely with the
proj ect POPULATION BIOLOGY OF CENTRAL ARCTIC GEESE, and complete

funding of that proj ect would reduce costs of this project
substantially to an estimated shortfall of $30,000.00.

Per so nne 1 Requirements
Graduate student 9 $ 150/day x 90 days........... $ 13, 500. 00

Field assistant 9 $ 150/day x 90 days...........813,500.00
$ 27,000.00

Operating Expenses
1) Commercial flights- two round trip,

Saskatoon&-&Cambridge Bay, N.W.T.

$ 1350.00 per person
2) Shxppxng.......... ~ ~ ~

3) Twin Otter charter- Cambridge Bay&-&QMG MBS

one tr1p o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~ ~ ~

4) Helicopter charter- 25 hrs.................
5) Fuel, Jet-B (includes positioning

with Twin Otter) 12 drums 9$ 1000.00/drum..
6) Transmitters- 50 9 $ 350 each,

(single purchase) ............ ~ . ~ ...........
7) Miscellaneous (includes web-tags,

neck collars, banding equipment,
bow net traps, tower materials, etc.)......

8) Fuel, gasoline and propane.................

......$2,700.00
$ 1,700.00

......$2,500.00

.....$17,500.00

.....$ 10,000.00

... ~ .$ 17,500.00

......$2,600.00........$500.00
$ 55,000.00

Capital costs
Telemetry system.................................$8,000.00

$ 8,000.00

Annual total costs...................................(90,000.00
Annual matching funds

.CWS (year-end funds) [spent].... ~ ...
'CWS (AGJV Capital) [spent]..........
CWS (NAWMP O&M) [committed].........
Private volunteer assistant [committ
NFWF [requested]....................
Private organizations [requested]...
AGJV [requested]...............-. ~ ..

~ ~ ~ ~ ~ ~ ~

~ ~ ~

ed]

........$500.00

......$8,000.00

.....$29,200.00

.....$ 13,500.00

.....$40,000.00

.....$37,000.00

.....$39,000.00

First-year shortfall... ........... ~ ......$ 39,000.00
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EFFECT OF NECKBANDS ON SURVIVAL QF WHITE-FRONTED GEESE FROM QUEEN
MAUD GULF MIGRATORY BIRD SANCTUARY

PRINCIPAL INVESTIGATOR: Ray T. Ali sausJ:as, Research Scientist,Prairie and Northern Wildlife Centre, Canadian Wildlife Service,
115 perimeter Rd., Saskatoon, Saskatchewan, S7N OX4. (306) 975-
4556, FAX (306) 975-4089.

BACKGROUND: Use of alphanumerically-coded neckbands is a valuable
tool for determining distribution and movements of geese.
However, their use is known to, or suspected to, be associated
with significant mortality in some species (e.g., Ankney 1975,
Craven 1979, but see Raveling 1976). The effect of neckbands-on
survival and recovery rates of Canada Geese were examined a
posteriori by Samuel et al. (1990) who found significantly higher
recovery rates (4 of 7 years) and survival rates (2 of 7 years)
for juveniles. Because of small banded samples of geese, the
authors were unable to statistically detect a significant
difference in overall survival rate between neckbanded (S=0.586),
and non-neckbanded juvenile geese (f=O. 685) . Neckbanded adults
showed significantly higher overall recovery rates (S=0.045) than
did adults without neckbands (S=O. 026) . Samuel et al . (1990)
cautioned that these results were not completely conclusive for
Canada Geese banded at Horicon, Wisconsin, and that they -should
not be applied to other populations of geese.

JUSTIFICATION: The Arctic Goose Joint Venture Prospectus has
specified that updating distributions of various goose
populations is a high-priority need. Also, CWS (1990) identified
that research on the effect of neckcollars on survival of geese
is high-priority. Neckband use has increased substantially
especially in the last 4 years as part of coordinat ed banding and
monitoring networks designed. to update annual distribution of
Lesser Snow and Ross'. Geese, and since 1990, of White-fronted and
Canada Geese. Neckbands are very useful for updating
distributions of geese throughout the year. Also, they may be
used to estimate survival and population size if some assumptions
are made. The important assumption that there is no interaction--
between either natural or hunting mortality, and the presence of
neckbands must be verified before survival or population size is
estimated using collar sightings. This study is designed to
assess what, if any, difference in survival of White-fronted
geese is effected by the presence of plastic neckbands.

OBJECTIVES: The primary objective is to test the hypotheses that
there are no differences in survival or recovery rates of White-
fronted Geese that carry neckbands and USFWS metal leg-bands
compared to those carrying only leg-bands-and no neckbands. This
work will increase the sample size of neckbanded White-fronted
geese for the coordinated marking effort; it will add
substantially to knowledge regarding the winter and migration
distribution of birds marked in the Queen Maud Gulf Migratory
Bird Sanctuary, and important area containing an estimated 43,000
visible birds during nesting (Alisauskas 1990).
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EXPERZNENTAL DESIGN: Non — breeding or failed breeding White-

fronted geese will be captured during the flightless period
between 10-31 July of each year of field work. Geese will be

captured with portable nets after being corralled by a Bell 206b

helicopter. USFWS metal leg bands will be applied to all geese;

alphanumerically coded plastic neckbands will be applied to every

other bird that is leg-banded, thereby balancing any site-
specific capture effects on the treatment (i.e., neckbanded) and

control (non-neckbanded) groups of geese. Survival and recovery

rates will be estimated using models in Brownie et aI.. (1985)

relying on the reporting of bands recovered from hunter-killed

birds, or birds found dead. Specific band recovery models will

be chosen when assumptions about them are either verified or

rejected.
The average number of geese that need to be banded depends

on several variables some of which are known, some assumed, and

some that depend on the objectives of the study. The comparison

between the experimental and control groups of geese is
equivalent to testing survival rates over years of areas (Brownie

et al.. 1985:180.-182) in-that any of those approaches can be

tested with the z test statistic. Because the prediction is that

survival in the experimental group is less than that of the

control, the appropriate test is one sided and the critical value

of z=1.645 at a=0.05.
To determine the average number of geese that must be banded

per year, I calculated z-values for a variety of realistic CV(S~)

ranging from 44 to 12%, R (number of years of handing) -ranging

from 2 to 6 years, and D (the specified average difference in S

between the experimental group and the control) ranging from 0.04

to 0. 12 (Table 1) .
The following assumptions were made when calculating the

required sample sizes: (1) Because they were unknown,

covariances between S- and S +&
were assumed to be null; because

these covariances are invariably negative (Brownie et al. 1985),

and because they are in the denominator in the calculation of z,

assumption that they are 0 will in all likelihood result in a

higher value of z than if covariances were in-fact 0; (2) S=0.65

for control geese; (3) both CV(S ) and S are constant between

years and between experimental and control groups; (4) f, the

recovery rate, equals 0.07 and is constant among years.
For each R, CV(S) was calculated using SE(S)/S (Brownie et

al. 1985:186) after calculating SE(S) following Brownie et al.

(1985:19), again assuming no covariance between S and S +&. For

,.a given CV(S ), CV(S) declines with increasing R. It is CV(S)

that is of immediate interest although it is influenced by CV(S~)

which the investigator has less command over than he does over k.

Using anticipated values of S=0.65 and f =0.07, and variable

values of CV(S~) and h, sample sizes were determined according to

Wilson et al. (1989).
It is expected that 2000 to 3000 White-fronted Geese could

be banded in the Queen Maud Gulf Migratory Bird Sanctuary in each

year by a single banding crew; half of these geese would have

neckbands put on. The average sample sizes per annum, n, shown

in Table 1 are for each experimental group. Thus, for example,
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with a CV(S )=0.10, a desired D=0.08, the resulting CV(S) would
be 0.071 after 3 years of banding, resulting in z=1.309 which
would not detect a difference in survival of 0.08 between groups.
However, D=O ~ 10 would be a significant difference after only 3

years of banding with average annual sample sizes per group of
1670 (because z&1.645).

Assuming a realistic maximum expectation of 1500 per
experimental group for n, the null hypothesis of no difference in
survival between experimental and control groups could be
rejected after 3 years of banding if D&0.12, 4 years if D&0.10, 5

years if D&0.06 (Table 1). It is unlikely that differences in
survival of &0.06 could be statistically detected if 2&7.

STUDY AREA: The dual objectives of this study are (A) foremost to
text the hypothesis that these is no difference in survival
between White-fronted Geese with and without neckbands, and (B)
update the migration and winter areas of these geese from a
breeding ground perspective, as stated in the AGJV Prospectus.
The Queen Maud Gulf Migratory Bird Sanctuary contains high
densities of White-fronted Geese, hut this species has only been
handed there one year previously (1990) . Systematic helicopter
surveys of the sanctuary during nesting in June, 1990 (Alisauskas
1990) indicated medium (&1/km' densities along most of the
entire coastal portion of the sanctuary and very high (&5/km')
densities of observed White-fronted Geese between the Perry River
and the Ellice River. An estimated. 42,649 (95% CI: 34,264
51,034) adult White-fronted geese could be visible in the survey
area (Alisauskas 1990; note that visibility bias is unknown).
Subsequent banding confirmed that high densities of both non-
breeding/failed breeding flocks and family groups were in this
area. Such high densities are necessary if expected sample sizes
of between 2000 and 3000 banded White-fronted Geese are to be
attained.
TIMING/ANTICIPATED OUTPUT: Initiate systematic banding with
alternation of collar application in 1991, and continue in 1992
and 1993. Evaluate attained sample sizes and statistical power
of rejecting'ull hypothesis in 1993/94. Thereafter, an annual
review is suggested to determine how long study should last up to
a maximum of 6 years of handing. Outputs include annual progress
reports, improved and updated information on migration and winter
movements of Central Arctic/Eastern Midcontinent/Western
Midcontinent White-fronted Geese, final report on implications of

,-neckhands on survival and recovery of White-fronted Geese.

LITERATURE CITED:
Alisauskas, R. T. 1990. Nesting distribution and abundance of

geese in the Queen Maud Gulf Migratory Bird Sanctuary,
1990. Unpublished draft progress report, Canadian Wildlife
Service, November, 12pp.

Ankney, C. D. 1975. Neckhands contribute to starvation in
female Lesser Snow Geese. J. Wildl. Manage. 39-825-826.

Brownie, C., D. R. Anderson, K. P Burnham, and D- S.
1985 Statistical inference from band recovery data — a
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handbook. 2nd Edition. U. S. Fish Wildl ~ Serv., Resour.
PL1b. 156.

Craven, S. R. 1979. Some problems with Canada Goose neckbands.
Wildl. Soc. Bull. 7:268-273.

Raveling, D. G. 1976. Do neckbands contribute to starvation
of Lesser Snow Geese. J. Wildl. Manage. 40:571-572,.

Samuel, M. D., D. H. Rusch, and S. Craven. 1990. Influence of
neck bands on recovery and survival rates of Canada Geese.
J. Wildl. Manage. 54:45-53.

Wilson, K. R., J. D. Nichols, and J. E. Hines. 1989. A

computer program for sample size computations for
banding studies. U.S. Fish Wildl. Serv., Fish Wildl. Tech.

Rep. 23. 19 pp.

PERSONNEL: Principal investigator, CWS technician, casual help
(northern resident from Cambridge Bay), helicopter pilot,
helicopter engineer.

BUDGET:
Personnel Requirements

casual help 21 days 9$ 150.00/day........$3,150.00
$ 3/150.00

Operating expenses
1) Travel (Saskatoon&-&Cambridge Bay)

2 people 9$ 1,350.00/person...................$ 2,700.00

2) Travel (Cambridge Bay&-&Perry River)
Twin Otter 2 trips 0$2,000.00/trip...........$4,000.00

3) Helicopter Fuel 20 drums 6$ 171.62/drum.......$ 3,432.40

4) Fuel caching with Twin Otter 20 drums
9$800.00/drum ...............$ 16,000.00

5) Helicopter Charter 30 hrs 9$750.00/hr.......$22,500.00

6) Accommodation during travel (10 person-nights
6$75.00/person-night)..........................$750.00

7) Neckbands (1500 6 $ 3.00/neckband)............$4,500.00

8) Miscellaneous banding supplies...............$ 1.000.00
$ 54,882.40

Capital costs
none.' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ii ~ ~ ~ ~ ~ ~ ~ ~ ~ eOo00

0. 00

Annual Total Costs .............. $ 58, 032. 40

Annual Matching Funds
CWS (NAWMP O&M) [committed].........- ~ ~ ~ ~ ---$ 19&432-00

Polar Continental Shelf Project [requested].$ 22,500.00
CWS (AGZV Funds) [requested]................$38.600.40

First-year Shortfall.............................$38,600.40
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Table 1. Sample sizes necessary to detect variable differences insurvival (D) between groups of White— fronted Geese with, and
without neckbands. Assumptions are outlined in text.

CV(S )

k=(number of years of banding)

4 5 6

12. 0 D CV(S) --— & 12
n a

8.5
1165

6.9
775

6.0
576

5.4
459

.12 z
..10 z
.08 z

1. 192
0.979
0.771

E. 686
1. 384
1. 091

2. 065
Z,. 695
1.336

2.385
1.957
1.542

2. 666
2.2.88
Z. 724

10. 0 D CV(S) --— & 10
n

7.1
1670

5.8
1097

5 '
829

4.5
660

.10 z

.08 z

.06 z

1. 174
0.925
0.683

1.66E
1.309
0.967

2. 034
1.603
1. 184

2.349
1. 851
1.367

2. 626
2. 069
1.528

8.0 CV(S) ---& 8. 0
n

5.7
2591

4.6
1744

4.0
1295

3.6
1032

.10 z

.08 z

.06 z

.04 z

1.468
1.157
0.854
0.561

2. 076
1. 636
1.208
0.793

2.543
2. 003
1.480
0.972

2.936
2.313
Z. 709
1. 122

3.283
2.586
1.910
1. 254

6.0 CV(S) ——& 6. 0
n

4.2
4773

3.5
3012

3.0
2303

2.7
1834

.08 z

.06 z

.04 z

1.542
1. 139
0.748

2.18Z.
1.611
1.058

2. 67E
1. 973
1.295

3.085 3 -449
2.278 2.457
1.469 1.672

4.0 CV (S) ---& 4 . 0
n

2.8
10739

2.3
6976

2.0
5182

1.8
4127

z
z
z

.08 1. 542 2.181 2.671 3.085 3.449

.06 1-139 1.611 1.973 2.278 2.457

.04 0-748 - 1.058 1.295 1.469 1 672

not calculated because significant z-value not present.
italicized z-values are significant at P=0.05 for detecting

specified difference in survival between collared and non-
collared groups for specified CV(Si).
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HABITAT MAPPING OF THE QUEEN MAUD GULF MIGRATORY BIRD SANCTUARY

PRINCIPAL INVESTIGATORS: Robert S. Ferguson, Habitat Biologist,
Canadian Wildlife Service, P. O. Box 637, Yellowknife, Northwest

Territories, X1A 2N5, (403) 920-8532 FAX (403) 873-8185; Ray T-

Ali sauskas, Research Scientist, Prairie and Northern Wildlife

Centre, Canadian Wildlife Service, 115 Perimeter Rd., Saskatoon,

Saskatchewan, S7N OX4, (306) 975-4556, FAX (306) 975-4089; Gordon

Stenhouse, NWT Manager, Ducks Unlimited (Canada), P. O. Box 2641,

Yellowknife, Northwest Territories, XIA 2P9, (403) 873-6744 FAX

(403) 873-6387.

BACKGROUND: The Queen Maud Gulf MBS, encompassing about 62,900

km's the largest in the NWT. The coastal and riparian habitats

of this area comprise important nesting areas for White-fronted,

Canada, Ross'nd Lesser Snow Geese. Recommendations in response

-to the Northern Mineral Policy proposed a reduction in size to

about 54,000 km', subject to a thorough field assessment of the

Sanctuary's migratory bird resources. Ongoing projects include

the assessment of the distribution and abundance of all geese in

the sanctuary, as well as Tundra Swans, Common Eiders, King,

Eiders, Oldsquaw, Pintail, Sandhill Cranes, Loons, and Ptarmigan.

An understanding of the spatial distributions of habitat types

within the Sanctuary is needed.

JUSTIFICATION: The Arctic Goose Joint Venture Prospectus

identifies population regulation and breeding distribution as

being the greatest research needs for North American Arctic Goose

populations. Little is known about the factors that influence

the breeding distribution of many species of Arctic Geese, but

the most likely influence is the distribution of suitable
habitat. Habitat inventory data are needed to document the

relationships between waterfowl nesting distributions and habitat

features. An understanding of these relationships would assist

in identifying areas of particular importance to waterfowl within

this vast Sanctuary. The distribution of these key habitats will

be a major factor in delineating a revised boundary for the

Sanctuary. This information is also a prerequisite to conducting

detailed research on the nesting ecology of waterfowl. Most

importantly, the results may be used to predict the suitability
of other areas in the Central Arctic for nesting waterfowl on the

basis of the presence or absence of particular habitat features.

.- OBJECTIVES, The objective of this 2-year study is to verify

imagery of arctic habitats (rock outcrop, various classes of wet

and dry tundra based on hummockiness and thus suitability for

White-fronted Goose nesting habitat, coastal Puccinnellia

habitats, and inland aquatic habitats). This will provide a

database to examine association between distribution/abundance of

arctic geese and arctic habitat.

METHODS: The primary source of information for mapping the

spatial distribution of habitat types will be Landsat Thematic

Mapper (TM) data, supported by ground data to verify visual
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interpretations of the satellite imagery. Particular emphasis
will be given to delineating those habitat types of functiona]
importance to waterfowl (e.g., wetlands, lowland feeding areas,
nesting areas, brood rearing areas). Landsat TM data (2 full
scenes, recorded 14 and 16 July 1989) were acquired in 1990
preliminary enhancements of the data were performed at the NWT

Centre for Remote Sensing and examined during 1990 fieldwork in
the arctic. Verification of the visual interpretation of the
images requires that ground data be collected from all parts of
the sanctuary. It is important to sample sites covering the full
range of spectral values from the entire area because of spectral
variability between scenes and within cover types. Collection of
ground data in such a large area requires that sampling be done
over two field seasons.

Field work will be conducted in the summers of 1991 and
1992, and will require about 100 hr of helicopter support.
Ground data (including descriptions of landform, topography,
substrate, vegetation and surface moisture) will be collected and
analyzed in relation to goose distributions in order to identify
cover types of greatest importance to waterfowl. The spatial
distribution of these cover. types, in conjunction with data on
goose distribution and abundance, will be used as the basis for
modifying the Sanctuary boundaries.

STUDY AREA: Based on the excellent spectral variability of the
essentially cloud-free imagery, and on preliminary ground
verification of the image, a broad cover-type map of the
Sanctuary may be produced by visual interpretation of enhanced
imagery, thereby eliminating the need for automated
classifications (which would be extremely time consuming for such
a large area). Also, the Sanctuary has areas with highly
spatially variable densities of breeding White-fronted, Small
Canada, Ross'nd Lesser Snow Geese as well as Sandhill Cranes,
King Eiders, .Northern Pintail and Tundra Swan. The highly
variable habitat, the excellent imagery, and highly variable
spatial abundance of geese makes this an excellent area to
examine arctic goose-arctic habitat associations.

TINING/ANTICIPATED OUTPUT: Preliminary field work was done in
1990 assessing quality of imagery. Ground verification will
commence in 1991 and continue until 1992. Progress will be
reviews in each year. Color maps showing the distribution of key
habitats for nesting and moulting waterfowl in the QMG MBS; A

,-revised boundary for the QMG MBS, based on waterfowl habitat and
population data; Greater understanding of the relationships
between nesting arctic geese and their summer habitats; Habitat
Inventory data which may be used as input to a Geographic
Information System for future studies of the nesting ecology of
arctic geese.
PERSONNEL: Principal investigators, helicopter pilot, helicopter
engineer.
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Personnel requirements
Il O ne ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 0 0

0.00
Operating expenses
1) Travel (Saskatoon, Yellowknife&-& Cambridge

Bay) 2 people 0 $ 1000.00/person.............
2) Travel (Cambridge Bay&-&Perry River)

Twin Otter (2 trips 0 $ 2,000.00/trip).......
3) Food (5 person-days 9 $ 50.00/person-day)....
4) Helicopter Fuel

(30 drums 9 $ 171. 62/drum)...................
5) Fuel Caching

(30 drums 9 $ 800.00/drum).o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

6) Helicopter Charter
(50 hr Q $ 700 o 00/hr) ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

7) Miscellaneous (stationery, topographic maps,
processing and printing of remote sensing
ro ducts ) o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

P

Capital Costs
1) Satellite Imagery (f irst year only).........

.$ 2,000.00

.$ 4,000.00

.$ 3,500.00

~ $ 5,148.60

$ 24,000.00

$ 35,000 F 00

.S1,500.00
$ 75,148.60

.$ 9,000.00
$ 9,000.00

Total Annual Cost................... ~ $ 84,148.60

Total Project Cost (2 years)....................$159,297.20

Annual Matching Funds
CWS (purchase Satellite Imagery

year only) [spent]........
CWS (NAWMP O&M) [spent]........
DU (Canada) [requested].......;
Polar Continental Shelf

Project [requested]......

first..............'$9/000.00
... ~ .........$38,864.00.............$35,000.00

835,000.00

First-year Shortfall.................. ~ ..........$36,320.00
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SPRING NUTRITIONAL ECOLOGY OF WHITE-FRONTED AND SMALL CANADA
GEESE NESTING IN QUEEN MAUD GULF MIGRATORY BIRD SANCTUARY

PRINCIPAL INVESTIGATORS: Ray T. AZisauskas, Research Scientist,.
Canadian Wildlife Service, Prairie and Northern Wildlife Centre,
115 Perimeter Rd., Saskatoon, Saskatchewan, S7N OX4, tel (306)
975-4556, FAX (306) 975-4089; C. Davi son Anicney, Professor,
Department of Zoology, University of Western Ontario, London,
Ontario, N6A 5B7, tel (519) 661-3148 FAX (519) 661-2014; Graduate
Student, MSc candidate to be named, Department of Biology,
University of Saskatchewan, Saskatoon, Saskatchewan.

BACKGROUND: Only for Lesser Snow Geese migrating through the
eastern portions of the great plains of North America has the
timing of spring nutrient reserve storage been completely
documented (Alisauskas 1988). Timing of storage varies for
different nutrient reserves; protein reserves are stored in two
episodes by migrating female snow geese from this population
early in spring migration at latitudes south of the Missouri
River Valley, and. late in spring migration when geese stage on
the Hudson Bay lowlands; fat reserves are stored mostly on the
northern plains in the Dakotas and southern Manitoba.
Fragmentary information on Atlantic Brant (Van Gilder et aZ.
1986) shows that these birds, unlike Lesser Snow Geese, store
considerable fat on wintering areas before departure for spring
migration. This and other research on, e.g., Greater Snow. Geese
(Gauthier et al 1984a,b), Canada Geese (Hanson 1962, Raveling
1979), indicates that timing of nutrient storage by geese in
spring varies by species.

Significant studies of body composition have been done
relating size of nutrient reserves of some species of arctic-
nesting geese including Ross'eese (Ryder 1970), Lesser Snow
Geese (Ankney and MacInnes 1978), Brant (Ankney 1984), and
Cackling Geese (Raveling 1979), to how many eggs can be laid by
individual females. A common finding of studies to date are that
virtually all nutrient reserves (fat, protein and mineral) are
acquired before members of each of these species arrive on arctic
nesting grounds. Thus, events that influence acquisition of
nutrient reserves during spring migration have an important
bearing on subsequent productivity and fall population size.

JUSTIFICATION: The CWS ad hoc/National Goose Working Group has
determined that little is known about population regulation,

, distribution, population size, and general ecology of
Midcontinent population of White-fronted Geese and Short-grass
prairie population of Canada Geese. No information is available
on the timing of fat, protein and mineral storage by White-
fronted or Small Canada Geese nesting in the Queen Maud Gulf MBSI

where large numbers of both species occur. Research that
documents the timing and extent of nutrient reserve acquisition
during spring for different species of arctic-nesting geese is
required first step toward understanding where nutrition of geese
may influence productivity and survival. Concerns about
provision of suitable habitat important to geese during spring
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migration can be addressed only if the location and extent of

nutrient storage is known. Also unknown are the diets consumed

by each species after arrival on arctic nesting areas. Such

information may add insight into factors affecting the nesting
distributions of both of these species of arctic geese.

OBJECTIVES
-Determine importance of northern plains for spring nutrient
storage by White-fronted and small Canada Geese (SGP).

-Assess if prenesting period in the arctic is a period of

nutrient gain, equilibrium, or less for White-fronted
and small Canada Geese arriving in the Queen Maud Gulf

Migratory Bird Sanctuary.
-If the prenesting period in the arctic is a period of

nutrient gain or maintenance, determine which plant
foods and associated habitats are important spring
feeding areas in the arctic for Midcontinent White-

fronted, and Shortgrass Prairie Canada Geese.

METHODS: Over two years, each species of goose will be sampled in

Sasktachewan/Alberta twice during spring migration (the first
sample shortly after arrival on the prairies, and the second

sample about two weeks after the first), again after arrival onto

arctic nesting areas in QMG MBS, and finally at initiation of egg

laying. Each sample requires 10-15 adult geese per sex to

acquire acceptable confidence limits for means of nutrient
reserves. Esophageal contents will be sorted and individual food

items will be sorted by plant species and organ; these will then

be analyzed for nutrient content. Dissection and chemical

analysis of geese will follow Alisauskas (1988), and fat, protein

and mineral reserves will be measured for each.

STUDY AREA: During spring, both species occur in large numbers in

eastern Alberta and Western Saskatchewan. Large numbers also

occur along the coastal portion of the Queen Maud Gulf Migratory

Bird Sanctuary. This will facilitate collections, and will allow

the study to share logistics with other research on arctic geese

in the Sanctuary.:

TIMING/ANTICIPATED OUTPUT: Field work to begin in April, 1991 and

end in June, 1992. Several papers in scientific journals,
management recommendations, MSc. thesis, identification of

important spring feeding habitats in the Central arctic.

LITERATURE CITED
Alisauskas, R. T. Nutrient reserves of Lesser 'Snow Geese

during winter and spring migration. Unpubl. PhD Thesis,

Univ. Western Ont. London, 261 pp.
Ankney, C. D. 1984. Nutrient reserve dynamics of breeding and

molting Brant. Auk 101:361-370.
Ankney, C. D., and C. D. MacInnes. 1978. Nutrient reserves and

reproductive performance in female Lesser Snow Geese. Auk

95 459-471
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Gauthier, G., J. Bedard, J. Huot, and Y. Bedard. 1984a. Spring
accumulation of fat by greater snow geese intwo stating
habitats. Condor 86:192-199.

Gauthier G., J. Bedard, J. Huot, and Y. Bedard. 1984b. Protein
reserves during staging in Greater Snow Geese. Condor
86:210-212.

Hanson, H. 1962. The dynamics of condition factors in Canada
Geese and their relation to seasonal stresses. Arctic
Institute N. A. Tech. Paper no.12. 68 pp.

Raveling, D. G. 1979. The annual cycle of body composition in
Canada Geese with special reference to the control of
reproduction. Auk 96:234-252.

Ryder, J. P. 1970. A possible factor in the evolution of
clutch size in Ross'eese. Wilson Bull. 82:5-13.

VanGilder, L. D., L. M. Smith, and R. K. Lawrence. 1986.
Nutrient reserves of premigratory Brant during spring.
Auk 103:237-241.

PERSONNEL: 2 Principal investigators.
BUDGET:
Personnel requrements

Graduate student salary....................$12,500.00
$ 12, 500. 00

3)
4)
5)

,6)

Operating expenses:
1) Travel (Saskatoon&-&Cambridge Bay)

2 people 6$ 1350.00/person
2) Travel (Cambridge Bay&-&Perry River

Twin Otter 2 trips 6$ 2,000.00/trip.
Fuel......................
Freight and Storage................
Food ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Analyses of Geese................. ~

$ 2,700. 00

..$4,000.00

..$1,000.00

..$3,000.00

..$3,000.00

.820,000.00
$ 33,700.00

Capital costs
none... ~ ~ ~ oo ~ ~ ' ~ ~ ~ a ~ ~ a ~ ~ ~ 0 00

0.00

Annual Total Costs..............................$46,200.00
Total Project Costs.............................(92,400.00
Annual Matching Funds

CNS (AGJV Funds) [requested]...............$46,200.00
C

Current Annual Shortfall ........ $ 46, 200. 00
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NECK-BANDING OF WHITE-FRONTED GEESE AT INGLIS RIVER, NWT.

PRINCIPAL INVESTIGATORS: Di ck Zeroes, Biologist, Canadian

Wildlife Service, Prairie and Northern Wildlife Centre, 115

Perimeter Rd., Saskatoon, Saskatchewan, S7N OX4, (306) 975-4111

FAX (306) 975-4089; Gordon Stenhouse, NWT Manager, Ducks

Unlimited (Canada), P.O. Box 2641, Yellowknife, Northwest

Territories, X1A 2P9, (403) 873-6744 FAX (403) 873-6387.

BACKGROUND: Initial surveys have indicated about 15% of the

Eastern Mid-continent Population of White-fronted Geese nest and

moult in the Inglis River area, Northwest Territories (Bromley

and Stenhouse, unpubl. data). This location is on what is
thought to be the extreme northeastern edge of the species

breeding range. To date, there has not been any marking or

banding of geese in this area, partly because of the remoteness

and consequently the high cost of operating there. In recent

years, the winter distribution of breeding populations appears to

have shifted to the point where current understanding of

population delineation is cloudy. The geographic affinities of

these eastern birds is unknown.
Starting in 1990, a cooperative and co-ordinated marking

program for Mid-Continent White-fronted geese was initiated from

Alaska to Queen Maud Gulf in the central arctic, when over 3,000

were collared. Despite this success, it is important to mark

geese in the Inglis River area, beginning in 1991, to take

advantage of programs currently in place for monitoring

observations during migration and during winter.

JUSTIFICATION: Updating winter and migration distributions of

goose populations based on samples banded in the arctic is
identified by the Arctic Goose Joint Venture Prospectus as an

area in need of attention.

OBJECTIVES: Provide a marked sample of White-fronted Geese on

what is thought to be the extreme northeast portion of their
breeding range to better delineate the fall and winter range of

the western mid-continent population.

METHODS: Standard helicopter banding.

TIMING/ANTICIPATED OUTPUT: Initiate banding in 1991. Possibly

continue in 1992, 1993 depending on numbers banded in 1991. New

,. information on the distribution of Western Midcontinent

Population of White-fronted Geese will result.

PERSONNEL: 2 Principle investigators, casual help, helicopter

pilot, helicopter engineer.

BUDGET:
Personnel requirements

Casual help............------.--..--- ~ ~ - ~ 1 000.00

Operating expenses
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1)
2)
3)
4)
5)

6)
7)

10 hours helicopter ferry.......
10 hours handing
5 hours fixed wing support......
Food, gear, collars
Travel (2 people from Yellowknif
Gjoa Haven).....................
Fuel caching....................
Accommodations..................

~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~

e to

...$ 6,000.00

...$ 6,000.00

...$ 1,750.00

...$2,500.00

... $ 2, 000. 00

...$ 1,500.00

...$ 2,500.00
$ 22,250.00

Capital costsnone......................... ~ ~ ~ ~ a ~ ~ ~ 0 ~ 00

Annual Total Costs...... ~ ....................$23,250.00

Annual Matching Funds
none. ~ . 0.00

First-year shortfall ... ~ ......$23,250.00
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THE KENT PENINSULA, NWT

Submitted to:

Arctic Goose Joint Ventvre
North American Waterfowl Management Plan

Submitted by'.

. Thotnas C, Tacha
Caesar Kleberg Wildlife Research Institute

Texas A%I University
Campus Box 218

Kingsville, TX 78363
Phone (512) 595-392Z

and

Robert G, Bromley
Department of Renewable Resources

Government of NWT
Box 1320

Yellowknife, NWT
Canada X1A 2L9

Phone (403) 873-0293

September, 1990
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Brood Ecology of Canada and White-fronted Geese on the Kent Peninsula,NW'&'OAL:

To better understand brood ecology of small Canada t'Branta canadensis

hutchinsii/parvipes) and white-fronted (Anser albifrons) geese in arctic

Canada,

BACKGROUND:

The Department of Renewable Resources (DRR) of the Government of the

Northwest Territories of Canada has been conducting studies of the nesting biology of

syrnpatric small Canada and mid-continent white-fronted geese since 1987 in a circa

(

15km'tudy area located 160k'outhwest of Cambridge Bay on the Kent Peninsula.

Habitat composition and availability on the study area has been delineated using satellite

hnagery. Nesting of both species is common (75-100 nests each) in the study area. Nest-

trapping efforts for both Canadas and white-fronts have been successful. A cabin has

been erected on the study site with adequate equipment to support up to 12 people.

Logistics and air support options are adequate.

OBJ ECTIVES:

1, To estimate survival of Canada and white-fronted gosiings from hatching to

fledging.

2. To ntonitor movements and mixing of broods for each species.

3. To quantify and compare brood habitat use and selection for each species.
I
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JUSTIFICATION:

The breeding biology of small Canada and white-fronted geese nesting in arctic

Canada is poorly understood. Productivity of these geese has recently been monitored to

the hatching stage, but nnt to fledging, Understanding brood survival is essential for

predicting fall flights upon which annual harvest regulations should be based. The

proposed brood ecology study, when confined with ongoing DRR nesting studies, will

complete a basic understanding of natality and breeding habitat requiretnents of these

species. Such information is fundamental to conservation of arctic goose habitats and

responsible management of arctic goose populations.

METIIODS:

A total of 15 adult females of each species will be trapped each year (1991 and

1992) during the last week of incubation (usually early-mid July), and marked with an

aluminum leg band, individually coded neck collar, and a radio transmitter. All gosling~

Ql = 5%pecies) hatched from these nests will be marked at the nest with web tags and

miniature radio transmitters within 18 hours. Additional adult females and goslings will

be marked with neck collars or web tags at other nests. Movements, habitat use,

affiliations with other geese, and mortality of radio-marked parent females and goslings

will be monitored by ground andjor aerial searches daily until fledging (usually late

August-early September). Additional information will be obtained through recapture of

n&arked adult females and goslings during banding in July and August.
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Movements and habitat use data will be summarized by week following hatch;

habitat use will be compared to habitat availability to delineate habitat selection by

broods of each species. Daily and seasonal survival rates will be calculated for goslings

and compared between years and species.

SCHEDULE OF ACTIVITIES:

Project Duration: 1 January 1991 - 31 May 1993

Field work: 15 June - 1 September 1991-92

Analysis and reporting: September 1991- June 1992, September 1992 - May 1993

R EPORTIN G;

An annual progress report wiil be provided by 1 January 1992,

A final project report will be provided by 1 June 1993.

PERSONNEL'.

Thomas C. Tacha. - Principal investigator

Robert G. Bromley - Co-principal Investigator

M.S, Student - to be named

Research technician - to be named

COLLABORATING ACiENC1ES:

Caesar Kleberg Wildlife Research Institute (TAIQ)

Department of Renewable Resources (5%T)

Ducks Unlimited (Canada)
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13UDGET: ($ U,S.)

Item

Personnel
Research Technician (I $ 1,000/rno)
Fringe Benefits (Qn 17.1%)

M.S.Fellowship
6$700-800/mo

Travel
Conuuercial Air
Per diem and Lodging

Contractual Services
Air Charter

1991

$ 3,000
513

$ 8,400

$ 4,000
587

$ 6,000

1992

$ 3,000
513

$ 8,400

$ 4,000
487

$ 6,500

$ 0
0

$ 4,000

$ 0
500

Supplies
Transmitters
Camp Supplies
Telemetry supplies

Equipment
Telemetry receivers

Total Request-AGJV (75%)

CK%RI Contribution (25%)
Principal Investigator Salary,
fringe benefits, and computer time.

$ 18,000
2,000

500

$48,000

$ 16,000

$20,000
2,000

100

$45,000

$ 15,000

$ 0
0
0

$ 4,500

$ 1,500
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ARCTIC GOOSE JOINT VENTURE PROPOSAL:

HABITATS AND POPULATIONS OF PACIFIC BRANT

IN THE CANADIAN WESTERN ARCTIC

January 1991

Ducks Unlimited Canada

Canadian WQdlife Service

Yellowknife, Northwest Territories
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HABITATS AND POPULATIONS OF PACIFIC BRANT

M THE CANADIAN AVESTERN ARCTIC

Background and Rationale

Pacific or Black Brant (Branta bernicla nimicans) breed in coastal areas of the Western

and High Arctic regions of Canada, Alaska, and Siberia. This small maritime goose

migrates in spring and fall along the Pacific coast. Most or all of the population uses

the Izembek Lagoon (in southwestern Alaska) as a staging site during both migrations.

Brant winter on the Pacific coast, with about 90% of the population moving southward

to the Baja California region of Mexico, the other 10% remaining in Canada and the

United States (Figure 1). At least two different breeding stocks of brant occur in the

Pacific Flyway: the Black Brant (Branta bernicla nimicans) of the Low Arctic, and the

"gray" brant, possibly also a distinct subspecies, of the High Arctic (Boyd and Maltby

1979, Boyd et al. 1988, Reed et al. 1989a, Shields 1990). The stocks appear to be fairly

discrete, remaining segregated on breeding, staging, and wintering areas (Reed et al.

1989a,b).

Numbers of Pacific Brant are low compared to populations of many other arctic-nesting

geese (North American Waterfowl Management Plan 1986) and any error in our

management of brant populations or habitat could prove to be costly. As indicated in

Table 1, the risk of catastrophic mortality or reproductive failure caused by pollution,

disease, adverse weather, or disturbance could be critical because of these low

population levels, the maritime and colonial nature of brant, and the potentially limi'ted

abundance of suitable habitat. For these reasons, brant have been designated as a

priority species under the Arctic Goose Joint Venture (Bromley et al. 1986, Canadian

Wildlife Service National Goose Working Group 1989).

The proposed study concerns three major deficiencies in our knowledge of the brant of

the Canadian Western Arctic: (1) population distribution, abundance, and trend;

(2) habitat use and availability; and (3) population delineation on breeding, migration,

and wintering ranges. The geographic focus of the study will be Banks Island as this
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area likely represents the most important breeding area for brant in the Canadian

Western Arctic (Manning et al. 1956, Pacific Flyway Technical Committee 1981).

cooperative investigation, involving Ducks Unlimited Canada and the Canadian Wildlife

Service, will be carried out over a four-year period from 1991-92 to 1994-95.

Obiectives

(1) Determine the status, distribution, and abundance of Pacific Brant on Banks Island

(2) Identify important habitats for breeding and moulting brant on Banks Island and
the characteristics of these habitats.

(3) Delineate the different stocks of brant that exist on Banks Island and their
wintering grounds.

Methods

~I

Population status, distribution, and abundance

Brant present special problems for population inventories because they can nest either

colonially (at densities sometimes exceeding several hundred pairs per km ) or in a

highly dispersed manner (population densities less than one pair km ). The distribution

and abundance of brant on Banks Island will have to be determined through a

combination of helicopter surveys for widely dispersed nesters and moulting flocks, and

intensive searches of colonies by boat and on foot. Aerial surveys will follow methods

described by Hines et al. (1990). A Bell 206B Helicopter will be flown along straight

transect lines 45 m above ground at a ground speed of about 80 km/hr. All brant

observed within 200 m of the transect will be used for calculations of population

densities but observations made outside transects will provide additional information on

distribution of moulting birds and (possibly) location of colonies. Surveys will be

stratified according to methods described by Caughley (1977) and Gasoway et al. (1986)

if preliminary results suggest that is feasible. Ground counts of all nests will be carried
C

out at small colonies, and sample plots (Sedinger 1989) or line-transects (Anderson et

al. 1979, Burnham et al. 1980) will be used to count breeding pairs at large colonies.
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Habitat

Habitat studies will combine the information gathered during aerial surveys with

descriptions of "available" and "used" macro-habitats (i.e., landscape or vegetation units

that can be mapped at a scale of 1:50 000). Preliminary assessment of cover types used

by nesting and moulting brant will be carried out in 1991, and study sites for more

intensive investigations will be determined at this time. The major cover types present

in at least two areas used by brant will be determined in 1991 through interpretation of

Landsat images and black-and-white air photos. Habitat features that are readily

reco~zed from remote-sensing imagery and known to be important to geese and other

waterfowl (e.g., vegetation type, the presence of hydrophytic sedges and grasses, pond

size, depth and turbidity of water) will be used in delineating cover types (Pakulak et al.

1974, Ritter et al. 1989). Whenever possiole, vegetation cover types will be interpreted

in terms of existing information on soils, surficial geology, and climate so that the

relationships among physical environment, plant communities, and goose distribution are

better understood. Major habitat types will be mapped at a scale of 1:50 000.

Population Delineation

Flightless geese will be captured by helicopter "drives" (Timm and Bromley 1976,

Maltby 1977). Each captured bird will be equipped with an aluminum United States

Fish and Wildlife Service band on one leg and a numbered plastic band on the other

leg. Systematic observations carried out on staging and wintering sites as part of other

AGJV programs will provide useful information on migration and wintering affinities of

the colour-marked brant. Flightless adults will be banded during mid-summer, and

young birds will be banded later in the summer. A minimum of 500 adult geese, and as

many young of the year as possible, will be the banding goal for each year of study.

Potential banding sites will be identified during population surveys and habitat studies.

Coordination with Other AGJV Projects and Cooperation with the Inuvialuit

The investigation of brant populations will be closely integrated with other studies of

waterfowl in the Inuvialuit Settlement Region being carried out by the Canadian

Wildlife Service, and other AGJV projects conducted on migration routes and wintering
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grounds (Table 2). Logistics will be simplified, costs si~cantly reduced, and the

overall quality of the results greatly enhanced by coordinating all projects. Two CWS

programs will be especially important in this regard: the proposed population

inventories of eiders on Banks and Victoria islands, and ongoing population inventory

and banding studies of geese and swans on the adjacent mainland region. These studies

will produce useful information on brant for geographic regions other than Banks

Island, and effectively will expand the geographic base of the proposed study at no

additional cost.

Successful wildlife management programs cannot be implemented in the Western Arctic

without the close cooperation, involvement; and support of the Inuvialuit. The people

from Sachs Harbour will assist in fuel caching and field work, and as part of other CWS

studies of the waterfowl of the Inuvialuit Settlement Recon, the traditional knowledge

of brant distribution and abundance will be determined.

Outguts

(1) Annual progress reports on the distribution, abundance, habitat, and

survival/mortality of Pacific Brant (15 December 1992, 1993, 1994, 1995);

(2) Final publication of results in scientific journals or technical reports (manuscripts

produced by 31 December 1995).
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Time Table and Bud~et

The project can be divided into two discrete components - "subproject 1" dealing with

the distribution, abundance, and habitat, and "subproject 2" addressing population

delineation, migration routes, and wintering sites of the brant from Banks Island. The

annual cost, including salary and benefits for the project biologist ($45 K per annum), is

— . $248.4 K. Detailed breakdowns of the costs of the two subprojects are indicated in

Tables 3 and 4, and a time table for completion of work during 1991-92 is presented in

Table 5. It is anticipated that the time-table will be similar in future years.
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Figure 1. The distribution of Pacific Brant.
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Table 1. Concerns about breeding populations of Pacific Brant in the Canadian

Arctic.'1)

Population levels of brant are relatively low, and there is little room for error m
management of these populations. Risks due to catastrophic mortality are great
because of the small population size.

(2) The population status of Pacific Brant in Canada is unknown (are populations
decreasing, stable, or increasing?) and there is a lack of information on
distribution and abundance.

(3) Brant are the most maritime North American goose roosting, nesting, feeding,
and rearing their young on or near the sea. Like other seabirds, they are
vulnerable to oil spills and other forms of marine pollution.

(4) Many brant nest colonially and the birds from a specific breeding site are
associated on staging and wintering grounds also. Localized impacts such as
industrial developm.ent, hunting, pollution, disease, or food shortage could have a
substantial, perhaps disastrous, effect on a particular'breeding stock of birds.

(5) Stocks of brant may be genetically distinct and should be managed as discrete
subspecies.

(6) Brant are specialized in their use of habitats both on breeding and wintering
grounds. The habitats on which brant are dependent are likely limited.

(7) Brant numbers have declined precipitously in some parts of their breeding and
wintering range.

(8) There is a significant subsistence harvest of Pacific brant in the Canadian
Western Arctic. Brant stocks will need to be maintained at healthy levels so that
this harvest can be continued.

'eferences:
Boyd (1979), Boyd and Maltby (1979), Boyd et al. (1988), Bromley et al. (1986),

Canadian Wildlife Service National Goose Working Group (1989), Lensink (1987),

McLandress (1984), Pacific Flyway Technical Committee (1981), Reed et al. (1989a,b),

Shields (1990)
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Table Z. Projects with which the study of Pacific Brant on Banks Island will be

closely coordinated.'1)

Population surveys and banding studies of geese and swans on the mainland of

the Inuvialuit Settlement Region (Canadian Wildlife Service).'2)

Population surveys of King and Common Eiders on Banks and Victoria island

(Canadian Wildlife Service).

(3) Inventory of migratory birds and their habitat in and near Kendall Island Bird

Sanctuary (NOGAP study by Canadian Wildlife Service).

(4) Study of inter-colony dispersal of brant (University of Alaska).

(5) Radio-telemetry study on brant use of staging and wintering sites (United States

Fish and Wildlife Service).

(6) Annual monitoring of brood sizes, age ratios, and productivity of brant on the

staging area at Izembeck Lagoon, Alaska (United States Fish and Wildlife

Service).

(7) Investigation of migrating brant and their habitat in the Strait of Georgia, British

Columbia (Canadian Wildlife Service).

(8) Distribution of High Arctic brant on staging areas and wintering grounds

(Canadian Wildlife Service).

The agency assuming the lead role in the project is indicated in parentheses.
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Table 3. Annual budget for subproject 1: distribution, abundance,
and critical habitats for breeding and moulting Pacific
Brant on Banks Island.

Output or Steps Person Days O&M (K)

Preparation/literature review

Purchase of maps

Purchase of air photos

0.5

1.2'urchase

of Landsat (Tiff)
transparencies

Fuel purchase

Fuel caching

Travel

Helicopter surveys 30

1.8

15.0"

133'.5'elicopter

ground-truthing of
habitat maps

Air photo interpretation

Data input and analysis

Report writing

Drafting and printing

Field equipment and expenses

Field assistants (Sachs Harbour)

20

20

20

0

15 8"

03

03

0.0

1.0

10.0'OTAL'59
150 topographic maps @ $8.00 each

300 air photos @ $5.00 each

6 Landsat Thematic Mapper transparencies @ $300 each

50 drums turbo fuel @ $300/drum

by sEdoo (local hire) and Twin Otter
E 3 people - Yellowknife - Sachs Harbour return

70 hrs Bell 206B I $630/hr
h 25 hrs Bell 206B @ $630/hr

field and camping equipment, food, hotel, etc-

30 person days 4 $ 125/day
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Table 4. Annual budget for subproject 2 population delineation, staging areas, and

wintering sites of Black Brant from Banks Island.

Output or Steps Person Days OS'K)

Preparation

Travel

Fuel purchase

Fuel caching

15 0.5

12.0'0.8"

Banding drives (helicopter) 40 47.3

Data input and analysis

Report writing

Data analysis

20

20

30

0.5

0.0

03

Drafting and printing 5

Field equipment and expenses 1

0.7

8 gc

Field assistants
(Sachs Harbour) 3.8'OTAL

137

2 trips - Yellowknife - Sachs Harbour return

40 drums turbo fuel @ $300/drum

by skidoo (local hire) and Twin Otter

75 hrs Bell 206B Q $630/hr

nets and poles for drive-trapping geese, food, hotel, etc.

30 person days @ $ 125/day
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Table 5. Time table for completion of 1991-92 program concerning Pacific Brant
habitat and populations on Banks Island.

1 February 1991

1 May 1991

15 May 1991

1 June 1991

15 July

15 August

15 October 1991

15 November 1991

31 December 1991

1 March 1992

1 April 1992

hire project biologist

literature review

acquire field equipment, photos, maps, Landsat imagery

complete planning of Geld work and community consultation

field work on breeding populations

field work concerning habitat and banding

computer input of data

preliminary data analysis

progress report

air photo interpretation, further data analysis

draft habitat map of intensive study areas
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SASKATOOil. SASKATCHEWAN

PROPOSAL
I r .

AERIAL SURVEYS FOR GEESE AND SVANS ILI
AND

BAND I NG OF GREATER VHI TE FRONTED GEESE ON OLD CROV FLATS ~
YUKON g 1 9 9 1

James S. Havkings, Canadian Wildlife Service, Pacific and Yukon Region, Box

6010, Whitehozse, Yukon Y1A 5L7.

Revised 7 December 1990

1. BACKGROUND AHD JUSTIFICATION

The Old Crov Flats, located in the northern Yukon Territory, is recognized as

a wetland area of international impoztance as vaterfovl habitat (IUCN 1987).

Each year it supports on the ozder of 500,000 waterfovl vhich come there to

breed and undergo their annual feather moult. The most common species of

vatezfowl are Scaup, Scoters (primarily vhite-winged Scoters), Northern

Pintail, Oldsquav, and American Wigeon (e.g. Conant and Dau 1990).

In recent years, concern has been raised about the status of White-fronted

Goose populations in North America. In contrast to the situation for many

other North Amezican goose species which aze subjected to heavy hunting

pressure, the population status, distribution, and population dynamics of

White-fronted Geese are very paozly documented, especially foz those birds

which migzate in the Centzal and Mississippi Flyvays. The Vestezn

Midcontinent Population of White-fronted geese 3.s the only population of geese

included in the Arctic Goose Joint Venture Prospectus (Anonymous 1990) which

is currently thought to be declining. The Old Crow Flats lies vithin the

breeding range of the Vestern Midcontinent Population, but there have nevez

been studies to determine the number of geese nesting or moulting on the

Flats. Annual vaterfovl surveys conducted in June by the U. S. Fish and

Vildlife Service foz at least 20 years on the Old Crow Flats suggest a

population averaging about 5',000 whitefronts, but the USFWS surveys aze

directed primarily towards ducks and are not considered accurate for White-

fzonted and .Canada:geese which aze cryptically coloured and fzequently found

on land rathez than in the water. This number (5,000) seems a reasonable

guess at the summer population of vhitefronts on the Flats accozding ta D.

Mossop (pers. comm.) of the Yukon Department af Renevable Resources, vho

conducted studies there duzing the mid-seventies.

'

For three years (1988-1990), the Canadian Vildlife Sezvice has been conducting

special suzveys for White-fronted Geese, Canada Geese, and Tundra Svans in the

Inuvialuit Settlement Region, which includes the Yukon north slope, Mackenzie

Delta, Tuktoyaktuk peninsula, and azeas eastvazd to the Mason Rivez in H.V.T

(His~I a% a1, 198(t)a Qthsz guzveyll havN bean conducted in the breeding range

of the Eastern Mid-cantinent population (Queen Maud Gulf, Kent Peninsula,

Victoria Island).

It is proposed to complement this wozk by using the suzvey technique of Hines

et al. (1990) or a comparable one to estimate the White-fronted Goase, as veil
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as Canada Goose and Tundza Swan populations of the Old Crow Flats'idcantinent

White-fronted Geese have also been banded and colour marked

throuqhout much of their range during the past 5 years and this effort
continues. Banding of the Western Midcontinent population in its Canadian
breeding range began in earnest only in summer 1989, but same banding efforts
have been taking place in the Alaskan breeding ranqe over a number of years,
A small number of White-fronted Geese vere banded in the Old Crov Flats duz'ing
the 60s, resulting in a total of 20 recoveries, but no banding has taken place
since that time. In azder to understand the current movements, winter range,
and mortality of the Old Crov Flats bizds, a three yeaz banding pragzam is
proposed with a goal of banding about 5% of the population each year.

2. OBJECTIVES

2 ~

Estimate the. total breeding population and distribution of Greater
White-fzanted Geese, other geese, and Tundra Swans on the Old Crov
Flats.
Determine the migration routes, wintering grounds, and moztality
zates of Greater White-fronted Geese summering on the Old Czow

Flats.

3 ~ METHODS

3.1 Breedina Population Surveys
3.1.1. Transect Method

At present it is planned to use the techniques of Hines et al. (1990). This

involves flyinq a Bell 206B helicopter equipped with bubble vindovs at
approximately 80 km per hour at 45 m above the ground. The machine vill be

flovn along straight lines followinq the UTM north-south gzidlines (10 km

apart) on standard 1:250,000 topogzaphic maps. Observers vill count birds
within 200 m an eithez side of the helicopter. Each tzansect vill be divided
into 2-km segments as the basis for recording data.

The main poztion af the Old Crov Flats contains 9 tzansect lines totalling 445

km. An additianal area of vetlands south of the Pozcupine River contains 3

transects totalling 60 km. The transects total 505 km and 400 m vide
cozresponding to an azea of 202 km~. The total amount of flying time to
suzvey this azea at 80 km per hour is (445 km 0 60 km)/80 km per h ~ 6.3 h.

Shuttles to Old Crow for fuel at 2 h intervals vill add an additional 150 km

at 160 km/h = appzox. 1 h. An additional 700 km or 4.4 h will be required to

ferry the helicoptez from the base at Tuktoyaktuk to Old Czov. Thus the total
amount of helicopter flying is appzoximately 11.8 h. Adding 104 to this foz

"breathing room" brings the total to 13 h. This should be accomplished in 2

days of flying pzavided the weather cooperates.

3.1.2 Plot Method

Another option vhich vill be considered over the course of the vintez is using

a plot rather than tzansect as the basis for the survey. Plots have a numbez

of advantages over transects and have been used vith good success for
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surveying breeding waterfowl in northern Ontario (Ross 1985, 1987)

Using the same 6.3 h of flying time from Old Crow as the basis, approx. 30 2x2

km plots (120 km') could be searched completely foz all waterfowl species at

the rate of 12 minutes per plot (5 plots or 20 km'er houz); this rate is

derived fzom previous work with plots of this size. If moze resources vere

available, it would be desizable to increase the sample of plots to

appzoximately 50 to improve the precision of population estimates. Fifty

plots would require an additional 4-5 hours of flying time to survey, thus a

total of 17-18 hours including ferry time. Plots could be chosen on a zandom,

systematic, or stratified zandom basis. The same number of observers (three)

would be required as for tzansects. Aerial photos or satellite imagery at a

scale of 1:50,000 or larger would be useful to aid navigation and for marking

the locations of bizds where feasible. Bizd obsezvations would be recozded on

a plot basis and wheze possible by waterbody within each plot.

3.1.3 Discussion

As can be seen above, the plot technique would likely cover about 60% of the

area covered by the transects with the same amount of resources. The

advantages of the plot technique may outweigh this shoztcoming, however. In

pazticular:

2.

3.

4.

5.

Plots would be seazched completely for all waterfowl species

without unknown and possibly significant undercounting of some

species.
The method is more easily repeatable than are transect surveys;

the UTN grid system provides a ready Kramewozk for the survey

design and data base.
The capabilities of the helicopter are used to fall advantage; it
can be flown at whatever speed is optimal, fzom 0 to over 160 km

per hour.
Observers do not, need to be as highly trained as those for fixed-

wing surveys owing to the options of extremely low and slow flight
and repeated passes to identify birds.
Only the wetland area (or whatever is considered potential
habitat) is searched in each plot, eliminating unnecessazy time,

vigilance and observer fatigue which are associated with tzansect

surveys, especially in azeas where the potential habitat is fairly
dispersed.

Fuel for the helicopter will have to be purchased in Old Czow. Accommodation

can be provided at the CVS trailer. Three observers will be required in

addition to the pilot. These persons should pzobably plan to meet the

helicopter in Old Crow, in which case travel for at least two of them will be

required to and from Old Crow.

3.2 Bandinq

Banding effozts will take place during mid-July. A helicopter will be used to

herd flocks of flightless geese into portable pens. Geese will be marked with

standazd metal bands and additional markers (probably neck collazs) according
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to a North American pzotocol. It is hoped that at least 250 (5% of 5,000)
white-fzonted geese can be marked in this fashion each year.

It is assumed that sightings of marked geese would be provided via existing
network(s) of observers established during the past years of banding of the
Western and Eastern Midcontinent populations.

4, DURATION AND PRODUCTS

A three year duration for the project is proposed in order to encompass some
of .the natural year to year variation in populations, and to band sufficient
numbers of birds in different cohorts for .moztality estimates.

Annual reports will be prepared summarizing the results of the surveys and
banding. These reports vill be completed by 1 December of the current year,
i e ~ Dec 199 li 1992'993 ~

5. PERSONNEL

The Principal Investigator will be J. Havkings, who vill be the field pazty
leader for both the surveys and banding'ther personnel for surveys and
banding will be recruited from existing CWS, Yukon Government, and Ducks
Unlimited Personnel, as well as volunteers. At least one pezson from Old Crow

will be hired foz the banding, and if possible, for the surveys.

5. LITERATURE CITED
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Switzerland and Cambridge, UK. 460 p.
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6. BUDGET

~edinq Population Surveva

Item

Helicopter
Charter 25 h g 8650 (dry)
Fuel 25 hr x 100 litre/hr x 82.25/litre(Old Crow)

Travel
3 persons Vhse-Old Crow return 98 700

Accommodation and Expenses in Old Crow (3 days)
Materials

Maps 1:50,000 20 sheets 98 8.00
Landsat Imagery 1:50,000
Aerial photos from NAPL 1:50,000 100 photos 9 $ 4

Pilm
Personnel

(per year FY 91/92 to FY 93/94)
(0 & M) Staff (A-base)

16,250»
5,625»

2,100
300

160
200
400
100

4c

V
O
O

CMS J. Hawkings 2 months 9 3,800
(Other) . 0.5 months 9 3,800

Yukon Gov't, Ducks Unlimited,. volunteers (to be arranged)
Local resident 3 days 9100

Report Printing

. 300
400

7,600
1,900

TOTAL
8 25,835

*TOTAL (excluding 13 h Hell Charter and 1,300 litres fuel) 14@460
$ 9,500

Logistic support from Polar Continental Shelf may cover up to 13 h ($ 8,450) of helicopter charter and

$ 2,925 of fuel costs.

NOTE: The amount requested from The Arctic Goose Joint Venture for surveys will be as much as 825,835 per

year if no PCSP support is forthcoming, or as little as 814,460 if the entire amount requested from

PCSP is received.



BUDGET (continued)
Bandina

Item
(per year FY 91/92 to FY 93/94)

0 & H Staff (A-base)

Helicopter
Charter 30 h (incl. 4.k h ferry from Tuktoyaktuk to
Old Crow and return) 9 650 dry
Fuel 30 hr x 100 litres per hr x 82.25 per litre

Travel
3 persons Vhse-Old Crow return 9 8700
accommodation and expenses in Old Crow 5 days

Personnel
CPS J. Nawkings 1 month 9 3,800

Other 0.5 month 9 3,800
Yukon Gov't, Ducks Unlimited, volunteers (to be arranged)
Local resident 4 days 9 8100

Haterials
Neck Collars 500 9 83
Hiscellaneous (glue, poles, etc.)

Freight for nets, poles, etc.

TOTAI
~ TOTAL (excluding 10 charter and 1,000 litres fuel)

818, 500+
6,7504

2,100
500

400

1,500
200
500

8 30,250
21,700

3,800
1,900

5, 700

Logistic support from Polar Continental Shelf Profect may cover up to 10 h ($ 6,500) helicopter charter
and 1,000 litres fuel (82,250).

NOTE: The amount requested from The Arctic Goose Joint Venture for banding will be as much as 830,250 per
year if no PCSP support is forthcoming, or as little as 821,700 if the entire amount requested from
PCSP is received.
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MOVEMENTS OF GREATER SNOW GEESE IN SPRING

A research proposal submitted to

the Arctic Goose Joint Venture by

Jean-Franrois Giroux

Departement des sciences biologiques
University du Quebec 5 Montreal

C.P. 8888, Succursale A

Montreal, Quebec, H3C 3P8

Tel.:(514) 987-3353 Fax:(514) 987-4648

and

Gilles Gauthier

Departement de biologic
University Laval

Ste-Foy, Quebec, GIK 7P4
Tel.:(418) 656-5507 Fax:(418)656-5902

15 December 1990
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BACKGROUND

Greater snow geese have expanded their spring staging area along the
St.Lawrence River as a result of a large increase in numbers. With the
first expansion in the 70's, snow geese have invaded the Kamouraska and
Isle-Verte areas downstream from their traditional haunts near Cap
Tourmente and Montmagny (Gauthier et al. 1984). The extensive use of
agricultural lands specially of hayfield in this area have brought
important depredation problems and a lots of complaints from farmers
(Bddard et al. 1986). Moreover, the carrying capacity of some Scirpus
marshes, the main feeding habitat, has been reduced (Giroux and Bddard
1987).

With the additional increase in numbers in the mid 80's, geese have
started to use the Lac St-Pierre area located about 250 km upstream
from the other areas. In 1990, more than 2 millions goose-days have
been recorded there compared to 1 million during the preceding spring
(J.-F. Giroux, unpubl. data). No depredation problems have been yet
observed in the Lac St-Pierre area because geese are mainly feeding on
waste corn. Proper management of geese in this region could reduce the
use of the Kamouraska and Montmagny areas thus lessening depredation
problems.

The importance of the different staging areas in relation to energy
reserves have been studied in 1989 and 1990 as part of a larger study
on energetics conducted by G. Gauthier, J. Bddard and J.-F. Giroux. The
pattern of migration and the relative use of each area for staging are
unknown and this information is essential to interpret some results of
the energetic study. Questions such as what proportion of the total
population used the Lac St-Pierre area and what is the average length
of stay of individual birds at each area are unknown. Movements among
the different staging sites in spring are also unknown.

OBJECTIVES

We propose to use radio-telemetry to:
'l- determine the pattern of migration of greater snow geese in spring
along the St-Lawrence river,
2- determine turn-over rates and length of stay of geese at each major
staging area and to
3- determine habitat use and daily movements pattern of geese in the
Lac St-Pierre area.
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JUSTIFICATION

Management implications

Different management measures will have to be taken in the near

future to alleviate some of the current problems caused by the

expanding population of greater snow geese. Creation of additional
refuges has been suggested to increase hunting and observation

opportunities. Revenues generated from these activities could be used

to compensate local farmers for losses in hay production resulting from

spring grazing. Our results will help to suggest the location of these

new refuges.
Qur intensive study in the Lac St Pierre area will allow us to

determine which habitat is preferred. Modification of some agricultural
practices either from a voluntary participation or through some

incentives from governments or private organizations (e. g. Eastern

Habitat Joint Venture, Duck Unlimited, Willife Habitat Canada,

Fondation de la Faune du Quebec, etc.) could retain geese for longer

periods in this region thus reducing the use of areas subjected to crop

depredation.

Similarly, it has been proposed that changes in agricultural
practices in the Kamouraska and Montmagny areas should be implemented.

Use of grass species less attractive for geese and/or more resistant to

grazing coupled with the presence of attractive lure-crop could solve

some of the problems. Our results on distribution and movements of

geese in spring could be used as baseline information to evaluate the

effects of these different management practices that will be

implemented in the coming years. In addition, knowledge obtained in the

St.Lawrence valley about the management of greater snow geese will be

useful to managers dealing with other expanding goose populations in

other parts of the continent.

Population delineation

Knowledge about the existence of several populations of Canada geese

has recently oriented the management of this species. It is presently

unknown if snow geese staging at Lac St-Pierre constitute a distinct
population from those staging at Montmagny or Isle-Verte. Marking geese

at different sites on the wintering grounds and tracking them in spring

at each area along the St.Lawrence river will allow us to determine if
we are still dealing with a single or several populations.

Energy budqet

Establishing the importance of the Lac St-Pierre re91on as a spr&ng

staging area will be useful in understanding accumulation of ener9y

reserves. Use of corn in this area could result in geese leav»g

the arctic with greater reserves than few years ago when 9eese

solely dependent of Scirpus marshes and hayfield.
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STUDY AREA & METHODS

Marking of geese

Greater snow geese will be captured at several sites on the wintering
grounds in late February. Concentrations of birds occur at this time of
the yea.r on both side of Delaware Bay in New Jersey and Delaware.
Efforts will be made to mark representative samples in each large
concentrations. One hundred adult-plumage birds will be fitted with a
transmitter attached with a harness.

Tracking of geese

Geese concentrate at night along the St.Lawrence river and on some

impoundments. These areas will be visited daily to check the presence
of the marked birds. Tracking will be conducted by 3 persons. The first
observer will be based. near lac St-Pierre and will cover the area west
of Quebec City. A second person based in Quebec City will cover the
area around Cap Tourmente as well as the south shore up to L'Islet.
Finally, a third person will cover the south shore from L'Islet to
further downstream. Remote islands in the Montmagny area will be flown
with aircraft every two days.

Intensive tracking will also be conducted in the Lac St Pierre area
to determine habitat use and daily pattern of geese in this area. Two

persons will be responsible for this aspect that will be part of
another project supported by J.-F. Giroux using a grant from the Quebec

Ministry of Education (FCAR).

TIMING & ANTICIPATED OUTPUT

We proposed to conduct this study during the spring of 1991 in order
to use some of the matching funds available until June 1991. The

following calendar will be followed:

February 15-28: Marking of geese in the U.S.

March 15 — May 15: Tracking of geese along the St.Lawrence valley.

June 1 — November 15: Compilation and analysis of data.

November 15 — December 31: Writing of report and preparation of a

scientific manuscript.

We propose to write a report that will be available to managers who

are responsible for greater snow geese and its habitat. We also plan to
write a scientific paper presenting data on movements, turn-over rates
and use of different staging areas. Some information will also be

included in a paper on energetics by Gauthier et al. in order to
explain some of the results.



AGJV Paqe 0 106

LITERATURE CITED
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PERSONNEL

'Jean-Franqois Giroux will be responsible for the overall project
while Gilles Gauthier will coordinate some aspects of the marking

operations. University Laval has staff with expertise and equipment for
catching and banding geese. Nore than 2500 greater snow geese have been

caught and banded in the last ten years. Technicians at UQAM have

gained experience with telemetry and tracking while conducting a

project on black ducks in collaboration with Jerry Longcore of the
USFWS.

BUDGET

(1) Personnel

Banding crew: 5 persons for 2 wks 9 $ 530/wk
including social benefits

Tracking crew: 3 persons for 8 wks 9 $ 530/wk
including social benefits

$ 5 300

12 730

(2) Operatinq expenses

Banding operation:

Rental of 2 vehicles for 2 wks 9 $ 350/wk
plus gas (.$ 600)

Food for 5 persons for 2 wks 9 $ 20/day/person

Iodging for 5 persons for 2 wks 9 $ 40/day/person

2 000

700

2 800

Tracking operation:

Rental of 3 vehicles for 2 months 0 $ 1000/mo
plus gas ($ 3000)

Food for 3 persons for 2 months 0 $ 20/day

Lodging will be provided by other on-going projects

9 000

3 720
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(3) Capital Costs

100 radios 9 $ 200/radio from Advanced. Telemetric
System

1 receiver Lotek SRX-400 (2 other available at UQAM)

Aircraft (50 hours 9 $ 170/hour)

20 000

3 500

8 500

(4) Total Costs 68 250

(5) Matchinq funds

FCAR Equipe (Gauthier, Bkdard & Giroux):

Operating grant

Equipment

Grant to JFG (Nouveau-Chercheur)

Salary for 1 senior technician (Univ. Laval)

Grant from UQAM to JFG

TOTAL

* Available until June 1, 1991

11 000

8 700*

5 000

4 000

3 000*

31 700

(6) Funds requested to AGJV $ 36 550
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SUPERVISION OF GRADUATE STUDENTS

M. Sc. in biology:

S6ndchal, Alain. Food habits of white-tailed deer on Anticosti
Island. Sept. 1984 — June 1989. Co-supervisor: Robert Joyal.

St-Georges, Mario. Reproduction and mortality of white-tailed deer
on Anticosti Island. Sept. 1984 — Sept. 1989. Co-supervisor: Robert
Joyal.
D'Astous, Natalie. Effects of fire on the food of white-tailed deer
on Anticosti Island. Sept. 1986 — May 1990. Co-supervisor: Robert
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Poulin, Hdlhne. Population dynamics of white-tailed deee on

Anticosti Island. Sept. 1987 — Dec. 1990. Co-supervisor: Robert
Joyal.
De Koster, Raymond. Activity of greater snow geese in spring at Lac

St-Pierre. Sept. 1989 — August 1991.

Cazelais, Stdphanie. Habitat selection and activity of Canada geese
in spring at lac St-Pierre. Jan. 1990 — Dec. 1991.

Dion, Jostle. Habitat use of black ducks in fall in the St.Lawrence
estuary. Sept. 1990 — May 1992.

Ouellet, Clement. Movements of black ducks in fall in Quebec. Jan.
1991 — Dec 1992.

MD Sc. in environmental sciences:

Bergeron, Rende. Food habits of greater snow geese and Canada geese
in spring at Lac St-Pierre. Sept. 1988 — May 1991.

Dehoux, Pascal. Effect of hunting on activityy of black ducks in
fall in the St.Lawrence estuary. Sept. 1989 — Dec. 1991.

10 Dec. 1990
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THE LA PEROUSE BAY SNOW GOOSE PROJECT

Project Summary for the Arctic Goose Joint Venture Project

Drs. Fred Cooke and R.F. Rockwell

Queen's University, Kings.on, Ontario K7L 3N6, Canada.

City College of New York, New York, 10031 and

American Museum o E Natural History, New York,

10024, N.Y., U. S.A.

Background

The La Perouse Bay Snow Goose Project has provided the largest and

most detailed investigation oE a waterfowl population in the world to date.

As such, it provides demographic details valuable for the management of

Snow Geese and in addition provides a theoretical framework essential for

an understanding of the factors regulating other waterfowl species. The

study commenced in 1968 with help from the Canadian Wildlife Service (CWS),

and has been in continuous operation since that time with the iznancia:

assistance of the Natural Sciences and Engineering Research Council oE

Canada (NSERC), CWS and the benefiting member states oE the Central and

Mississippi Flyway Councils.

The study comprises a detailed investigation of more than 2000 nests

'ach year, observations of broods and the annual banding of up to 6000

birds just prior to fledging. In addition we carry out a variety of

observations and experiments to test specific features of the life cycle

and biology of the geese. Recovery, recapture and resighting data allow us

to calculate survival, recovery, immigration and emigration rates. The
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data represent a unique documentation oE a waterfowl population which can

be used as base line data as changes to our environment present water fowl

with new challenges. More than 100 publications have appeared as a result

o E this work.

Current Work in Progress

The colony has expanded in both in terms of area and numbe s of geese,

beginning with about 2500 pairs in 1968 to about 8000 to 10000 pairs in the

late 1980's. In recent years it has become more difficult to estimate

colony size accurately but it seems that numbers oE geese may now be

declining.

Such a decline would be predicted from our recent findings of

decreases in important demographic parameters. Clutch size, gosling body

size and first year survival have all declined significantly in recent

years. Recent cohorts oE adult geese are also smaller than those hatched

in earlier years. Such changes suggest that this population is in some

difficulties. The reduced clutch size reflects a reduction in the

availability of nutrient for egg production. As the global population has

increased, this may have resulted in increasing competition Eor essential

resources during the spring migration either in the northern prairies or

along the coasts oE Hudson and James Bay. The'eduction in body size is a

reflection of a lower growth rate of goslings during the brood rearing

period as the study has proceeded. This reduction is most reasonably

'ttributed to a decline in the availability/quality of food in the brood-

rearing areas. Over-grubbing of the salt marsh vegetation during early

spring by resident and migrant geese has led to reduction of the acreage of

salt marshes of approximately 10X per annum (Jefferies pers.comm.) and the

geese have increasingly turned. to alternative food plants such as Carex
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aauatilis.

The increase of juvenile mortality during the course of our study is

not due to increased hunter kill. On the contrary, the recovery rate of

both adult and juvenile geese has declined threefold during the 20 years of

our study. This is extremely unlikely to be due to a major change in

reporting rate and more likely is a result of fewer hunters and an

expanding population of geese. Thus we conclude that juvenile mortality

has increased due to increase in natural mortality, probably occurring soon

after the geese fledge.

The main thrust of our work in the next 5 years will be to discover

the reasons for the demographic changes outlined above. Wereas a

reduction in the food availability/equality seems to be the main factor

contributing to the declines, we must also consider two other

possibilities. disease and environmental pollutants. To test the food

hypothesis, we are collaborating with Dr. R.L. Jefferies of the University

of Toronto on a detailed examination of the major food plants and the

growth of goslings under controlled environments. Ve are currently

investigating the disease hypothesis, by comparing frequencies of several

disease organisms in the present population with data obtained by Dr. D.

Rainnie of the University of Saskatchewan on the LPB population in 1981.

To test the environmental contaminants hypothesis, we have been collecting

embryos which died at hatch for the past several years and collecting both

adult birds and eggs for examination for levels of toxins.

Regardless of the explanation for the decline, it is clear that the La

Perouse Bay Snow Goose population is in some difficulties, perhaps similar

to those detected at the HcConnell River colony some years ago. This

suggests that at least in the more southerly breeding colonies there is

some sort of boom and bust cycle related to the deterioration of the
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AN ASSESSMENT OF HABITAT USE AND MOVEMENTS

OF WRANGEL I SLAND LESSER SNOW GEESE

A PROJECT PROPOSAL

Sean Boyd
CWS, Delta, BC
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AN AS SES SMENT OF HABI TAT USE AND MOVEMENTS

OF WRANGEL ISLAND LESSER SNOW GEESE

A PROJECT PROPOSAL

1. Problem

A unique population of Lesser Snow Geese (LSG) nests on Wrangel

Island in the Soviet Union and winters in central California and

on the Fraser/Skagit deltas of. North America. The population

declined severely in the early to mid 1970's and only one nesting

colony remains out of several historical. For those reasons, the

LSG is considered endangered in the Soviet Union. Despite the

international significance of the Wrangel geese, we know little

about their use of staging areas during migration (ie. habitats

used, turnover rate, etc.) and the importance of those areas to

their overall f itness. We know little about their movements on

the winter grounds (eg. timing and rate of mini-migrations

between the Fraser and Skagit deltas), habitat use at night on
I

the Fraser Delta, and flock or sub-flock cohesion puring

migration and in winter. Filling the above information gaps will

improve our understanding of the ecology of the Wrangel LSG

population outside of their nesting season. It will also help in

our ability to manage them. A neck-band study is producing

information on migration routes but the data are limited for the

above needs, especially in areas that are large and inaccessible.

The only way to collect the required information is to mount

radio transmitters on geese and track their movements'
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2. Proposed Work

The Soviets are planning to band LSG on Wrangel Island in

July/August of 1991. During that time, we will mount standard

back-pack and neck-band radio transmitters on 20 geese.

Coincidentally, the.USFWS has proposed a separate study in which

30 standard radios plus 30 satellite radios will be deployed on

Wrangel Z,SG. Those additional radios will expand the scope of our

study. The radios will be distributed as evenly as possible to

ensure that both wintering populations have suitable sample

sizes.

We will track each radio on Wrangel Island until the geese leave

by late August. The radios will be monitored on the Fraser and

Skagit deltas from September 1991 to May 1992. Radios will be

located periodically from an airplane but most of the work will

be conducted on the ground using triangulation. Also, radios will

be tracked over 24 hour periods to determine patterns of movement.,;

and habitat use during day and night.

During the 1992 spring migration, telemetry will be conducted on

the Stikine Delta and Cooke Inlet, Alaska, in cooperation with

USFWS and USFS biologists working in those areas. Most tracking

will have to be done by airplane due to the size and

inaccessibility of the areas involved.
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Soviet biologists will be able to follow the remaining radio-

mounted geese throughout their entire stay on Wrangel Island.

Among other aspects of their nesting biology, - differences in the

timing and pattern of arrival and departure of the two wintering

populations could be assessed ~

The prospect is expected to last as long as the life-span of the

radios, about 2 years. Roughly the same effort will be required

in F/Y 1992/1993 to track the radios on the winter grounds.

3. Costs
1991/92 1992/93

0 & M

Contract to monitor radios

Plane rental
Travel to Sti.kine/Cooke Inlet

4K

2K

6K

4K

4K

Total 0 & M 12K 14K

CAP I TAL

Scanner/receiver + antennae 5K
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Arctic Goose Joint Venture — Neckbanding of Geese in Arctic Canada and Alaska

in July — Augus t, 1990 — Moni toring Results, Autumn 1990.

1. Table 1 shows approximately total birds neckbanded in each area:

Eastern Arctic = Baffin Island plus Vest Hudson Bay

Baffin Island = Great Plain of the Koukdjuak

Vest Hudson Bay = Eskimo Point (Arviat) region

Central Arctic (V) = Kent Peninsula and Uictoria Island

Central Arctic (E) = Queen Maud Gulf MBS

Vestern Arctic = Tuk and Anderson R. regions

Alaska = Kanuti, Innoko, Selawik, and Koyukuk/Nowitna NVR's, plus North

Slope

-Canada Geese were not neckbanded in the Western Arctic due to delay in

production and supply of neckbands in July, then to lack of available

moulting geese in August.

-Almost 70X of the target total numbers of Vhite-fronts was neckbanded.

-In Alaska 400 Snow Geese were neckbanded and in the Eastern Central

Arctic 500 Ross'eese and 500 Snow Geese were neckbanded, 100X of

targets.

2. Tables 2 and 3 give detailed summary of banding results.

-details not yet available for Eastern Arctic and Alaska.

-February 1990 Progress Report will include all areas in Table 2.

-use of SY and ASY, rather than AHY, may be questionable, especially for

Canada Geese (Table 3).

3. Table 4 summarizes observations of above, plus all previous recent

neckbandings, made in Alberta, Saskatchewan and Montana in September,

October, and November 1990.

-observer network included 9 observers who spent 4 or more weeks in the

field (5 CVS staff, 4 CVS Contracts, 1 SPRR Staff) and approximately 12

other CVS, SPRR, Alberta and Manitoba staff working in Canada. Volunteer

observer M. Schwitters covered the Freeze-out Lake, Montana area.

-observations of Eastern Arctic Canada Geese (low numbers in Saskatchewan

and Manitoba) not included.
20X of

-of Central, Vestern and Alaska neckbanded samples, approximately 20X o

the small Canadas and 25X of the Vhite-fronts were resighted.

-average number of sightings per code, for Vhite-f«nts~ts Small Canadas

and Snow Geese, varied from 1.2 to 1.6 sightings per code, whichco e which reflects
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the turnover as the geese passed through on migration.

4. Distribution of observations in Alberta, Saskatchewan and Montana in
autumn 1990, by number of unique codes seen per degree block is
summarized in the draft figures per neckbanded region.

-did not show any changes in the pattern for Snow and Ross'eese shown

from 1987 to 1989, i.e. the Central Arctic Snow Geese and Ross'eese
migrate over a broad front from eastern Alberta to eastern Saskatchewan,

while the Wrangel, Alaska, and Western Arctic Snow Geese moved through

eastern Alberta and western Saskatchewan.

-of the two Canada Goose segments from the Central Arctic, the Western

birds were confined to western Saskatchewan, whereas the Eastern segment

extended from eastern Alberta to eastern Saskatchewan.

-White— fronts from the Western and Eastern Central Arctic were found from

eastern Alberta to central Saskatchewan, with the Easter birds tending to

be farthest east.

-White— fronts from Alaska and the Western Arctic showed a similar pattern

to those of the Central Arctic, except that only the Alaska birds were

recorded in the Peace River country of northern Alberta.

5. Pour of my slides from the 1990 Queen Maud Gulf banding operation are

included. Dan has some of my slides from 1989 and Ray may also have

suitable slides if you need more.
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Arctic Neckbanding of Hid-continent Vhite-fronted and Small Canada Geese
July-August 1990.

Area

Small Canada Geese:

Baffin Island

Vest Hudson Bay

Central Arctic (V)

Central Arctic (E)

Agency

CVS

CVS

CVS

Neckband
Colour

Orange

Orange

Yellow

Yellow

Neckband
Code*

L-N,N

L-L, N

Approx. No.
Neckbanded

900

500

300

845

Subtotal, Small Canada Geese 2,545

Vhi.te-fronted Geese:

Vest Hudson Bay

Central Arctic (V)

CVS Blue

Blue

L-L,N

L-N)N
N-L)N

12

700

Central Arctic (E)

Vestern Arctic

Alaska

CVS

USFVS

Blue

Red

Red

L-L,N

N-L, L

L-N,L

700

700

1,350

Subtotal, Vhite-fronted Geese 3,462

*Code has one vertical character followed by 2 horizontal characters;
L = Letter, N = Number.

gr]. J/e~]es
g~ska'f» &

1«~
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Table
Number of geese marked in Central and Western Arctic Canada

July — August 1990

E.Cent.Arc.
QMG Neckband

Lgbd Only

Color Lgbd

White-frontedl Small

Adult Local Adult1 2/

21 ~ 839

446 i 2

Canada Snow Ross'ocal

( Adult Local Adult Local

3 496 ~
— 475 ( 1

)

191 580 )
421) 304 266

I

327 —
I

263

W. Cent. Arc. 3 Neckband

Lgbd Only

589 75 117
i

68 209 t 592

180

56

Western Arc.
Tuk-Anderson Neckband 692

Lgbd Only 325 17 559

2
Adult = Hatched in 1989 or earlier1

3
Local = Hatched in 1990

4
In addition 21 White-fronts and 9 Canadas of unknown age vere neckbanded

In addition 24 Ross'-Snov Hybrids were neckbanded and 7 Ross'-Snov Hybrids

were legbanded only



Table Nuiaber of geese marked I» ( 4 il tr ul Liight )J I" s Ler» A) c t. 1 c vcllia'll g
I u

Central Arctic

y-;« „'«" t 1'i'30.

Western Arctic

Species
Greater
Mhite-fronted
Geese

Age
1

L
AHY

SY

ASY

Queen
I

I'Neckband
21

242
437

Maud Gulf MBS

Legband Color
Only ~Le band

446

Kent P & Vic

Neckband
75

508
81

toria Is.
Legband
Only

209
59

9

Neckband

1
229
462

Legband
Only

17

98
227

Tuk & Anderson

Small Canada
Geese

Subtotal Mhite
Snow Geese

L

AHY

SY

ASY

L
SY
ASY

700
3

310
529

1

842

47
342

446
191

193
355

70
403

271

664
180
117

297

277
56

592

648

692 342

554

559

Subtotal Blue
Snow Geese

Total Snow
Geese

L
SY

ASY

L
SY

ASY

389

12
95

107

59
437

828
66
16
91

173
421

86
494

271
56

56
327

Ross'eese

Ross'-Snow
Hybrids

L
SY

ASY

SY
ASY

496
1

94
381

476
5

19

1001
266

94
210

570
4
3

327
263

263

1
I

By year hatched: L 1990, AHY 1989 or earlie~, SY=1989, ASY=1988 or earlier.

Does not include 21 birds of unknown age. Does not include 9 birds of unknown age.
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Table . Numbers of Arctic neckbanded geese observed in Alberta, Saskatchewan,

and Montana, September-November 1990 (unique, completely read codes).

Species
Region and Year(s) of

Neckbanding
province/State of Observation

Alta. Sask. Mont. . Total

White-
fronted
Geese

Alaska 1990

Western Arctic 1990

Central Arctic (W) 87-90

Central Arctic (E) 1990

Subtotal

92

28

38

15

173

226

156

215

741

303

179

246

153

881

Small
Canada
Geese

Central Arctic (W)1990

Central Arctic (E)1990

Sub to tal

60

165

225

60

170

230

Snow
Geese

Wrangel Island 1988 —89

Alaska 1984-90

Western Arctic 87-89

Central Arctic (E) 89-90

42

112

16

56

143

82

16

19

110

282

94

Subtotal 178 290 64 505

Ross'entral '.- " 'rctic 89-90
--- - ——- --- Geese

83 147 19 236

Total 1403 83 1852
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1990 Prospect Summarv

Dark Goose Markinz. West Central Arctic

Ob 1ectives
The 1990 objectives for this project vere to neck collar 700 and
leg band 300 each of White-fronted and small Canada Geese in the
West Central Arctic.

Results
689 White-fronts vere marked vith blue (vhite lettering) neck
collars and 396 vere leg banded only.
296 smail Canadas vere marked vith yellov (black lettering) neck
collars and 631 received leg bands only. Collars did not become
availabie for application until near the end of the capture
program.

1991 Obfectives

Our objectives for next year vill be the same as this year.
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PROGRESS REPORTS FOR PROJECTS FUNDED BY

THE CMVhDZAN WILDLIFE SERVICE / ARCTIC

GOOSE JOINT VESTURE FUND, AND COORDINATED

BY CHS~UEBEC REGION~ 3.990.

Greater Snow Geese on Bylot Island

Brood rearing ecology and incubation behaviour of

Greater Snow Geese on Bylot Island. A. Reed

Feeding ecology of breeding Greater Snow Geese

on Bylot Island (NHT) in 1990. G. Gauthier 5

Observations and radio tracking of. Snow Geese

over the Ungava Peninsula. A. Reed ................ ,10 .

Greater Snow Geese in the St. Lawrence estuary

Greater Snow. Goose habitat relationships in the

St. lawrence estuary. A. Reed .........,;...;... l2,

Geese in James Bay, Quebec

Goose studies in James Bay, Quebec. A. Reed ...... 1$

'ecember

1990
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BROOD-REARING ECOLOGY .AND INCUBATION BEHAVIOUR OP GREATER SHOR

GEESE ON BYLOT ISLAND: A PROGRESS REPORT FOR 1990

Austin Reed
Canadian Wildlife Service
Ste-Foy, Que.

Objectives: The main objective of this study, which began in

1989, is to document home ranges and movements of individual

Greater Snow Geese (Easer caerulescens atlanticus) fami3ies in

relation to habitat types. Movements- are determined by telemetry

using transmitters placed on adult females caught on their nests

during late incubation. Examination of body weights of adult

females caught in 1989 prompted us to add a second objective in

1990'. examination of body condition of females at time of hatch

and time budgets. during incubation. A third. object've was to mark

and weigh large. samples of adult and juvenile geese just 'before

fledge in order to 1) augment the number of mar'ked individuals in

the population for further studies, 2) examine body weights of

geese of both age groups and growth iridices (culmen, tarsus,

wing) in goslings, and 3) obtain a large sample of banded. birds

to allow estimation of survival rates.

Thes~ objectives are linked with those of Dr. Gilles

Gauthier, Universite Laval, to provide a more comprehensive study

of the reproductive. ecology of Greater Snow Geese. The max@

thrust of the joint study is to examine how the geese exploit

this arctic environment and how their activities pim act on their

habitats.
Field Activities: Work began in late June 19900 with the. setting
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up of two observation blinds and antennae on hillsides

overlooking the study area. From 30 June to 9 July, 2l females

were caught with net traps; all were weighed, measured, and

marked with neck collars and 20 of them were fitted with

transmitters. At the time of hatch several of tho~e nests wera

revisited to'etermine initial brood size and to web-tag

goslings. From 6 to 8 July the time activity budgets of 14

incubating females were. recorded derring two sessions covering a

full 24-hour .cycle. 'Telemetric observations were conducted daily

from 11 July through 16 August; each day tracking was conducted

simultaneously from both blinds over a 4-hour session, following

which a visual census of all geese in a portion of the study. area

'was conducted. The sessions were staggered over time to cover all

times of day. Radio fixes of marked geese and visual observations

of a11 geese were recorded in relation to a grid system overlying

a habitat map. Prom 17 to 20 August flightless geese were rounded

~ up for capture and banding with the help of a'elicopter;

Preliminary Results: Nean body weight of 20 adult females was

2186 g, about l00 g less than in 1989; Even with these lighte

bodj weights in 1990, Greater Snow Geese from Bylot Island appear

to maintain a higher level of body condition through to late

incubation than Lesser Snow Geese (A. c. caerulescens). Our

observations on nest attentiveness in 1990, rrestricted to late

incubation, re'vealed that females fed intens yiveI while awaI. from

the nest'ut such recesses were infrequent and. od. of short duration.

Eighty percent of the 20 radio-marked females produced
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broods. Regular daily triangulation fixes were maintained on..l6

females foz the full 35 'days of tzacking. The four remaimaining

females were followed for shorte periods; they were lost track

of when, anoazently, they lef t the study area. Most radio marked

broods initially moved considerable distances from the nest

before "settling in" to a more confined area which they inhabited

through the rest of the brood-rearing period. All types of.

habitats were used; preferences are not evident from preliminary,

cursory examination but may show up under moro e detailed analvses.

Visual surveys in a 10 km intensive study area showed more-. or-

less. continued occupation by 150-250 broods.

Eight banding drives conducted from 17 to 20 August resulted .

in the capture of 809 geese, including the recapture of 6 adults

previously banded in the south, 4 of the radio-marked females,

. and 9 web-tagged gos1ings. Zn all. 390 juveniles and 338 adults

were newly banded. Neck collars were placed on 108 adult females.

Body wqight, culmen length, and tarsus. length were recorded for

all geese; wing length was.recorded for 163 juveniles.

Discussion and Plans for 1991/'1992: Over the coming months a full
abitat 'nalysisof the 1989. and 1990 data on brood movements and habita

use will be conducted; the results of that ana y1 sis will dictate

whether any additional field work on t ''is to ic is justified in

s wil1 al.low us to develop
1991. Xt is anticipated that the results wi

. a refined survey for 1992 which will provide an accurate

indication of both colony size (quantitative surveys were
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conducted in 1983 and 1988) and habitat preferences for the

entire south plain of Bylot Island.

The main emphasis in 199I will be on examining the

behavioura1 mechanisms by which nesting females maintain body

condition through the incubation period. Patterns of nest

attentiveness will be determined throughout the incubation period

and the behaviour of the females during nest recesses recordedi

paying special attention to habitat types used and food plants
j

selected. A sample of nesting females will be captured late in

incubation to determine body weights and other indices of body

condition.
Attempts to capture and mark goose families late in the

flightless period will be intensified both within the study area

and elsewhere on the'outh plain of Bylot Island. All marked

geese will be weighed and measured. These measurement data will

help establish the body condition o'f adults during late brood

rearing and growth rates of goslings. Further information on

growth and body condition will be obtained from marked.

individuals examined later in hunters'ags at Cap Tourmente and

elsewhere in the St. Lawrence estuary. These and other recoveries

of marked birds will allow estimation of survival rates by age

category thus enabling refinement of existing population .models.

Nov.'90
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UN BYLQT IS~D (NUT) IN 1990= A PRGGRESS REPORT

G il les Gauthier
Departement de biol.agie

Universitk LavaI.,
St~ay~ Qcs Gl& 7F4

In 1990, I continued. the study: initiated 2 years ago an the energetic and

feeding ecology of breeding greater'snow go'ase'a e (Chen caerulesens atlantica) an

Bylot 'Island. The emphasis was still an the pre-,laying and laying periods as

we sought to increase sama le sizes ob.aimed in 19B9. howeHowever a new. aspect'af

the reseat ch pr ogram was initiated during the broad-rearing period.

OBJECT IVES

The gr eater snaw goose population has incr ea ysed steadil over the past 20

year s ta reach 400,000 birds in spring 1'?90. In 'he St. Lawrence estuary

'staging graun, is incred th ncrease has led to several prablems including conflicts

with agriculture and avpr grazing of some marshes. R&ecent studies have also

indicated that greater snow geese 'mayese 'may not accumulate'uff icient energy

reserves in spring to meet the. energy'ast of reproduction.

b e f my research program is to evaluate the effects

The lang-term o gec ~ iv o

abi tats and an productivity (ne'sting

of the population incr ease an nesting habi a

dar abjective . is to evaluate the.

success and survival of y'oung). 1 secan ary a

the ener v budget of breeding 'pairs in

contribution of nutrient reserves ta e e gy
e. as follows: (1) measure the

this population. Specif ic . goals in 1990 'were. as
'iatian dates, clutch size, nesting

p'rcduc ~ ivity of the 'co lany (nest ini ia ian.
eese (i.e. fat and pratein reserves)

Success), (2) determine Che conditian of geese i.e.
incubation (3) assess the 'level 'af

arrival time 'ntil the start. of incuba ion,
n this 'riod, (4) evaluate the

feeding activity;.diet and .food quality during this'perio
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etat ion, and (b) .measure change. in

impact af goose grazing an the . arctic vege a on,

food digestibility in grot»ing goslings.

FiELD ACTIVITIES
f(a 25 in a glacial valley in southwest

We established the base camp an f(ay eaf 6 ea le.
-c i 80~ 00a W). ()ur field crew was made o p ap

iDylat island (73.. 08'-
ians ' biologist, 1 inuit and

until June 20 (1 graduate st'udent, 2 technicia
2 summer students and '1 inuit) fram

myself ) 'and 5 peop le (2 graduate students, summ

Th 'study area is characterized by palygon tundra.

June 20 \o August 22. The 'stu y are

ous small and s a ow pous s d h llaw ponds that dominate lowlands.

Sunken polygons farm numerous s d

ta wet sedge meadows where aCarex aauatilis var.

.hallower ponds develop in a we
PoL on rims are raised

.sta s, Duooritia fisneri ini ind Eris harum sp. dominate. o yg

m an,, red n esse as nesting site ~

0.5 mi and, heing drier, are preyerre y g

't red. Heats were found during egg-laying to

A sample of 170 ~ests was m'anitore . es s

were revisited periodically to determine

determine date of initiation. Nests were revisi e p

clutch'ize and nesting success.
d b cal lecting birds. Pairs were shot

Body condition of geese was assessed by ca e g

birds (Nay. Zb-29), pre-laying (June 5-

d th 'oll'awing periods: arriving birds ay. -2
uting e'

~ o in
'al af 60

~
of incubation (June 17). A to a a

S'), laying (June g-13) and beg inning o in

'Same tissues (skin, abdominal fat, gizzard'»

geese were shot and autopsied. 'Same issues
ds) were removed and kept frozen for . fat and

breast. and .leg muscles, and gonads were m

prptein analyses in %he laboratory..

e es a
— bud et of nesting pairs throughout the

We established the time-activity bu ge

oml sele'cted with spotting scopes and the

24h daylight period. Pairs were randomly se e'c e wi

e i
was followed simultaneously. 'The behavior was

behave)r af'ales and. females was fo awe

'm lin ) dur ing 15~in abservation periods.

ro e evCed 'every 10 sec (focal animal 'samp ing u

m ed from the oesaphagal canten '

e
'af shot

- Diet.of nesting geese was determine dried and
t) . Samples were sorted cut,

~ birds (31 geese had food in their gu . p

en b eese 'were also collected. These samples.

weighed. Samples of plants 'eaten by geese 'were a sa
les.

were rie i ..- 'k ta the laboratory for. cherNica

were dried in the .f ield. and b'rought bac a

analyses (protein, fiber, energy etc..) .
g b Cting up

e vegetation by se

. We evaluated the - - mpac. -im act af 'gaose grazing on the g b

referred broad-'
ta revent grazing in the preferr'2

1 x 1 m exclosures in mid.-June a p
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rear ing habitat uoon 1(D t'/Erio harum) . Exclasures were paired'ith
'ze where geese cauld graze f'r eeIy. Plant

experimental pIots of. simi ar size w

2 ks b collecting 20 x 20 cm sods of vegetation

biomass was measured every wee, s y c

in each exclosure and.experimental plots.

Sixteen gosiings were ca ecllected in nests't hatch (one gosling per nest&

. and imprinted,on. humans. Every week, goslings we q

an mprin e .
re brou ht inta 2 diferent

hah i tats (Car ex and Dupont ia/Er io harum) for g
'razin trials. P.lant'nd

dropping samples were ca . ec ell t d and brought hack to the lab ta assess total
ter ent fiber) ~ ~ .

and.protein iges i i id t'b I ty using natural food marker (acid de g

PREt It!I~Y RESULTS .

Snowmelt was relatively ate inl 1990 On June 5 nesting sites were, still
the valle an

85% snow~averea. p o cea. U t 00 snow geese were aIready present in y

Hay 25- .However', major .arriva s 'seveals ('everal hundreds) occurred od Way 27.. During

.
mbved around sear ching for snow-free patches,

the pre-laying . period, geese . mbve aroun
the settled on a territory . and

However, upon initiating egg-laying, ey

. concentrated most of their activity in the vincinity of the. nest ~ The first

nest was initiated on une u pJ 5 b t eak initiation was June 14 ('2 and 6 days

later . than in 198 an9 d 1988 . respectively), Up ta 65% of the nests were

initiated within a 4-.day period. Peak of hatch was on J yJul 10. Clutch size

I of 20 nests) was similar to 1989 (3.9'eggs,

(3.6 eggs, mean from a subsamp e o

N —"'65).
Prel it(inary analyses o s o ir sf h t' ds show that female snow geese arrived'n

. Bylb t Isl'and w i th modera e a r ed t f t reserves. Fat decl'ined between'rrival and pre-

laying but increased f'rom pre-laying to the beginning ggi af e -laying. Finally,

to reach their lowest't the start

fat reserves declined again. during 'laying

of incubat ion. and female time budget were very

During the lang pre— laying period, male and fe a

than 75% a'f the entire day feeding

different. Pre-laying femal'es spent vore

. (i.e. up to 18 h) compared ta less anth 44%. in males. Conversely, pre-laying

a more . than 32$ in mal~s.'emales

spent 6% af their time in aIert compared ta more .

ud e4. Earl in the'seaso~,

Time of. ay'an ad ' d te- had na influence on time bu ge . y

a es .
(carrots) of.

a es where they .fed an roots (carra s o .

geese 'sed mostly mountain slapes



15 JJKl kG 4 ~ 4Z zwC a m

AGJV P ge fr 148

oo s mayc llianat bulbs v arim and overwintared reen

tar ta feed

shoots of Alooecurus aloinus'. As snow-melt progressed, qe se star+~ a

an'asal stems ana rhyzomes of C rex stans arxi E~ria horue. cllscheuchz ri..

Plant quali.ty analyses (protein .and fiber)'f these species are curr'ently

conducted.
At'he peak of brood-rearinq (early August), plant biomass was lower in.

the qrazed sites and regrowth fallowing grazing appeared Co be low. Howev

plant senescence (and presumably a decrease in p qulant al i ) was earlier in

the ungrazed Chan in the grazed. sites. Laboratory analyses (plant bi'amass and.

quality) 'are s t i l 1 underway.

GrazinC trials with ooslings sho e'4 th .t Ca er x was a much less preferred

habitat for young.gaslings than Du 'dntia/Eriooharum. Laboratory . analyses to

determine difference in food digestibility. between: 'these 2 habitats are also

underway..

CQNCLUS ION

Our results shaw that greater snow geese differ from several other

populations af Arctic-nesting geese. They .are unusual'n having a ver y long

pre-nestinq .delay (& 14 days), Although they deplete some af their fat

re'serves shortly after arrival on the breedinq groound the. intense. fseding

activity of females enable. them to replenish a large part of these reserves.

Hence, feeding makes a very significant cantribution to the energy budget of

.nesting female's.

Eecause of their late. nest-initiation date, greater snow goose goslings
ecies (they

are faced with. 'one af the shartest qrowing season of. all gaase speci y

qraw from IOOg to ZSOOg [fledging weight 1 in about 45 days). Pr eliminary

observations suggest that feeding. by. growing qos
' yslin s ma have a severe impact

on food availability. Thus, 'even slight decT ease geases in rawth rate as a result

c on survival because af the extremely.

af overgrazing cauld have a larqe'mpact on s i
h n 'breedin colonies suctf as Bylat..

short growing season available at nar them r g

andin . it becomes critical to

~
»»"4- As the population is currently expanding,.

'slin rawth and what are the

understand what resources are essential for gas ing g .

limiting factors'.
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PL'ANS FOR l99i
In the follawinq years, I sill pursue the long-term objectives laid out

earlier in this progress repor.. My specific objectivs far the 1991 field

season are as follows:

I) Continue ta monitor the productivity (date af nest initiation, clutch .size

and nesting success) af the Sylat Island colony.

2) Continue to monitor. the cumulative impact &i.e. over several years) of

grazing an bath food availability and food,quality.

3) Study the f'oraqing behavior of graving gasl.ings. Nore specifically, I xilI

investigate ha~'revious arazinq.affect the foraging startegy af families in

their prefered Duaantia/Er ioaharum habitat "

4) assess what are the important factors limiting growth- rate and

final 'body

s1ze of greeter sppx geese gosling at Eylot Island and evaluat'e their impact

on gosling survival.
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OBSERVATIONS AND RADIO TRACKING OP SNOW GEESE OVER TEE

UNGAVA PENINSULA DURING SEPTEMBER 1990

Austin Reed
Canadian Wildlife Service
Ste-Fay, Que.

f the Ungava Peninsula by. Snow Geese
Objectives= Examine use o

(Anser caerulescens) during fall m'i ration and attempt to

c. caerulescens vs atlanticus)
detetmine the euhepeciee tA. c. ce

ll interested in learning whether there
involved. 1 was especia y in e

were any speci ic a i'f h b tats or particular localities in this vast

subarctic area whic serveh d as critical staging areas for large

se (A. c. atlanticus); any such areas
numbers of Greater Snow Geese ( . c.

ial rotection because of their
would merit consideration for specia p

h mi ration route link'ng the
strategic position along a lengt y m'g

arctic breeding groun s and d the major 'staging haunt on the St.

Lawr'ence estuary.

Field Activities: This pilot study sougsou ht to take advantage of l)

PCSP helicopter based. along the west coast
the availability o a

of Ungava Bay during mi — ep'd-'S tember, and 2) the possible passage

e which had been marked for
of 19 radio marked Greater Snow Geese w

lot Island earlier in the year.
studies on .brood movements on By o

fli hts in the form of loops
We conducted a ser~es of survey ig

settlement. of Kangirsuq (Payne
radiating out from the coastal set

l00 km inland from ll to l6
Bay) and from a fuel cache about

s 'e ui ed with two Yaqi antennae
September. The helicopter was 'equipe i

flew at apgcoximately 100-300

linked to a scanner receiver. We flew a apg
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m above ground level. 1ooking for goose flocks and listening for

radio signals. He set down at several locations to appraise

evidence of goose use and to collect botanical material.

Preliminary Results: approximately 16 000 Snow. Geese were seen

along roughly 2700 km of survey. route. No radio signals were

received. The proportion of blue phase individuals in the flocks

observed was highly variable with means for individual survey

sections varying from 0 to 354 and averaging 16% overal1.. This xs

perplexing because Greater Snow Goose flocks rarely contain more

than'l4 blue phase whereas Lesser Snow Geese from the nearest

colony (the Great PLain of the Koukdjuak) show about 80% blue

phase. The suggestion is that both subspecies simultaneously use
I

the. area during fal1. migration. Snow Geese were wicely dispersed

over the area, used a wide array of tundra habitat types, and

appeared to feed principally on the basal portion of Carec ~s . as

s~rubs. No

well as the berries of Emgetrum nigrum and ericaceous shru

important concentrations of geese were found.

P1anS Nor 1991: Given the, uncertainties of

the availability of radio-marked geese, as

of operation and conflicting demands on my

continue field work in 1991. On completion

helicopter support and

well as the high costs

time, I do not plan to

of the full analyses

of the data it might. be possib1e to develop a move effective and

==-="—-"==-=-~-;."=='=~~'~eoraach for future year , p ps erhaps involving

greater implication oE local people and agencies, and the use of

satelite telemetry.

Nov.'90
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GREATER SNOW GOOSE HABITAT RELATIONSHIPS IN THE ST LA~CE
ESTUARY: A PROGRESS REPORT FOR 19 9Q.

Austin Reed
Canadian Wildlife Service
.Ste-=oy,'ue.

Objectives: The overall objective is to attain an adequate level

of ecological understandin'g of goose-habitat relationships in

order to develop and implement management programs which would

bring goose'umbers and distribution into harmony with the

natural food supply and with agricultural and other socio-

econmical interests. In 1990'field work was .conduct:ed on three

aspects: 1) an intensified spring survey to determine total

population size and to document proportional use of different

sectors of the St. Lawrence valley; 2) a survey of the above- and.

belowground biomass of Scirvus ameri:canus and other macrophytes

in the tidal marsh at Cap Tourmente during September; and 3)

document,ion of movements and duration of stay of geese at Cap

Tourmente and other staging haunts along the south shore- of the

St. Lawrence during fall migration using telemetry (19 geese,

radio marked in July on Bylot Island, were potentially available

for tracking).

Field Activities: Between 27 April and 12 May, 3'complete

photographic surveys were conducted between Grondines and Mont

Joli using a fixed wing, bimotor aircraft. A staging area west of

our survey area, Lac Saint-Pierre, 'was covered by daily ground

surveys by a research team from 1'universite du Quebec (UQAM).

Visual e-timates of all goose flocks were conducted during each

survey. Presently, a complete photo count of geese has been
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the iddle survey {2/3 Nay); Photo counts for

the other surveys will be conducted over the coming months.

During Sep em er,S t ber stem dens'y of Scirpus americanus,
%7 5.

Sagittaria latifolia, and Zizania aauatica was assessed in 37

sample quadrats distributed over three vegetation zones at Cap

Tourment ; Scirzus stem length'nd presence/absence of seed heads

was determined from a subsample. Zn, 'addition 12 complete samples

of above- and belowground.vegetation were collected for biomass

'etermination. Compilation and laboratory analyses will be

completed over .the coming months.

From late September through early November radio scanning

for marke geese wask d e was conducted at all important staging haunts in

the St. Lawrence.. At the Cap Tourmente NWA and the Montmagny,

Saint-Vallier, Cap Saint-Zgnace and Riviere Trois Saumons

areas on e-
sanctuaries tracking was conducted daily; Staging areas on Xle

auxMrues/Iles-aux~ies and at Lac Saint-Pierre vere covered

twice during the season. ah n Scanning was conducted with handheld

as done at Cap Tourmente with
antennae; supplementary scanning wa

an automatic absence/presence recorder.

Preliminary Results; The photo .count fro e /m th 2/3 Nay survey, .to

which has been added visual estimates of a few flocks which were

outside the survey area, indicated a tota p p1 o ulation of

of all the survey
approx ima tely ..370 000 eese. Further analyses of a

data will be reported at a later date.

No results are yet availab1e for the vegetatxon survey at

Cap Tourmente.
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To date, approxima ed t, p oximately l3 radiomarked geese (all were adult

females 1
have een e ech b d tected on staging areas in the St. Lawrence,

Several were present for more than 10 days; most of them spent

the entire stay a e s et th same staging site but a few changed sites

before departing ort' the south. Ne have been able to observe

several of the radiomarked geese and determine whether they were

accompanied by their mate or by goslings. A detailed report wa.l

follow.

Discussion and p3.ans for 1991: The three topics chos'en for study

in 1990 will contribute to our understanding of the ecological

requirements of this rapidly expanding population in a densely'nhabited
region with finite areas of natural habitat. Zt is

urgent to establish an expanded network of protected. areas to

ensure the most e .icien ust ff.' nt use of available natural habitat. These

and other topics merit continued attention in 1991 and beyond to

help us answer such questions as: how Ttta y pn rotected areas are

needed&, how large should. they be?, how far apart should they

be'2, what types of hab'itat shoud they encompass and ia what

proportions? Zt is anticipa et d that 1'university Laval.aird UQVAM

will present a joint request for AGSV fun gdin for a major study

'n the St. Lawrence system in
on Greater Snow Goose movements withi

1991. My plans for 1991 are fully complementa y .ntar .to their proposal

and include continued intensified surveying 'in s r ing and

detailed monitoring of habitat use in the fa 3'. y p1 . M resent plans

Ca Tourmente in the
call for a re-survey of the vegetation at p

essment may be .possible
fall of 1992 but some additional marsh assessme Nov;'90'n

. 1991.
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GOOSE STUDIES ZN JAMES BAY, QUEBEC: A PR

Austin Reed
Canadian Wildlife Service
Ste-Foy, Quebec

Objectives .Investigate use of wetlands near James Bay by

migrating and breeding geese, with emphasis on habitat types that

are threatened by development. Three studies were initiated in

l990: 1) Babitat use and diet of migrating Canada Geese {Branta
I

I

canadensis) in coastal wetlands; 2)'esting reauirements of

Canada Geese near Lake Bienville; 3) Habitat use and accumulation

of nutriant reserves by Atlantic Brant (Branta bernicla) staging

in coastal wetlands.

Pield Activities: In May Cree hunters collected 300 digestive

tracts of Canada Geese from several coastal hunting camps.

Another 20 were collected in fall from one camp. Laboratory

analyses of that data vill be collected during November.

P'reliminary observations og habitat use by Canada Geese along the

northeast coast were conducted during late Nay/early June (the

tail end of spring migration) and in mid/late September.

Near. Lake Bienville during June, the clutch size and...nest— .

site characteristics vere documented for 29 Canada Goose'ests

which were found. during a search by helicopter; we returned in

July to aporaise nest success and to obtain more detailed

information on nest-site characteristics.

In late Nay/early June, and in mid/late September we

conducted ground studies on feeding ecology and habitat use by

staging Brant along the northeast coast.. Cree hunters provided 7

Brant specimens in June and in September for carcass analys~s-

Body weights and measurements were'btained from several other
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hunter-shot Brant.

Preliminary Results: Results are not yet available from the

Canada Goose stomach analysis. Zn both spring and fall& staging

Canada Geese made extensive use of salt marsh habitats for

feeding and resting and also foraged regularly on islands

characterised by ericaceous heath.

Hear Lake Bienville Canada Geese nested in low shrub and

grass on islets or. peninsulas associated with.ponds or bogs. Mean

clutch size was 4.3 + 1.1'SD) eggs (n = 29 nests) .

Brant were observed to feed exclusive1y over eelgrass

(Zostera'arina) beds or on'islodged eelgrass blades which they

found along shore in windrows, in the water column, or embedded

'in melting spring sea ice. Further informatiom on diet and

nutrient reserves wild be obtained from carcass analyses to he

conducted later this year. Mean body weights of adults measured

just before departure in early June.(?630 g for 8 mamales 3.490: f or.

7 females) zn ica e e prd t d th esence of large quantities of nutrient

reserve. Observation of flocks during September suggested a low

proportion of juvenile Brant in the fa 'gll fli ht.

Discussion and Plans orf l991 The present f ield season allowed
r

us to obtain some valuable insights into the stagin'g ecology of

Brant and Canada Geese and into the nesting requirements of

ined valuable experience in
Canada Geese. More importantly we gaine

nd es ecially, with native
working with collaborating agencies an, p

hunters — experience which should eensure efficient operations xn

coming years.
Tn 1991 a full scale study of the stagi gn ecolo y of Brantg
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is planned; extensive ground observations and detailed

examination of hunter-shot geese will be conducted at 2 or more

study sites along the coast in both spring and, fall.

Studies'of habitat use by staging Canada Geese along the

northeast coast will be continued and additional material will be.

collected to determine the fall diet.

Plans for: additional studies. on the nest'ng and brood

rearing ecology of Canada Geese in the Lake Bienville area will

be forthcoming.

Nov.'90

PACE TOTRLE.815
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NESTING DISTRIBUTION AND ABUNDANCE OF

GEESE IN THE QUEEN MAUD GULF MIGRATORY B IRD SANCTUARY I 1 9 9 0
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INTRODUCTION

The Arctic Goose Joint Venture Prospectus identifies a lack
of knowledge regarding breeding distributions of geese in the
arctic. The Prospectus also points out that the AGJV is an
opportunity to direct more research toward geese in the arctic
than has been done in the past. Surveys of arctic geese on their
nesting grounds is in itself a priority product of the AGJV;

however, such surveys are also a necessary first step toward
focused research on the nesting grounds, and toward understanding
the factors that influence the distribution and abundance of
arctic geese.

The Queen Maud Gulf Migratory Bird Sanctuary (QMG MBS) is
the largest sanctuary in Canada encompassing 62,780 km'f low
arctic mainland and marine habitat of Queen Maud Gulf.. The

sanctuary harbours large and rapidly expanding numbers of nesting
Ross'nd Snow Geese (Kerbes, pers. comm.), and early
reconnaissance surveys during brood rearing (Barry 1962)
indicated. that it was an important area for Canada Geese and
White-fronted Geese. Aside from fairly regular photographic
census of Snow and Ross'oose colonies, no systematic surveys of
Arctic Geese or other waterfowl have been conducted (see Lumsden

1964, Kuyt et al. 1971).

ACKNOWLEDGEMENTS
1 thank Hugh Boyd, Conan Taylor and Suru Patil for their

expert assistance in the field, Lorraine Tomkewich and Gary
Gentle for data entry, and Eric Woodsworth for advice on SPANS.

Polar Continental Shelf Project provided much needed logistical
support.
METHODS

Aerial survey of geese (White-fronted Geese, Canada Geese,
B t non-breeding flocks of Ross'/Snow Geese), ducks (Common

Eider, King Eider, Oldsquaw, Pintail), Tundra Swans, and Sandran hill
Cranes were conducted from June 20 to June 26, 1990.
Observations were made from A Bell 206B helicopter flying at 100

kph, 50 meters above the ground.
Navigation was done by the pilot using flight lines'predrawn

1 250 000 NTS maps. An observer in the left front passengeron
seat recorded sightings on the left and directly ahea , an
second observer in the right rear seat recorded sightings on the

.- right side of the flight line. Frequent verification of
si htings between both observers prevented duplication insag n
recording the same sightings. All sightings within 200 m of the
helicopter were recorded.

Flight lines were predrawn on casting and northing lines for
UTM zones 13W and 14W and were referenced by a transect letter
and a segment number. Flight lines were spaced. 10 km apart and

s 0.8 km'ar e.each was segmented every 2 km. Each segment was . g
The pilot announced initiation of segments, and observations
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were recorded for each segment directly on paper. For each
species, observers recorded the number of individuals that were
deemed to be associated with one another (i. e., flock size), and
if that group was visibly associated with a nest.

Samalina desian.-- Because waterfowl other than Ross'r Snow

Geese had not been systematically censused in the QMG during
nesting, there did not exist preliminary information that could
be used to decide on appropriate sampling effort before the field
season. Therefore, a two-step approach to finalizing a sampling
strategy was used (Figure 1). Priority target species for this
work were (A) White-fronted and (B) Canada Geese, so the
following decisions were based on the numbers of each of these
species. Because of fuel availability and allotted helicopter
hrs, an attempt was made to compromise between spatial extent of
the survey, and intensity of sampling. First, flight lines 20

km apart with a north or south heading were selected to extend
inland from the coast. -The length of these transects were
determined by the presence- of White-fronted Geese; i.e., when the
numbers of White-fronted geese were low for at least 20 km, a

decision was made to discontinue the heading. As surveys
continued, it became, obvious that most White-fronted Geese were
encountered within 50 km of the coast. Second, once this coarse
southern limit to the northern distribution of geese was
established, flight lines were selected every 10 km apart with
both north-south headings and east-west headings. This method
also increased the amount of information obtained per hour of
helicopter flight.
Delineation of Studv Area.-- A total of 3346 km were flown for
data collection (1673 segments), thereby directly surveying 2677

km'f the sanctuary. The total size of the sanctuary. (including
mainland and Queen Maud Gulf with offshore islands) is 62,780
km', so that 4.34 of the sanctuary was covered. The mainland
portion of the sanctuary is 51,353 km', and 1459 segments (2,918
km' were flown over the mainland so that 5. 14 of the mainland
was covered directly.

A study area within which estimates of White-fronted Goose
distributions and abundance were valid was spatially delimited as
the area south of the coast, within the western and eastern
boundaries of the sanctuary, and north of southern limits of all

:-north-south transects (Figure 1). This mainland area comprises
23,421 km'nd included 2,918 km'12.5%) of the sanctuary
mainland that was surveyed directly. This study area constitutes
the northern 45.6% of the mainland portion of QMG MBS-

Spatial distribution of aeese. — Variation in the spatial
distribution of geese was summarized using the POTMAP routine of
SPANS. Input data were geo-referenced centroids of each 2 km
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segment with total number of White-fronted Geese observed per
segment. POTNAP produces a smoothed surface from point data
based on averages of the number of neighbours, n, that. are
specified. A sampling circle is divided into an inner radius, a,
within which all points are weighted equally, and. the total
radius minus a, or y, which is the portion of the sampling circle
radius in which points are not weighted equally. Within y, the
decay function of the weighting factor, p, can be between 0 and

1, with p=O. 5 describing a linear decay, and p=O. 1 describing an

exponential decay function, for example.
Because segment centroids were 2 km apart, I specified that

a=2.5 km to weight adjacent centroids equally. Some centroids
were up to 20 km apart, and it was desirable to estimate White-
fronted Goose abundance between these segments, so @=20 km was

selected. This added continuity to the description of spatial
abundance in these more widely spaced segments. However, to
preclude undue influence on average numbers of birds for any
segment by numbers at very distant segments, p=0.05 was chosen;
this resulted in including segments that were 20 km apart in the
averaging procedure, only if they were one of the .first n=40

nearest segments to the segment at the center of the sampling
circle. Thus, any segments more than 2.5 km away from the center
of the sampling circle had a very small weighting.

Estimates of Geese within Studv Area.-- To date, only total-
numbers of observed White-fronted Geese within the study area
have been analyzed. Estimates of total numbers of White-fronted
Geese were derived in two ways. The first method was to take the
average number of geese observed/km'or all north south
transects (Figure 2) using

t

1 1 (0.4)

where D = density (km'), t = number of transects (35), n.
number observed on transect i, 1 =length of transect i, and 0.4

is the transect width. Total numbers of birds, N, of each

species were determined using
N=DxA

where 2 = size (23,421 km') of study area. Ninety-five %

confidence limits (cl ) of total numbers were calculated using

cl (g =cZ(D) xA
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These transects were composed only of those segments that were
centered over the mainland portion of the sanctuary.

The second method for estimating total White-fronted geese
that would be visible within the study area involved using the
density contours as produced above. The area of these density
contours, or strata, were weighted by the number of geese
representing that density stratum.

RESULTS & DISCUSSION
Over 7 days, 51 hours of helicopter time were logged. About 9

hours were used to ferry between Cambridge Bay and the CWS cabin
at Perry River. Therefore, about 42 hours were used to collect
the data and depart from flight lines to refuel.

Saatial distribution of creese.-- Based on potential mapping, the
distribution of White-fronted geese was non-random (Figure 3).
Immediately coastal areas generally had less than 1 bird
observed/km'; the density of observed birds increased to greater
than 1/km'n a more or less continuous east-west band farther
inland. This band was of varying width and,the southern boundary
extended inland along major river corridors. Several areas
averaged. greater than 5 geese observed/km'nd again were
associated with rivers.

From west to east, the most important rivers were the
Tingmeak, an un-named river flowing into QMG to the west of
Atkinson Point, an un-named river flowing into QMG to the east of
Atkinson Point which drains a large round unnamed lake, the Perry
River, the mouth of the Ogden Bay River, and the McNaughton
River. The single most important regions were drained by the two
major Rivers with their mouths on either side of Atkinson Point.

South of this band of high density, numbers observed within
the study area were generally less than 1 White-fronted
Goose/km', but there were several pockets averaging between 1 and
5 White-fronted Geese observed/km'. In one area about 50 km

directly inland along the Ellice River, densities of observed
White-fronted Geese exceeded 5/km', suggesting that there are
high density pockets of this species occurring outside the 1990
study area.
Estimates of Geese within Studv Area. — Using north-south

.-transects as the basis for determining overall density of White-
fronted Geese within the mainland study area yields 1.82+0.358
(954 confidence limit)/km'. Thus, the estimate of the number of
White-fronted Geese that would have been observed in the study
area is 42,649 (954 confidence interval: 34,264 — 51,034). This
is in all likelihood an underestimate of the population that is
resident on the study area for 2 reasons: first, both members of
a nesting pair are highly cryptic (behaviorally and
morphologically) and visibility bias is unknown; second, there-is



AGJV Page g 163

Alisauskas

a bias associated with those pairs in which only one member was
observed. The relation between what is visible and what.
present needs to be established before a population estimate can
be derived.

Using the second method for estimating total number of
White-fronted Geese that would be observed in the study area
(Table 2) provides a value of 45,456.

RZCOKNZNDATIQNS

To establish that goose distributions are consistent from
year to year, a second year of field work is recommended to
provide segment by segment correlations between years for each
species of waterfowl observed.

Because of some evidence that there may be substantial
concentrations of White-fronted Geese farther inland than was
flown in 1990, an additional 25 hrs of helicopter time is needed
to cover the area extending to the southern bOundary of the
Sanctuary.

A subset of transects need to be flown twice to examine
repeatability of counts in the same year.

Most importantly, a ground verification effort is necessary
for two reasons: (A) to provide a correction factor to apply to
the aerial survey especially as it pertains to nesting White-
fronted Geese, and (B) to examine features of nesting habitat
selection by White fronted geese. This would be an important
piece of research toward understanding habitat influences on
nesting White-fronts.

Helicopter surveys such as this are not as apt to be
affected by poor weather. Queen Maud Gulf remains icebound until
July, and so there is virtually no chance of heavy fog until
then. The timing of the flights (late June) relative to average
ice melt in the gulf (July) make helicopter surveys in this area
a feasible procedure for annually monitoring geese in this area.
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Table l. Summary of White-fronted Geese observed on individual
North-South Transects in the Queen Maud Gulf Migratory
Bird Sanctuary, June 1990.

UTMZONE TRANSECT
NUMBER OF
SEGMENTS

TRANSECT SURVEYED
LENGTH AREA

(km) (km')

NUMBER
OF GEESE
OBSERVED

GEESEikm'3

13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
a4
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

A
B
C
D
E
G

.H
I
J
K
L
M
N
0
A
B
C
D
E
F
G
H
I
J
K

'L
M
N
0
P
Q
R
S
T
U

39
15
30
15
29
27
13
45
13
37
14
55
a5
54
18
35
18
40
14
39
18
38
16
30
25

7
26

7
39
10
39
15
20

9
20

78
30
60
30
58
54
26
90
26
74
28

110
30

108
36
70
36
80
28
78
36
76
32
60
50
14
52
14
78
20
78
30
40
18
40

31.2
12. 0
24.0
12.0
23.2
21. 6
10.4
36.0
10.4
29.6
11.2
44.0
12.0
43.2
14.4
28.0
14.4
32.0
11.2
31. 2
14.4
30. 4
12.8
24.0
20. 0

5.6
20.8
5.6

31. 2
8.0

31.2
12.0
16.0
7.2

16. 0

54
24
42
39
69
28
35
59
24
81
23
60
16
34
48
59

5
24
52
65

4
21
50
28
11

8
55
18
53

7
38
24

4
6

18

1. 73
2.00
1.75
3.25
2.97
1. 30
3.37
1. 64
2. 31
2.74
2.05
1.36
1.33
0.79
3.33
F 11
0.35
0.75
4.64
2.08
0.28
0.69
3.91
1. 17
0. 55
1.43
2.64
3. 21
1.70
0.88 .

1.22
2.00
0.25
0.83
1.13

SUM
MEAN

STD

884.00
25. 26
13.06

33.89
20.95

20. 21
10.45

1186.'00 707. 20 1186.00 63.73
33.89 1.821
20.95 1.08
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Table 2. Estimated number of geese observed in study area Queen
Maud Gulf Migratory Bird Sanctuary

ESTIMATED
NO. GEESE

NO. GEESE AREA OBSERVABLE

CLASS PER CLASS SQ. KN. PER CLASS

1
2
3
4
5
6
7
8
9

10
11
12

0
1
2
3
4
5
6
7
8
9

10
18

511.30
13346.20

3972.30
2470.00
1374.70
772.90
507.90
196.30

84.70
76.80
43.20
65.30

0 ~ 00
13346. 20
7944.60
7410.00
5498.80
3864.50
3047.40
1374.10

677.60
691.20
432.00

1170-18

TOTAL 23421. 60 45456. 58
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FIGURE 1. Spatial distribution of centroids of 2 km by 0.4 km

segments flown in the Queen Maud Gulf Migratory Bird Sanctuary in
June, 1990.

FIGURE 2. North-south transects that were flown in June, 1990.
These are the transects upon which estimates of geese observable
from the air were made for the study area.

FIGURE 3. Spatial distribution White-fronted Geese measured as an
estimate of the number observable from the air.
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Ar -tii: choose Joint Venture Prii)e:.s
Pae i f i i- enid (uL n Pet 1 on

6:anadian Wildii f S. rv

in f is:al year 199()-1'&91 f:ur pro„'e: s were undertaken in .he Pa:i fii: and

vul.",-,n j'eni on of the I:an di an W'dly;e Servxi-e unde ausp lees u ~ t-3e

Ar et i: i~o: se Joint Ventur e. The:-2 ini: luded: ('1) an invest igat ion of br ant

staging and migrating tnr ough tHe Stra'': :f Georgia; ( ) p:pulation studies of

Wr angel island snciw geese :n W angel 'sland -.nd ion the ni r hem winte. ing

groiunds i: n the Fraser F'iver /SIcagit Fiver de'as (~) an assessment of the rate

oI us» iii Ilplai b 4'iii.C'd'y %now Qe wi, nisi ( I I Iw wl I I Ilc Alai';sen

Nacki:iliad'.

Wildlife Area in V . ouver
&

and (4) an intensive assesslienlt ci. Hal ve of snow

geese by hunters cin the Fraser F'iver delta. Progress to date on eaich prioJei:t

is briefly rep:rted her=.
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~lqr-irl —Ir rd Sr-=qr{ n rn .!Ie S,r { i C,f I E.-rl r

I lit r Ioac!c t l cln

Br ant cn:2 wlin ~ ared in British {1:lumbia in substantiai n{ mber bu. are n:w

seen:nly in sprinq migrati:n. F'ecent 2 'lma es indil ate that up tl- ''5 0{30

birds may be present at cne time in the Sirait clf {ieclrqia 400 on tile Wr-

coas ~:f Vanlcouver I land, and ':,{){30 o{1 {graham Island n ..'.e C"!een Charll-ties.

It is pr:bable, howeve, ) that with turnover, a muc! larger prop:r.i n rf t)12

Pa:i fi: flyway p:pulation may actually use t,'1ese hab'ats. In 19BS, a pilot

Sur Vey bra«t . was carried out with the Arrowsmith Ratur al is.- in the

Beal:h a! Ea 2nd in 1u2'='he s'!rvery was 2:;panded to t !1e

.I Iml I / ar22 wl h v '1E hEI p of,t12 Comlox-Sir athl:clna Natu. ai isis. The main

:bjective wa- tc read t'1e coded leg band-:- bran'; that had been banded in

ll-w -rc,' I- and I-n the Yukl-In-!::;{!SI I-!:;Wim Delta in Aiasl::a.

the

Ini" . I i d gs 1{ u 2 u 1 s { 2 marked ul rus spen; a lEast 10 davs

in a particular area and some individuals remained up to 45 days. A number of

the birds observed in the Parksviile-Qualicum Beacn are- in 198u returned

the same site in 1'iH'3. A. least three separate breecing populations depended

on habitat within the Strait of Georgia. Birds from the Yukon-Kusklokwim Delta,

from Teshekpuk Lake and from the Canadian low arl-tic were observed in the

Parksville-'" = ': lm{ B "..-:-. area in 1'9.
A more intensive ef f:rt in the Strait of {i rgia was undertaken during

the spring migrati zn of 19'3{3, under the auspi:es c f the Ar:ti- G::se Joint

Veniure. The ob jectives of that study were: to clonduct weekly aerial surveys

o f br ant in the southern Strait of Ge:rgia. read leg bands

sightings to calculate turnover rates of staging brant, and

and use those
es.imate total

p:pu'.: ons

'thr»ugh T

passing through ~ he Str-it cf Georgia;

analysis; an" determine use of imp riant
an a. ysi s focd hab i ts
h-bita s by recording

daily a:tivity budge.s.

Neth ds

Standard prPll edur 25 wer 2 u ed fclr al i aspect s o t pro Jel t Aer i al

surveys wer e::nducted I-nce per week enerallv:n iow tides when the bran

I ~ w ~ t!12 Sh r~ 1 ne and t''ls n .S'r tl 2 t,l IS Of nE u4I . J
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B:)i !near y
C-ac.v 1 C fl 2 =. r

the Ia'!1 T T 5 'f1dc kn:wn have been L! — Ed by bl ailt in .he past. Band 1
= =. d i fl G 5

w re ma Je regular 1 y at Ifla j )I 5 ag i fig ll al. I I inc.anlJ I Ippi ir!ini st i ca I jva,,;ny
b'r nil «E' 2 I «ni:ent ra&. inc

The a el'C!ii )f1 C T a r el ai; i )nsk.. 2 be. ween „ean 1 en iil i: f 5-'ay as derived

fr i)m band reaaing data, 2nd tk12 pl'i babi 1 i.y af aim individual bird sI v G I

mor day, was usea to determ'r,e . 'rn)ver rates c T brant migrating thf i)uGkl tkle

Strait aT hei)&rgia. The pri ibabiliiy ~)T a bira s aying «ne mere day was

cul ated by using the
mean lengtk1 of st-y. The

pilatILiema.' ally d r ved I'i)l &Tlula f1='L+1
&

wk',ere k =tkle

di f fereni:2 between the cauf1i cn aay d and i)n aay d+i

mL!1tipl ied by .he prabaai' .y of a bira remair iini an«,her daJI'& I cali L!1atE'k12

pi issibi1 2 nL!mber» f f12w bi I'Gs I i ving — i il:2 clay d Ti12 c & c I i urlbel a-

birds seen during ti;e study wa5 ',12fl cibtained by aading eackl i:2' u&l at2d nL!Illbel

of new bll ds .rf1vi
Ai:tiviiy bf!ageis werc re:crded F'arksvil le—.:: 'alii:um area usinG =-can

a C&iii I- « i i I L& iy i'c Wc

.fir CiuGh

I ' CI ICI

Trcim three ma lal stag 1 ng 5'5 the dur at i i)n: f t he 1 r

uncier a d'2: ..'ngTri)m p«i) ' 5 m ~ 125 wer 2 2 I'amlned

use by brant.
m I c l 2 5 &: op 2! t ikl 2

» ifl I, ei'1
& ~ identi fied ana the re.'ative»ri)portions aeiermined

i'.esults and Dis:ussion

Pr )gress w-5 made )n all o .jectives in 1'390. Brani were Tirsi )bserved an

the third aerial survey (14;,arch), with peak numa rs beinG re:ard d 17 April

(Table 1). A peak af S,:S5 ird5 w 5 seen'ell bel:w the peak af 25,000

r2:i)rded earlier (Bl)i)d ar,d Smith 19"2). Between "7 February and 'w &lay 1,0="B.

band reaciings of -05 di f fereni bands were re& i l'd ~ &'ii)si were yellaw bands (Z01)

fr)m the Yukon-k:,"uskokwi... delta, A'aska with .hers frcm 'Aranael Is'land, L!SS;,

(Z) and Vi&:teria Islafid, N»T (1). In addition 'ei:)rds af 5 d: fferent farms

riasa- &Ji sk &Tl rker s w2. 2 522rl T, m bi d5 b ': '2kpuk L.Eke f n

Al 25ka ~ The mear, length af s.ay was:alculaied io be E,. 3 days, with a range of

fram 1 to 4'~ davs.
Several

L
ca. ula. 1»fls i an be uc ~ tl I aeter n&inE',iat ~ e pi pul a& i cifl

»f br ani p-5---- ~ rllugk& + w S&- lgecir qi a „, G,,: Qe q
ba52d i in tL!l" fl'vel

rates. T&he frequercy distrih'i)n o enG h

:n

stay af b-nded brani are sh)wn

a~r ds ipas==ing 1;mr&)i:grl
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ii ~'.I rCC. i Ci-, I n

m( an f:r .;he ai e I elle&r) ay I. ~ 7 Ca'/S ) I-I~1 I I I 1 1 I ci

'S. ''76 01; Cs. LI the med12n 1 el jig/;1 V I cav.) r esu1:ec 1n an es-.1ma);e

I lumber wh1 I i~1 Je'' ai 1 y Ii1ul

!he St-a1-'1C (1I cI, a large part -f

C cnt pi ipI Ia1 t 1 I1jn I n spr 'g. E.,pand 'g hl c 81 I I 6'c I »n t tlE'hicil c Stl'a1 i (

ass'Im'g ni:: 1nitel i1han~e Icif banded bi; ds betwee~:ne 1::at i:n -.nd any:-. her

bE'twee(", survey=-, re)ul ts in an esimate c f B~) 971 ti1e Strait 11I I I i il'Q1a

Tab 1 tal numbers::f bran se .-. in the =-; ait: f Se:rgia dur.;ig aer i=

ci fr 'I/ei/s s, ( I I
j g I GS()

Dat "= Sur vey T11jt a 1 Estimated Old

P:puiatian

Ectimated New

P:pulati:n

14/s/:0
':/4/"-/."0
') T / I/

()S! 4 / 7 j.)

10/&/.=0

17/4/.0
'.", /4/'=0

01,/J/S0

10

0

'/7

14S':./

/SE0

S0'

'BG

1047

a=()=

:/S=6

I C'4

~~0S

71

5087
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Basic p:pulatii:n infi:rmatii:n Ti:r sniow gaese nest ng i: n Wracir 21 Isl-.no i-

fragmenteci. Data have bean co 1 le:ted:n Wr angel Isl and by Sovi et bi oil -gi sts

T:I'p) r c xi mat 21 y ''I) yeal 5 (sis2 EIcus T l 2 d anq yrc2:}1 I::cv5I'::l y 1&HO) ~ I }1252 data

hav 'n:.udecl estimates of tne number:f. spr'nq ' ' . 'e:" "l accurate

:alot latiC'ns C T neS ~ ing ef f:rt 2nd neat Su:C25S, 2nd 25timateS Of the number

yio(Iflg

i:i:unts of

1 aving .he is'nd (V. ciarani', pe. —. Comm. ) . Llnti 1 199I), t: ~ al

geese i:in the island have noi. been p:ssible . f:r vacious bureaucl" atl:
ar. ':qistic reasons

Data :n the norther n winteT ing grounds have been collected more or less

systemat i:al ly sin:e 197Z (draTt management plan, Paci fi: Flyway Study

I ommittee). T}1252 }lave lfli:'id2C .i: al p:pulati:n counts 2nd est''mates»f .i}12

pr:port i on

component

juve ' cs 1 f1 t}12 . 1::ks. Da. =. on t 12 -.' forn' winter if,g

c T t}12 f1o-k have not been co 1 lected. Iieese going i = I 'ali fornia mi x

wi ~ 1 birds c:ming fr:m th i ester n anadian ar:tic and cann:. be studied:r
mi:ni tor ed

The

pCip ul at l Cin

colle:tion

separately.
purpo52 of the s.udv re— orted here was to determine the si=e of the

on Wrangel Island using airphoto tec}lniques, and t continue the

of data on the n:rthern wintering grounds. The pri:ipal objective

were: (1) to assist Si-iviet bioloqis.s in ci:iriductinq 2nd analy=inq a photo

invent:ry
invent:ries oT

5i low gEE'52 flest 'q on Wrangei Island; ( ")

geese wintering on t};e n:rthern win,ering ar a;

cionduct photo

2nd (-) to read

c:liars c T g«ese bande cin Wrangel Islar.d 2nd the Fraser

the cr:5 . 2 lng a ea ~

c
l let 1 c'ds

Air p}1Otlagi cip}15 Cif qeE'52 ci wr angel isl 2nd wer 2 i: btai ned in I'«') by V.

Bar aniuk, using a

coil flc1deG wl }1 ~'12 per i»d when almc:s. all bircs were -n the m-ltinu area
}laiid held ~Grim canierai .. '"il a c1 'GP er I }1«

Cif1

the n-rth side of the is'.2nd. The camer- was 5'ipplied by t!le I anadian Wi:d i Te

Servi:2, the hell: p.er by t}12 I-,uss 2;i illarla a':i2fl ag n y ijlaVahCi i aflG

iili Ill Enid pl i" sslflg Sc!pp: —.'y I 'WS tllrqui~h tile ~', V. The u
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I (nag . L!I d2'r a:!SPi i:25 EET: Rr'. i C Xi irarlge

~ in

i n -,:;- m=-. t &
i- ..

oui n~ i'.r i,rier n r . r.r-„and pro:255! ng wer- a sii.pp.' Ed D ~ Arc

J i.nt Venture.
Pi ipl

'I i i f g2252 win.'2: ing in t)12 Fraser r.'.ive" /Skagit Piver

deltas were macle by similar pho"'o«rap) ic te:hni clues. Fi lm, prcicessing ancl some

the ai r:har ter time in the Fraser Fiver area were pr:vided by the ArzJV.

time tor;rveys in D:t.1 the Fra(er Fiver and Skagii Fiver w-s

pi'ovldED by the Washington D pt. -', Wildii! e.

:.'Esults and Discus i: n

rla= Deem rtiad 2 :n ai i threa — t -'. 1e Gr i ginai

Data on .l 2 si=e of the populati:n if snow geese wintering in

Fr asar /Skag i t area is s ~ iii being c:liected. H:wever, pea.c p:p!lati:ns

g Erl2r al 1 y Dec I.!r 'n ml. d to 1 Rtw I"iivembel 5i i coL!nts ti i date ar probe!bly

lndlr at'e -''2 r-»-''12-n wi" Er'-- " pu'a-'i

average i: f three counts showed 8"-) 5(II) birds present.
Thc estima.ed total pi:puiation cn Wranc;el is aDi:ut &II OI)I) birds the

li:west coLlflt siflc2 1978 (Tabl2:). Altho 'gr1 t'-12 f1umDEI GT succ255 Lti I 25 5

hl gal ) the proport ion cif young in t'1e winter f 1 2:k indicates that survival tii

fall flight was low. Pocir weather and above average predation by faxes has

been :ited (V. ='aniuk, pe. s. Comm.) as the reasons for such poor

re:ruitment. Comparing the number of birds on the wintering area with this

population estimate inters that about 56% of the Wrangel Island nesting birds

iwinter in the north 2nd 44% in California. Tr1at is neariy a reversa1 ci f r.ha

pri ipi irt Gn( t rl Grug hr. have E. is 2d Tiol t'12 two f ocks abori ir) years agio (522

ol der vers- ons o f the Pa: i f ic F lyway management pl an f:r Wrangel Isl and sn:w

geeSE) .

I:i-il 1 a» reading is also siii in pr:cress, s: ~ ittle new inf=rmation Cal i

Gf'Ert a'rii 5''mie I i wei,er+h2 num Ciii i a sseeni .Pw a'g w»

geese wintering on the Fraser F'iver delta i- 1986 and 1'387) is vEry 'low,

keeping with high loses suspe:ted earlier (f",c!(E.vey Et a'i. 1'98'4) .
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Harvest :f migrat:ry bi) ds in i anada i=- measureG annus'ly by t,'12 Nat:nai

Hnl ve»t 5! !l vey and 5 c I 2» I
'I rmpl-lsi t ir-In 5ui(vey. In E'ritich I:I-lumb a cnclw geece

cl 2 cn1 y )1U(lted i)i ~ '12 F'(ns=''.i v2t" de ',:. ".I ea) c:I G y a r 2'at. veiy smal 1

number hunter 5. i he i&a' un .'nr Vest, Sur Vc.'' C:es .,', have the "esciutimn tm

measur =- t'12 I'1al'v25 GT cl cw g22 2 1 I 5ul )1 a rel at i ve' smal 1 are».„with much

clCC'!mr y. Eer 2'!»2 thef e I 25Cr 1 ptlrtln avail -ble ic mana ers: f this g::se

e.' ept rergu~=. n )lc,r Ves IIII fr'balll.r I I have GICII IU rrcr V25t

Cnl c. 141 2 '11 louie r, f12 I qui I 2l"..211 I T Pa:: 'c ( iywny

I ~mr=mt plan fcr tl1is pl pu'+i:In, and iGT any i 2ilagement agreemen's being

deVel C'ped i f1 O'Crperc ' ln Wi t 1 the 5Clvi 2 LIni Gf1 ~ i he study r p:rted here was

Ce 1 Gnes

u2V

(2 harves'. in T:; mati:n

'p c' n rr 1'f
hunter kii 1 ed birds, wh;: 12

I IV ) 2 t I I Ve I Pn,

the same time ta);ing

Wl ' Vl W ti I

big
pre'minary

estima,te c f hcl) V25T c:mpare with thr» re uits Gf '.he questil:rnnairc

Methuds

Harvest in ferma .ien data are being :mlle:ted by mail questi:nnaire in the

Iireater Vani:cuver area Gf E', itish Claiumbia. Bec2LI52 IGT the large human

perpulatiran in the 1CWer FraSer Valley, t 12 pr:vince -
T Br .. sh CG1 umb). -.

requires every persen hunting there i.Q alcquire a Fraser Valley Special Area

Permit. ihe main purpcse crf that permit is veri fy that ea:.'1 pere:n hunt ng in

.he Fraser valley has s:me fmrm of pef smnai liabiiity insuran:e. Purchase Gf
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Peak: count5 of sn:w qeese wintering ln h2 F l" a52r r.." v2r del ta area,
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from pas; 1oca1 harvest
t.he i'(av1onaI harvest 'li vey and more precise 25u1mates

surv=ys ar e sh~Lwn in Table ~. F rom the results of the

rat",er sma11 ll'pie oi 1o:ai harvest ques: onn-ires, appeal 5 ik12

hat; onal Harves. Survey ver estimates .ile k:: 1
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nesting hlrangel Isl «nd has 1'a;; .'nPQ 212 'cliy stab I while t.'1P peal:. number

SPPn i-n ths Frass r Fi var de'a has ''ncrea«ed near.'i«1(: —;»lid 1 n i1at t i ingle ~ it

appeal 5

sui v I va I

the ini:rease in ~ .'1e;, aser t"-..'iver

io f nfor .herr wint ev ing birds.

dP' -rea is =-, resul.:f high r

a. higher r".-'.=: f survival is

ll'ial i I «ai iiel: af1d «12 « talpiqpL!Ll a ll if1

01 t.1& 1!1
I

I" I ln ' 21 .b ',11 q-12'I numoer 'l q 1

2 managament plan ciojei«tive of

bC 2Xpecteio 1; i Fi as«i Qei t -" ai'ec!

En 1'381 Sn:W ge Se beqan e.",en5'e la'1 and winier us« uf up'and fields
Ll. '12 .. aksen II!ai 'nal !," 'l i fe Ai e-, =-. plien:men« n unti i then se n :n1 y inl

1a cpring. L f SL.CI'1 L!P 'int. r PS«i 1 t Cl I 12 1 cif qe pi:ipul at un On the

Fr asar 4 — 1LICL I

L
i Iia«will I ci 1

«I il till ll 2 ffs up 1 cit an b=
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go:se !5 i: T L!pl nds:ni the Alaksen National Wiid: i f2 Are«. wi.i1 a Vl 2W tu

I iud i fyi nq manaqement io T t,'1c Hat 1 I:1 tal ':;iidii e Are« t a«comm«da.e mere geese.

Methods
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he Fraser
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COORDINATING OFFICE UPDATE

January 28, 1991

The Canadian Wildlife Service, Western and Northern Region, established an

Arctic Goose Joint Venture Coordinating Office at the Prairie and Northern

Wildlife Centre in Saskatoon. This office is directed by A. Diamond, a

member of the Arctic Goose Joint Venture Technical Committee, plus there are

five permanent federal employees located in Saskatoon who aze directly
involved in Joint Venture activities.

The primary functions of the Coordinating Office are to:

1. Facilitate the conception, planning, discussion and review of

Arctic Goose Joint Venture proj ects.

2. Provide for storage, analysis, retrieval and interpretation of data

'collected by Arctic Goose Joint Venture projects, and

3. Facilitate the generation of interim and final reports an Arctic

Goose Joint Venture activities.

The budget of the Coordinating Office is (32K. These monies are required for

related travel, publication of reports and for office support. To date,

electronic data processing equipment have been acquired and are being

utilized to analyze information collected during the 1990 field season.

Revisions have been made to the Arctic Goose Joint Venture Prospectives and a

published document will emerge by March 31. Much of the development of the

Prospectus and the cost of producing it will be borne by the Coordinating

Office.

An Arctic Goose Joint Venture Contact. List, or directory bearing the mailing

address, telephone and fax numbers of persons associated with the Arctic

Goose Joint Venture has been prepared by the Coordinating Office. A draft is

presented far your review, and passible input. Although directories are
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constantly changing and are out-oi-date as soon as produced, an updated

version of the present effort will be distributed by the Coordinating Office

by March 31. This directory will facilitate exchange between Americans and

Canadians associated with the Arctic Goose Joint Venture.

A compendium of approved Arctic Goose Joint Venture projects was developed

last autumn. In addition, a document summarizing the results of Arctic Goose

Joint Venture 1990 field projects conducted last summer has been compiled

plus it is distributed for your information. Additionally, a document contains

projects outlined for future activities that the Arctic Goose Joint Venture

might consider. These proposals have been received from a variety of sources.

The Coordinating Office organizes annual meetings. held to plan future Arctic

Goose research. Results from ongoing investigations are accessed and

modifications are made to study designs. An Arctic Goose Joint Venture

project review and planning session was held in Saskatoon on November 1 and

2, 1990.

In addition to facilitating, planning and discussing research projects

associated with the Arctic Goose Joint Venture, the Coordinating Office

fulfills an information outlet role. The Coordinating Office provides

information on Arctic Goose Joint Venture projects to national, local and

regional information outlets.


