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o) ABSTRACT
-

In 1982” it becanme legal to capture and export passage gyrfalcons from the
Nort hwest Territories. This study teook place in response to the need for basic
information on the population and distribution of gyrfalcons in the Baffin
Region. This year (1984) was the first year of a proposed three year study.
Survey crews of Imuit hunters from the settlenents of-Broughton I|sland,
Frobisher Bay and Pangnirtung, surveyed a iLotal area of 5191 square kiloneters
and an additional 3653 km of coastline by snowmobile, in_Muy-June 1984,
Twenty-three occupied gyrfalcor nest sites were found. Density of oczupizc
nest sites ranged from 1l pair per 222 square kiloneters to-4. pair per 778
square kilometers with an average of 1 pair per 472 -square kilometers. “Where
coastline only was surveyed values ranged from 1l pair per 137 kilometers to i--
pair per 378 kilometers Wi th an average of 2 fair per 332 kilometers.—Nest
site characteristics? additional sightings and colour phase are discussed; as -
well as-a brief discussion of possible |limting factors to gyrfalcon numbers
and the behaviour and observed reaction of gyrfalcons to the survey.
Cbservations of nesting by the comon raven, peregrine falcon and rough-legged
hawk and sightings of the latter two species are reported= Raven nest site
characteristics and their inportance to gyrfalcons are also discussed.
Economic inplications of a gyrfalcon harvest are discussed. The survey
limtations are recognized and conclusions and-recommendations for continusd
studi es are made. Tt
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n o 1 NTRODUCTL ON
' Bi rds of prey hav5“|6h5*éébti vated. the interest of man. The f i Fat wes tien
records of f al cons date to al nost 4, 000 years ago, from the Far and Middle East
(Terres 19S2) . Al though initial 1y kept for cerenonial or religious
significance, - they were later trained to hunt game for man. This practice

devel oped intoasport or nastime for kings and nebles. Falconry, as it came
to be known, becane very popular in mediaeval tines. The nost val ued birde
.mere t he fal cons. In particular the peregrine falcon (Falco peregrinus spp. )_
and the gyrfalcon (Faleco rustic.ol us) were sought af{er. The size (largeet f
the Fal con idae), speed, and mmjestic appearance of the gyrfalcon, especiel i/
those with white plummage, neant they were worth "A King’s Ransom®" (Beebe

1974 ). The difficulties in procur]ng such a bird,>40und only in arctic
conditions and transporting it back ‘to Europe or the Mddle, East, prevented any
C}ssibility of overharvesting. The sport de&ined in the 18th and 19th

uries. |t appears however, to have undergone ;~revival in certain-parts af

the world. Interest in falconry is strong in the Mddle East and has alse
increased in North Anerica and Europe ‘recently.

[N

Al though well known to the Inuit, and other native peoplés living in the
high latitudes! traditionally there has not been nuch nore than a passing
interest in these birds, certainly not for sport and rarely for food. The
Government of the Northwest Territories (G.N.W.T.), prior to July Ist, 1979,
had not devel oped any policy or regulations pertaining specifically” to the

harvest of birds of prey. Since that date however,there has been provisioen

within the =.N.W.T. WIldlife Odinance and Regulations for the live capture and
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\_.,.)por't of young passage or free flying gyrfalcons f(as opposed to eyesses or
|, g taken from the nest). A quota of 20 passage gyrfalcon=, for all of the
N.W.T. was established in 1982, wWth a maxinum of S to 7 birds alloted ta the
Baffin Region. This quota was nade avail able subject to the approval of the
Baffin Regional Inuit Association (B.R.I.A.) and the Baffin Regional Hunters
and Trappers Association (B«R.H.T.A. )  Overseas falconers have “in the past

approached local H.T.A.’s with offers to purchase falcons. The Baffin Regional

Hunters and Trapper= Association in neetings with the 'local H.T.A.’s decides
not to proceed with applications to harvest gyrfalcons at that time, becausc of
a lack of information available on the population status of gyrfalcons in the
Baffin Region. The need for sone baseline information becane apparent.
In 1983-1984 application for funding by the Econom c Devel opnent Agreement

#5. D.A. ) , Natural Resource Developnent section, was made by B-R. I.A. and the
\?; *in Regional Council (B.R.C.), to conduct surveys of the Baffin Region te
decermine gyrfalcon nunbers. A snowmbile survey to identify active and
potential gyralcon nest sites was proposed. Wth the technical assistance of
Renewabl e Resources staff a proposal was put forward with the following

obj ecti ves: —

1) Assess the size and distribution of the gyrfalcon population, in the Baf¢in
Regi on.

2) Develop indices of the nesting densities of gyrfalcons within the Inuit
hunti ng areas of specific settlenents.

3) Determine the return rates of gyrfalcons to specific nest sites (or
alternate nest sites) during at |east two nesting seasons.

4) Re-ord nest site characteristics in the study areas.

S) Record nest sites of the common raven (Corvu corax) and sightings or



(:‘ evi dence of nesting by peregrine falcons (Falee pReregrinus tundri. us) arid
ough-legged hawks {(Buteo lagopus).
&) Educate local hunters about gyrfalcon nesting biology through active
participation in the study.

Achi evenent of these objectives will contribute information needed to
assess the ability of the gyrfalcon population in the Baffin Region to suppar €
conmmerci al harvests=

This year (1984) surveys were conpleted, by snowmbile, in areas near
Broughton |sland, Frobisher Bay, and Pangnirtung. Figure 1 shows the
settlements and surrounding areas from which a sanple was surveyed. The dates
of survey, which vary slightly with the community, were during the period of
May 14th to June 10th, 1984.

. The gyrfal con because of it’s largely inaccessible range (Arctic areas)
<;;- received little intensive study until fairly rgcently. Several authors.
b ewitten reports on the biology of gyrfalcons, noteably Cade (1960), HMuir
(1973), Nelson (1978), and Roseneau (1972). However nost studies have been
fairly limted and nmuch basic information remains unknown. .The WIdlife Branech
of the Yukon Territorial Government undertook a six year study of gyrfalcons on
the Yukon Arctic Slope from 1974-1979 (Mossop and Hayes 1980). One focus of

the research was a gyrfalcon harvesting experinment. Their work continues and

some of their results and experiences may be relevant to the Baffin Regi on

C
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Map of eastern Northwest Territories showing the communities
from which surveys were conducted on Baffin Island in 1984.
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Until recently, there have been no detailed studies conpleted on
gyrfalcons or other raptors in the Baffin Region. Files of raptor sightings

and nest sites were maintained by the Canadian WIldlife Service (C.W.S.) unrts?

1982, when Renewabl e Resmurces (N.W.T. ) assuned that responsibility. Howeves
in the case of C.W.S. the information was gathered in the course of other wcrk
and i« 1ite scanty.

in 1982 Renewabl e Resources iniated baseline studies of birds of prey =
the Baffin, Kitikmeot, and Keewatin regions. It is hoped that their ongoiri
research will conplenent this study and help establish paraneters such as

productivity and nesting chronol ogy.




The three settlenents chosen for surveys in 1984 were Broughton |sland (67
33 N 64 02’W) , Pangnirtung (66 09°'N 65 43° W, and Frobisher Bay (63 45 N &&
I1’WY, From each of these centres an area was delineated, subjectively, under
the following criteria: I

1) Accessibility, travel by snownobile nust be possible.
2) Proximty , the area nmust be within reasonable range of the settlenents
3) Wthin what was considered to be that settlenent’s hunting area.

These criteria excluded areas which were inpractical or inpassable for
snowobi l e travel because the terrain wastoo rugged; there was too nuch
dangerous open water; or travel conditions were poor

Each area was divided into sanple units. A sanple unit being the
(:limated area which could receive 100% coverage of*the cliff habitat within &

week peri od. The sanple units were approximately 1500 square kil oneters.
These units were drawn on the map subjectively using natural feaéures as
conveni ent borders to delineate the areas. The sanple units therefore are oriy
approxi mat el y equal LD si ze. Two of these sanple units were sélected at random
from each area, using a random nunbers table.

Broughton |sland was approached differently. Because of the rugged
terrain on the eastern coast of Baffin Island access to the land from the sea
ice by snowrobile is very” restricted. This nmeant that a survey could only bhe

done from the level of the ice. This survey of the coast and islands gave an

estimate of distance surveyed and not area. Thi s sanme approach was
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s equently‘necessary for one of the sanple areas near Frobisher Bay and &
part of the survey from Pangnirtung,

If the survey of the sanple area was conpleted ahead of schedule or extra
days were available, additional areas were surveyed. Because thig.was fone =%
the end of the primary survey, W th spring advancing, travel was nore -
restricted “and these areas were chosen subjectively.

Each community had two survey crews, a survey Crémf consisting of three
Inuit hunters. Were possible a WIidlife Oficer from Renewable Resources i~
the project supervisor acconpanied a crew. The Wildli¥e Officers, because o
other responsibilities, were not always avail able. The project supervisor
attenpted to get out with all the crews, both for a training period to explzin
the data collection methods, and during the surveys themselves. Tine and
(;qutic constraints neant that this was not almays@possible or practical.

The sample area was surveyed systematically, ’ﬁaking use of natural
features, where possible, to delineate the day s survey. The survey route was
also- marked on a 1:250,000 topographical nap. An attenpt was made to search
al | cIiffs.__TraveI conditions, especially as spring progresse&% did influence
the accessibility of sone areas. WAarm tenperatures nmade travel in deep saes
i mpossi ble and the presence of water, especially in the fiords, underneath the
snow was a problem The topography also dictated the surVey route taken,
resulting in sonme cases, in an erratic course. For these reasons it was not
al ways possible to reach all cliffs and sonme nmay have been m ssed.

The crew nenbers would stop periodically to scan nore intensely any likely
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1 i ngeli ¢fs. The presence of “whitewash”, nanely bird guano, orange lichen

..........

growh, or a flushed bird often called the attention of the observer to a
potential nest site. Gyrfal con nest sites are known for their repeated use
year after year. The accunul ated guano is quite noticeable bel ow ény perchecs
(which may be used by an adult bird through the winter) aria often bel ow the
nest itself. Prey remains are comonly found below the nest site or perches,
however this is often hard to see at this time of year. Oange |ichen
{Xantheria elegans) often grows on rock faces that have previously been
covered im nitrogen rich bird guano.
“Nest site” is the term used to describe an area where birds are activeiy

nesting ¢or their behaviour suggests they are) , have nested in the past

bandoned nests) or recently fledged young raptors are observed. A nest usite
v: consi dered “occupied” or “active” if defensive-behaviour was displayed by
an adult or ¥ signs of occupation (fresh whitewash? prey remains, scrape
| ooked recent) or if incubation (an adult sitting oemy, or flushed from a nest:
was observed. a "Productive site”
wer e observed. It was not possible in nost cases to distinguish between nest
sites that were nerely occupied and those which were productive. Adults
observed, that were not found on or near a nest or did not display defensive
behavi or were recorded as sightings only.

Bi nocul ars were used by nost crew nenbers (range of sizes), as well as

spotting scopes or rifle scopes. In general b| nocul ars were inn-e conveni ent

for use on snownobil e. Because of the great variations encauntered in “

was considered to be one-where eggs or young



t opography and travel conditions no attenpt was nade to use a standardi zed
speed or view ng tine.

Wienever a nest site or a raptor was sighted, the 'ecation Was marked on a
1: 250,000 nmap and given a sequential site nunber. The dateland”time of the
observations site and map sheet number, species” and number of birds were
r ecor ded. In sonme cases birds were observed, but a nest was not |ocated; while
in others, a nest was found but no birds were observed in the area. If & nezt
was found, the nest type, height on the cliff (near bottom near centre, o
near top), presence and degree of a rock overhang (none, some, complete),
amount of whitewash guano (none,some,lots) , presence of orange lichen, and the
spect (N,NE,E,SE,S,SW, W,NW) of the nest site was recorded= |If birds were
™, . ) .

_ ‘cated, their behaviour in response to our approag% as well as any other

k als noted in the area , and additional renmarks were recorded. The
observers’ nanes were al so noted. If a nest was suspected, but not ccnfirﬁieé9
an effort was made to return to the site at a later date to_ieqheck it. Figure
2 illustrates a typical nest site and shows sone of the terns used for data
collection.

Whenever an occupi ed gyrfalcon nest was found the crews remained in tho
area only briefly. No attenpt was nmade to clinb into the nest or to flush anm
incubating bird off the nest. The laying of eggs and their incubation is a
critical time for breeding gyrfalcons (Miir 1973)., Physical injury to the cogs
or young -can occur if the adult is flushed off the ncst unexpectedly. Eggs

expaosed t. the sub-zero tenperatures common at that tine OF year may becone
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chilled enough to kill the developing embryo, if the adult is prevented from

i ncubating. There is a risk of nest desertion if the birds are unduly

di st ur bed. This problem is discussed nore fully in Fyfe and Olendorff (1976}
and their guidelines were adhered to. Were possible WEM'attempted to approath
nest cliffs in full view of any birds present. A bird sitting on the nest was

assuned to be incubating eggs.
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Survey. -timng -and. dates:.

Gyrfal cons begin nesting in the nore noderate parts of the Arctic in (pril
(Cade 1960). Bromley (’1983) found an average initial laying date of My 19 or
later (range 9th to 26th), from a sanple of eleven productive sites in the
south Baffin |Island area. The adult birds are nost likely to desert the mew:
because of disturbance in the early stages of incubation. As incubation
proceeds a very strong nest site attachment develops, naking it easier to spot

the birds and consequently the nest. Ideally therefore the survey would be
>~med during or at the end of the incubation period, which would al so reduce
¥ chance of missing any late nesting birds. However, travel by snowrbile
can becone limited, depending on the year, by the 2nd or 3rd week of May.

Travel on the sea ice is possible several weeks later, but access onto the iland
can becone difficult. The dates of the survey took into account these
variables as well as the snow conditions this year in My. __

The dates of this year’s survey were: Frobisher Bay area, May 1l4th te tiay
28th and June 1st to June 5th; Pangnirtung area, May 14th to May 27th, and way
Z0th t0 Jure 3rd: and Broughton Island, May 17th to June 1st, and June 9th and
i0th.

One crew (three nen) working for =rne day was considered to be a survey

day. Based from Broughton Islanc,; Frobisher Bay, and Pangnirtung there were

27, 28, and 25 survey days conpleted respectively for a total of 80 survey

(" ys. Between the six crews, 12 other survey days were |ost because of bad .
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weather, 9 survey days were ‘spent in travel, and 3 additional survey days were
| ost for other reasons. These figures ‘are approxinmate as part Say= were spent

in travel, survey or |ost due to weather.

Maps showing the location of i.sts will not be published in this repert;

they will be kept on file at the Baffin Regional Ofice of Renewable Resourcus.
This information will be available to BRC, BRIA, and the BRHTA as required; to
pl an continuation of the studies. This ‘precaution is necessary because of the

real risk of poaching should this information be made public.

~
-
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RESULTS

Physi cal Descri pti on of study areas:

Broughton 1s1 and

The areas surveyed north and south of Broughton Island were representative
of the east coast of Baffin |sland. Uplifting of eastern Baffin Island im the
geol ogic past intensified erosion of the overlying narine sedinments exposing

1e Canadi an Shield bedrock beneath. This fornms the majority of the” bedreck an

J Cumberland Peninsula today except for sone outerops of vol canic and
sedi mentary rocks between Cape Searle and Cape Dyer (WIson 1976). Glaciation
intensified the ruggednes of this area and continues to affect this region,
The nearby Penny icecap is the largest on Baffin |Island, covering al nbst &000
sq. kiloneters (Bird 1967). o

The areas surveyed were characterized by steep cliffs rising from the ssa
and |long U shaped gl aciated vall eys. Most of the islands have sheer cliffs.
Al though there is an abundance of cliffs they may not all be suitable for
nesting gyrfalcons. Few rock ptarmgan {Lagopus mutus) or arctic hare (lexus
arcticus) were obsérved. waterfowl and seabirds tend to concentrate in  arcas
of open water (betvveen sone of the islands, currents keep the water open) &and
at the flow edge. Near Cape Searle and Reid Bay flocks of thick-billed murre
(‘-r:ia aalge) , fulmar (Fulmar boreal) , black guillenot (Cepphus —columba), .

. bl ack-1 egged kittiwakes (Rissa tridactyla) were observed on May 20th.



Glacous gulls (Larus hyperborsus) , and iceland gullcz (Larus glaucoides)
commonly nest at suitable cliffs all along this coast and were observed
t hr oughout the study. The extent to which gyrfalcons prey on gulls is net
known, particularly during the early stages of nesting. Cade (1960) makee
reference to gyrfalcons preying heavily on seabirds in coastal areas.
Frobisher Bay:
(: - The topography around the town of Frobisher B%y, especially to the north,

| much gentler relief than the Cumberland Peninsul a. The western side ef

Baffin Island was not uplifted nor subsequently eroded to the sane extent as

t he eastern side. It has also ‘not been as heavily glaciated (WIson 1976).
The coastal areas are deeply dissected however and along wth Ihe numer ous

i sl ands provide a good variety of potential “nest cliffs. Inland, the
topography tends to offer less potential for nesting gyrfalcons. Al t hough
there is considerable relief, “especially in the southern parts of the Mta
Incognita and Hall Peninsulas, suitable cliffs are generally restricted to the
‘river courses or the occasional large rock outcrop, nost of the terrain being
gently rolling uplands (Bird 1767). Pt armi gan appeared to be nunerous to the

west of Frobisher Bay, with flocks of S to 10 being commonly seen daily,

al t hough “how the popul ati on conpares with other years is unknown. Arctic hare

15.

- occasionally seen. Snow buntings (Plectrophenax nivalis) were common and

by the end of May other migratory birds such as the Lapland Longspur (



Cal cari Us lappopicus ) were arriving in the area. Any siceable open water had
concentrations of potential prey birds, predomnately glaucous gull and iceland

gull, and in sone cases king eider duck (Somateria spectabilis) or conmon

ei der duck (Somaterai mollissima) duck were observed as on June 4th

(:1 The Pangnirtung sanple area was split between the Cumberland Peninsul a and
tﬁ Hal I Peni nsul a. The former is a largely inaccessible area dom nated by
glaciers, fiords and steep nountains. Once again travel in these areas was
restricted to the valleys and the coast. The rest of the Pangnirtung sample
area is highly dissected by |akes, water courses and fiordsj;—with numerous
islands. The relief is less extrene than the Cumberland Peninsula and
snowmbi le travel is nore feasible, although the south-east coast of the Halil

Peni nsul a has been deeply dissected to form a broken, alnost nountainous fiord

belt (Bird 1967). There are nunerous cliffs and outcrops, many overl ooking
wat er . During the survey few arctic hare or ptarm gan were observed, and
snowbunting= were recorded. Glacous and iceland gulls were commopn particularly

near orer water,’ wth increasing nunbers by the end of My.

C rather:

The weat her during the survey was quite variable. Wilson (1976) states

that perhaps the nost inportant aspect of Baffin Island weather and climate is
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not just its year-to-year variation but also its variability from one arez o
another. The orientation of the valleys, anount of shading, proximty to ice
bodi es. and open water can all affect the local climate (WIson 1976). It 5«
quite common for large climatic gradients to occur over relatively short
di stances eg. between the fiord nouths and the fiord heads. Thi s local
variation affected visibility and travel conditions. All the lakes in the &r:a
were still ice covered and the only open water on the sea ice was in areas
C.ere fast current kept the water open. Al t hough the snow was starting te

-
f, ., fresh snow did fall, and heavy snowstornms and bl owi ng snow stopped the
survey several tines. The tenperatures were consistently below freezing during
the nightime, rising to near or above freezing during the daytine. The mean
m ni mum tenperature for Frobisher Bay was approxinmately -7 Celgius for the last
hal f of May and the mean nmaxi mum tenperature for the sane tine period was ;us
bel ow zero (-. 1 Celecius, Environment Canada data). Al t hough these temperatu: es
were available only from Frobisher Bay, it reflects the general tenperatures in
sout hern Baffin |sland. The tenperatures were gradually increasing so that by
early June the daily maxi num was al ways above zera. Snow conditions varied =
w-eat deal from deep soft snow to rocky w ndbare patches. Travel on the sea ice

was generally good although it was occasionally restricted depending on the

tides and” distance of the flow edge.

¢
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Gyrf al con

Atot alof t went y-thr ee oc cup i ed gyrfalcon nest sites were found dur in o
the survey. Table 1 sunmmarizes the area covered, by community, during the
survey and the nunber of occupied nest sites found. A density (expressed &ag 3
nesting pair per anount of area surveyed) was cal cul ated where possible. ir
those sanple areas where only the coastline was surveyed the nunber of
gyrfalcons found was expressed as one nesting pair per anount of distance

surveyed.
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Table 1, Areas surveyed, nunber of occupied gyrfalcon nest sites and
* density of occupied nest sites by sanple area and conmunity.

Survey Area Area t Distance Nunber of occupied Density of

Sur veyed nest sites nest sitesx
(km > (km) Ar ea Di stance ——tkm ) { (km
Broughton _————
eendn 000 —-- 0
1313 4 328 -
Total T i3 T R S T775%8
Frobisher '
1960 - 3 - 653 ---
443 2 - - 222 ---
T 785 5 T 157
Tot al ' 5403 785 5 5 281157
Pangnirtung > —
15506 | -=—- 24841 - 77% ---
1238 - 4 - 310 -
T 755 2 --- 378
Tot al 2788 755 e+1¥% 2 5515'?'378
Sum of al 1 5191 I6S3 11+18 11 472 , 332
ar eas 23

texpressed as 1 occupied nest site per anmount of area surveyed
.or one occupied nest site per distance surveyed.

# an additional occupied nest was found outside the survey

ar ea.
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A total “a}eé af S191 squére kildne£er§.éhd an additional 3653.k11;métggsf
of coastline were surveyed. A digital planimeter was used to calculate both
areas and distance of coastline. The data on nest site characteristics ie
listed in-Table 2. Sixteen (70%) of the occcupied gyrfalcon nests were in
stick nests, predomi nately ravens nests. The use by gyrfal cons of nests
previously built by ravens, rough-legged hawks, Or eagles has been well
documerited in the literature (Cade 1960, Kuyt 1980). Bromley (1983) reports &0%
of active nests found in the Baffin and Kiti knmeot region= were stick neste, the
majority being ravens nests on Baffin Island. Gyrfalcons do not build stick
nests thenselves but nmake a “scrape” or depression on a dirt or rock ledge.
Thirty percent (7 nests) of occupied nests found in this study were on ledges.

Gyrfalcons typically nest on a |edge under an overhang (Cade 1260,Beebe
1 I.V%Eleven active gyrfalcon nests (48)% had some overhang, while another
el even had a conplete rock overhang, for a total of 964 with at |east some
over hang. Only one nest was recorded as having no overhang

Nests-were found at all height |evels although 52% weré&recorded in the

bottom third of the nest cliff, and only 13% in the top third

Figure 3 shows the aspect of the active gyrfalcon nests found. Four nests
had some northerly aspect (N, NEE NW while eleven nests had southerly aspect
(S. SE, SW and eight had an east or west orientation. It seens likely that in
general northern exposures would not be selected because they would be nuch

culder than southern exposures.

The first active gyrfal con nests were found on My 15th, 1984. This study



has no estimate of dates of initiation of egg laying, other than one
observation of four eggs on May 22, in the Frobisher area. No attenpt will he
made to estimate nesting chronolgy or productivity. It is hoped that the woik

~£ Bromley (1983) will cor+inue iN the Baffin Region and provide estimtes e#

this inmportant information.



Table 2 Gyrfalcon nest site characteristics in southern Baffin

Island in 1984.

Ar ea S te# Type Aspect  Over hang Posit ion
B 73 | SN SE SOVE BOTTOM
74 SN w COWPLETE BOTTOM
75 L N SOVE TOP
83 L E SOVE BOTTOM
F S L NE SOVE BOTTOM
1) SN w SOVE CENTRE
10 L SW SOVE CENTRE
25 SN SE COWPLETE TOP
3s SN SW COWPLETE BOTTOM
38 SN w COWPLETE TOP
S0 SN s COWPLETE BOTTOM
55 SN S NONE BOTTOM
60 SN w SOVE BOTTOM
71 SN W COWLETE BOTTOM
C: 5 1 L E SOVE CENTRE
10 SN E COWPLETE - BOTTOM
28 SN NE COVPLETE CENTRE
30 SN s COWPLETE BOTTOM
33 SN S SOVE CENTRE
37 L N SOVE BOTTOM
43 ‘L S COWPLETE CENTRE
56 SN Sw SOVE ‘ CENTRE— -
&0 SN s COVPLETE CENTRE

B = Broughton Island

F = Frobisher Bay

P = Pangnirtung

SN= Stick nest

L = Ledge, rock |edge or ground |edge

Aspect= direction nest cliff faces, 8 cardinal
(N,NE, E,SE,S, SW, W, NW) .

di rections

22.



(‘\ Broughton N=4 Frobisher N=10

Pangnirtung N=9 All areas N=23
N

Figure 3. Aspect of occupied gyrfalcon nest sites on southern Baffin
Island in 1984.



Gyrfal con nunbers and colour phase:

During the survey a total of 68 gyrfalcons were observed, all adhltsgl
Thirty-nine of these were associated with occupied nest sites, 6 birds were
observed in 4 possible nest sites where occupancy was not confirned, and there
were 23 additional sightings which were not associated with an occupied or
possi ble nest cliff. O a total of 51 gyrfalcons for which the colour was
di stingui shable and recorded, 4S (88%) had white plummage and 6 (12% were
considered to be grey phase.

Byrfalcons are considered a single species taxonomically, wWith a large
é nt of individual colour variation, ranging fromwhite through grey to a
dark phase (Brown and Amadon 1968). The relationship between colour phase il
geographic distribution is not wholly understood. However in general most .
Eastern Arctic birds have white plummage and the darker birg® are found in the
Western Arctic and the Yukon. Bromley (1983) found 86% of birds in the arcaq

he surveyed on Baffin Island were white phase and in the Kitikmeot region only

77% were white.

Raven

A total of ninety-seven active raven nests were found during %*5e survey,
from all areas. The nest site characteristics are listed in Menendix A.
Ei ghty-ei ght percent of the nests had sone to a conplete overhang, 3B% having a

"repl ete overhang.

(
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The nest site aspects are illustrated in Figure 3. Twernty=¢i ve percent
(24 nests) had sone northerly aspect (N, NE, N\W whereas 45% had-scme southerly
aspect (S, SE, SW. Nests were found at all heights with 47% in the central
area, 28% near the top third and 24% near fhe bott om

Ravens are the only other species which starts nesting at the sane tine ar
earlier than “the gyrfalcons. The significance of recording raven nest *
| ocations is their possible subsequent use by gyrfalcons in another year.
Nesting at the sane time of year and being about the sane size bird, ravens
have nest site requirenments which are very simlar to gyrfalcons. Ravens nests
c <= commonly protected by an overhang for instance:» It is well known that
L alcons W ll wuse nests built by ravens or other species (Bromley 1983 and

Cade 1960). The role and degree of conpetition for these nest sites betweae::

the two species is. not well understood.



Broughton N=48 . Frobisher N=23 .. .-

w
'43'

Pangni rt ung y N=26 All areas N=97

Figure 4. Aspect of raven nest sites in southern Baffin Island
in 1984
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Peregrine. _falcons

The peregrine falcon, which winters as far south as South America; arrives
in the Baffin Region about the niddle to the end of May. This corresponds with
the arrival of their principal food source, the mgratory passerine and
waterfowl. A total of twenty-three peregrine were observed during the survey.
Table 3 summarizes these observations. O the ten occupied cliff sites (9
C:jrs, 1 single) nine of the sites (9 pairs) were observed after June 3rd,

& - the bulk of the survey was conpleted. Theref.;ire t he nunbers of

peregrine observed is not indicative of the breeding population, as the birde

were just occupying nest cliffs at the end of our survey.

Table 3, Peregrine falcon observations in Southern ERaffin |Island, 1984,

Area # of occupied # of possible # s at cliff Sightings <(c:
nest cliffs(a) nest cliffs(b) sites
Pairs Singles Fairs Singles
B 1 ' 1 1
Foo. 8 1 8 1 1
P - 2 - 2 - 1
Tot al ? 3 8x2 4 3
- | &+4=20 +3 = 23

a) defensive behaviour or alarm call.
b) no defensive behaviour although near possible nesting cliff
c) not associated with likely nest cliff
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Rough: | egged. _hawk:.

A total of eleven rough-legged hawks were observed. One pair and twe
single birds displayed defensive behavicur, Suggesting the would be nesting in
t he area. An additional seven birds were sighted in flight. Rough- | egged

(fawks normally arrive in the arctic with other migratory birds (Godfrey 196&!

~ " in this study only two birds were observed befgre the end of May.
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Di_scus

n e

The Baffin Region enconpasses a very large area, Baffin Island alone teing
over a half a nillion square kiloneters in size. It is hoped that by the
conpletion of this three year study, an estimate of gyrfalcon nunbers in thieg
region will be nade. With such a huge region it will not be possible to sample
all areas. In selecting the sanple units, this year, certain |arge areas were
excluded, mainly because of inaccessibility, such as the nountainous areas.c”
the Cumberland Peninsula. This area would have little potential for nesting
raptors as nuch of it is covered in pernmanent snow and would offer a limited
prey base especially in the spring. Mossop and Hayes (1982) did not find any

-oductive gyrfal con nests above 1500 meters, inthe Yukon, where nesting takes
Qﬁ 2 up to six weeeks before the Baffin Regi on. Gther inaccessible areas ware
excluded which nmay be optimal habitat for gyrfal cons. Caution nust be used ir
extrapolating the densities of birds found in this prelimnary survey to the
whol e Baffin Regi on. As this study continues it is hoped that -a nore complete
picture of the nesting potential in certain areas wll energe.

The nmajority of estimates of gyrfalcon nunbers in the literature are
expressed as a density of territorial or nesting pairs, nanely anmount of arec
per pair. This figure doesn’'t necessarily represent -the actual area used by a
nesting pair, except possibly at high densities. Cade (1960) suggests that
falcons defend the imedi ate arex 2% their nest and possibly nearby roostes ¢

alternate sites however, they do not defend all of the area they mght use far

C



_ nting. It was not possible to calculate an area density for all of the
I .ts of this survey. The results expfessed as 1 nesting pair per hﬁhﬁéEVé%”'
kilometers of survey are difficult to conpare with those expressed as one
nesting pair per area and with other previously published val ues. Den sit ies
from other studies vary wdely. Hayes and Mossop (19S2) |ist a range of

nesting densities from 1 pair per 152 square kiloneters to one pair per 2313&
square kil oneters. Bromley (1983) found an overall density of one nesting pair
per 370 square kilo-neters in the Baffin Island areas that he surveyed, and i
active pair per 584 square kiloneters in the Kitikmeot Region. H s survey
however, was conducted in July after sonme pairs had likely failed and left the
nesting territories and he states that their areas of survey were selected o
the basis of appropriate cliff habitat from topographical maps. In this survey,
where it was possible to express the results as a density, they ranged from i

& : ve nesting pair per 222 square kilonmeters to 1 -active pair per 775 square
ki.ometers Wth an average of 1 active pair per 472 square kiloneters. This
would seem to indicate conparable nunbers, although this survey has no estimate
of how many nests were productive. — _

The results of the survey would suaoest that during this first year of the
survey, the Pangnirtung and Frobisher Bay areas surveyed were supporting higher
nunbers of gyrfalcons than the Broughton Island areas surveyed. The rugged
2ast coast of the Cumberland Peninsula offers numerous cliffs. However some of
the fiords, eg. Padle Fiord, have long sections of snmooth, sheer cliffs
offering no suitable |edge= Nther cliffs are swept by aval anches of snow

(heavy snowfalls observed in |ate May) or |oose rock and scree. dearly these

q
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Gas woul d not be sui tab 1 e for nesti ng'. However the coast as a whole offers
potenti Al nesting sites than would appear to be utilized.

Gyrfal cons have a circumpolar range in high boreal, sub-Arctic, and Arctic
regi ons. Breeding records extend as far south as the Belcher |slands and Great
Wiale River at approximately S35 N and as far north as central Ellesmere Is)and
at 80 N (Beebe 1974). Distribution however, wthin this large area is net
uniform or well known and is thought to be regulated by several factors. Th E’
availability of suitable nest cliffs and adequate food supply, especially
during nesting, are considered the nost inportant limting factors (Cade i%&&).

Gyrfalcons require a relatively long nesting period which is.typical of
| arge raptors (Barichello 198:§)_ Wth the short Arctic summer season nest |
initiation nust start quite early, well before areas are snowfree. Becausz of
the timng and duration of nesting a nest site nust not only offer protection
¢ " ‘nst ground predation, it nust also be snowfree.,and offer some shelter <$ron
fa.ling snow. Consequently the majority of gyrfalcons select nest sites that
are protected by a direct rock overhang or a cliff face that is overhanging.
Flatt (1976) found that nest sites which were snowfree through -the winter were
nore likely to be used for egg-Iaying.

South facing sites becone snowfree nuch earlier than north facing sites.
Eromley (1983) suggested that gyrfalcons, in the Baffin and Kitikmeot regions,
avoided north facing cliffs for nesting. He found only 14% of all nests had a
northwest to northeast aspect and only 9% of all productive sites had a

northerly aspect®=richello (1983) describes a detailed study of gyrfalcon

nest- site characteristics in the Yukon. He devel oped an index of nest

c



D
\ .-otection and suggests protection is the nbst important nest site

¢ acteristic. South facing cliffs he‘found were in sone cases not as well
protected as other aspects. The inplication was that south facing nest sites
were nore forgiving of snowfall, as the snow would nelt nore quickly.

Nest height appeared quite variable in this study. This is reported =
nunber of ways in the literature and there is a w de range of val ues. Cade
(1960) reported an average height above the river, a height from the base o
the cliff, and a distance below the brink of the cliff. Bromley (1983) found
the height of nesting cliffs varied wdely, but averaged 36 m (+-20) and the
hei ght of nests on cliffs averaged 20 m (+-13). The snownpbile survey results
indicate. only the nest’s relative height on the cliff (near bottom near
centre, Oor near top) and therefore are not conparable with other val ues.

arichello (1 ?83) suggests that in areas of low density gyrfal con nest heighte
S quite variable because of the péucity of suitable sites. However at high
densities (nunmerous potential sites to chose from) he found a nore regular
pattern of nest height being chosen. A nore detailed analysis of nest site
characteristics should be possible at the end of the third-year of study.

Gyrfal con nunbers depend to sonme extent on prey availability, which may—
vary seasonally,’ anmnually, and fromregion to region. Roseneau (1972) fouiri
that prey availability varied from year to year and habitat type to habitat
type within the hunting ranges of nesting pairs. The exact relationship and
how gyrfal con nunbers fluctuate with the cyclic nature of some of their prey,
particularly gtarmigan is not well wunderstood (Nelson 1978).  Published studies

of prey t=ven by gyrfalcons vary w dely. Certain studies have indicated a diet

(.



Cmost entirely of ptarmigan, up to 96% by weight (Brown and Amadon 1968).
1 (1960) found a diet in Alaska which was 63% birds (nostly ptarm gan) and
36% mammals, while Mir (1973) found a high Arctic gyrfalcon pair raised
successful broods on a diet predomnately of arctic hare and |emm ngs. It

seens that gyrfalcons will readily shift their effort to a variety of prey

speci es depending on availability. This could be especially inportant in
coastal popul ations where |arge- seabird nunbers offer .potential prey and there
are few ptarm gan found. In all coastal areas of the -survey sonme passages

bet ween the islands remain open through the winter or are the first places i
open up in the spring. Seabirds and waterfow were observed “at sone of these
polynas by the end of May.

Further prey availability constraints may be put on the distribution of
>-ceding pairs because of their timng of nesting, size of prey avail able, and
v relatively 1leng post-fledging dependence of the-young on the adults. On
Baffin |Island nost pairs begin to lay eggs by md-My (Bromley 1983) and
“gyrfal cons are known to occupy cliff sites year round (Platt 1976). Duri ng
egg-laying and incubation the male does the mpjority of the-tunting (Mir
19725 . Being smaller in size he may be more limited in thesize 0?_ prey

available to him



™ .
N Behaviour and reactjon of gyrfalcons :

The behaviour and sensitivity of nesting raptors is known to vary with the
stage of nesting (Fyfe and Olendorf+ 1976). Peregrine falcons are well known
for their characteristic aggressiveness near their nest sites. Any approach
illicits an alarm cry and often dive-bonbing by the adults. The majority of
gyrfal cons however, appear by contrast non-aggressive to. humans near their nest
sites ‘(Beebe 1974). They can be nore aggressive in response to an attenpt to
climb into the nest after the young have hatched (Bromley, pers. comm.) anc
then use the typical falcon alarm cry and swoop at the intruder, however this
is the “exception” rather than the norm During the. snownobile survey the
typical response was for the nale to fly off quietly, if present, and perch «
hort distance away. 1his would often alert us to the presence of a nearby
C;‘ ‘e The female or incubating bird, typically remined sitting on the nest.
There were 3 observed instances of a sitting (incubating) bird flushing from
the nest site. One of these instances was when the observers were |eaving the
area, and the bird returned to the nest when we were out of-s=ight. On two
occasions the incubating bird was observed to rise to it feet and step to the
edge of the nest, obviously ready to fly if approached any closer. The
observers would withdraw from the area if this was observed and the bird would
settl e down again. It is difficult to assess possible disturbance to the birds
by the survey. Snownobi | e approach would certainly give the birds advanced
~3i-ning of our presence, so that an incubating bird would not be suddenly

startl ed. There-is sone evidence that if a nesting pair is disturbed greatly

c
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_ .ey may move to an alternate nest site the next year (Barichello 1983, Platt

1 . Reaction varies greatly anongst individuals, the nmales being nore timid

i n nature. The survey is felt to have caused a m nimum of di sturbance.

Survey Jli.m._tat.i.ons
The survey nethod was quite successful, however the following limitations
should be pointed out.
1) Productivity unknown: although this survey was effective in |ocating
occupi ed nest sites, We have no neasure of how many of these occupied
sites are successful or how many young survive.

2) Restricted coverage: only areas where snowmbile travel was possible ana
practical were surveyed.

3) The thoroughness with which very high cliffs can be searched is |limted.

‘ Wth these limtations ‘in mnd sonme followup before the young birds
CJ 3@ IS necessary to nonitor nesting success. The continuing work of Bromiey
(1983) in the Baffin region has nade this possible. In 1984 he will attenpt te
check the occupied nest sites in the Baffin Region located in the snownobile
survey (Bromley pers comm.) The results of the two surveys-should increase our
under standi ng of the nunbers and productivity of gyrfalcons in this region.
Further,the results wll enable the Regional Inuit organizations to decide
with confidence whether or not they should take advantage of the existing queta
and al so assist Renewabl e Resources in assessing the existing quota of passage

gyrfalcons in the Baffin Regi on.



C Concl oehoigs and iRemmEwhdRecongendations
Di cki nson (1979) states that wildlife ‘resources nust be nanaged to

mai ntai n popul ati ons as functioning conponents of ecosystens. In order to *

manage a resource effectively reliable information on the popul ation dynamics
of a species nust be avail abl e. In particular population size or density; the
age and sex structure? and productivity nust be determ ned. Repr oduct i ons
nortality, and seasonal movements al | influence the population size (Taber and
Raedeke 1979), and cause regional and annual variations. Long and short term
fluctuations in abundance, often of a cyclic nature, are characteristic ef
northern aninmals (D ckinson 1979). Raptor popul ations are, by nature,
relatively small and are anongst the nost sensitive in ‘nature (Mossop and Hayes

1980) . Production of young can therefore be quite variable.

(,:;

fl edged young per potential breeding adult annually in the best populations

Gyrfalcons require a relatively long period until they reach breeding age

"to S years (Mossop 19S2). Their production has been reported .at 0.8

(Mossop 1982). How fluctuations in the nunmbers of ptarm gan and other prey
speci es affect gyrfalcon nunbers is not yet well understood-—<{Nelson 1977). The
need for a careful approach to harvesting is apparent. Mossop and Hayes (1980)

in a review of the 1974 to 1980 Yukon gyrfal con harvest experiment outlined the
followi ng pre-requisites for a harvest.
1) The need to obtain good ecological and popul ation data, the effect of

the harvest on the wild population nust be the prinme consideration of

t he managenent agency.

2) A harvest must be shown to take “surplus” individuals nanely not
required to maintain the breeding population at its current level.



G‘ Acccess to the birds nust be monitored to safeguard against illegal
‘arvesting and to ensure the well being of the birds thensel ves.

This year’s survey has helped i ncrease the know edge required to wsely
manage the gyrfalcon population in the Baffin Region. I would strongly
recommend that the survey be continued and expanded (as proposed) for 1985 and
1986. It is also crucial to be able to have sone estimate of production e+
young. The work of Bromley (198%) has filled this role and it is also
recomended that their program continue to nonitor some of the nest sites
identified by the snowmbile survey. As this is only the first year of the
survey and only three areas were surveyed it would be premature to specul ate er

nunbers of gyrfalcons which could be harvested in the Baffin Region.

C’ Econanmic. considerations

" Gyrfalcons are currently very nmuch in demand by falconers, especially in
the Mddle East. However, it is difficult to state an exact wvalue. The demand
for birds greatly exceeds availability. This situation has increased the value
and unfortunately has encouraged illegal harvesting. The mar«et val ue has been
conservatively estimated at™10 to 12 thousand dollars per captive-raised
yrfalcons in the Yukon (Mossop 1982). The Kitikmeot Region has sold birde for
up to 35,000 dollars for two birds. There is however a certain anmount of
uncertainty regarding the market. It will be necessary to determ ne the actual
mar ket potential, if there are any preferences for sex (fenmales larger) or
colour phase (currently white birds are nore in denand). The export of a = rd

of prey to anot her country involves dealing with a conplex chain of agercies in

C ..



(:jhada and overseas. Captive gyrfalcon breeding prograns are currently

L ‘way in the Yukon, British Colunbia, Ontario, as well as the U S. and the
Mddle East. This will undoubtedly affect” the potential far marketing wld
birds, but to what extent remains unclear. Further research into the market

variables and potenti al clients should be undertaken by B.R.1.A. and the

E.R.H.T.A. -

In addition to the noney received from the purchase of the birds directly,
the conmmunities would receive indirect economc gains through |odging, meals,
and transport of clients. Local people would be hired to assist the client:
and ideally Inuit hunters would becone trained in the capture, handling, and
transport of gyrfalcons. This would reduce the need to have outside expertise
capture the fal cons.

It would appear that a gyrfalcon harvest has the potential to bring direct
2 i ndirect economc benefits to the conmmunities. .,.Exactly how the communities
in the Baffin Region divide the potential profits is sonmething which should be

di scussed anongst the H.T.A. 's and the B.R. I.A.
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SUMMARY | L e
Snowmobile surveys for gyrfalcon nest sites, were conducted from the
communities of Broughton Island, Frobisher Bay, and Pangnirtung during May-June
19s4. Each settlenment had two three-man crews, in sone cases acconpanied by a
Wldlife Oficer from Renewabl e Resources, N.WT., or the project supervisor:
A total area of 5191 square kiloneters and an additional 3633 kiloneters ef
coastline were surveyed. Twenty-three occupied gyrfalcon nest sites were
identified with 39 birds present, 6 other birds were observed at possible
nests, and an additional 29 individuals were sighted, but not associated witii: a
nest site. O the 51 gyrfalcons for which colour phase was observed and
recorded, 45 had white plummage, and 6 had darker or grey plummage.
Nest site characteristics showed a range of val ues. The majority (70%) of
(;?5t5> were jn Stick nests (nostly raven), the remainder were |ocated on a
je. - All but one of the nests had sone, to'a conplete rock overhang, and
nests were found at all height categories, although over half were in the
bottom third of the cliff. El even of the nest sites-had sone southerly aspect
al though four nests had a northerly aspect and eight had an--east or west
aspect.

A total of ninety-seven active raven nests were found during the survey,
Ravens have simlar nesting requirenents and as nentioned gyrfalcons utilize
previously built raven nests. The nest site characteristics also displayed =
range of values, however 80% of nests had sone to a conplete overnang and 24%
of the nests had. sone northern aspect mnth 4JZ havi ng sone ez-tkern aspect.

Twenty-three peregrine were observed during the survey. Ten occupied



Oif{- sites were observed, however, nine of these were after June 3rd near ihe
€ 2f the survey. The nunber of peregrine found in this survey are nic!)t
indicative of the breeding population asthe birds were just starting to nest
at the end of the survey. El even rough-legged hawks were observed, however,
li ke the peregrine falcon, this survey was conpleted before the majority of
rough-1 egged hawks woul d be nesting.

It is felt that the survey had a mninmal disturbance on the nesting
gyrfal cons and was quite successful. It will help add to needed informatior
for the managenent of gyrfalcon populations in the Baffin Region. The surwve v
however can not estimate productivity of young or nesting chronol ogy. This
information is being nonitored by Renewable Resources and their studies will
hopeful 'y conti nue. The snowrobil e survey should be expanded and continued ae

Alanned in 1985 and 19S6.
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Appendix A- Raven nest site characteristics in Southern Baffin

| sl and, 1984.
Area Site # Nest type Aspect Over hang Vertical Position
. on cliff
E 1 SN NW SOME CENTRE
8 #L SE SOME TOP
12 SN NE SOME TOP
13 SN NE SOME TOP
i4 . SN E COMPLETE BOTTOM
15 wel NE SOME TOP
16 SN E COMPLETE CENTRE
i7 eN E COMPLETE TOP
2 ' *L .S SOME CENTRF
21 &L NE SOME BOTTOM
23 L E SOME CENTRE
24 1 N SOME -TOP
25 L N COMPLETE - BOTTOM
26 . L E _COMFLETE CENTRE
C 27 L s COMPLETE TOP
33 L E SOME CENTRE
44 L s - CENTRE
56 SN s SOME CENTRE
S7 L s SOME CENTRE .
63 L s SOME CENTRE
b6 L SE . COMPLETE CENTRE
69 SN SE SOME CENTRE
71 SN SE COMPLETE BOTTOM
73 SN SE “SOME BOTTOM
77 SN N SOME > CENTRE
7% L SW . SOME BOTTOM
80 SN N COMPLETE CENTRE
81 SN N COMPLETE CENTRE
84 L w SOME CENTRE
85 SN N —_— CENTRE
90 SN N COMPLETE T"CENTRE
5 SN SE SOME - EOTTOM
%6 SN s SOME BOTTOM
100 L L NONE TOP
104 SN sSw SOME BOTTOM .
105 SN NE SOME CENTRE
106 SN NE SOME TOP
108 SN E COMFLETE TOP
110 L w SOME CENTRE
111 ' w SOME . CENTRE
112 L w SOME ) CENTRE
114 L N NONE CENTRE
116 SN N COMPLETE CENTRE
118 SN E’ SOME CENTRE
119 SN NE SOME CENTRE .



Appendix A zont in ued.
Ar ea Site # Nest Type Aspect Over hang Vertical position
on cliff
E 122 SN E SOME CENTRE
124 SN w SOME CENTRE
F 24 SN w SOME CENTRE
28 SN S COMPLETE TOP
Tz SN SE SOME CENTRE
34 SN SW SOME -
37 SN Sw COMFILLETE CENTRE
40 SN w SOME CENTRE
41 SN w SOME TOP
43 SN SwW SOME CENTRE
45 SN E SOME CENTRE
46 SN E COMPLETE ‘2 ENTRE -
54 SN E NONE BEOTTOM
S6 SN w NONE CENTRE
62 SN SW SOME TOP
&3 SN w SOME CENTRE
&4 SN SE SOME CENTRE
b6 SN w NONE TOP
67 SN W SOME BOTTOM
68 SN w NONE CENTRE
69 SN SW COMPLETE CENTRE
70 SN E COMFLETE TOP
74 SN s COMPLETE EOTTOM
75 SN w NONE > CENTRE
80 SN - W COMPLETE TOP
P 5 SN suW COMPLETE TOP
8. SN SE COMPLETE BOTTOM
14 SN s COMPLETE CENTRE
18 SN SE SOME “ToP
21 L NE -COMPLETE TOP
25 SN s COMFLETE CENTRE
26 SN SW COMPLETE BROTTOM
=1 SN s SOME TOP
>4 SN s SOME BOTTOM
35 SN s SOME EOTTOM
A SN s SOME TOF
38 SN s SOME BOTTOM
39 SN N COMFLETE EOTTOM
40 SN NE COMFLETE 1?7 DTTOM
41 ) N s SOME TOP
42 SN s COMFLETE TOF
¥} SN . s COMFLETE TOP
5 SN SW SOME BOTTOM
45 SN sSW SOME TOF
4% SN E COMPLETE EOTTOM



on clszff

S1 SN SE COMPLETE CENTRE

54 L NE COMPLETE CENTRE S
55 SN N COMPLETE . TOP - & oot T ET
59. " SN s COMPLETE CENTRE -

62 SN SW COMPLETE BOTTOM- - -
&3 . .. SN N - COMPLETE - BOTTOM . . . . -. .

SN = Stick nest .*“, G e

¢ .- = Ledge, in some cases the nest wasn t completely~v151bler
' recorded as, on“a ledge were{lxkely a st;ck_nest* )




INUKTITUT NAMES USED I N BAFFIN REG ON USED FOR BI RDS OF PREY

GYRFAl COR
(Falco Ruest:

PEREGRI NE FALCON
(Falco Peregrinus)

ROUGH LEGGED HAWK

(\TTLEMENT
- (Bateo Lagopus)

GRISE” FIORD KAAJUUQ KIGGAVIARJUK QINNUAJUAQ
Q> AAC D% N PYLACE P oLqe
RESCLUTE BaY KAAJUUQ KIGGAVI AR
Srns I (e PYLAQE
IGLOCLIK KAAJUUQ KIGGAVIARJUK KIGGAVT K
AY 5c* b Pr L A < PL LA
THALL_ BEACH KAAJUUQ KIGGAVIARJUK KIGGAVIARJI
NG b pLLa.o P LA &
ARCTI C BAY KAAJUUQ KIGGAVIARJUK RIGGAVI ¥
AY AL < b2 Pr L AQE < PL LAt
Ki ggavi ar juk Kiggaviarit
Qirnigtag Qakugtac
PtLAQE & P8 o™C™ PULACE &
POND INLET KAAJUUQ RIGGAVIARJUK KIGGAVIK
¢ NLCc® b P L Qs < P LS
C"WE Rl VER KIGGAVIK KAKRAJUUQ (?) QINNUAJURQ
known nerally PL LAY b* b P oddqe
«. Kiggaviarjuk)
b DL A®
3ROUGHTON ISLAND RAAJUUQ KIGGAVIARJUK QINNUAJUAY
PPeCs <o b PrLACE R P oL
PANGNIRTUNG KAAJUUQ RIGGAVIARJUK QINNUAITIAQ
<t oD b P LAQE <<t E* 5L
rROBISHER BAY QINNUAJUAQ KIGGAVIARJUK KIGGAVI K
A%sAC b -T2 P LA Pt LA
LAKE HARBOUR QINNUAJUAQ KIGGAVIARJUK KIGGAVIK
rren P o< P LA@ < PL L&t
CAPE DORSET QINNUAJUAQ KIGGAVIARJUK KIGZAVIR
Pru AC P oA=L Po L oo PL LAY
SANIKILUAQ . QINNUAJUAQ KIGGAVIK KIGGAVIX
o P 5% * P oL PrLar PeLa
<
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