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1. SUHHARY-

The ava1lable 1nfurmat1un ogn the occurrence and digtribution of marlne birds in
Lancaster Sound is summarized. ‘ -

Althoudh survey data tu fully document the seasonal distributions of marine

"birds in Lancaster Sound are incomplete, there is sufficient information to

strongly sugdest that oil pollution resulting from devel opment and
transportat1un of oil throudh that portion of the Northwest Passaqa will
adversely affect the survival of some: pupulatlnns uhuse breedlnq areas to date
have been relat1ve1y free from 011 pollution.

§iggiiigi££_pnrtinns of the'areas’ breeding populations dather in small areas

‘nof open water, particularly durind spring midration in most years and

throughout the breeding season in years with heavy ice conditions. Durind such
a year, birds are likely to concentrate in those limited areas of opel water
where oil is also likely to collect. Any bird contaminated by oil in such
conditions will most likely die. In addition, survival of some populations
could be further jeopardized by changes in food availability caused by

‘disruption or contamination of feeding areas associated with stable ice edges.

There is no evidence to sudgest that available oil spill countermeasures can
miticate these adverse effects. ‘

The current level of understanding of arctic marine ecosystems does not permit
biologists to accurately predict precise effects of particular oil spills nor
is the knowledde of marine bird distribution adequate to permit informed )
decisions on the effective depluyment of any oil spill countermeasures which

- may be develaoped.



2.  INTRODUCTION

This repnrt summarizes the 1nformat1nn on the tempural and qenqraphlnal

ﬂxatrxbutxon of the more tnnspxnunus marine bird species recorded on aerial

surveys in Lancaster Spund; comments on the possible effects of large- scale
transport of petroleum producis by ice-breaking tankers on marine birdsy and
identifies gaps in the knowledde of the ecology of these birds.

The fnllnuinq-smurnés form thé basis for much of the text which follows: aerial
surveys in the central Arctic (Alliston et al, 1878, Davis gi al. 1874); aerial’

surveys of fast-ice edges in Barrow Strait (Bradsireeit and Finley 1877); aerial .

surveys of sea bird colonies around Devon Island (Nettleship 1873); aerial
surveys of western Lancaster Sound (Nettleship and Gaston 1878)}3 and aerial
surveys in eastern Lancaster Sound and western Baffin Bay (Johnson gt al. 1876,
McLaren 1882). Additional references are cited in the text.

In presenting the data in the figures that follow, certain criteria were used
to define areas of concentration. The densities for each species were chosen so
as to be comparable among the sources analyzed. In addition, because the number
of individuals varies greatly amond species, and individual birds of all
species may be widely distributed throudhout Lancaster Sound, it was necessary
to choose different densities in order to highlight the areas of relative

~ importance for each species. The den51txes used to produce the dxstrlbutlnn

maps are shown 1n Table 1.

t

2.1 Biningicél and Industrial Values

Lancaster sound has several features which atiraci the widely diverdgent and
pften conflicting interests of dovernment, industry, and the deneral public.

" The Sound has special biolodical characteristics which make it unique in North.

America and perhaps the world. Hnre than three million marine birds of some 30
species nest adjacent fo or feed ‘in the Sound during the open water season. At
least 10 species of marine mammals including three permanent residenis occur
there and the productive waters provide food and refuge during the summer for
more than half of the eastern Arctic’'s marine birds, one-third of North
Americas‘'s belugas (Delphinapierus lgupas) and possibly 85 percent of the
world’'s narwals (Honodon monpceros). '

Lancaster Sound itself contains several gdeological struciures that may hold

" ponsiderable deposits of pil and gas. There is considerable pressure from the

public and private sectors of the oil industfy'tn develop this basin.

Two commercial mineral deposits in the Lancaster Sound region are being _
actively exploited: at MNanisivik on Baffin Island, and on Little Cornwallis

Island. The lead-zinc mine at Manisivik produces 150 000 tonnes of ore per

year. The deposit on Little Cornwallis, containing reserves of more than 23
million tonnes, bedan production in 1882. Others such as the Mary River iron
ore deposits on Baffin Island, estimated at 130 million fonnes. await
devel opment . ‘



‘Table 1. Minimum densities (birds/km®) used to delineate areas of
concentiration. '

Species , Hinimum densit§ _ Fiqure No.
- (birds/km?®)
NarthernAFulﬁar - 50 5
01 dsquan a0 g
Eider. TR . 7
Glavcous Gull | 20 . . 8
Thayer's Gull ' 10 g
Ivory Gull | 3 _ 38
Black-legged Kittiwake 20 N 10
" Arctic Tern. . 20 11
Thick-billed Hurre 50 12
Dovekie . - 100 ‘ ) 13

Black Guillemot ‘ 20 . , | 14




Marine transportation plays a sidnificant part in all aspects of northern
development. Lancaster Sound is a key link in the Northwest Passade: the most
useful and probably only practicable shipping corridor to and from the high,
central, and western Arctic. Lancaster Sound will be affected, not only by
development within the redion, but also by activities well beyond the Sound
itself. :

At present, shipping throudh Lancastér Sound is limited to fewer than 160
passages during the summer months when ice, weather, and light conditions are

‘most favorable, However, year-round shippindg of oil and g¢as through Lancaster

Sound on a larde scale is actively beind considered by several oil companies
and consortia in which dovernment, throudh Pan Arctic and Petro Canada, has

"considerable holdings. A proposal to transport Beaufort Sea oil to market

through Lancaster Sound was given conditional support by the Environmental
Assessment Panel on the Beaufort Sea Development (FEARO Report No. 25) and the

‘Minister of Indian Affairs and Northern Development has recently approved the

proposal by Pan Arctic to ship crude pil from Cameron Island throudh Lancaster
Sound. Mansfield (1883) estimates that 104 super-tankers passing through
Lancaster Sound at a rate of one every 2.3 to 5.5 hours will be required by the
end of the century to transport the oil and LNG from current development
pruposals in the hidh Arctic.

2,8 Survey Coverade

Figure 1 shows the location of the places named in the text. Figure 2 shows the
time periods represented by the data reviewed in this report. Hestern Lancaster
Sound was surveyed in each of three vears from 1874 through 1876. Burveys were
conducted from early June through August or September and are adequate to
determine distribution during peak midration periods for most species during
the years when surveys were done. Eastern Lancaster Sound was surveved in 1878,
1878, and 1878, The surveys were conducted from early May through late

. September in 1876 and 1878 spanning most of the breeding and fledging periods

for most species durlnq those years; and from early Hay through mid-July in
1878. ' a

The geographical area represented by the data in this report are shown in
Fidure 3. As can be seen, 5y5tenat1c coverade of the central portion of
Lancaster Sound is lackxnd.

In addition to 1ncomplete-spatial coverage, it is highly unlikely that these
surveys were conducted during weather conditions representative of all years in
the Arctic. The extent and distribution of winter ice varies from year to vear.
As early as mid-January in some years, a fast-ice edde forms at various

‘locations in Lancaster Sound and Barrow Strait (Fig. 4). The location of this

fast-ice edge in Lancaster Sound appears to be an important factor in
determining the spring and summer distributions nf many: marine birds throuqbout
Lancaster Sound (Bain-et al. 19?7)
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Figure 3. Beographical area represented in the text.
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Distribution of foragindg birds at various Histanceg from a breedind site nmust
reflect some compromise between the avallahxlxty and abundance of food in

different areas and the enerdetic costs associated with foradind there. Habitat .
alterations in forading sones may reduce reproduction at nearby colonies by
affecting food availability and increasind the metabolic demand on foraging

" -adulis. Birkhead and Nettleship (1982) found that early layers are more likely

to successfully rear young, If edd- laying is delayed because nutrients are
converted to enerdgy instead of being used in edg formation, then reproductxon
will suffer. In addition, food delivery rates to developing chicks may be -
lowered thereby increasing chick mortality. Thus displacement of ice eddes by
mechanical disruption may seriocusly threaten the existence of the bird colonies
located in Lancaster Sound. ‘ ‘

The survey data for the years 1974 and 1976 represent an "early spring” during
which the fast-ice edde is located in Hestern Barrow Gtrait between central
Cornwallis Island near Browne Island and western Somerset Island (Fidg. 4). The
fast-ice edde stab111zed there in four vears of the XB—year period described in
figure 4. '

For nine of these 16 years, the fast-ice edde stabilized in eastern Barrow
Strait between Cape Clarence, Somerset Island near Prince Leopold Island and
Haxwell Bay, Devon Island. The survey data for 1875 represent bird "
distributions when tlie ice edde stabilizes there.

The survey data for. the vears 1978 and 1873 represent a "late spring" during

which the fast-ice edde is located in thefextreme gpastern. portion of Lancaster
Sound. During suck a year, many species fail to breed and chick mortality is
extremely high amond those that do (Birkhead and Nettleship 1882).

2.7 The Biological Role of Ice

The role of ice in arctic marine ecosystems has been reviewed in Dunbar (1877,
1382). Sea ice has been found to be a vital and sidnificant component. in the
enerqy cycle of marine ecosystems. particularly in coastal waters.

Several inVestiqators have repnrtéd;that'ice acts to distribute ordanisms and
nutrients throughout the water column., Buckley gt al. (1873) reported wind
driven upwelling along the edde of the ice pack as a result of strong winds
parallel to the ice eddge. Sandsirdm (1818) reported that melting ice caused _
upwelling at the ice edde and Hartley and Dunbar (1838) demonstrated upwelling
at the face of an active dlacier. The melt water either sinks under the ice or
moves away from the boundary between the ice and water. Subsurface water rises
to replace the melt water producind vertical currents which distribute the
nutrients contained in the bottom water throughout the water column {(Apollonio
1873). On the other hand, Cross (1882) found no evidence of upwelling by either
mechanism at the ice edde near Pond inlet. - :
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Bea ice has been shown to concentrate some essential mutrients. Nitrate and
rhosphate accumulate in sea ice as it develops during the winter, being
incorporated from the parent sea water. These nutrients are released to the
surrounding water as the ice melts (Grainger 1877), and may be an important
factor in the biological productivity of ice eddes.

FPartly as a result of these readily available nutrients, sea ice is itself a
highly favorable environment for life (Butinitsky 1877). Hicroscopic orgdanisms
primarily diatoms, some dinofladellates, fladellates, ciliates, and fundgi have
been found in all types of polar ice (Brainger 1877, Horner 1877). Newly formed
ice has few organisms: however, numbers increase as the season advances until
nid-November when light probably becomes limiting {(Horner and Schrader 1882).
In spring the production and growth of ice algae begins in response to
increasing light levels. #s the ice bedins to melt, these organisms are

" released to the surrounding water where they may form part of the spring bloom.

However, the evidence is equivocal. Dumbar (1882) quotes results by Alexander
and Cooney who found that the ice-edde bloom extends away from the ice a
distance of 50 ip 80 km. Some investigdators suggest that the bloom is seeded by
the released ice algae (Bursa 1861, Heguro et al. 1867). Others (Apollonio

1865, Horner 1877) sudgest that the algae are merely incidental to the bloom,

A number of vertebrate species concentirate at ice edges during the arctic |
summer. Arctic cod (Boreoccadus saida). beluga, and narwhal feed near ice eddes
throudhout the thaw season (Bain gt- al. 1877, Bradstreet and Finley 1877,
Bradstreet 1882). Harine birds have been most closely associated with ice gdges

‘which are a preferred feeding habitat for northern fulmars (Fulmaris glacialis)

and black guillemots (Cepphus grylle). Other species such as thick-bhilled
murres (Uria lomvia) and black-legged kittivwakes (Rissa tridactyla), although
not as strongly associated with ice edges, are found there throughout the
breeding season (Bradstreet 1882).

2.4 Fossible Environmental Effecis of Tanker‘Traffia on Hérine Birds

Use of Lancaster Sound to transport oil from the arctic developments by
ice-breakind tanker will adversely affect the survival of those marine birds
that occur in that portion of the route. Birds are particularly vulmerable to
oil pollution in arctic marine water where contamination by even small amounts
of oil will cause mortality (Barry 1870, Pimlot gt al. 1876).

The distribution of birds and the time of the_yeér that oil appears on the

_ surface will be more important in determinind the extent to which an oil spill

will affect a species than will the amount of oil released intoc the marine
environment. The distributional information reviewed below demonstrates that
larde numbers of the marine birds in Lancaster Sound concentrate throudhout the .
breeding seaspon at ice eddes in polynvas, shoreleads, cracks, and at the edge
of the land- fast ice.
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0il from spills during the winter will probably surface in polynvas, shore
leads, ice cracks, and melt pools in the spring throush a variety of physical

-processes such as midration throudh brine channels and wind action {Hackay

1884)., It also appears possible that the physical processes that produce

polynyas and recurring ice edges may entrain and concentrate oil in those

locations. The evidence, reviewed in Custer and Albers (1880). suggesis that
birds appear to avoid oil-contaminated water if it can be recognized as such
and if uncontaminated water -is available. However, open water may be extremely
scarce during some Arciic sprinds (Alliston ef al. 18976) and at such times all

~areas of open water are used.

There is no evidence to suggest that o0il spill countermeasures will be even
marginally effective in the Lancaster Sound region in ihe event of larde or
continued oil spills {(Milne and Smiley 1878). Cumulatively, factors such as
larde numbers of birds condgredating in relatively small areas of open water,

eatrainment of oil-contaminated waters in these same areas, ineffective oil

spill countermeasures, and the dearth of open water during some springs, have

- the potential to severely deplete and perhaps gxtirpate a number af marine bird

s5pecies.

In addition, the survival of specific populations could be further jeopardized
by sub-letihal effects resultiing from constant displ acement of recurring ice
edges by the ice- breaking ships and from chronic low level pollution of the
food web assoclated with ice edges. :

Sub—lethal effects.'ln contrast to deaths caused by @il contamination, canndt

-be .easily measured. Rather, sub-lethal effects are manifested in reduced
- productivity (Eastin and Hoffman 1878) that can eventually lead to extinction

of colonies. Decreases in reproductive rates may result from, amondg other
things, changes in enerdgy balance due to .changes in the averade relative
distance of the ice edges to the breeding site, from subtle changes in the
quality, gquantity, or availability of food that gan result from ingestion of
pil or oil-contaminated food or from indesting food species that have consumed

gil or u11*cuutaminated food. When considering the effecis of chronic low-level

polluiion on marine birds, it is important to consider exisfting levels of
pallutxon. Laucaster Sound is a relatively uncontaminated environmeni. #s a
result, birds which have been free of any threat may now be exposed to the

‘additional stress of pollution during the breeding season.

2.5 Knuplédge Gaps

Attempts to predict the impact of a particular oil spill are hampered because
- of a lack of precise information on the abundance, seasonal distribution and.

reproductive ecology for many of the arciic marine bird species. For example,
the number of black duillemots in the Canadian #rctic has been estimated to be
around 60 000 pairs {HcCormick et al. 1884). However, the number of breeding
pairs at most sites is based on aerial surveys which in themselves produce
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inadequate estimates on which to base management decisions. Similarly, numbers
of breeding¢ king and common eiders (Somateria spp.). ¢laucous and Thayer's
gulls (Larus spp.), and arctic terns (Sterna paradisaea) are determined in the
same way. The reproductive ecology of many bird species in the high Arctic must
be inferred from data gathered elsewhere under different climatic redimes as
few studies have been conducted on arctic reproductive ecology.

The seasonal distribution data reviewed to produce the distribution maps in the
text show that data are available for many species for parts of some years and
for parts of Lancaster Sound and Barrow Strait. Systematic coveradge for parts
of the central portion of Lancaster Sound is lackindg even though it contains
large fulmar colonies at Baillardge Bay, Baffin Island, and at Hobhouse Inlet,

7 Devon Island. In addition, because of the variability among years, it is highly

v unlikely that the survey information that does exist is representative of most
years in the Arctic.

For a few of the colonial species the knowledde base is somewhat better. The
status of the thick-billed murre is best known. The size of most of the

breeding colonies of the murre is known to an acceptable dedgree of accuracy

with adge structure, and survival and reproductive rates known at the Prince S
Leopold Island, Coburd Island and Cape Hay colonies. Further work on the >
thick-billed murre is in prodress at other colonies in the low Arctic. 52

Crude estimates of total numbers of northern fulmars and black-leddged

-z

uds s . . TE S
kittiwakes at the colonies in Lancaster Sound are available but, with the ?L;%%
Vi

structure and reproductivie rates are speculative, based upon little or no ?%; ?%:

exception of those at By;ft and Prince Leopold Islands, estimates of age

on-site research.

S

In addition to the lack of basic knowledde of seasonal distribution and
population dynamics for most species, the relationships between ice and water
habitat utilization to colony size, distribution and breedind success of marine
birds, especially with respect to the biological significance of polynvas,
shoreleads, cracks, and the associated ice eddes, are unknown. Research on
these phenomena is just bedinning (Stirlin¢ and Cleator 1881).

In summary, with the exception of the thick-billed murres, fulmars, and
kittiwakes at Prince Leopold Island and Bylot Island, the detailed population
status for most bird species in Lancaster Sound is unknown. The ecological
basis for the survival of most species in the arctic marine ecosystem is
unknown and the knowledge base is unmavailable to monitor the natural population
trends without the added complication of environmental stress from oil
pollution.

L

Y
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3.  SPECIES ACCOUNTS

-

3.1 " Northern Fulmar

3.1.1 Phenolodgy in(Lancaﬁter Sound

‘Fulmars first arrive in Lancaster'Snund foward the end nf‘April and occupy

colony nesting sites shortly theresafter. About mid-Hay, fulmars leave the
colonies for some 15 days on a pre-laying exodus before returning in early June
to bedin laying (Green and Nettleship 1882). Incubation takes approximately 33
days and chicks are hatched by early Audust. The young birds fledde in
Septenber some 50 days after-hatching. Adults bedin to leave the breeding
colony by mid-September abandoning the chicks at their natal colony. By late
October, most fulmars have departed for peladic feeding areas that may be =

‘located in Baffin Bay, Davis Strait, or the north Atlantic (Salmonsen 1830,

Fisher 18532, Brown gt al, 1873).
3.1.2 Distribution in Lancaster Sound
Four larde fulmar colonies containing an estimated 172 000 pairs are located in

Lancaster Sound (Table 2). The colonies are located between Baillarde Bay and
Flwin Inlet on Baffin Island, at Hobhouse Inlet and Cape Liddon on Devon

Island, and on Prince Leopold Island. These colonies, as well as marine

concentration areas, are shown in Figure §. Areas adjacent to the colonies are
used for feedlnd and restind throuchout the breeding seasnn. althouqh such use
may be restr1cted by ice conditions.

Durinq the breeding season, fulmars in Lancaster Sound.concentrate‘alnng

- coastal and cross-channel ice edges until these disappear. The ice edde across _
Lancaster Sound appears to be particularly important when it stabilises between
Cape Clarence, Somerset Island, and southwestern Devonr Island. At this position

the ice eddge is guite near three of the four colonies showd in Figure 5. Durind
July, dense concentrations of fulmars are found at the remnant ice edges such

© a5 those across Croker Bay, Devon Island and across Navy Board Inlet between
.Bylot Island and the Borden Peninsula of Baffin Island. Later in the summer,

concentrations of fulmars are observed at ¢lacier discharde areas such as
Cunningham Glacier on the south coast of Devon Island. During late July and
August the southeast coast of Devnn Island is by far the mnst 1mportant feed1n§
area fnr fulmars. . -
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Figure 5. Colony locations and seasonal distribution of Northern Fulmars.
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Table 2. Northern Fulmar Colonies.

Number
on Map Location Colony Size# Reference
1. Baillarge Bay, 25 000 pairs Brown et al.,
24 Hobhouse Inlet, 75 000 pairs Nettleship,
Deven Island (1972) 1973
S Cape Liddon, 10 000 pairs Nettleship,
Devon Island (1972) 1973
4, Prince Leopold 62 000 pairs Gaston and
Island (1977) Nettleship, 1981
Total 172 000 pairs

¥ During year (in brackets) of most recent survey.



3.2 Oldsquaw
3.2.1 Phenolody in Lancaster Sound

Oldsquaw (Clandula hvemalig) arrive in Lancaster Sound in mid-Hay., with the
largest influx towards the end of June. Nest initiation, near the lakes and
ponds of the adjacent islands, presumably takes place during late June and most
of the young have fledged by early Sepiember. However, there are no actual
nesting data available for oldsgquaw in Lancaster Spund. Small flocks of moliing
pldsguaw are found in Lancaster Spund in July, August., and pari of Sepiember.
During September, larde numbers of oldsquaw gather throudhout Lancaster Sound
(Fig. 6) before migratind io winterind areas. The fall exodus probably occurs
throughout the monihs of Ociober and November but precise information is

‘lacking.

3.2.2 Distribufion in Lancaster Sound

Palmer (1876) sudgests -that oldsquay breed throudhout the high arctic,
including the Lancaster Sound region, bui information on specific breeding
sites or numbers of breeding pairs is scarce. Throughout the season oldsquaw
have been ubserved almost exclusively in coastal waters or just off the edge of
the land-fast ice. Small flocks, of the order of several hundred birds, occur
throushout the open water season along both coasts near the eastern enirance of
Lancaster Sound and along the north coastis of Baffin and Bylot Islands (Fig.6).

‘The north cvoast of Somerset Island near Garnier Bav is important in sone years,

as in 1874 when the breeding habitat was snow-covered throudghoui fthe nest
initiation period of June and early July (Alliston et al. 1876). In such vears,
the birds may not nest and polynyas and other areas of recurrindg open water are
used until they depart for their winterindg areas.

Impurtant nolting areas include Garnler and Creswell Bays on Sonerset Island,
Back Bay on Frince of Hales Island, and Dundas Harbor, Croker Bay and
Cunningham Glacier on Devon Island. During September, oldsquaw dather in

" Creswell and Garnier Bays on Somerset Island, as well as alondg the coastal

areas near the east end of Lancaster Sound.
3.3 Eider:

Two species of eider, the common eider (5, mollissima) and the king eider (8.

‘spectabilis) occur in Lancaster Sound. Both are highly specialized diving
~ducks, circumpolar in distribution with considerable overlap in their randges.
"The phenology and distribution of the two species in Lancaster Sound (Fig.7)

are treated together because the females of the iwo species are nearly

'1nd1st1nQu1shab1e during aer1a1 SUPVEYS,



_16-

Figure 6. Seasonal distribution of Oldsquaws.
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Figure 7. GSeasonal distribution of Eiders.
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" 3.3.1 Pheﬁnloqy in Lancaster Sound

King e1der5 first reach Lancaster Suund in early April, whereas common eiders
arrive somewhat later in the month, However, most eiders arrive. towards the end
of Hay or in early June. Eg¢-layin¢ begins in late June and hatching occurs in
late July. MHales do not remain in Lancaster Sound in any great numbers after
f{emales begin to incubate. By mid-Augusi yound king eiders bedin to fledge and

. the females hedgin to molt.

3.3.2 Distribution in Lancaster Sound

Although both common and kin¢ eiders are believed to breed throughout the
Lancaster Sound region {(Bellrose 1876), few documented breeding records are

‘available in the literature. Duvall and Handly (1848) recorded a common eider

nest at Port Leopold, Devon Island and Geale (1871) recorded eight nests near
Resolute Bay., Cornwallis Island. Tuck and Lemieux (1834) reparted the king
pider as a common nesting species on Bylot Island especially along Navy Board
Inlet and Alliston ef al. (1876) found two king eider nests in the same dgeneral
area. ‘ : . :

Numerous observations of eider broods and créches (Fig., 7) throudhout the
Lancaster Sound redion support the contention that eiders breed there. However,
since broods can move considerable distances from the nesting area to feeding
areas, brood observations do not necessarily indicate the presence of nesting
areas nearby (Gorman and Milne 1872). quure 7 illustrates the ubigquitous -

. distribution of the eiders.throughout the Lancaster Sound redion. Eiders are

widespread in the spring with concentrations reported on both sides of eastern
Lancaster Sound, suutheasteru Cornwallis Island and alnnq the north and east
coasts of Somerset Island.

Few eiders are observed throuchout most ‘of Lancaster Sound afier nest
initiation and throuchout the incubation period as females remain on their
nests and males gather in flocks near the eastern end of the Sound before
migrating to molting areas near Greenland. After the hatch in the latter part
of July and the first half of Audust, créches attended by molting females
are observed in approxxmately the same locations as the sprlnq concentrations
of e1der flocks.

3.4 Glaucous Gull

3.4.1 Phenology in Laﬁcaster~50und

Gl aucous gulls (L. hyperboreus), already present in small numbers by the end of
April, continue to arrive throughoui Hay. Edds are laid during the last half of
Hay through mid-June. Some e¢gs are hatched in late June and most have been
hatched by mid-July. Host of the yound ¢laucous gulls have fledged by the end
of Audust. Midration from the area becgins early in Septemher with few birds
remaining by early October..
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3.4,2 Distribution in Lancaster Sound

Glavcous dgulls are found along the coasts and at the eddes of landfast ice
throughout the Lancaster Sound redion. Small breeding colonies are found on
nost of the coastline in the region but are particularly abundant along the
north shore of Lancaster Sound (Fig. 8). The birds themselves are widely
distributed until the end of July. Concentrations are adain observed bedinning
in late July and throughout Audust into early Sertember. The eastern end of
Lancaster Sound along the southeast coast of Devon Island; Cape Hay on Bylot
Islandj and Cunningham glacier are areas of local concentrations, as are
Faillarde Bay on Baffin Island; Cunningham Inlet on Sumerset Island, and the
southern entrance 1o Hellindton channsel (F1§. g). . :

3.5  Thayer’'s Gull

5.1 Phenology in Lancaster Sound
Thayer's gulls (L, thayeri) are first observed in Lancaster Sound during the .

major influx of seabirds in mid-June. The return migration probably takes plade
in late Audust and early Beptember. :

3.,3.2 Distribution in Lancaster Sound .

‘Thayer's gulls are colonial, cliff-nesting birds that breed in a number of .
small colonies along the coasis throughout the Lancaster Sound redgion (Fig., 9).

Hogt colonies consist of fewer than 100 pairs.

Thayer’'s gulls are observed offshore during migration, but are more coastal.
during the breeding season and are seldom seen far from their colonies. The
birds midrate through the uestern Arct1c to and from their wintering areas
alongd the Pacific cnast. .

3.8 Ivory Gull

§.6.1 Phenology in Lancaster Sound

Flocks of ivory dulls (Pagophila eburnea) begin to appear at the eastern end of
Lancaster Sound in the latter part of Hay (Fid. 8). By mid-June, sightings are
legs fregquent, presumably becduse breeding birds are more .closely tied to nest
sites at that time. Flocks are adain reported in mid-fAudust off the east coast
of Devon Island and at the western end of Lancaster Sound and the adjacent
channels in September. Some ivory dulls may overwinter in the Lancaster Sound
region; however, information on specific sightings is unavailable in the

material reviewed for this repnrt
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3.6.2 Distribution in Lancaster Sound

The breeding population of ivory dulls in the Lancaster Sound region is likely -
to exceed 1 000 pairs: The known colonies are small and only three of these are
immediately adjacent to Lancaster Sound. The birds are found relatively.
concentrated, three to six birds/km®, at Bethune Inlet, Cape Sharard, and

Croker Bay on southeast Devon Island from late June throudh September (Fig.8). -
Concentrations have also been reported alondg the southern end of Hell1n§tnn
Channel and at FKesolute Bay (Duvall and Handley 18#8).

3.?. Black-ledgged Kittiwake .
3.7.1 Phenology in Lancaster Sound

Kittiwakes first arriie in Lanpaster Spund early in Hay but the peak midration
ocecurs in late Hay and early June. Edgs are laid towards the end of June.

" Incubation takes appruxlmately 30 days, and most chicks are hatched by early
_August. The yound birds fledge the second hal{ of August some 35 days after

hatching. Adults begin to leave breeding colony by mid-September. By late
October., most kittiwakes have deparied for winter feedind areas.

3.7.2 Distribution in Lancaster Sound

" Nine kxttxnake colonies contaxnlnq an Estlmated 88 000 pairs are located in the

Lancaster Sound region; however, the colonies located at Prince Leopold Island
and Cape Hay contain nearly 80 percent of the birds (Table 3). Areas adjacent
to the colonies are important throudhout the breeding season, althoudh access

. to marine feeding areas may be restricted by ice conditions (Fid. 10).

Throughout the breeding season, most kittiwakes are nbserved near a breeding
colony. However, small flocks are also observed near Cape Joy. Baffin Island,
and Cape Sharard, Devon Island in the east; and southern Cornwallis in the .
west. The concentrations of kititiwakes near - the southwest coast of Devon Island
may be non-breedind or unsuccessful breeding- b1rd5 from Cape Hay or Coburg

Island.

The location of the ice edde in the sprind appears to influence the
distribution of k:ttluakes in Lancaster Sound. If it occurs across the west end
nf Barrow Strait, thtxuakes concentrate near southern Cnrnnallxs Island,
Griffiths Island. and southwestern Devon Island. Hhen the ice edde stabilizes
near Prince Leopold Island, kittiwakes concentrate near noriheastern Somerset

‘Island. and at the Hellindton Channel 1ce edée betueen southwest . Devnn Island

and southeast Cnrnnallls Island.

In the fall, the distribution of kxtt1uakes is uldespread Small concentrations
are observed along both coastis of Lancaster Spound. As well, kittiwakes have
been reporied in Cresswell Ray and across Lancaster Sound near Fr:nce Leupald
Island, near the usual position of the spring ice edge.

Althnugh most nbservatiunsfuf kittiuakes in the Lancaster Sound area have been
reported in coastal waters, there have been a sufficient number of sightinds of

flocks offshore to suggest that during migration many kittiwakes use the
- central marine corridor of the Sound to reach the breeding colonies.
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Tghle 3. Black-ledged kittiwake colonies.

Number
on Hap Location Colony Size% Reference
1. Cape Graham Hoore, 3 000 pairs Tuck ¥ Lemieux,
Bylot Island (1857 1858
2. - Cape Havy, 50 000 pairs Tuck & Lemieux,
’ Bylot Island (1357) 1858
3. Hallaston Island Inactive? Jnhnsnn.et al.,
1878
4. Prince Leopold 23 000 pairs Gaston &
Island.‘ {(187%) Nettleship 1881
5, Batty Bav, 2 000 pairs Alliston et al.
Somerset Island {18735) 1878
E. Cape Rinnell, 100 pairs Davis et al..
Somerset Island (1874) 1874
Browne Island . 2 000 pairs Alliston g£ al.
' {187%) 1876
8. Separation Point, inactive‘ Alliston gt al.
Cornwallis Island 1876
I Hashington Foint, 2 000 pairs Alliston et al.

Baillie-Hamilton
Island

Total

(1873)

88 000 pairs

1378

% Durindg year (in brackets) of most recent survey

1 This colony was active im 1873 (Brown et al. 1875)
2 This colony contained 125 pairs in 1372 (Nettleship 1873)
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3.8 Arctic Tern

3.8.1 Phenolodgy in Lancaster Sound

Arctic terns begin to arrive in Lancaster Sound early in June with the peak
migration occurring towards the end of the month. Based on data from Jones

"Spund (Prach, Unpubl. data), the first edds are laid in early July. Incubation

takes approximately 20 days and most chicks are hatched by mid-Audust. The
young birds fledde in early September, some 25 days after hatchlng. Almost all
of the birds have left the reglon by late September.

3.8.2 Distribution in Lancaster Sound

Arctic terns breed in small colonies, usually in freshwater habitéts. on the
islands surrounding Lancaster Sound. Population size is unknown and reporis of

_eolony locations in the redgion are rare. Coloniés have been reported at Croker

Bay, near Resolute Bay, Cornwallis Island, at Creswell Bay, Somerset Island, on
Bathurst Island, and on small islands in HeDoudall Sound (Fig. 11). During the

breeding season Arctic terns feed relatively close to their breeding colonies.

As these are usually small and inconspicupus, few concentations of terns have

“heen recorded. Flocks appear in coastal areas in mid-August. Southeast Devon
Island} southeast Cornwallis Island; and Creswell Bay. Somerset Island are

reported to be partxcularly important prior to mxératlon.

3.9 Thick-billed Hurre.

3.8.1 Phenology in Lancasier Sound

Thick-billed murres bedin to arrive in Lancaster. Sopund toward the end of April.
The peak of midration occurs ‘during the first week of Hay at Bylot Island, and
at Frince Leopold Island in early June if open water is available. Edgg-laving
begins at Frince Leopold in late June. Incubation takes 31-34 days. Chicks
fledée up to 30 days after hatching, most at between 18 and 23 days of age,
towards the end of Audust. By early September, the yound accompanied by an
adult, have bedun a swimming migration to wintering areas off west Greenland.
It is not known when during. the gwimming migration the young birds bedin to fly
(Gaston and Nettleship 1881). :

3.8.2 Distribution in Lancaster Sound

‘Three murre Bolnnies>cnntaxn1n§ an estimated 240 000 pairs are located in

Lancaster Sound (Table 4). The colonies are located at Prince Leapold Island,
and at Cape Graham Hoore and Cape Hay on Bylot Island (Fig. 12). As with most
pther seabird species in Lancaster Sound, areas adjacent to the colonies are
important througshout the breeding season. Hurres foradge up to 100 kn from their
colonies and concenirate at ice eddes when these-are available. After the
break-up of land~fast ice they are found in association with floatlné pack ice.
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Figure 10. Colony locations and seasonal distributions of Black-legged

Kittiwakes.
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Hurres that have been observed offshore in Lancaster Sound in Hay are probably

_ those that breed at Prince Leopold Island. Durind the breedind season, thick-

billed murres in Lancaster Sound concentrate preferentially alond coastal and
cross-channel -ice eddes until these break up. The ice edge across Lancaster

Sound appears to be particularly important, presumably to Prince Leopold Island

birds, when it stabilizes between Cape Clarence., Somersei Island and Cape
Liddon, Devon Island. Later in the breeding season, the birds appear to. be
cuncentrated at the colonies (Gaston and Nettleship 1881).

3.10 Dovekie

3.10.1 Phenology in Lancaster Sound

Dovekies (Alle alle) do not breed in Canada;‘honevér."ﬁéry large numbers -- on
the order of 10 million pairs -- breed in the Thule district of north west

- Greenland., The birds move into the eastern end of Lancaster Sound apparently on

their way to the breeding colonies. Dovekies are the most abundant bird in

" Lancaster Sound during mid-ﬁay.‘Théy pccur well offshore and are associated

with areas of heavy ice cover rather than the actual edde of the pack ice. A

~few-of the birds remain in the area all summer, at least until September. and

kave been seen near Prince Leopold Island and Resolute Bay, Cornwallis Island.
There are small concentrations in northwest Baffin Bay late in June of presumed

failed breeders from Greenland and there is a major offshore migration in late
Aucgust and early September. Immediately after they leave the Thule area in-late
August, dovekies may fly first to the pack-ice in ceniral Baffin Bay and along
the east coast of Baffin Island where nonbreeding birds probably spend much of

‘the gummer. FeWw birds remain north of Bylot Island after mid-September, and

northwest Baffin Bay is probably . clear uf dovekies by the end of September

~ (Fig. 13).

3.11  Black Guillemot

.11 Phénpldgy‘in Lancagtef Sound

Black guillemots bedin to arrive in Lancaster Snuﬁdiearly iniﬂayfuhéh many are

observed offshore, presumably heading for breeding sites elsewhere. Assuming
that the breeding phenology of black guillemots in Lancaster Sound is similar
to-other arciic areas, edg~laying is completed by early July. Incubation takes
from 30-35 days and thicks are hatched by the end of July. The birds bedin to

‘disperse from the breeding areas after the young fledge in late Audust, some 3§
-days after hatching. Host adults and chicks leave western Lancaster Sound by

the end of Audgust but a few have been observed fariher east in late September.
A few black guillemots overwinter 1n polynyas and other areas pf open water

near repnrted breeding areas.

3.11.2 Distrrbuﬁion in Lancaster Sound

Rl ack duillemots breed in small colonies in the talus of cliffs along most of

“the Lancaster Sound coastline, with the apparent exception of southeast Devon

Island. The size of the breeding population is unknown, but is perhaps on the
order of 20 000 pairs. Black guillemots have been observed concentrated in sume

"~ 29 lpcations in Lancaster Sound and connecting waterways (Fig. 14).



Tuenty-three of the observed concentrations are located in western Lancaster
Sound, Barrow Strait and Prince Regent Inlet. Of these, only four are reported
to contain more than 100 breeding pairs: Prince Leopold Island, 4 000 pairs;
Battiy Bay to Pury Point on Somerset Island, 1 600 pairs; Cape Clarence,
Somerset Island, 200 pairsj Elwin Bay, Baffin Island, 12§ pairs.

Hérine areas adjacént to the colonies are impubtant throudhout the breeding
sgason. At this time duillemots concentrate preferentially in coastal waters
along the edde of the land-fast ice. Guillemots are able to exploit very small

.areas of open water; thus in contrast to most other seabirds, access to feeding

areas is not restricted by heavy ice conditions.
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Figure 12. Colony locations and seésnnal distribution of Thick-billed Murres.
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Table 4. Thick-billed Murre Colonies.
Number _
on Map Location. Colony Size _ Reference
1. Cape BGraham Hoore, 20 000 pairs Brown et al.,
Bylot Island 1975
- 2. ‘ Lape Hay, 140 000 pairs Nettleship,
Bylot Island : : 1980
3. " Prince Leapald 80 000 pairs Nettleship and

Island Gaston, 1978

Total 240 000 pairs
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