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EXECUTIVE SUMMARY

The Hudson Bay Eider (Somateria mollissima sedentaria)
is one of the least known subspecies of the Common Fider.
Prior to the present study, no reliakle estimates of
breeding population size could be produced, as no systematic
and large-scale ground surveys of nest colonies had been
done. 1In response to the threat posed by oil exploration in
central Hudson Bay, this  study was designed to provide
information on the numbers, breeding distribution and
ecology of Common Eiders in the eastern part of the bay.
The . east shore of the bay is of particular concern as the
prevailing west and northwest winds render it the most
susceptible to oil damage (Davidson 1985). - The results of
this study establish a quantitative basis for monitoring the
eider population and provide baseline ecological information

for appropriate oil spill response planning.
PART I: BREEDING POPULATION SIZE AND DISTRIBUTION

Seven subregions were selected for intensive ground
surveys. Three of these. subregions are nearshore archi-
pelagos: Long Island Sound, the Nastapoka Islands and the
Koktac River area. The other- four. subregions are located
offshore: Salikuit Islands, Laddie .Island, Split Island and
Sleeper Islands. From the survey results, we estimate the
size of the breeding population of S. m. sedentaria for .the
eastern Hudson Bay region (from the Akulivik area in the
north to the junction of Hudson and James Bays in the south)
to be 41,490 - breeding pairs + 15,060 (+36.3%) or about
83,000 individuals. This .total estimate can be subdivided
into nearshore and offshore components. : The islands closé

to the Quebec mainland are estimated to. support 10,670



breeding pairs * 3,350 (£31.3%). This nearshore estimate is
-based upon a mean of 3.5 nests per island calculated from

the pooled nearshore survey data.

The offshore islands are estimated to harbour a much larger
breeding population of 30,820 pairs + 11,720 (*38.0%). The
‘mean number of nests per island for offshore subregions was
13.25. The difference between the nearshore and offshore
means was highly significant (T= 3.43; P < 0.01).

The population estimate of 83,000 breeding eiders for
eastern Hudson Bay is 84% larger than a recent estimate by
Abraham and Finney (1986) for the entire sedentaria popu-
lation. Based upon the new estimate, the Reed-Erskine
(1986) population model predicts a 7.2% annual increase in
the sedentaria population, rather than the 5% .decline
predicted from Atkraham and Finney's estimate. :Although
there are some indications that the breeding population may
have declined in some nearshcre areas, it appears that as a

whole the sedentaria population is healthy and stable.

Common Eider clutch size was significantly larger on
nearshore islands (T=6.997; P < 0.01). Long Island Sound
had an exceptionally 1large mean clutch size, 5.58 eggs
(s.D.=0.98) and was the only surveyed subregion with a modé
of six eggs. The mean clutch size for 5,666 active nests in
eastern Hudson Bay was 4.24 (S.D.§1.38). Down samples from
107 nests yielded on average 12.44 grams of cleaned product
per nest. Offshore islands averaged higher yields than

nearshore islands.
Herring and Glaucous Gull population size was estimat-

ed at. 4,302 breeding pairs for the entire Hudson Bay coast

from the junction of James Bay and Hudson Bay to the area of
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Akulivik. An estimated 13,856 Arctic Tern nests occurred in
the same region. No Arctic Tern nests were found -on the

Nastapoka Islands.
PART II: EIDER ECOLOGY FROM INUIT HUNTERS

Data on Hudson Bay Eider ecology were collected during
134 hours of semi-directive interviews with 41 individuals
from the communities of Sanikiluaq, N.W.T., and . Inukjuak and
Kuujjuarapik, northern Québec. Extensive information was
compiled on eider taxonomy, biogedgraphy,'behaviourp diet,

life history and breeding and wintering ecology.

Precise descriptions by Sanikiluag hunters suggest
that female and young Northern Eiders, S. m. borealis,
wander into southeastern Hudson Bay in late summer and fall
and leave Dbefore winter. In the Belcher Islands, some
hunters subdivide the local Hudson Bay Eider. population inte
northern and southern components. Eiders of polynyas are
distinguished from those of the ice edge, based upon a
complex character set which includes behaviour, diet and

gizzard size.

Biogeographical data, collected on 1:250,000 scale map
overlays, reveal the seasonal pattern of eider movement and
distribution. - In February and March, at the sea ice
maximum, Hudson Bay Eiders are concentrated into large
flocks along the landfast ice ‘edge west ‘of the Belcher,
North Belcher and Sleeper Islands and in nearby polynyas
most notably those near Agiaraaluk, southwest - of the mouth
of Robertson Bay. . In April and early May, the eiders
disperse from these winter. concentrations, moving to areas
of open water as they appear in the landfast ice. When open

water permits, the eiders move to ‘the vicinity of their

xii



future nest islands. Major migration pathways include a
movement eastwards along the ice edge north of the Salikuit
Islands ice bridge and then northwards along the coast in
the Inukjuak region, and a northwards movement along the

coast from the mouth of James Bay.

Nesting occurs in late June and July. Eider colonies
are widely distributed throughout the offshore islands of
southeastern Hudson Bay. More eiders nest in areas remote
from present day communities and major nest areas include
the archipelagoes south of the Belcher Islands, the North
Belcher and Sleeper Islands, the Salikuit Islands, the
northern Nastapoka Islands and the coastal islands north of
Inuk juak. : ’

)

From mid-summer to the fall, eiders are widely
scattered and secretive. Adult females and their broods
disperse from the nest areas and the drakes migrate to
remote locations near the outermost islands to moult their
feathers. The drakes regain their ability to fly 1in
October, followed by the females and young in November.
They form large flocks which course back and forth along the
coastlines of islands and the mainland. The fall migration
follows the Québec coastline southwards. As ice forms along
the mainland coast and among the nearshore and offshore
archipelagoes, eiders are restricted to a diminiShing area

and by mid-winter, concentrate along the outermost leads.

Inuit observe that eiders are subject to age-specific
mortality imposed by the rigours of winter. In many years,
-young, inexperienced eiders are entrapped by the advancing
ice cover and their frozen bodies are often discovered along
the eastern perimeters of Tukarak Island and the Bakers

Dozen Islands. Adult drakes rarely suffer such a fate.

xiii



The main component cf eider diet is blue mussels
although other organ1sms are also consumed. These include
other types of mollusks, sea\ urch1ns, ‘sea’ cucumbers,

gastropods, sculpln and capelin.“

In summary, the information collected from Inuit
during the course of this study substantially advance
_sc1ent1f1c knowledge of ‘eider ecology in southeastern Hudson
Bay. These data, wh1ch have no counterpart in the
scientific literature, provide environmental baselines

required for oil spill response planning.

The“implicatiOns'Of this study, however, go beyond the
-accomplishmentv' of these specific objectives. “Its
combination of biological survey techniques with ecological
1nformat1on from Inuit, generates a unique data set, at once
quantltat1vely prec1se and yet rich in’ qual1tat1ve detail.
.Studles which complement scientific and Inuit knowledge hold
'cons1derable promlse for env1ronmental 1mpact assessment and

renewable resource management.
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RESUME

L'Eider de 1la baie d'Hudson (Somateria mollissima
sedentaria) est l'une des sous-espéces les moins connues de
1'Eider commun. Avant la présente étude, il n'existait
aucune estimation fiable de 1la population reproductrice
d'Eiders dont les nids n'avaient jamais été systématiquement
inventoriés sur une grande échelle. D'abord préparée en vue
de contrer la menace que pose l'exploration pétrolifére dans
le centre de la baie d'Hudson,. la présente étude a été
congue pour fournir des données sur le nombre, la distribu-
“tion de la population reproductrice et 1'écologie de 1'Eider
commun dans le secteur est de la baie d'Hudson. Cn se
préoccupe en effet particuliérement de la cOte est de 1la
baie du fait que les vents dominants du nord et du nord-
ouest rendent le secteur plus susceptible & d'éventuels
déversements de pétrole (Davidson, 1985).  Les résultats de
1'étude ont permis d'établir une Dbase quantitative de
données en vue de 1la surveillance de la ressource que
constitue 1'Eider ainsi qu'une base de données écologiques
afin de ©planifier une action appropriée en cas de

déversements de pétrole.

PARTIE I : IMPORTANCE ET DISTRIBUTION DE LA POPULATION
REPRODUCTRICE

Nous -avons choisi sept zones pour 1la réalisation
d'inventaires intensifs. Trois d'entre elles sont des
archipels cbtiers : il s'agit du groupe d'iles Long Island,’
des 1les Nastapoka et des ileé-de la.riviére Koktac. Les
quatre autres sont situées au large des cOtes : ce sont les
fles Salikuit, Laddie, Split et Sleeper. Suivant les
résultats de ces inventaires, nous estimons.que la popula-

tion reproductrice de S. M. sedentaria de 1l'est de la baie
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d'Hudson (depuis 1la reglon d Akulivik, au nord, jusqu'a la
jonction de la baie d' Hudson et de la baie James, au sud)
atteint 41 490 couples reprcducteurs * 15 060 (*36,3%) ou
environ 83 000 individus. Cette estimation totale peut étre
repartle en deux composantes, selon que la populatlon niche
prés de la cbte ou au large. AlnSI, _nous estlmons que les
fles & proximité de 1la cbte du ‘QuebeciAabrltent 10 670
couples reproducteurs * 3 350 (#31,3%), estimation qui
s'appuie sur_ une moyenne de 3,5 nids pér ile, calculee
d'aprés les données d'inventaires des zones cotiéres

regroupées.

Par ailleurs, la population reproductrice‘nichant sur
les iles au large des cOtes est beaucoup plus importante;
elle atteint 30 820 couples t 11 720 (&% 38%),_cnaque Ile
comptant en moyenne 13,25 nids.. La différence entre ies
moyennes. pour les zones cétiéres et les zones au large des
cOtes est trés significative (T%>3,43; P 0,01).

Estimée a 83 000 individus, la population fegroductrice
de l'est de la baie d'Hudson est de 84 % plus &levée que
1'évaluation récemment effectuée‘vpar Abraham ef AFinney
(1966) et visant 1l'entiere population de‘sedentaria. En
appliquant le modéle Reed-Erskine a ces nouvelles estima-
tions, on peut prévoir une  augmentation annuelle de 7,2 % de
la population de sedentaria contrairement Slla diminution de
5 ¢ prévue d'aprés 1l'évaluation d'Abraham et Finney. Malgré
qu'il existe certains s1gnes de declln de la pbpniation
reproductrlce dans les secteurs cotlers, la populatlon de

éedentarza paralt salne et stable dans 1' ensemble.
Les couvees d Elders communs SOnt'beaﬁcoup plus impor-
‘tantes sur les 1les cotleres (T— 6, 997' P 0 01), notamment

dans l archlpel Long Island ou la moyenne des couvees est
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- exceptionnellement élevée alors qu'elle atteint 5,58 oeufs
(s.D.+ 0,98); parmi les secteurs inventoriés, c'est le seul
qui présente un mode de 6 oeufs. La moyenne des couvées
pour les 5 666 nids actifs dans l'est de la baie d'Hudson
est de 4,24 oeufs (S.D.= 1.38). Des échantillons de duvet
prélevés dans 107 nids ont produit en moyenne 12,44 grammes
de duvet propre par nid.. Les ifles au large des cltes ort
donné un rendement moyen encore -plus élevé que les 1iles

cHtiéres.

'Lavpopulation de Goéland argenté et de Goéland bourg-
mestre a été estimée & 4 302 couples reproducteurs pour
toute la cdOte de la baie d'Hudson a partir de la jonction de
la baie James et de 1a,baie'd'Hudson jusqu'a Akulivik. La
méme région compte environ 13 856 nidS»de Sternes arctiques;
cependant, aucun nid de cette espéée se trouve sur les 1les

Nastapoka.

PARTIE II : ECOLOGIE DE L'EIDER SELON LES
», CONNAISSANCES DES INUITS

v Des données sur 1'écologie de 1'Eider de 1la baie
d'Hudson ont été recueillies au cours de 134 heures d'inter-
views semi-dirigées, effectuées auprés de 41 personnes de
Sanikiluaq, dans les‘Territoires du Nord-Ouest, ainsi que de
Inukjuak et de Kuujjuarapik dans le Nunavik. Ces interviews
ont perﬂis de compiler un important corpus d'information sur
la taxonomie, 1la biogéogfaphie, le compoftemént, 1'alimenta-
tion, le cycle de vie, la reproduction et 1'écologie d'hiver
de 1l'Eider. |

Des'descriptions précises fournies par les chasseurs de
Sanikiluag indiquent que la femelle et les jeunes Eiders,

S.m. borealis, pénétrent en été et & 1l'automne dans la
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partie sud-est de la baie d'Hudson qu'ils quittent avant
l'arrivée de 1l'hiver. Dans les iles Belcher, certains des
chasseurs divisent la population locale d'Eider de la baie
d'Hudson en composantes nord et sud. . On distingue 1'Eider
des polynies de ceux qui vivent en bordure de la banqqise,
ceci suivant un jeu complexe de caractéristiques portant
notamment sur le comportement,. 1'alimentation et la groséeur

du gésier.

Les données biogéographiques, consignées sur des cartes
thématiques transparentes, montrent le modéle saisonnier des
mouvements de 1'Eider et sa distribution. En février et en
mars, lorsque les glaces marines couvrent une superficie
maximale, 1'Eider de la baie d'Hudson se concentre en grands
vols le .long de la cbte des iles Belcher, North Belcher et
Sleeper et dans les polynies voisines, en particulier celles
des environs d'Agiaraaluk, au sudfouest de l'embouqhure de
la baie Robertson. En avril et au début mai, il quitte.ces
aires de concentrations hiverhales_ét se dirigent vers les
eaux libres de glaces & mesure dué celles-ci apparaissent

dans la banguise.

Lorsque les chenaux libfes de glaées le sﬁermettent,
1'Eider gagne les environs des iles ou il nichera &ventuél-
lement. Les voies migratoireé importantes comportent' un
mouvement vers l'est le long de la banquise, au nord du pont
de glace des iles Sélikuit{ un autre vers le nord le long de
la_c@ﬁe‘dans larrééion d'Inukjuak et enfin, un déplacement
vers le hord‘lé long‘de la cdte a partir de 1'émbouchure de

la baie James.
La n1d1f1cat10n a lleu a 1a fin juln et en Juillet.
Les colonles Elders sont largement distribudes dans toutes

les 1les au large du sud-est de la baie d' Hudson. Un plus
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grand nombre d'Eiders nichent dans des endroits éloignés des
collectivités actuelles; on compte parmi les principales
aires de nidification les 1les Belcher, North Belcher et
Sleeper, l'archipel Salikiut, les iles du nord de l'archipel

Nastapoka ainsi que les fles cbdtiéres au nord de Inukjuak.

De la mi-été jusqu'a l'automﬁe, la population d'Eiders
est largement dispersée et dissimulée. Les adultes
femelles et leur nichée quittent alors les aires de nidifi-
cation et les miles adultes migrent vers les iles les plus
éloignées pour la mue. Ils retrouvent leur aptitude & voler
en octobre et sont suivis par les femelles et les jeunes en
novembre. Les oiseaux se rassemblent alors en grandes
~volées qui vont et viennent entre les iles et la terre
ferme. Au moment de la migration automnale, ils longent la
cdte du Québec en direction du sud. A mesure gque les glaces
se forment le long de cette cbte et dans les archipels
cbtiers et du large, 1'Eider réduit ses mouvements & une
aire de plus en plus restreinte; la mi-hiver venue, ‘il
concentre ses mouvements le long des chenaux les plus

éloignés.

Les Inuits ont observé que les rigueurs de 1'hiver
entfaiﬁent la mortalité chez 1'Eider de certains bgroupes
d'adge. Souvent, les jeunes canards inexpérimentés sont pris
au piége lors de la formation des glaces; par la suite, les
chasseurs trouveront leuré Caréasses gelées: le long de la
rive est de 1'ile Tukarak et des iles Bakers Dozens. Il est
rare, toutefois, que les méles adultes subissent un tel

sort.

Les moules constituent 1'élément principal de l'alimen-
tation de 1'Eider, mais l'espéce consomme: aussi d'autres
organismes, notamment divers types de mollusques, 1l'oursin,
l'holothurie, les gastropodes, le chabot et le capelan.
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En résumé, l'information recueillie auprés des Inuits
pendant 1'étude contribue substantiellement au progrés des
connaissances scientifiques sur 1'écologie de 1'Eider du
sud-est de la baie d'Hudson. Ces données, qui ne trouvent
pas de contrepartie dans la documentation scientifique,
fournissent une base de savoir environnemental nécessaire a
la planification de 1l'action en cas de déyersements de

pétrole.

L'étude, cependant, comporte des implications allant
au-deld de ces objectifs précis. Les techniques d'inventai-
res biologiques combinées & 1'information livrée par les
Inuits générent une base unique de données, qui présente une
mine de détails qualitatifs sans pour autant perdre de sa
précision sur le plan quantitatif. Les études intégrant
ainsi le savoir des Inuits aux connaissances scientifiques
sont fort prometteuses pour 1l'évaluation des répercussions
environnementales et 1la gestion des ressources renouvela-
bles.
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1.0 INTRODUCTION

This study was organized as a respcnse to the concerns
of eastern Hudson Bay communities about offshore exploratory
drilling in Hudson Bay. By late 1984, Canadian. Occidental
Petroleum Ltd. and Inter City Gas had negotiated Exploration
Agreements for Hudson Bay with the Canada 0il and Gas Lands
Administration (COGLA). ‘A third petroleum company, Canterra
Energy Ltd. was contracted to drill two exploratory wells
and had submitted to COGLA a drilling program for the summer
of 1985.

Confronted with news of an oil exploration .prdgram
within Hudson Bay, Inuit communities voiced concerns about
the possibility of an o0il spill and the threat it posed to
their subsistence lifestyle. From a brief review of the
Environmental Overview (EAG 1984) submitted by Canadian
Occidental Petroleum, it was apparent that the environmental
information required for appropriate oil spill response was
lacking for Hudson Bay. Even the most fundamental baseline
information on seasonal distribution and population size of
major faunal species was scanty or completely absent.
Certainly there was no comparison with the massive environ-
mental.databanks accumulated by the Beaufort Sea Project or
the Eastern Arctic Marine Environmental Studies, both of
which were government-sponsored reactions to o0il explo-

ration.

As an attempt tc improve our kncwledge of the Hudson
Bay ecosystem, the present study of the Common Eider,
Somateria mollissima L. was proposed. Several factors
directed us to a study of the Common Eider. Seabirds,

especially alcids and seaducks, are considered to be the



-most vulnerable of arctic and subarctic fauna to marine oil
pollution (Blood 1977; Leighton et al. 1985; Percy and Wells
1984). Prior to the present research, no reliable popu-
lation estimates for the Hudson Bay subspecies, S. m.
sedentaria, of the Common Eider were available. A recent
comprehensive evaluation of Common Eider populations in
eastern North America stated that "nest surveys of Hudson
Bay Eiders are badly-needed" (Reed and Erskine 1986: 161).

The Common Eider is also a subsistence resource of
considerable importance, providing eastern Hudson Bay
communities with an annual harvest of more than 15,000 kg of
meat and eggs (JBNQHRC 1982; BRIA unpublished data;
analdson 1983a, b). The down of the eider is used locally
for winter parkas and pants and, at present, opportunities
for its commercial exploitation are actively being pursued
by the Inuit communities of Northern Québec and the

Northwest Territories.

' Finally, our own research experience from several
years of studying Common Eiders. in Ungava Bay, made it
feasible to mount a field research effort of this scale in

the relatively short period of time available.

One aspect of the present study is worthy of special
mention. The research project provides a unique ‘blend of
the knowledge and expertise of both scientists and Inuit.
Given the paucity of baseline data available on Common Eider
it was 1immediately apparent that a census of nesting
colonies would provide only a very limited preparation for
appropriate oil spill response. While estimates of breeding
population size are critical for a quantitative evaluation
of oil spill impact, a nest survey is necessarily restricted
to the nesting season. It is also restricted in area,
focusing on selected archipelagos where eiders are known to
nest.



Effective o0il spill response 1is dependent upon the
availability of comprehensive data on wildlife distribution
and ecology. Such comprehensive aata must cover all seasons
and include information of year to year variation for the
entire area possibly affected by oil spill.

The accumulation of a baseline data set of this nature
by "traditional" scientific methods requires a massive
investment of manpower, time and funds. The forementioned
Beaufort Sea and EAMES projects are only two examples of
such mega-endeavours. That even a scaled-down version of

such studies should take place in Hudson Bay was neither

feasible nor, from the point of view of the communities, .’

desirable. The communities themselves, however, could
provide an alternative: the collective ethno-ecological
knowledge of their hunters. This data set is ideally suited
for the task, providing detailed Dbiogeographical and
ecological information for all seasons over an extensive
region. Inuit hunter knowledge of Common Eider ecology is a
perfect complement for the quantitative data generated by

the survey of eider nest cclonies.



2.0 THE STUDY AREA

Hudson Bay is a shallow, closed sea, encircled by the
Northwest Territories and the provinces of Quebec, Ontario

and Manitoba (Fig. 1). It is 637,000 square kilometres in

area with a maximum depth of 235 m. The only openings from

the Bay are the narrow Fury and Hecla Strait to the Arctic
Ocean, and the wider Hudson Strait to the Atlantic. The
drainage basin of Hudson Bay is about 4 million square
kilometres. The fresh water input from the rivers draining
into the bay is immense, an average of 30,900 cubic metres
per second. This fresh water input lends an estuarine
character to the Hudson Bay environment. Warm and relatively
fresh surface waters overlie deeper, cold and saline water
whose temperatures range between -1 and -2 degrees Celsius
(Marsh 1985).

The region surrounding the south and west coasts of
Hudson Bay.is of low relief. The shores of Ontario and
Manitoba are an almost flat plain, extending inland for
almost 300 kilometres. ' This region, which extends from the
south end of James Bay to Churchill, Manitoba, is called the
South Coast Lowland. From Churchill to Chesterfield Inlet
is the West Coast Lowland, a similar but 1less extensive
plain. The two regions differ in geology, vegetation and
inhabitants (Robinson 1968).

The Northwest Hills region lies north of Chesterfield
Inlet. Here. the land is composed of rugged hills which
exceed 300 metres. The northern .islands of Southampton,
Coats and Mansel, are situated at the mouth of Hudson Bay
(Robinson 1968).
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The east. coast of Hudson Bay, sometimes called the
Eastmain, has much more rugged relief than the west. The
northern Ungava' Peninsula meets the sea with 300 metre
bluffs in the area of Cape Wolstenholme, the site of the
community of Ivujivik. The Povungnituk Mountains run east-
west across the peninsula, entering Hudson Bay at Cape
Smith, where the community of Akulivik is located (Rebinson
1968).

'The most interesting geological feature of Hudson Bay
is in the socutheast, where the ccast takes the form of a
large semi-circle, sometimes referred to as the Hudson Bay
Arc (Fig. 2). This arc, of possikly meteoric origin, is
centred northwest of the Belcher Islands and has a radius of
about 250 kilometres. Around the arc, the land angles into
the sea. The coast is paralleled by several island chains;
Long Island, the Manitounuk Islands, the Nastapoka Islands
and the Hopewell Islands. These islands are characterized
by their wedge shaped appearance, rising in steep bluffs or
cliffs on the landward side, and sloping gently to the water
on the seaward side (Beals 1968).

The main archipelago within Hudson Bay is the Belcher
Islands, a complicated maze of 1low, 1long, north-south
trending islands. They are mostly basaltic and poorly
vegetated with moss and grasses. To the north are several
other archipelagos; the Bakers Dozen Islands, the King
George Islands, the Sleeper Islands, the Marcopeet Islands,
and the Ottawa Islands (Robinson 1968).

In winter most of Hudson Bay is covered with shifting
pack ice. There is a large polynya in Roes Welccme Sound
(Larnder 1968). Elsewhere in the Bay, small polynyas are
maintained, in all but the coldest weather, by strong tidal

currents. Other areas are opened periodically by the wind.
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Open water often occurs downwind of islands. West of the
Belcher 1Islands 1is an area of constantly moving ice,
shifting leads and high pressure ridges. To the east of the
Belcher Islands, a solid and dependable cover of ice extends

to the mainland during the coldest months of the winter.

The first open water in spring occurs at the river
mouths. As the spring thaw depends upon the run off of warm
fresh water from the rivers, the ice deteriorates most
rapidly in the south part of the bay. Predominant northwest
winds force the ice pack south, and thus, the first open

areas are usually in the northwest.

The general circulation of surface currents in Hudson
Bay is in a counter-clockwise direction (Pelletier et al.
1968). Tides advance in a similar way around the bay. High
tides reach Churchill hours before the Eastmain (Canadian
Hydrographic Service 1983). These currents, and the rivers
which drain into the bay greatly affect its productivity.
‘Some of the most productive waters are in the zone of mixing

currents north of James Bay.



3.0 REVIEW OF THE SCIENTIFIC LITERATURE ON THE HUDSON BAY
EIDER

The Common Eider of Hudson and James Bays, also re-
ferred to as the Hudson Bay Fider, was first identified as a
distinct subspecies by L.L. Snyder in 1941 (Todd 1963).
Snyder christened the subspecies sedentaria, in reference to
the non-migratory habit of this population. The northern
limit of the breeding distribution of S. m. sedentaria is
north Hudson Bay, where it overlaps the distribution of S.
m. borealis, the northern subspecies of the Common Eider.
The boundary between the two subspecies has not been clearly
defined by biologists. It is generally accepted, however,
that the breeding distributions of the two subspecies meet

on the east side of Hudson Bay, somewhere between Cape Smith

and Cape Wolstenholme and on the west side, in the
Chesterfield Inlet - Cape Fullerton area (Godfrey 1966;
Palmer 1976; Todd 1963). Mansel, Coats and Southampton

Islands in north Hudson Bay are considered to be within the
breeding range of borealis, while sedentaria nests on the
Ottawa and Sleeper Islands (Codfrey 1966; Palmer 1976) .
Abraham and Finney (1986), however, speculate that
sedentaria may nest on all of these islands. Recent surveys
on Southampton Island by Akraham and Ankney (1986), confirm
breeding by borealis and the presence of adult male

sedentaria.

Reported nesting locations for the Hudson Bay Eider
are summarized in part by Abraham and Finney (1986). For
the eastern Hudson Bay region, accounts of the presence of
nests or broods have been published for the following
locations: Great Whale River (Eifrig 1906); several sites
along Nastapoka and Hopewell Sounds (Murie in Todd 1963);
Richmond Gulf (Macoun in Todd 1963); Robertson Bay,



Kasegalik River, Eskimo Harbour (Freeman 1970), Gushie
‘Point, Tukarak Island, Weetalltok Bay (Twomey in Todd 1963),
and Kugong Island and adjacent islands (Manning 1976) all
within the Belcher Islands; Sleeper and Marcopeet Islands
(Manning 1976); King George Islands (Manning 1946); and Cape
Anderson, Agnes Smith Point (Furneaux 1962), Magnet Point
and near Smith Island (Todd 1963) in the Povungnituk/
Akulivik area. Several records of breeding eiders exist for
James Bay and the south and west coasts of Hudson Bay
(Abraham and Finney 1986).

Few systematic surveys of Common Eider colonies have
been conducted in Hudson and James Bays. In the Belcher
Islands, Freeman (1970) estimates .an eider ©population
density of 12.5 individuals per square mile in the vicinity
of breeding sites southwest of the mouth of Robertson Bay.
An aerial survey of the Quebec coastline of Hudson Bay
conducted in 1978 . by the Canadian Wildlife Service
(Chapdelaine and Tremblay 1979) provides a count of 732
drakes between Point Louis XIV and Ivujivik. Based upon
ground surveys in Ungava Bay in 1980, Chapdelaine et al.
(1986) use a correction factor of 28.4 nests per drake
observed from the air, to estimate the Quebec nearshore
population of sedentaria as 41,600 breeding individuals. The

authors emphasize the tentative nature of this estimate.

Abraham and Finney (1986), on the basis of local ground
surveys including those of Freeman (1970) and Manning
(1946), estimate that an additional 3,600 eiders nest in the
Belcher Islands, James Bay and along the south and west
coasts of Hudson Bay. They therefore offer a working figure
of 45,200 breeding individuals as a first attempt at

estimating the size of the Hudson Bay Eider population.
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PART 1
Breeding Population Size and Distribution

by D.J. Nakashima and D.J. Murray






4.0 METHODS

4.1 Community consultation and
the selection of survey crews

Before beginning the field work, meetings were held
with the local community councils and wildlife committees of
the three participating communities: Kuujjuarapik, Saniki-
luag and Inukjuak. The purpose of these meetings was 1) to
identify the areas the communities wanted to be surveyed,
2) to select the census crews and 3) to have hunters
stratify nest islands according to their knowledge of eider

nest distribution.

From these meetings it was agreed that the census
crews from Kuujjuarapik would survey Long Island Sound, the
Nastapoka Islands south of the Nastapoka River 'and the
Salikuit 1Islands (Figure 2). Richmond Gulf was to be
censused only if sufficient time remained. The Sanikiluag
crew was assigned to survey the Sleeper Islands, the North
Belcher Islands and the islands southwest of the mouth of
Robertson Bay. The north part of the Nastapoka Islands, the
coastal regions north of Inukjuak and the King George
islands were identified as important census areas for the

Inukjuak crew.

The composition of the census crews is shown in Table
1. Each crew consisted of a coordinator, two or three
senior hunters and three or four young Inuit. The coordi-
nator was responsible for maintaining the 'quality and
consistency of the data collected. Uniformity among the
three census crews was ensured by consultation and planning

before going into the field and, once in the field, by radio
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communicatiocon. The senior hunters were responsible for the
safety of the census crew, for navigation and for island
identification. The young crew members recorded the census
data and checked for data recording errors. In addition to
these specific tasks, all crew members cooperated in the

day-to-day work of surveying the Common Eider colonies.

4.2 The random selection of survey islands

The eastern Hudson Bay region 1is geographically
extensive and comprised of thousands of offshore islands.
In order to facilitate the survey, this complex area was
divided into geographic sub-units. In most cases, these
units represent natural archipelagos, separated from
adjacent topographic features by expanses of open water or
by the configuration of the coastline. For the purpose of
population estimation, these subregions are the units to be
sampled. The three participant communities decided which of
these subregions were the most important to survey. Seven
of these areas were sampled during the 1985 nest survey.
The location and boundaries of these sampléd éubregions are

depicted in Figure 2.

Within each of these subregions, islands were assigned
identification numbers. Islands were enumerated on standard
1:50,000 scale topographic sheets available from the Canada
Map Office. Islands with areas greater than 500 hectares
(ha) were considered as mainland, ‘and excluded from the set
of 1islands to be sampled. In addition, islands were
excluded if, on the 1:50,000 map sheets, they appear within
the foreshore flats of the mainland or of islands with areas
greater than 500 ha. The rationale Dbehind these two
exclusions is first, the high probakility of fox frequenting

the mainland and very large islands and second, the
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vulnerability of 1islands within foreshore flats to fox
predation. Access by fox generally precludes colonial
nesting by seabirds such as the Common Eider (Ahlen and
Andersson 1970; Larson 1960). Although scattered nesting
does occur, the number of eiders nesting in these areas is
considered to be insignificant for the purposes of this

survey.

Large-scale topographic sheets were not available for
the Sleeper Islands nor for the Salikuit Islands. For the.
Sleeper Islands we were able to produce our own maps at a
scale of 1:60,000 from airphotos available from the Canada
Airphoto Library. Unfortunately, no airphotos of any kind
are presently available ‘for the Salikuit Islands. The
enumeration of islands in this subregion was conducted on
1:250,000 scale topographic and nautical charts. For these
two subregions, information is not avaiiable on the extent
of foreshore flats. As a result, some islands in the data
set may connect to islands with areas greater than 500 ha at

low tide.

Having identified and enumerated eligible islands in
each subregion, we then randomly selected 50% of these
islands for surveying. The selection was made by taking
nurbers from a random number table until 50% of eligible

islands were chosen.

4.3 Measurement of area and stratifi-
cation on the basis of island size

Island areas were measured from 1:50,000 scale
topographic sheets, or in the case of the Sleeper Islands
from 1:60,000 airphotos. No areas were measured in the
Salikuit Islands as the only'aQailable maps were considered

to be at too small a scale for accurate measurement

14




(1:250,000). One of two methods of measurement was applied
depending upon -island size. For very small islands (2.5 ha
and less) a dot grid system was used. The selected grid had
a density of 117.5 dots per square centimetre. As 1 cm? at
a scale of 1:50,000 represents 25 ha, the area of a single
dot represents 0.2 ha. Island area for very small islands
was assessed by overlaying the dot-grid and counting the

number of dots within the island perimeter.

For islands larger than 2.5 ha a digital planimeter
was used (Koizumi, Placom KP-90). The operator traced the
perimeter of each island using the planimeter's crosshairs,
and the planimeter calculated island area. To minimize
errors in measurement, this process was repeated three times

and the average of the three readings was used.

If nest density differs significantly between island
size classes, then our population estimate can be improved
by the stratification of our data on the basis of island
size class. In order to investigate if such a relationship
exists, islands were sorted into one of four size
categories; O to less than 2 ha; 2 ha to less than 10 ha; 10
ha to less than 50 ha; and 50 to less than 500 ha.

4.4 Stratification of islands on
the basis of hunter appraisal

Prior to the census, interviews were organized with
experienced hunters to obtain their appraisals of the
distribution of Common Eider nest colonies. If - the nest
densities of islands in different hunter appraisal classes
are significantly different, then our estimates of popu-
lation size will be improved by stratifying in accordance to

these classes.
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Hunters were asked to assess islands according to
their knowledge of the distribution of Common Eider nest
colonies. Some additional information was collected for
other species, in particular for gulls and Arctic Terns, but

a comprehensive assessment was made only for Common Eiders.

Using 1:50,0G00 scale topographic maps, hunters

assigned each island to one of the following classes:

Excellent nest island
Gocd nest island
Indifferent

Island with no nests

oD o N

. Island unknown to hunters
Detailed hunter appraisals were obtained for the
following subregions: Long Island Sound, the Nastapoka

Islands and the south part of the Koktac River area.

4.5 Survey techniques

The survey techniques were developed in cooperation
with Dr. Austin Reed of the Canadian Wildlife Service. A
sampling intensity of 50% of eligible islands within a
subregion was selected as the best a priori compromise
between producing population estimates with reasonable
confidence 1limits and sampling a diversity of breeding
areas. Consequently, survey crews attempted to survey as
many randomly pre-selected islands as possible, to a 1limit
of 50%, before moving on to another subregion. The most
commonly employed survey technique was the total ground
count of an island. Depending upon island size, some or all
of the survey crew would disembark on a selected island. A

survey 1line would be organized with individuals evenly
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spaced along its length. Distance between surveyors would
vary from a few meters on dense nest islands to 30 metres on
large, sparsely-occupied islaﬁds. In the latter case,
surveyors would. zig-zag back and forth to investigate all
areas that appeared to be suitable for nesting. The survey
line would traverse back and forth across the island until

the entire surface area would be inspected.

Very small, relatively flat islands with 1little
vegetation were often surveyed by approaching as closely‘as
possible in the canoes and slowly cruising along the shore.
Careful scanning with the aid of binoculars was generally
found to be sufficient to detect the presence of gull or
eider nests. By speeding up the census, scanning permitted
the survey of a greater number of islands. A ground count
was conducted if scanning revealed; 1) the presence of an
eider or an eider nest; 2) suitable substrate for eider
nesting; or 3) that portions of the island surface were not

easily inspected from the boat.

Partial counts were conducted on large, sparsely-—
nested islands. An estimate of the number of nests on each
island was calculated on the basis of the proportion of
suitable nesting habitat surveyed. Partial counts were
conducted on 13 islands Qf less than 500 ha.

It was decided that very large islands of greater than
500 ha should be treated as mainland, and therefore not be
surveyed. Nevertheless some of them were partially surveyed
by slowly cruising the shore,'spot—checking peninsulas and
other poténtial nest habitat and by conducting long,
exploratory traverses and coastal walks when bouts of bad
weather precluded work elsewhere. These data serve as a
verification of our assumption that very large islands

harbour fox, and consequently are avoided by nesting eiders.
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Survey data was recorded on standardized data sheets

(Fig. 3). These data sheets were designed to facilitate
data recording and subsequently, entry of the data into the
computer. The following information was recorded for each
island:

1. Regiocn number

2. Island identification number

3. Survey date

4. Survey type (total count, scan, partial

count)

5. Survey crew members

6. Transcriber

7. Description of island topography and

substrata

For each nest encountered, the following information

was recorded:

Species name
Species code
Number of eggs
Number of young
Nest status

U W N

Nest status was recorded as one of six options shown
in Table 2. Eggs were inspected for evidence of hatching.
As the egg membrane separates easily from the egg shell at
the time of hatching, the presence of large pieces of
membrane independent of shell fragments was judged to be
good evidence for a successfully hatched nest. Once
inspected, active nests were carefully covered with -nest
down, to hide the eggs from predators and insulate them

against the cold.
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Figure 3. Sample of data collection sheet used during the nest survey
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Table 2

Nest Status Codes

Nest status
code

Condition

Description

1

Nest in laying phase
or being incubated

Hatching nest

Hatched nest

Destroyed/abandoned
nest

Nest of unknown fate

Active but contents
unknown

Eggs present

Warm eggs present of
which at least one
is starred, or
duckling present

Empty nest but
large pieces of egg
membrane indicate
successful hatching

Empty nest with
evidence of eggs
destroyed; much nest
down and cold eggs
settled into nest
bottom

Empty nest with
fresh down but
insufficient
evidence to deter-
mine if hatched,
destroyed or
akandoned

Active nest observed
or known to be
present due to
presence and
behaviour of adults,
but contents not
inspected
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4.6 Down sampling technique

Down samples were collected - from the following sub-
regions; 1. Nastapoka Islands (n=17); 2. Salikuit Islands
(n=18); 3. Laddie Island (n=14); 4. Split Island (n=16); 5.
Sleeper Islands (n=29); and 6. Koktac River (n=13).

Only nests with unhatched eggs were sampled. Sampling
technique differed slightly between survey crews. The
Kuujjuarapik and Sanikiluaq crews set the eggs aside and
then removed the loose down. The remaining down compacted
in the nest bottom was fluffed up, the eggs restored to the
nest, and, 1if necessary, additional down replaced to
surround and cover the eggs. 1In general the Sanikiluagq crew
tended to leave more down in the nest than did the
Kuujjuarapik crew. In the north Nastapoka Islands and
Koktac River subregions the eggs were not removed from the
nest. The outer ring of down was collected and the eggs

covered with the remainder.

In the Salikuit, Laddie, Split and Sleeper Islands
subregions, sampling frequency, decided a priori, varied
between every nest and every third nest encountered in a
colony. When a nest was encountered which had down too
dirty or in insufficient quantity to be collected, it was
recorded as having 0 gm of déwn. -In the Nastapoka Islands
and Koktac River subregions, down collection was done less
systematically, and it 1is possible that the sample was

biased in favour of nests with more down.

In all subregions, the down collected from each nest
was placed in individual bags with a label identifying the
date of collection, the region and island number and the

nest contents. Individual nest samples were air-dried in
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their mesh bags and weighed uncleaned. They were then hand-
cleaned using the traditional loom cleaner. Finally the
cleaned down samples were individually weighed to determine

clean down available per nest.

4.7 Data processing and statistical analysis

For each island, the following data was entered into

the computer:

1. subregion identification number

2. island identification number
survey date (if surveyed)
island area

5. count variable -
Y - counted island

P - partially-counted island (area less
than 500 ha.)

L - partially-counted island (area equal
to or greater than 500 ha.)

N - not-counted island
6. random variable -
Y - randomly-selected island
N - not-selected island
O - new island, not appearing on topo-

graphic map sheets

7. hunter rating (see section 4.4)

8. map variable (information from
topographic sheets) -

A - island of less than 50 ha.
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C - true island (50 tc less than 500 ha)
L - true island (500 ha. or larger)

M - island .within the foreshore flats of
the mainland or of an island 500
ha. or larger.

9. Field variable (information from field
observation) -

A - true island (appearing on
topographic maps)

B - new island (not known from
topographic maps)

X - not an island (despite its existence
on topcgraphic maps)

M - island connected to the mainland
J - island joined to another island

U - unknown (not field verified)

A second computer file was opened for the nest data

and the following data was entered for each nest:

.1. subregion identification number
island identification number

3. species code
number of eggs

5. nest status (Table 2)

The island and nest data files were then combined- to
form a composite file of 11,360 records. This file was
manipulated on the main-frame computer at McGill University

using the SAS system.
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Statistical treatment of the data was complicated
because the number of nests per island had a skewed
distribution and a high standard deviaticn. Most statistic-
al tests requiré a normal distribution. Cochrane (1977)
suggests that if n> 25G12, for

=(x - X)3

Ns3

Gy =

then it can be assumed that the data are "close enough" to
normal to use statistical tests and to establish confidence
limits. Statistical procedures were only applied if
Cochrane's test was satisfied.

To determine the significance of the difference
between mean nests per 1island and clutch size 1in each
subregion, t-tests were used. If T is larger then the value
obtained from the t - table, at the apprdpriate degrees of
freedom and confidence level, then the means can ke said to

be significantly different.

(X1 - X2)
T = @ —
812 822
_
ny n2
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ny nz
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(Walpole and Myers 1978, p.252)
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To determine whether eiders nest in positive associ-
ation with other species (i.e. gulls and terns), we employed
the chi-square statistic (x2). This statistic tests the
significance of the frequency with which two species nest on
the same island. Knowing how many islands were used by
gulls and how many were used by eiders; we calculate how
many islands we would expect to find occupied by both gulls
and eiders. We then compare this to the observed number of
islands with both species, and test with X2 to see if the
difference is significant. In the example below (Fig.4),
'+! indiéates the number of islands that were nested on, and

'-' indicates islands that were not.

Figure 4. Use of the chi-square test of independence to
describe the nesting association of Common Eiders
.and gulls in Long Island Sound.

OBSERVED EXPECTED
gulls ' : gulls

+ - + -
e e
i + 18 1 i + 10 9
d a
e e
r - 11 24 r - 19 16
s s

X2 = s (o-e)2 = 18.25
e

for o = number of islands observed
= number of islands expected
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If X2 is larger than the value taken from the X2
table, then the two species can be said to nest in positive
association. At the 99% confidence level and 1 degree of
freedom, the value on the table is 7.879. Thus our example
in Figure 4 shows that gulls and eiders in the Long island

Sound subregion nest in positive association.
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5.0 RESULTS

5.1 The Long Island Sound subregion

5.1.1 General description
Long Island Sound is immediately east of the meeting
of Hudson and James Bays (Fig. 2). It is about 50 km long
and 10 km wide. To the north its border is defined by Long
~Island and to the south by the Quebec mainland (Fig. 5).

Long Island Sound differs ecologically from the other
subregions surveyed in the study, as it is the transition
from a subarctic to an arctic ecological zones. The sbuth
coast of the Sound is heavily forested, and thérg.afe,trees
on Long Island. Species density is higher here than farther
north in Hudson Bay, as both subarctic and arctic fauna
inhabit the area. It is also an area used by Inuit and Cree
from Dboth Kuujjuarapik and Chisasibi fof‘ihunting and

camping.

Long Island forms the north border of the area. Fifty
kilometres (km) long and .about 3 km wide for most of its
length, it is the only.island over 500 ha in the subregion.
Sixteen isiands have areas of 50 to 500 ha and 101 islands
have areas up to 50 ha. In this latter group the 1:50,000
scale topographic maps show 32 islands connected to the
mainland or Long Island by foreshore flats. Only the 69
islands separate from shore and 1less than 50 ha are
considered in our estimates. The méjority of the islands
(90%) 1lie in the western half of the Sound.

A 1:50,000 scale map of the Long Island Sound
subregion, showing island identification numbers, survey
results and important landmarks is available upon request
from the Makivik Research Department. Figure 5 is a reduced
and simplified version of this map which hast been included

with the text for general reference.
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5.1.2 The nest survey

The Long Island Sound subregion was surveyed between
24 June and 1 July by a crew from Kuujjuarapik. A total of
57 1islands were surveyed. Cf the 69 islands outside the
foreshore flats and with areas up to 50 ha, 26 islands were
randomly selected and counted. This represents a sampling
intensity of 37.7%. An additional 28 islands were counted
(11 of which are in the foreshore flats) but as they had not
been randomly selected their data do not contribute to the
projection. Sixteen islands occur in the 50 to 500 ha size
class. Only two of these larger islands were surveyed
(islands #19 and #67) and due to their size the surveys

covered only part of each island (Fig. 5).

Interviewed hunters in Kuujjuarapik indicated which
islands were the best for nesting, and which islands were
known to be unsuitable for nesting because of the presence
of fox. The hunters marked 16 islands as good nesting, all
of which were surveyed. Eleven islands were said to have
fox. None of the 'fox' islands, all of which are over 50
ha, were surveyed.

The great amount-of ice in the subregion during the
survey period precluded travel to the north side of Long
Island. Although none of the eleven islands on the north
side of Long Island were surveyed, we nevertheless included
them in our projection. The three westernmost islands in
Long Island Sound were also inaccessible due to  strong
currents. Two of these were randomly -selected, and none . of
them was said by hunters to be especially good for eiders,

although one was said to have a lot of terns.

5.1.3 The number and dlstrlbutlon of Common
Eider nests

The Long  Island  subregion had a relatively small
population of nesting Common Eiders and a large population

of gulls and Arctic Terns. Eiders nested on conly 12 of the
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54 surveyed islands. A total of 115 Common Eider nests were
found (see Fig. 5). Three islands (#19, #64 and #67)

accouhted for 70 nests or 60.9% of the total nest count.

Twenty—six nests were found on the 26 randomly select-
ed and counted islands of less than- 50 ha. Using our
average of 1.0 nests per island, we estimate a total of 69
nests 141 (1£59.4%) in the Long Island subregion, for the 69
islands léss than 50 ha in area (Table 3). According to the
guidelines suggested by Cochrane (1977), we are justified to
use the normal approximation to generate confidence limits,
as n 25Gy2. However, at &= 0.05, the limits are so wide
that the estimate is of limited use. '

In the 50 to 500 ha size class, two islands (#19 and
#67) were surveyed. -Although only partially surveyed, these
islands had the highest numbers of Common Eider nests of all
islands censused in the subregion. Approximately two-thirds
of 1island #19 was surveyed, and 19 eider nests were
counted. The survey of island #67 covered roughly three-
quarters of the suitable nesting habitat and 34 nests were
discovered. We thus estimate the total nest number to be 29

and 44 for islands #19 and #67 respectively.

For the Long Island Sound subregion we suggest an
estimate of 142 breeding pairs . This estimate "includes 69
nests estimated for islands of up to 50 ha in area and 73
eider nests estimated for the two surveyed islands in the 50
and 500 ha size class. The latter value is conservative as
it assumes that no eiders were nesting on any of the 14
other islands with areas of 50 to 500 ha. No confidence
limits can be placed on this estimate of 142 Common Eider
nests, but the fact thaﬁ we located a -total of 115 eider
nests in the subregion in 1985, suggests that the estimate

is conservative.
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5.1.4 The number and distribution of gull and
Arctic Tern nests

Of all the subregions studied in eastern Hudson Bay,
Long Island Sound had the largest populations of nesting
gulls and Arctic Terns (Sterna paradisea), on- bocth a per
island and per Common Eider nest basis. It was the only
region which had more gulls per island and more Arctic Terns
per island than eiders. Note that the term "gull" refers to
both the Herring Gull (Larus argentatus) and the Glaucous
Gull (L. hyperboreus). One hundred and ten gull nests were
counted on randomly-selected and counted islands under 50
ha. This is over four times the number of eider nests and
this represents an average of 4.2 gull nests per island.
The next highest density of gull nests was found in the
Nastapoka and Salikuit Islands which each had an average of
2.0 gull nests per island (Table 4). The Long Island Sound
gull population is estimated at 292 breeding pairs =117
(t40.1%).

Similarly, there were 320 Arctic Tern nests counted in
Long Island Sound, or 12.3 nests per island. Thus there
were over 12 times as many terns as eiders. This was the
only region with more terns than eiders. The Sleeper Island
subregion had the next highest density of terns, 4.3 tern
nests per island (Table 5). An estimated 849 Arctic Tern
pairs 407 (%47.9%) breed on islands of up to 50 ha in the
Long Island Sound subregion.

In the Long Island Sound subregion Common Eiders nest
in strong association with both gulls and Arctic Terns. The
chi-square value for each of these associations refutes the
hypothesis of independent nest site selection. For gulls
and eiders, X2 = 18.25 (P < 0.01, n=54). For Arctic Terns
and eiders, X2 = 5.58 (P < 0.01, n=54).
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Table 5
Estimates of Arctic Tern breeding population size in seven subregions in eastern Hudson Bay

34

Total Surveyed Number Nests per Standard Nest estimate and -
Subregion islands islands of nests island deviation confidence limits
(%) counted , at o = 0.05
1. Long Island 69 26 320 12.3 19.5 849 407
(37.7) (£47.9%)
2. Nastapoka 1I. 169 61 0 0 0 0
(36.1)
3. Salikuit I. 91 30 72 2.4 9.6 218t
(33.0)
4. Laddie Island 157 78 111 1.4 5.2 www~
(49.7)
5. Split Island 113 56 79 1.4 10.6 150t
. (49.6)
6. Sleeper Island 374 174 752 4.3 26.0 1,607t
(46.5)
7. Koktac River 616 294 418 1.4 13.8 mqmﬁ
(47.7)
ALL SUBREGIONS 1,589 719 1,752 2.4 16.6 3,867 1,422
t - confidence limits cannot be calculated as departure from a normal distribution exceeds

acceptable limits. i.e. n< 25G1 2



5.1.5 Stratification of the sample
by islamnd area

In the Long Island subregion, of the 26 surveyed
islands that are less than 50 ha, 12 are less than two ha,
nine are between twc and 10 ha, and five fall between 10 and
50 ha (Table 6). There was an average of 0.2 nests per
island on the less than two ha islands, with a standard
deviation of 0.6. The islands less than 10 ha and greater
than or equal to two ha averaged 1.1 nests per island, with
a standard deviation of 2.0. The islands less than 50 and
greater than or equal to 10 ha averaged 2.8 nests per

island, with a standard deviation of 3.0.

Although there is a trend of increasing nests per
island with island size the stratified survey data fail
Cochrane's test. As departure from normal exceeds accept-
able 1limits, we cannot test for significant differences
between the means. Consequently - we cannot refine the

population projection by stratifying on the basis of area.

5.1.6 Stratification of the sample
by hunter appraisal

We conducted +two interviews with  Thunters from
Kuujjuarapik to obtain their appraisal of the distribution
of eider colonies in Long Island Sound. The main interview
was conducted in June 1985 with a group of hunters who
indicated 1islands that they knew to be good for eider
nesting and others that were inhabited by fox and thus had
no eider nests. Information was also gleaned from an
interview held in 1978 with the late Charlie Tookalook, also

of Kuujjuarapik.

Three islands were indicated as good nest islands in
both the 1978 and the 1985 interviews. The mean number of
nests on these 1islands was 8.33. Six other islands,

selected as 'good' in 1985, had an average of 6.83 nests per
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Table 6
Number of Common Eider nests per island for three categories of island size

0 M Island Area < 2 ha 2 ha MHmHmsm Area << 10 ha 10 ha M Island Area < 50 ha
Number Number Nests Number Number Nests Number Number Nests
Subregion of islands| of nests|per of islands of nests per of islands of nests| per
surveyed counted |island surveyed counted island surveyed counted island
Long Island 12 2 0.2 9 10 1.1 5 14 2.8
Nastapoka Island 50 24 0.5 9 262 29.1 2 3 1.5
Laddie Island 63 164 2.6 12 420 35.0 3. 237 79.0
Split Island 49 33 0.7 6 569 94.8 1 0 0
Sleeper Island 133 710 5.3 28 1 407 50.3 14 658 47.0
Koktac River 239 509 2.1 32 253 7.9 23 255 11.1
All subregions* 546 1,442 2.6 926 2,921 30.4 48 1,167 24.3

* except Salikuit Islands, as island areas are not available
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island. Yet another seven islands selected by Charlie
Tookalook as good nest islands in 1978, had an average of

3.57 nests per island in 1985.

No 'fox islands', all of which exceeded 50 ha, were
surveyed. The 41 islands not indicated by hunters to be
particularly good or bad for nesting, averaged 0.59 eider
nests per island. Islands with no nests occurred in all
categories and the highly variable data sets do not allow us
to test for statistically significant differences between

hunter appraisal categories.

5.1.7 Clutch initiation and clutch size

The Long Island survey was completed between June 24

and 30. All 113 active Common Eider nests that were
discovered were being incubated. No hatching eider nests
were observed (Table 7). In contrast, of seven Canada Goose

nests observed, three had hatched and one was hatching.
Hatching Arctic Tern nests were observed on June 24, 25 and
30, but these nests were exceptional as only five of 686
tern nests were recorded as hatching. The proportion of
hatching tern nests 1is 1likely to be underestimated, as

hatching eggs and hatched nests are easily overlooked.

The first hatching gull nests were observed on June
27. Two of 14 nests, three of 30 nests and seven of 103 gull
nests were recorded as hatching on June 27, 28 and 30
respectively.

The mean clutch size for 113 Common Eider nests was
5.6 eggs per nest (Table 8). The largest clutch observed
was seven eggs, and the most common clutch was 6 eggs (60 of
113 nests or 53.1% had 6 eggs). Long Island Sound was the
only subregion with a mode of six eggs. Its mean clutch was

significantly greater than that of any other subregion
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Table 7

Daily percentage of Common Eider nests found to be hatching or hatched
oo | JULY
Subregion 25 26 27 ;P 28 29 30 {01 {02 {03104 (05106 |07 |08]091{10 _ 11 F 12 { 13| 14 15 | 16 17 18 19 | 20 | 21
0 0
Lorg Islard -- -y -t -t -tr-t1-1r1-y -t -t -{-t{t-tr-!-t1t-{-t-1--1--1\1--4%--
13 27 19{ 48 10
. 0 0 4.0 0 0 4.7 0.2 25.0 50.0
Nastapoka I. —_—f - - - - - - - - |--1 - -} -1 - -— |- -
5{ 333 324 25 4 8| 107| 116 8 2
45.0 38.5148.9162.5
Salikuit I. { -} -} -} —~-} —-{ -}V —}—-}|-—-{—-}—-4{—-}—-t—-}|—-})—}—-}-—-0- - | - - 4§ -
40 234} 184| 104
0 2.6 130.0 46.3
laddie I. -~ -—-1-1]-1- —f{-—-{—--=-}-{—-}-V-{-{-y-1-V-V-—-1-|- - --
116 313 253 121
11.0 23.5
split Islamd| —— | —— { -} — | -} -—-{ -} —} -t -} -} —-|—f-—-y—-]—-V—=]-—-|—-)—-f -] -- -
537 17
o |0 0.3 |0 0 0 0 0.3
Sleeper 1I. - -] -} - - - - — -] - - U (VI [PV (N (P R U (.
221 7{ 374 93} 280 873} 53 679
0 0 0 3.6 {9.5 |56.2157.4{37.0{60.0 49.5|38.0
Koktac River| - { - }{ ~-{ -} -}V -| -} —-}—~}—}] -}~ - - — | -=
56 3| 15 137 74| 267| 108| 54| 110 111 wo_
P = percentage of active nests that were hatched or hatching
N = number of active nests
N Destroyed/abandoned nests and nests of urnknown fate (status 4 and 5) were not included in these figures
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(T = 7.2 to 15.3, P < 0.01). Gull clutch size averaged 2.5
eggs per nest (n=224). Arctic Tern clutches averaged 1.8
eggs per nest (n=68l1). Seventy-nine Black Guillemot nests

in incubation phase averaged 1.5 eggs per nest.

5.2 The Nastapoka Islands subregion

5.2.1 General description

The half-moon curve of the Nastapoka Arc, accentuated
by the Nastapoka Islands which parallel much of its length,
is one of the most striking geological formations of Hudson
Bay. The Nastapoka Islands tilt towards the offshore,
rising gradually from the seaward shore and dropping
precipitously on the landward edge. Parallel ridges on the
mainland coast repeat this pattern (Beals 1968). The
Nastapoka Island chain consists of 14 large elongate islands
of greater than 500 ha in size. These islands lie end to
end, -and parallel almost 200 km of the Quebec coastline. An
additional 259 smaller islands are scattered along the
"length of this <chain and along the adjacent Quebec
shoreline. Seventy-one of these smaller islands are within
the foreshore flats of the mainland or of islands larger
than 500 ha. When the foreshore flat islands are removed,
we are left with the 178 islands which were the focus of the

nest survey.

People from Inukjuak and Kuujjuarapik use the
Nastapoka islands extensively for hunting and camping. The
Nastapoka River roughly divides their areas of use, although
there is much overlap. The new community of Umiujaq is on
Nastapoka Sound and the Nastapoka islands are the prime

resource area for its inabitants.

Detailed 1:50,000 scale maps of the Nastapoka Island
subregion are available upon request from the Makivik
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Research Department. Figure 6 and 7 which appear in this
volume are reductions of the forementioned maps forbgeneral
use with the text. Note that the Nastapoka Island subregion
is subdivided at the Nastapoka River into north and south.
Island identification numbers are thus followed by an N or S

to indicate in which section they occur.

5.2.2 The nest survey

The Inukjuak and Kuujjuarapik crews cooperated in the
survey of the Nastapoka Islands subregion. The Inukjuak
crew began its survey of the islands north of the Nastapoka
River on June 25 and completed its work on July 1. The
Kuujjuarapik crew began surveying south of the Nastapoka
Ri?er on July 4 and céntinued until July 14, at which date
they moved their camp to the Salikuit Islands. On July 19,
they did one last day of surveying in the Nastapoka Islands
subregion on their way back to Kuujjuarapik. This combined.
SQrvey effort covered all areas of the Nastapoka chain. Of
the 169 islands occurring in the less than 50 ha size class,
data was collected on 61 randohly—selected islands, rep-
resenting a sampling intensity of 36.1%. An additional 39
islands which were not part-of the random'sample were also
surveyed. These islands had been selected by Inukjuak and
Kuujjuarépik hunters during the pre-census evaluation. Two
of nine islands in the 50 to 500 ha size class were

surveyed.

In order to confirm the assumption that very large
islands (areas greater than 500 ha) were "like the mainland"
and had few eider nests, some of the 'mainland' islands were
examined. The objective was not to exhaustively census
these very 1large 1islands, but to roughly assess their
significance for eider nesting. Coastline cruises of Cotter
(#24N) and Christie (#121N) Islands were carried out to

search for Common Eiders showing signs of nesting. Extended
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walks were made on Davieau (#106N) in search of eider nests.
Finally, spot checks were made c¢f areas which the late
Charlie Tookalook of Kuujjuarapik had identified in an
interview in 1979 as good eider nesting sites. These sites

include prominent peninsulas on islands #1S and 5¢S.

5.2.3 The number and distribution of Common
Eider nests '

In the Nastapoka Island subregion, 289 Common Eider
nests were counted on 61 randomly-selected islands (see
Fig. 6 and 7). The average number of nests per island was
4.7 and the range from O to 157 nests per island. The
overall nest density for randomly-sampled islands was 3.07
nests per hectare. An examination of the data for
randomly-selected islands reveals a strong tendency to nest
in colonies. Two major Common Eider colonies account for
over 80% of counted nests (island #137N with 157 nests:
#104N with 77 nests). Forty-six of 61 selected and counted
islands (75.4%) were without eider nests. The maximum nest
density for the archipelago was recorded on island #84N,
which was outside the random sample. This island of 0.4 ha
had 36 Common Eider nests, a density of 90.0 nests per

hectare.

All of the largest Common Eider colonies. were located
away from the mainland coast. Aside from a cluster of 10
islands with 216 Common Eider nests north of Taylor Islénd,
the eider colonies were well-dispersed along the length of
the Nastapoka Island chain from the north end of Gillies
Island to Cotter Island.

Four 1islands between 50 and 500 ha in size were
surveyed. The Kuujjuarapik crew was trapped on Armstrong
Island (#3S) for three days due to bad weather. During this
time, they were able to roughly survey all 126.3 ha of this
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island. Nine Common Eider and two gull nests were found.
It is noteworthy that all of the nests were found at the
southwest end of the island on a2 peninsula which at high
tide becomes an island. All of island #104S (50.0 ha) was
surveyed and two nests were found at the southwest end. The
north and south ends of island #34S (85.0 ha) were surveyed
and two Common Eider nests were found in each area. About
half of the total surface area was surveyed. In the north
Nastapoka Islands, the Inukjuak crew surveyed one island in
the 50 to 500 ha range. A large colony of 121 Common Eider
nests was found on island #56N (55.0 ha). The colony was
located on the southWestern shore of the island on a penin-
sula which accounts for 1less than 10% of total surface
area. Coastal surveys by boat and a partial ground survey
aleng the middle of the mair island and around the south

cape revealed no other important nesting concentrations.

Partial surveys of "mainland" islands (areas greater
than 500 ha) failed to locate any major Common Eider nest
colonies. The coastlines of islands #24N (Cotter 1Island)
and #121N were cruised slowly by boat, but no eiders showing
signs of nesting were seen. On Cotter Island, the crew
- landed to survey the south tip and the perimeter of the
large lake at the island's north end, but found no eider
nests. Numerous and extensive walks covering much of the
coastline and traversing the entire length of Davieau Island
(#106N; 2,947.5 ha) resulted in observations of Canada Goose
broods but found no Common Eider nests. Spot checks of
peninsulas on the north and west coasts of Taylor Island
(#598) and Gillies Island (#1S) found no eider nests. Two
eider nests were found on a peninsula at the south end of
Gillies Island, but both had been destroyed by an unidenti-

fied predator.
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On the basis of these survey results, we can attempt
to estimate the number of Common Eider nests in the Nasta-
poka Island subregion. First, our results confirm that few

or no eider nests occur on islands of greater than 500 ha.

, Secondly, in the 50 to 500 ha size class, three of
four surveyed islands had very few eider nests (less than 10
nests). The fourth island (#56N) had a large colony of 121 °
nests. Our data for this size class is too limited to make
a projection over unsurveyed islands. Therefore, we will
make the .conservative assumpticn that the number of eider
nests occurring on islands of this size class was the total

of nests on the surveyed islands. This figure is 140 nests.

Finally, for the under 50 ha class, we can estimate
total nest number by using the average number of nests found
on rahdomly selected islands, and extrapolating across all
eligible islands. The estimated nest number is 801 nests
(Table 3). No confidence limits can be generated for this
estimate as the data fail Cochrane's test (ie. n< 25Gj2).
Our total estimate for the Nastapoka Island subregion is
therefore 941 nests (801 nests + 140 nests).

The Inukjuak and‘Kuujjuafapik crews did much surveying .
on islands other than those randomly selected. In particu-
lar, they surveyed islands which hunters knew to be
excellent for eider nests. Consequently, the actual number
of eider nests counted on all islands, randomly-selected and
not, was 1,002 nests. These data illustrate the pitfalls of
random sampling of a population with a highly clumped
distributicn. In this case, our random sample was too
small. By chance, islands with few eider nests were over-
represented and large colonies slipped through without keing
randomly selected. Consequently, our subregion estimate is

lower than the actual number of nests counted.
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As only 71.3% of total islands less than 500 ha were
surveyed, there are certainly more than 1,002 eider nests in
the Nastapoka Island subregion. However, there is no means
- to produce a corrected and ﬁnbiased estimate. Consequently,
we will use the figure of 1,002 Common Eider nests as the

minimum breeding population size for this subregion.

5.2.4 The number and distribution of gull nests

Herring Gull and Glaucous Gull data are combined as no
distinction between the nests of these species was made in
the field. Great Black-backed Gulls (L. marinus) were also
observed but nesting by this species was not confirmed. A
total of 340 gull nests were counted on 150 islands. Only
125 of these gull nests occurred on the 61 randomly selected
and counted islands with areas less than 50 ha. The mean
number of gull nests per randomly selected island was 2.0.
From these figures we estimate that 346 gull nests occurred
on islands of up to 50 ha (Table 4). -

The maximum number of nests found on a single island
was 79 nests on island #61N. This island was outside of the
random sample. Forty—fbur of the 61 ‘randomly—selected
islands had no gull nests (72.1%). Of the remaining 17
islands with one or more gull nests, ten had only a single

nest.

Two gull colonies were féund on the cliffs along the.
north-east and south-east shores of Cotter Island (#24N).
These colonies were not surveyed but Dr. A. Reed who was
accompanying the Inukjuak crew estimated that the south-east

colony éonsisted,of about 30 pairs of Glaucous Gull.

Similar to the Common Eider, all large gull colonies

were situated away from the mainland and dispersed amongst
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small islands along the Nastapoka Island chain. The only
observed exception to this pattern are the preViously
mentioned colonies on the cliffs of Cotter Island (506.3
ha). With the exception of Cotter Island, all islands with

many gull nests had many Common Eider nests.

In the northern part of the Nastapoka Islands, gulls
and Common Eiders exhibited a strong tendency to nest
together (X2 = 12.35, P<0.0l, n=72). This positive nesting
association was also observed in the southern part of the
Nastapoka Islands subregion, but the tendency was less
marked (X2 = 4.52, 0.025<P<0.05, n=78).

The Nastapoka Island subregion was the only surveyed
area in which Arctic Terns did not nest. The reason(s) for
the absence of nesting terns is not known. Possibly, the
marinev food resources in . this more-sheltered, ~nearshore
archipelago are not sufficient. to support Arctic Terns

colonies.

5.2.5 Stratification of the sample by island
area

In the Nastapoka Islands subregion, of the 61 randomly
selected and counted islands of less than 50 ha, 50 islands
had areas bf iess than 2 ha, nine had areas of 2 to less
than 10 ha and two had areas of 10 to less than 50 ha (Table
6). The mean number of eider nests discovered cn islands in
each of these three size categories was 0.5, 29.1 and 1.5

respectively.

At a 95% level of confidence there is no significant
difference between these mean nest per 1island values.
Consequently there 1is no statistical Jjustification for

producing a stratified population estimate.
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5.2.6 Stratification of the sample by hunter
appraisal

Kuujjuarapik hunters appraised the south part of the
Nastapoka Islands subregion (south of the Nastapoka River)
and Inukjuak hunters appraised the north part. In the south
section, Kuujjuarapik hunters indicated six islands which
they believe to be important for eider nesting. The average
number of eider nests per island on these islands was 28.2
nests. Nineteen  other islands were selected by the late
Charlie Tookalook, during an interview in 1978. These
islands averaged 5.5 nests per island. The hunters were
indifferent to the other 52 censused islands, and these

islands averaged only 0.23 nests per island.

In the north sector Inukjuak hunters selected three
islands as excellent for eider nesting. Average nest per
island figures for these islands are 54.3 nests. Seven
'good' 1islands averaged 32.9 nests per island. Finally
three 'fox' islands were confirmed to have no eider nests
and 59 other islands which elicited no specific response.

from hunters, averaged 5.41 nests pér island.

In all of the above cases departure from normalcy is
too great to allow statistical testing of differences
between the means. Consequently we cannot justify a strati-
fication of our population estimate according to hunter

appraisal.

5.2.7 Clutch initiation, clutch size and
down production

The Nastapoka Islands subregion north of the Nastapoka
River was surveyed between June 25 and July 1. The area
south of the Nastapoka -River was surveyed between July 4 and
19. A single hatching Common Eider nest was discovered in

the northern sector on July 1, the last day of surveying in
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this area (Table 7). In the south sector the first evidence
of hatching was found on July 7, when  four hatching nests
and one hatched nest were discovered on islands #28S and
#30S, respectively. These five nests represent 4.7% of the

107 active eider nests found on that day. On July 8, one of
116 surveyed eider nests was hatching. Hatching and hatched
nests were also found on July 11 and 19 but too few eider
nests were surveyed to provide a reasonable indication of

the progress of the hatch.

Hatching gull nests were recorded from the earliest tc
the last days of the Nastapoka Islands survey. The first
hatching nest was discovered on June 25 on island #20N. On
June 29, 9 of 68 gull nests on island #104N were reported to
be hatching. By July 19, of eight gull nests surveyed, six

were hatched and one was hatching.

The mean clutch size for 925 incubated Common Eider
nests was 4.1 eggs per nest (Table 8). A single clutch of
11 eggs in the south Nastapoka Island subregion was the
largest observed. The most commonly observed clutch size
was five eggs (276 of 925 nests; 29.8%). Gull clutch size -
averaged 2.5 eggs per nest (n=282). Black Guillemot clutch

size averaged 1.8 eggs per nest (n=64).

Eider down was collected from 17 nests in the north
part of the Nastapoka Islands subregion. The mean weight of-
uncleaned down gathered from each nest was 21.8 gm (Std.
dev. = 6.56) (Takle 29). As a result of the cleaning
process, the samples lost on average 56.7% of their weight
to provide a final per nest yield of 9.43 gm.(Std. dev. =
3.57).
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Table ©

Weights of uncleaned and cleaned down samples

Uncleaned down

Cleaned down

Subregions * Sample mean welght std.: mean welght std.
size per nest dev. per nest dev.
(gm) ~(gm)
Nastapoka 1I. 17 21.76 6.56 o.Ww , 3.57
Salikuit I. 18 53.12 15.51 17.02 4.78
Laddie Island 14 - 37.85 19.13 Pw.wh 5.09
Split Island 16 35.00 13.80 11.59 4.89
Sleeper Island 29 30.90 16.29 13.12 5.87
Koktac River 13 31.31 10.20 mpmw 4.39
SUBREGIONS TOTAL 107 34.76 12.44

* No data is available for Long Island Sound subregion
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5.3 The Salikuit Islands subregion

5.3.1 General description
The Salikuit Islands are located between the Belcher
Islands and the Nastapoka Islands (Fig. 2). They lie in the
area that stretches from 77° to 78° 15' W and from 56° 15'

to 56© 30' N. The most easterly island in the archipelago’

lies about 20 kilometers west of Anderson Island in the
Nastapoka Island chain, or about 30 kilometres from the

nearest point on the mainland.

There are 91 islands of less than 50 ha in the archi-
pelago, and 12 between 50 and 500 ha. All the islands are
of low reiief and composed mostly of basaltic bedrock, with
some cobble. Grass and moss are the dominant vegetation.
Some islands had extensive cobble beaches, which in several
cases connected islands at low tide, and in some cases
permanently. The beaches of some islands were covered by a
thick layer of cast-up seaweed, in which several eider nests

were discovered.

The Salikuit Islands are seldom visited as access is
difficult. In summer they provide harbours and camping
places. In winter they act as an ice dam, causing the
formation of a causeway which allows dogsled or snowmobile
travel between January and April. Historically, they were
part of the travel route between the Belcher Islands and
posts of the Hudson's Bay Company on the Quebec coast. In
recent years, with the establishment of scheduled air
service, the Salikuit Island rcute has been largely aban-
doned. It is likely that the residents of the new community
of Umiujaqg, on Nastapoka Sound near Richmond Gulf (Fig. 2),
will increase the use of the islands as a hunting and

camping area.
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A detailed 1:50,000 scale map of the Salikuit Islands
subregion, showing island identification numbers and survey
results is available upon request from the Makivik Research
Department. For convenience we have included in this

section a simplified version of this map (Fig. 8).

5.3.2 The nest survey

The Salikuit Islands were surveyed by the Kuujjuarapik
crew. The survey ran from July 14 to July 19, and was
interrupted several times by bad weather, particularly fog.
Two complete days were lost, and there were several delays.
The survey was stopped on July 19 as many hatched and
hatching eider nests were encountered (63% of eider nests
were hatching or hatched). Further surveying was thought to
be unreliable and potentially harmful to the local eider

population.

There is no aerial photography available for the area,
and there are no maps at 1:50,000 scale published, therefore
- the planning and island numbering was done on 1:250,000
scale maps. Information was compiled from national topo-
graphic survey maps of 1:500,000 and 1:250,000 scales
published by Energy, Mines and Resources and nautical charts
at 1:250,000 scale published by the Hydrographic Service.
These sources do not show foreshore flat areas, therefore
the process of removing the foreshore flat islands from the
sample was not done. All islands that appeared on the maps
were numbered, and are included in our totals, even though
some of these proved to be merely shoal areas, or connected

to other islands.

In the subregion there are 91 islands under 50 ha, and
12 between 50 to 500 ha. Of the 91 islands under 50 ha, 46
were selected randomly. Thirty of the selected islands were

surveyed, providing a sampling intensity of 33.0%.
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In addition tc the randomly-selected islands, 20 other
islands were surveyed. Eight of these had no nests of any
species, and were essentially just cobble bars or shoals
which were surveyed easily from the boat. The others were
surveyed because they were in close proximity to other
surveyed islands. |

The majority of the unsurveyed islands were in the
western end of the archipelago. From our results, there is
no clear suggestion that there might be more or less eiders
in the west. Thus we do not know if this will introduce

bias in our estimate.

5.3.3 The number and distribution of
: Common Eider nests

Of the 91 islands less than 50 ha in the Salikuit
subregion, 30 randomly selected islands (33.0%) were
censused. On these islands, a total of 295 Common Eider
nests were counted, an average of 9.8 nests per island, with
a standard deviation of 20.5. As can be deducted from the
high value of the standard deviation, the distribution of
nests was highly dampted. One island alone (#32) had 100
nests (33.9% of all nests), and six islands (20%) (#11, #13,
#32, #51, #55 and #79) accounted for 84% (248) of ail nests.
Fifteen islands "had no Common Eider nests at all (see
Fig.8). '

There are 12 islands greater than 50 ha, one of which
(#21) was partly surveyed. No nests were seen on the partly
surveyed large island, although 15 to 20 ducklings were seen

with females on a pond on the island.
On the 20 islands surveyed which were not randomly

selected, a total of 307 eider nests were counted, an

average of 15.35 nests per island, with a standard deviation
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of 32.47. The difference between the two means 1is not

statistically significant (T=0.67).

From these data a population estimate can be generated
for eiders nesting on islands with areas of less than 50
ha. Ninety-five percent confidence limits can be generated
for this estimate as n (the number of randomly selected
islands that were surveyed) is greater than 25 G;2 (Cochrane
1977). We estimate the Salikuit Island breeding pcpulation
at 895 nesting pairs *546 (61.0%) (Table 3).

5.3.4 The number and distribution of gull
and Arctic Tern nests

In the field no distinction was made between Herring
and Glaucous Gull nests. Consequently, in the following
text 'gull' refers to both 6f these species. On the 30
counted and randomly-selected islands, 59 gull nests were
counted, an average of 2.0 nests per island. Thirty-five of
the gull nests (59.3% of total) were on one island (#32),

while the remaining 24 were spread over many islands. The
island with the 35 gull nests also had 100 Common Eider
nests, or 33.8% of all eider nests. The Salikuit gull

population is estimated to be 179 breeding pairs (Table 4).
The  data are too skewed to allow the use of the normal

approximation to generate confidence limits.

 0£ the total of 50 surveyed islands, 16 had both gulls
and Commcn Eiders nesting, three had only gulls, seven had
6nly eiders, and the remaining 24 had neither. There 1is
less than a 5% chance that this distribution of nests is the
result of independent nesting of the two species (X2=18.22;
P < 0.05; n=50).

One hundred pairs of Arctic Terns nested on five of

the 50 islands surveyed in the Salikuit subregion. These
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five islands also had Common Eider nests, which indicates
. with 95% confidence that eiders and terns did not nest
independently (X2 = 6.52; P < 0.05; n=50). On the 30
randomly-selected 1islands, 72 Arctic Tern nests were
counted, for an average of 2.4 tern nests per island. The
Salikuit tern population is estimated to be 218 breeding
pairs (Table 5).

5.3.5 Stratification of the sample
by island area

There were no maps or aerial photography at better
than 1:250,000 scale, so we were unable to measure the size
of the islands with any precision. Thus no stratification

by island area was possible.

5.3.6 Stratification of the sample
- by hunter  appraisal .

For the Salikuit subregion, Kuujjuarapik hunters
tented to indicate general areas which they believed to be
good for eider nesting, rather than specific islands.
Twenty islands were classified by hunters as good for eider
nesting. On these 1islands, 278 nests were counted, an
average of 13.9 nests per island. On the other 30 islands,
324 nests were counted, an a§erage_of 10.8 nests per island.
These figures have standard deviations of 20.6 and 28.2
nests per island, respectively. There is no statistically

significant difference between the two means.

5.3.7 Clutch initiation, clutch size
and down production

In the Salikuit subregion, the nest survey took place
late in the nesting period. Surveys were carried out on
four days, July 14, 17, 18, and 19. The prcportion of
hatching and hatched nests wasAhigh throughout this period

(Table 7). Two islands east of the main archipelago
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(islands #1 and #3), were surveyed on the first day and the
hatched and hatching rate was 45%. The majority of the
islands were censused in the last three days, during which
time the percentage of eider nests either hatching or
hatched steadily increased : 39% on the 17th, 49% on the
18th, and on the final day, 63%.

An examination of the percentage of hatched nests
encountered reveals a straightforward progression with
time. On the four survey days, the percentage of hatched
nests was, in chronological order, 12.5% (n=40 nests), 26.9%
(n=234 nests), 28.8% (n=184 nests) and 43.9% (n=104 nests).

The mean clutch size for eider nests which had not
started to hatch was 4.19 (std. dev. = 1.40, n=299), while
for the nests that had started to hatch, the mean clutch was
4.42 (std. dev. = 1.52). Three clutches of eight eggs were
observed, which were the largest clutch sizes recorded. The
most common clutch size was five eggs, observed 106 times,

or in 35% of all incubating nests (Table 8).
For 34 incubating gull nests the average clutch was
1.7 eggs. The 96 incubating Arctic Tern nests had an

average clutch of 1.9 eggs per nest.

Eighteen Common Eider nests were sampled to measure

down production per nest (Table 9). On average, these nests
provided 53.1 grams (std. dev. = 15.51) and 17.0 grams
(std. dev. = 4.78) of uncleaned and cleaned down respect-

ively. The Salikuit Islands provided the highest mean down
production per nest of all the surveyed subregions in

eastern Hudson Bay.
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5.4 The North'Belchers: Laddie Island
and Split Island subregionms

5.4.1 General description

The North Belcher Islands are comprised of Split
Iéland, Johnson Island, Laddie Island, the Lukisee Islands
and hundreds of small associated islands (Fig. 2). The
first three islands exceed 1,000 ha in size and for the
purposes of this study will be considered as "mainland".
Although Split Island is depicted on the map as two separate
islands, the eastern Hudson Bay region is one of rapid
uplift. Hunters report that the islands are now permanently
connected, and that Common Eiders continue to nest in large
numbers in what has now become a large lake in the centre of

the island. This inland nesting area was not ‘surveyed.

Surrcunding the three main islands of Split, Johnson
and Laddie are almost 700 small islands roughly geographi-
cally segregated into three groups as follcws : the Lukisee
Islands north of Johnson; the islands off the east and south
shores of Laddie; and the islands along the southwest, west
and north shores of Split. TheAtopography of these islands
varies considerably from site to site. A typical island in
the Lukisee Archipelago exhibits an accentuated hump-shaped
cross-section, with steep sides of exposed bedrock. This
archipelago is -a dramatic maze of narrow passages between
tall ridges. More than 90% of island surface area is bare,
glaciated bedrock offering little purchase for vegetation.
On small 1islands, grasses, moss and lichens manage to
colonize small depressions or long, narrow faults. Larger
islands are composed of ridges of bare, humped bedrock
between which 1lie sheltered valleys, relatively richly
vegetated with mosses, grasses, lichen and other low-1lying

vegetation.
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‘ The islands 1in the proximity of Laddie and Split
Islands are typically less pronounced in contour and are
frequently quite flat. Although exposed bedrock remains a
prominent surface feature, extensive areas. of cobble and
gravel occur, at times mixed with a large proportion of
mussel shells. The islands off the southwest tip of Split
Island are wunusual, as they are composed completely of

cobble and boulders, piled high by ice action.

From at least the turn of the century to the 1940's,
Split Island harboured the most important Inuit camp in the
Belcher Islands. Most of the elderly members of present—day
Sanikiluag spent a significant part of their youth on Split
Island's east shore. Walrus was the main motivation for the
continued occupation of this site. One man, Inuktaluk, the
main hunter of the camp, was renowned as a skilled and
fearless walrus hunter. He predicted that upon his death,
the walrus would 1leave the area. Today the elders of
Sanikiluag recount that the prediction was accurate, and
that the walrus 1left the area after Inuktaluk's death.
Subsequently, many families dispersed to other parts of the
Belcher Islands. Today the.North Belcher Islands continue
to be an important camping ~and harvesting area for the

Sanikiluaq people.

Figures 9 and 10 provide the survey data and island
identification numbers respectively, for the Laddie Island
subregion. Figures 11 and 12 provide similar data for the

Split island subregion.
5.4.2 The nest survey

The North Belcher Islands were surveyed by the

Sanikiluag crews. The original objective was a 50% random
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sample of the entire North Belcher Islands. However, as
time was limited, we'décided to restrict the survey to two
zones within the North Belcher Islands rather than disperse
the survey effort over the entire area. The selected
subregions were the islands associated with Laddie Island,
and the islands along the southwest and west coasts of Split
Island.

Early surveys on July 25 were conducted on Qutjutujuak
and adjacent islands, north of Split Island. These islands
are not in either subregion and the census data is not used
in any calculations. The Laddie 1Island subregion. was
surveyed on June 30 and July 17, 19 and 21. The Split

Island subregion was surVeyed on July 18 and 20.

In the less than .50 ha size class in the Laddie Island

subregion, there are 157 islands outside of the foreshore

flats. Seventy-eight - of these islands were randomly
selected and counted. This represents a sampling intensity
of 49.7%. Split Island has 113 eligible islands, 56 of

which were selected and counted. The sampling intensity for

this area was 49.6%.

In both Laddie and Split Island subregions, there were
numerous small islands. In both regions, more than 80% of
the randomly-selected islands had areas of less than two
ha. Scanning of small, flat or slightly-humped islands was
consequently an effective and efficient technique and was
often used. However, islands with any indication of eider

nesting were surveyed on foot.
Two islands greater than 50 and less than 500 ha occur

in the Laddie Island subregion (islands #123 and #226).

Neither of these large islands was surveyed and we will
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assume that the number of eiders nesting on these islands is
insignificant. No islands greater than 50 ha exist in the
Split Island subregion. Islands greater than 500 ha were

considered as mainland and were not surveyed.

_ Incidental to the survey of randomly-selected islands,
a limited number of surveys of not-selected islands were
made in both subregions. Data were collected on an
additional 36 and 17 islands in the Laddie and Split Island
subregions, respectively. These data are not included in
the estimate of breeding population size as they over-
represent small islands with few nests.

5.4.3 The number and distribution of
Common Eider nests

In the Laddie Island subregion, 78 fandomlyéselected
islands with areas less than 50 ha were counted. The Common
Eider nests on these islands numbered 821. The average
number of nests per island was 10.5 (see Fig. 9 and 10). In
the Split Island subregion, 602 eider nests were found on 56
islands, resulting in an almost identical average of 10.8
' nests per island (see Fig. 11 and 12).

The Common Eider nests in the Laddie Island area were
not -evehly distributed. The number of nests per island
ranged between 0 and 197. More than 80% of the nests were
on nine islands (11.5% of selected and counted islands).
Forty-five of the 78 selected and counted islands (57.7%)
had no eider nests. The nest density for the archipelago
was 6.4 nests per ha with a peak single island density of
70.0 nests per ha on island #355 (28 nests on 0.4 ha).
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The nests in Split 1Island were considerably more
clustered. Nest number per island ranged from O to 326. 1In
this subregion, three islands (5.4% of counted and selected
islands) harboured 87.5% of the Common Eider nests (527 of
602 nests). Not surprisingly, a large number of islands had
no eider nests: 45 of 56 islands or 80.3%. The overall nest
density was 10.5 nests per ha. The paximum density for a
single island was 65.2 nests per ha on island #599 (326

nests on 5 ha).

In the Laddie Island subregion, the islands with the
greatest number of nests per island or the highest nest
density (nests per ha) are scattered in different parts of
the archipelago. They vary both in topography and size.
Island #355, which had only 28 eider nests, had the highest
nest density (70 nests per ha). It is a small isolated
island (0.4 ha) situated in the middle of the broad passage
between the north tip of Laddie Island and Radar Island
(Fig. 9 and 10). The island is relatively flat in profile,
with exposed bedrock comprising about 75% of its surface
area. Between the outcrops of bedrock are flat areas of
small stones, " broken shells and sand, where the Common
Eiders preferred to nest.

To the northeast of Laddie Island is a cluster of
islands, many of which had Common Eider colonies. Islands
#313 (75 nests), #330 (197 nests) and #333 (87 nests) are
all relatively flat islands although the occasional 1low
ridge of Dbedrock and Dboulders offers some nesting
opportunities for Black Guillemot. Throughout these islands
exposed Dbedrock is the ©predominant surface feature.
However, areas of moss and short grass on islands #330 and
#313 and sand and gravel on island #333 offer ample nest
opportunities for Common Eiders. Several nests on island

#330 were set in basins surrounded by marn-made rings of
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stone. Some of these were evidently quite old as the rocks

were overgrown with lichen and moss.

As we move southward, the islands have a higher relief
and approach the distinctive humped profile of the Lukisee
Islands. The cluster of islands east of the south end of
Laddie Island had many Common Eider nests. Island #267 with
134 nests on five ha had a density of 26.8 nests per ha.
Smaller islands (#265, #275, #286) had lower absolute
numbers of nests (between 16 to 25 nests), but similar nest

densities (18.3 to 26.6 nests per ha).

More than 75% of the surface area of island #206,
located at the extreme south tip of the Laddie Island chain,
is a ridge of exposed bedrock. The 57 pairs of Common Eider
that had nests on this island nested in sheltered valleys
adjacent to.the bedrock ridge in areas of fine gravel and

rocks or in tussocks of beach grass.

The largest nest colonies in the Split Island sub-
region are on the outermost islands. The four major
colonies which account for 94.5% of the subregion's counted
nests, are #599 (326 nests), #600 (145 nests), #613 (42
nests) and #661 (56 nests) (Fig. 11 and 12).

Island #661 is amongst the islands at the extreme
south tip of the archipelago. More than half of its surface
area 1is flat, exposed bedrock. A large flat area of
scattered rocks and fine gravel mixed with mussel shell
fragments was used by Common Eiders for nesting. Nearby is
island #651 (not surveyed) which appeared from a diétance to
have many nesting eiders, and which was described as
excepticnal during the hunter appraisal interview. Islands
4663 (11 nests) and #697 (not surveyed), both with some

eider nests, were unusual in being completely comprised of
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cobble and coarse gravel, which had the appearance of having

been pushed up and gouged by ice movement.

Islands #599, #600 and #613, to the southwest of Split
Island, are all exceptionally low in relief and more than
75% of the surface 1is small rocks, gravel and shell
fragments. Vegetation is sparse, and the nest sites were as
a rule very ekposed. The eiders often selected sites beside
pieces of driftwood which afforded some limited protection
from the wind. Along the shore of island #599, nests were

found nestled into stranded mats of dried kelp.

On the islands closer to the western shore of Split
Island, eider nests were scarce. Many of the randomly
selected and surveyed islands had no nests. Some of these
islands appeared to be quite suitable nesting habitat. That
the occasional eider colony dces occur in this area is
confirmed by our survey of island #591 which had 47 eider
nests. These data were not included in the forementioned
figures nor in the population estimation as the island was

not part of the random sample.

Based upon the results of our survey, we can make an
projection of breeding population size for the Laddie and
Split Island subregions. Extrapolating our mean number of
nests per island of 10.5 nests over the total island number
in the Laddie Island subregion, we estimate a total of 1,653
nests (10.5 nests per island x 157 islands). For the Split
Island éubregion, we ©btain a projection of 1,215 nests
(10.8 nests per island x 113 islands) (Table 3). The large
number of islands in our sample without nests results in a
nest-per-island frequency distribution which 1is Thighly
skewed. As a result, the Laddie and Split Island data do
not fulfill the requirements set out by Cochrane (1977)
(25612 > n) and therefore we cannot generate meaningful

confidence limits for these population estimates.
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5.4.4 The number and distribution of qull
and Arctic Tern nests '

Herring and Glaucous Gulls nest in the area. In the
following discussion both species will be dealt with
together as 'gulls'. Sixty-six gull nests were counted on
120 surveyed 1islands 1in the Laddie Island subregion.
Seventy-eight of these 120 islands were randomly selected
for sampling, and these islands accounted for 54 gull nests
(Table 4). Unlike other subregions, the number of gull
nests per island was limited. The maximum number of nests
on a single island was six nests (islands #15 and #330).
Twenty-one of the 78 randomly selected islands had only a
single nest, while 49 islands (62.8%) had no gull nests at
all./ The Laddie 1Island subregion gull population is
estimated to be 109 breeding pairs £33 (£230.3%).

In the Split Island subregion, 41 gull nests were
counted on 88 islands. Thirty-seven of these nests were on
‘the 56 randomly-selected islands (Table 4). As in the
Laddie Island subregion, the number of gull nets per island
was limited. The largest colony was 13 nests on island
#661. Eight of the 11 islands with at least one gull nest
had only a single nest. The majofity of surveyed islands,
45 of 56 islands (80.4%), had no gull nests. No confidence
limits could be calculated for the Split Island breeding

population estimate of 75 pairs of gulls.

In the Laddie and Split Island subregions, nesting
Arctic Terns were more numefoué than gulls but concentrated
on fewer islands. Thus : the 111 tern nests which were
discovered on the 78 randomly—selécted and surveyed islands
of the Laddie Island subregion (Table 5), were distributed
amongst nine islands (11.5% of surveyed 1islands). . The
largest concentrations of Arctic Tern nests were 31 and 26

nests on islands #333 and #330 respectively. In the Split
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Island subregion, only a single Arctic Tern colony was
discovered on 56 randomly selected islands. This colony of
79 nests was on island #600. Surveys of an additional 32
islands which were outside of the random sample, produced
only a single tern nest on island #591. Population esti-
mates of 223 and 159 pairs of Arctic Terns are calculated
for the Laddie and Split Island subregions respectively. No
confidence limits can be calculated due to the highly-skewed
distribution of the data.

Arctic Tern nests were always found on islands where
Common Eiders were nesting, often in large numbers. Ten of
the 14 islands with tern nests had more than 10 Common Eider
nests. Seven of these 14 islands had greated than 30 eider
nests. The chi-square test for independence cénfirms that
the nest distributions of Arctic Terns and Common Eiders are
strongly positively associated (X2 = 22.7; P< 0.0l; n=120
for Laddie Island and X2 = 11.6; P <0.0l; n=88 for Split
Island). The same test confirms a strong positive associ-
ation between Common Eider and gull nests (X2 = 56.80;
P<0.01; n=120 for Laddie Island and X2 = 59,92; P<0.01;
n=88 for Split Island).

5.4.5 Stratification of the sample
by island area

In the Laddie 1Island subregion, the 78 randomly
seiected and counted islands can be stratified by area as
follows; 63 islands with areas less than 2 ha; 12 islands
between 2 and 10 ha; and 3 islands between 10 and 50 ha
(Table 6). A mean of 2.6 eider nests was calculated for
islands of less than 2 ha (std. dev. = 6.3). An average of
35.0 nests was determined for island of 2 to 10 ha (std.
dev. = 43.7). Islands of 10 to 50 ha\averaged 79.0 nests
(std. dev. = 103.1). '
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In the Split Island subregion, 49 of the 56 randomly-
selected and counted islands had areas of less than 2 ha, 6
'had areas between 2 and 10 ha and one had an area between 10
and 50 ha. Within these three size classes the average

number of nests per island was 0.7, 94.8 and O respectively.

In the Laddie Island subregion the data indicate a
trend of increasing numbers of nests per island as area
increases. However, in both subregions the nest per island
values do not differ significantly from each others.
Consequently there is no justification for stratifying the

population estimates.

5.4.6 Clutch initiation, clutch size
and down production

In the North Belcher Islands, two days of surveying
were completed early in the Common Eider nesting season.
On June 25 and 30, on Qutjutujuak and adjacent- islands and
in the north part of the Laddie Island subregion, none of
the 389 active nests surveyed were hatching or hatched. The
rest of the survey‘was completed between July 17 and 21 and
" on these dates an increasing proportion of hatching or
hatched nests were found (Table 7). In the Laddie Island
subregion 2.6% (n=313), 30% (n=223) and 46.3% (n=121) of
active eider nests were recorded as hatched or hatching on
July 17, 19 and 21 respectively. Similarly, in the Split
Island subregion, 11% of 537 active nests were hatched or
hatching on July 18 and 23.5% of 17 nests were hatched or
hatching on July 20 (Table 7). These data suggest that most

clutches were being completed during the last week of June.

Gulls nested earlier than eiders in the North Belcher
Islands. Although no hatching nests were seen on June 30,
65.8% of the 76 active gull nests surveyed between July 17

and 21, were hatched or hatching. Of nine gull nests
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surveyed on July 17, six were still being incubated and
showed no signs of hatching. By July 21, 12 of 19 nests

were hatched and three others showed signs of hatching.

In contrast, no Arctic Tern nests were hatching in
the Split Island subregion and only four of 123 nests (3.3%)
were observed to be hatching in the Laddie Island subregion.

Average clutch sizes for incubated Common Eider nests
were 4.0-and 3.9 eggs per nest in the Laddie and Split
Island subregions respectively (Table 8). Five clutches of
seven eggs per nest were the largest clutches observed in
the Laddie Island subregion. Maximum clutch size in the
Split island subregion was a single nest of 10 eggs. The
most common clutch size in both subregions was four eggs per
nest. Gull nests averaged 2.4 eggs (n=20) and 2.0 ‘eggs
(n=6) per incubated nest in the Laddie and Split Island
subregions respectively, Arctic Tern clutch size was 1.6
eggs per nest (n=199) in both North Belcﬁer Islands sub-
regions. In the Laddie Island subregion, 47 Black Guillemot
nests yielded an average of 1.8 eggs per nest. Only two
guillemot nests were found in the Split Island subregion.

' Down samples were collected from 14 and 16 nests in
the Laddie and Split Island subregions respectively (Table
9). The uncleaned samples from the Laddie Island subregion
averaged 37.9 gm (std. dev. = 19.13). After cleaning, they
lost 67.9% of their weight, and the clean samples averaged
12.1 gm per nest (std. dev. = 5.09). The amount of clean
down available per nest varied from 0 to 19 gm., For the
Split Island subregion, the down samples averaged 35.0 gm
before cleaning (std. dev. = 13.80) and 11.6 gm after hand
cleaning (std. dev. = 4.89),. Combining the data for both
subregions, the clean down'production for 30 sampled—nests
in the North Belcher Islands averaged 11.9 gm per nest
(std. dev. = 4.90).

73



5.5 The Sleeper Islands subregion

5.5.1 General description

The Sleeper Islands or Qumiutuq, as they are
known locally, are situated north of the Belcher Islands,
some 112 km NNE of the community of Sanikiluag and 150 km SW
of the community of Inukjuak (Fig. 2). The surrounding
expanses of open, and often rough water restrict access to
this archipelago and it is infrequently visited by Inuit.
Fall walrus hunting trips are an annual event for hunters
from Sanikiluag and Inukjuak, and most summers a few canoes
dr speedboats from Sanikiluag will visit during the eider
neéting period. The recent increase in the number of large
community-owned boats in eastern Hudson Bay is expected to

increase the frequency of trips to the Sleeper Islands.

Historically, the -Sleeper Islands were occupied
throughout the year, and older hunters from Inukjuak and
Sanikiluag recount stories of their experiences on the
islands. During the 1985 survey, man-made stone rings
surrounding active Common Eider nests or old nest basins
were okserved on several islands. Older hunters explain
that in the past when bullets were scarce, they used to trap
female eiders with leghold traps. The technique was to
surround the active nest with rocks, leaving a single
entranceway where the trap was set and through which the
female eider would be obliged to pass when returning to her

nest.

The Sleeper Islands archipelago, which extends roughly
north-south, is about 49 km from end to end (Fig. 13). It
consists of two main islands, each greater than 1,000 ha in
area. The north island, Kidney Island, is the larger of the
two. Its lakes are of sufficient size and depth to support
an over-wintering population of Arctic Char (Salvelinus

alpinus).
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Scattered around these main islands are more than 360
smaller islands, and innumerable reefs and shoals. These
are not evenly distributed. There is a concentration at the
north tip, a second at the junction of the two main islands
and a third which extends a considerable distance to the
south. Along the eastern edge of the archipelago, the sea
bottom drops away quickly and there are relatively few
islands.

Many of the islands are very small. Only four of the
362 islands are in the 50 to 500 ha size class. Although
each exhibits its own peculiarities, the following
description would suit the great majority of islands with
areas less than 2 ha; a simple hump-shaped contour from a
low, almost flat, relief to about one fifth as high as wide;
greater than 80% of the surface is exposed bedrock, polished
smooth by glacial action; and little vegetation, that which
occurs being limited to small depressions in the bedrock.
Larger islands exhibkit much more variation in topography and
surface cover. Islands off the south and east coasts of
Kidney Island are the most accentuated in contour, rising
gradually (in one case to greater than 30 m) from the land--
ward or inner shore and dropping sharply to the sea on the
outer edge. Other large 1islands are almost completely
flat. Although exposed bedrock continues to comprise a
large  proportion of the surface area of these islands,
vegetation, cobble, gravel and, along the shoreline, washed-

up mussel shells and kelp are also major elements.
The Common Eider survey results for the Sleeper

Islands éubregion are presented in Figqure 13 and the island

identification numbers are ptesented in Figure 14.

75



5.5.2 The nest survey

The Sleeper Islands subregion was. surveyed by the
Sanikiluag crew. The survey began on July 1 and ended on
July 13. Two of the 13 potential survey days were lost as a
result of poor weather and rough water. Islands in all
parts of the archipelago were censused. In the 0 to 50 ha
size class, 175 randomly-selected islands were counted,
representing a sampling intensity of 46.7% of the 375
islands present. Of these counted islands, 133 had surface
areas of less than two ha, 28 islands had areas between two
and 10 ha and 14 islands ranged from 10 to 50 ha.

Excepting the two main islands, only four of the
Sleeper Islands exceed 50 ha in size. One of these four
islands (#30) was partially surveyed by slowly cruising
along the east coastline, and by widely-dispersed traverses
of the southern peninsula (less than 10% of total surface

area).

The large number of very small islands, most of which
were relatively flat and had surfaces of bare bedrock,
facilitated the use of scanning. Consequently, total ground
counts were frequently supplemented with scan surveys.
Scanning was 1limited to small, exposed islands which we
could confidently pronounce to not be frequented by eiders
ubon careful examination from along the shore.

In addition to the surveying of randomly-selected
fslands, observations were made on non-selected islands
whenever opportunities arose. These observations provide
total count data for an additional 71 islands. These -data,
mostly collected by scanning, over-represent the number of
small islands with no nests. Consequently, they were not
used to generate the population estimate for the Sleeper

Islands.
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5.5.3 The number and distribution
: of Common Eider nests

The Common Eider is a colonially-nesting seabird. Its
nest distribution in the Sleeper Islands clearly illustrates
this aspect of its ecological character. On the 175
randomly-selected and surveyed islands with areas less than
50 ha, 2,775 Common Eider nests were found (see Fig. 13 and
14). The number of nests per island ranged from O to 484
with a mean of 15.9 nests per island (Table 3). ‘Of the
surveyed islands, 131 (74.9%) had no eider nests, while a
few had very high numbers. Fourteen of the 176 counted
islands (8%) had over 90% of the eider nests. Seven of
these 14 had nest densities of greater than 50 nests per ha
with an extreme value of 354.4 nests per ha on island #77
(379 nests cn.0.9 ha). The nest density for the arcﬁipelago
is 6.1 nests per ha. '

When we examine the 1locations of these dense nest
islands, it is interesting to note that they are situated
along the perimeter of the archipelago. Island #0 (192
nests) is the most isolated, with 7 km of open water separ-
ating it from its nearest neighbour. (Fig. 13). Islands #12
(118 nests), #20 (484 nests) and #77 (319 nests) are amongst -
the scattering of islands which extends south from the main
islands. Other islands within this southern sector were not
surveyed but our field observations suggest that they
support colonies of a similar size (islands #43, #67, #68
and #72). -Island #333 (222 nests) is isolated at the
extreme northern tip of the Sleepers. Finally, islands
#354 (209 nests), #359 (82 nests), #360 (260 nests), and
#361 (387 nests) and two unsurveyed islands, upon which we
observed large numbers of drakes and ducks (islands #90 and
#92), are located along the outer edge of the archipelago,
east and west of the north end of Kidney Island.
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In spite of the large numbers of islands clustered
between the two main islands and near their north and south
tips, few eiders nested in these more sheltered inshore
areas. This distribution is immediately obvious in the
field. 1In sharp contrast with the outer edge of the archi-
pelago, we saw few flying eiders when navigating the inner
areas. It is likely that stronger currents to the perimeter
of the archipelago are an important factor in speeding ice
breakup in the spring and quickly restricting access by fox,

conditions which are amenable to Common Eider nesting.

Topography and substrate also influenced the selection
of nest islands by eiders. All of the largest colonies were
on islands which offered large, relatively flat areas of
vegetation or fine-grained material. 1Island #20 is a large
14.8 ha island, gently-humped at the north end and quite
flat at ‘the south end. Its surface is about one half short-
cropped grass/moss and one half gravel and small stones,
with scattered, exposed ridges of bedrock. The eider nests
weré _dispersed over the entire surface area and selected
‘substrates include grass/moss, clumps of searocket (Sedum
sp.),.gravel.and sand. Islands #354, #360 and #361 shére a
similar topography. Tiers of bedrock rise dramatically from
the sea along the east side, but to the west, they descend
gently in a series of shelves of lush, short-cropped moss/
grass, to broad gravel/mussel shell beaches. This gentle
west slope is peppered with nests from the beach to the
crest of the island. From a distance, the hundreds of
white drakes sitting along the ridges of bedrock which
disséct the bright green moss/grass of the slopes present a

pleasing spectacle.

Islands #12, #77 and #333, although in very different
parts of the archipelago, resemble each other in that they
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are all quite flat and eiders nest in dense concentrations
on a substrate of fine gravel and small stones. Island #0
is a flat, exposed bar of sand and small stones with eider
nests dispersed along its length. Finally, island #154 (58
nests) is noteworthy because many of the Common Eiders on
this island were nesting in thick mats of kelp which have
been washed ashore along the island edge. Although kelp is
used as a nest substrate throughout the archipelago, on
island #154 it is particularly common. The nests away from
the shoreline kelp are primarily nestled into clumps of

searocket.

The Sleeper 1Islands subregion includes two main
islands with areas greated than 500 ha and four large
islands with areas beween 50 and 500 ha. No attempt was
made to systematically census these islands. Our base camp
was set at the north tip of the southern main island, beside
the narrow east-west passage across the archipelago. From
this campsite, individuals wandered inland to hunt geese oOr
to explore the island. Similar exploratory walks were
repeated at three locations on the north island and one
other location on the south island. The only nest discover-
ed during these wanderings was that of a Semipalmated Plover
(Charadrius semipalmatue). An Arctic fox was a frequent
~visitor at our base camp. Although the survey walks on
these large islands were restricted in number and in the
amount of area covered, our experiences on these main
islands were in accordance with our decision to treat such

large islands as if they had insignificant numbers of nests.

In the 50 to 500 ha size class, one island was
partially counted. We cruised along the east shore of
island #30 and surveyed about 10% of the island surface area

with broad sweeps on the south peninsula. No eiders
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were seen during the cruise. Two Common Eider nests in
incubation phase were found (three and four eggs) and two
very old nest basins surrounded by stone rings were seen
during the limited ground survey. A large complex of fox
dens reinforced our overall impression that very few Common

Eiders were nesting on this island.

Consequently, our estimate of the Common Eider breed-
ing population for the Sleeper Islands is entirely based
upon islands of less than 50 ha. From our survey of 175
randomly-selected islands in this size class, we obtain an
average of 15.9 nests per island. Extrapolating over all
islands less than 50 ha in area, we obtain our estimate of
5,899 nests +2,500 (%42.4%) for the archipelago (15.9 nests
per island multiplied by 372 island) (Table 3).

5.5.4 The nrumber and distribution
of qull and Arctic Tern nests

Herring Gulls, Glaucous Gulls and Arctic Terns nest in
the Sleeper Islands archipelago. The data for both Herring
and Glaucous Gulls will be presented together as no distinc-
tion between the nests of these species was made during the
census. One hundred and thirty-three gull nests were
counted on the 175 randomly-selected and surveyed islands
with areas less than 50 ha. The numker of gull nests per
island ranged from 0 to 29, with a mean of 0.8 nests per
island. Similar to the distribution of Common Eider nests,
many islands had no gull nests (132 of 175 islands; 75.4%),
while a few islands had many. The data indicate that many
gulls nest alone. Thirty of the 43 islands with gull nests
had conly a single nest. From our census data we estimate a

breeding population of 284 pairs of gulls (Table 4).
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Arctic Terns in the Sleeper Islands exhibit an even
stronger tendency to nest in «colonies than do Common
Eiders. Ninety percent of the 752 Arctic Tern nests were
found on eight islands (only 4.6% of selected and counted
islands). Over 90% of surveyed islands had no térn nests.
Colony size ranged up to 283 nests (islands #244). An
estimated 1,607 pairs of Arctic Terns nest in the Sleeper
Islands subregion (Table 5).

The Arctic Tern data are subject to two sources of
bias that arise because the survey focussed upon Common
Eiders. First, scanned islands, which did not have Common
Eider nests, would have Lteen recorded as having no Arctic
Tern nests when.in fact some may have been present. Second,
tern nests were not counted during the survey of island
#20. The decision was taken to not census terns, when it
was realized that survey time was limited and large numbers
of ‘nesting terns were probably present. ‘Both of these
procédures bias the Arctic Tern census data and result in an

underrepresentation of the numbers of breeding pairs.

If we examine Common Eider nest distribution in
relation to that of gulls and Arctic Terns, we discover a
strong positive association between eiders and each of these
species. The chi-square test for independence (Walpole and
Myers 1978:268) confirms that Common Eider nest distribution
is not independent of that of gulls (X = 29.1; P<0.0l;
n=236), nor of Arctic Terns (X2 = 62.9; P< 0.01; n=236).

5.5.5 Stratification of the sample by island area

The 176 randomly-selected and counted islands in the
Sleeper Islands subregion can be stratified by island area
as follows : 133 islands of less than 2 ha; 28 islands of 2
to 10 ha; and 14 islands of 10 to 50 ha (Table 6). The
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survey results for islands in each of these three size
categories give an average of 5.3 nests per island of less
than 2 ha, 50.3 nests per island of 2 to 10 ha and 47 nests
per island of 10 to 50 ha. The corresponding standard

deviations are 30.1, 100.2 and 128.2, respectively.

T-tests indicate that none of these values differ
significantly. Thus stratifying by island area will not

improve the accuracy of our population estimate.

5.5.6 Clutch initiation, clutch size
and down production

All but three of the 2,630 active Common Eider nests
found in the Sleeper Islands, were being incubated and not
yet hatching (Table 7). The earliest hatching nest was
recorded on July 3, one of 318 nests on island #77. The
other two hatching ‘eider nests were observed on islands #12
and #20, on July 13, the last day of the Sleeper Islands

survey.

The hatching nest on island #77 on July 3. is excep-
tionally early. On the same date and the same island other
eggs were freshly laid or early in incubation phase, as
evidenced by the examination of four eider eggs broken open
by gqulls. Ten days after the discovery of this first
hatching nest, only 2 of 679 eider nests were hatching. A
“hatched gull nest with one young, found during the survey of
island #77, was also an early event. No other hatching or
hatched gull nests were discovered in the Sleeper Islands
until July 13. Observations in other areas indicate that a
disparity of two or three weeks between the earliest and
mean dates of clutch initiation is normal (Palmer 1976;:
Schmutz 1981).
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Using a. 25-day incubation period (Palmer 1976) we
calculate that these early clutches were initiated about
June 8 and 18. As we left the Sleeper Islands when only
three of 2,842 nests had hatched, we cannot determine the

mean date of clutch initiation.

The mean clutch size of Common Eider nests in incu-
bation phase was 4.3 eggs (n=2,577) (Table 8). The most
commcnly observed clutch was five eggs, recorded for 855
nests (33.2%). The maximum clutch size observed for the
Sleeper Islands was 10 eggs. Gull clutch size averaged 2.5
eggs (n=103). Arctic Tern nests averaged 1.8 eggs (n=753).

Twenty-nine down samples were collected from Common
Eider nests in the Sleeper Islands subregion (Table 9).

Eighteen of these samples were collected on island #20 on

July 13. The other 11 samples were collected on the same
date from islands #12 and #13. The mean uncleaned weight
per nest is 30.9 gm (std. dev. = 16.29). When hand-cleaned,

the samples lost 57.5% of their weight. The average weight
of the cleaned down samples was 13.12 gm per nest (std.
dev. = 5.87). o

5.6 The Koktac River subregion

5.6.1 General description )

The Koktac River runs east to west, entering Hudson
Bay just south .of Kogaluk Bay at 59°15' N 78°00' W. This is
at the center of the Koktac River subregion which covers
some 70 km of the Quebec coastline between the communities
of Inukjuak and Povungnituk. The mouth of the Koktac River
is about 85 km due north of Inukjuak (Figure 2). The Koktac
River is mislahbeled on the topographic maps of the region.
These maps give the name 'Koktac' to the river system to the
- south which should be labeled the Nauligakvik River.
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The subregion's northern boundary is Pointe Bourjoli,
which also defines the northern limit of Kogaluk Bay. The
south perimeter includes but does not go beyond the large
unnamed island at 58955' N and 78925' Ww. Scattered along
the coastline between these two points are 768 islands. Two
of these islands are greater than 500 ha in size and another
141 islands are within the foreshore flats. Of the remain-
ing 622 islands, 616 have areas of less than 50 ha and six

islands range in size between 50 and 500 ha.

Detailed 1:50,000 scale maps of the Koktac River
'subregion are available upon request from the Makivik
Research Department. Figures 15 and 16 which are in¢luded
with this text, are reductions of the former large-scale

maps.

The numbering system for the islands of this subregion
(Fig. 15 and 16) are divided into northern and southern
" components at the mouth of the Koktac River. .When we refer
to island numbers in the text, they will be followed by an N
or S to designate whether they are in the section north or

south of Koktac River, respectively.

5.6.2 The nest survey

The Koktac River subregion was censused by the
Inuk juak survey crew. The survey began on July 7 and was
completed on July 1¢. Islands throughout the subregion were
surveyed. Of the 616 eligible islands within the less than
50 ha size category, 294 randomly-selected islands were
counted. This represents a sampling intensity of 47.7% of
the islands in the subregion. Of the 294 censused islands,
239 had areas between O and 2 ha, 32 islands had areas from
2 to 10 ha and 23 islands were between 10 and 50 ha. No
surveys of islands greater than 50 ha were done. Ve nmake

the assumption that no eiders nested on the six islands
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between 50 and 500 ha, and the two islands greater than 500
ha.

Ground counting was the most frequently employed
survey technique 1in this subregion. On small islands,
scanning was an acceptable means of verifying the absence of
Common Eider nesting. Partial counts were done on 6 medium
size islands (islands #0, #72, #248, #370, #382, #417 in
Koktac South) with areas between 5 and 34 ha. An estimate
was made of the percentage of suitable nesting habitat

surveyed, and the total number of nests c¢cn the island was

extrapolated by a simple rule of thumb. Three of the six
islands had no nests. On islands #0, #72 and #248, about
half of the surface area was censused. Total - estimates for

these islands were made by doubling their original count

totals of 7, 11 and 5 nests, respectively.

5.6.3 The number and distribution
of Common Eider nests

In the Koktac River subregion, 1,017 Common Eider

nests were counted on 294 randomly-~selected islands (see

Fig. 15 and 16). The number of nests per island ranged from
0 to 77 and the average was 3.5 nests. Of the 294 censused
islands, 186 had no Common Fider nests (63.3%). More than

80% of the nests were concentrated on 15% (44 islands) of
randomly selected islands. The six islands with the highest
nest densities (ranging from 50.7 to 64 nests per ha) were
all small, having areas less than l.5lha. The overall nest

density for the subregion is 1.82 nests per ha.

The islands with the largest numbers of Common Eider
nests were distributed throughout the archipelago. Colonies
tended to be on islands remote from the mainland. Neverthe-

less, 90 Common Eider nests were found on islands within the
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foreshore flats. In accordance with the assumption set out
in our methodology, islands within the foreshore flats, and
any nests found on them, are to be excluded from consider-
ation. The assumption is that islands on the tidal flats
are accessible to fox and therefore nest density is expected
to be similar to those on the mainland proper, which in turn
is assumed to bLe very low. However, in the Koktac River
subregion, we find that 90 of 1,017 eider nests are within
the foreshcre flats (9%). This is a small but significant
figure. In fact, nine of 67 islands censused within the
foreshore flats (13.4%) had at least one Common Eider nest.
Ninety nests on 67 randomly selected islands within the

foreshore flats provides an average of 1.3 nests per island.

The Inukjuak crew also surveyed within Lac Tasiujaapik
in the north part of the Koktac River subregion. Tasiujaapik
is a large estuarine 'lake' which maintains its salinity by
means of a narrow channel to the sea. The current in the
channel changes direction with the tides. The brief survey
within Tasiujaapik suggests that the inland nestiﬁg situ-
ation is quite unlike that on the offshore, and that the two
data sets should be treated sepafately. Fifteen islands,
free of the tidal flats, occur within Tasiujaapik. A count
of about half of island #292N found 83 Common Eider nests,
18 gull nests, one King Eider (S. spectabilis) nest and one
Red—fhroated Loon (Gavia stellata) nest. The survey was
left incomplete because some of the Common Eider nests had
hatched and gull predation on ducklings was a problem. The
survey indicates that many Common Eiders nest in this inland
area. Although island #292N was only partially counted, -the
number of eider nests recorded was greater than the number
reported for any island surveyed on the offshore. Hunters
report that Common Eiders nest in similar concentration on

at least one other island within Tasiujaapik.
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For the Koktac River subregion, we can estimate Common
Eider breeding population size for islands of less than 50
ha that are free of the foreshore flats (Table 3). Using
the average of 3.5 nests per island and extrapolating over
the 616 islands in the archipelago, we obtain an estimate of
2,131 nests 1438 (%20.6%). As the data passes Cochrane's
test the 95% confidence 1limits are presented. For this
subregion it is assumed that insignificant numbers of eiders

nest on islands greater than 50 ha.

As Common Eiders appear to be nesting at low but
significant frequencies on islands designated as within the
foreshore flats, we need to include an additional 183 nests
(1.3 nests per island X 141 islands). Finally, we must
remember that this total does not include Common Eiders
nesting within Lac Tasiujaapik as it is not possible to

provide an estimate of their numbers.

5.6.4 The number and distribution
of gqull and Arctic Terms nests

Seventy-six Herring and Glaucous Gull nests were found
on the 289 randomly-selected and surveyed islands in the
Koktac River subregion. In this subregion, gqulls were not
found nesting together in large numbers. The largest number
of gull nests on a single island was five. Fifty-five of
the 76 gull nests (72.4%) were solitary. Although gull
nests were distributed amongst many islands, they were
relatively few in number and were only found on 63 of the
294 surveyed islands (21.4%). The Koktac River subregion is
estimated to have supported 159 30 (*18.9%) breeding pairs
of gulls (Takle 4).

On the 294 randomly selected and surveyed islands, 418

pairs of Arctic Tern nested (Table 5). One hundred and
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three of these tern nests were found on island #248S, which
was only about one half surveyed. Therefore, the subregion
total of 418 tern nests underrepresents the actual number of
tern nests on surveyed islands. The largest number of tern
nests on a single island was 211 nests on island #392S. 1In
the Koktac PRiver subregion, as elsewhere in eastern Hudson
Bay, Arctic Terns reveal a strong tendency to nest colonial-
ly. Fcur of the 294 surveyed islands (1.4%) account for
over 5% of the subregicn's tern nests (367 of 418 nests),
and 25 islands (8.7%) account for all tern nests. The
Arctic Tern breeding population in the Kcktac River sub-
region is estimated to have been 876 pairs. Our data

departs too far from normal to allcw the calculation of

confidence limits.

"In the Koktac River subregion, gulls and Arctic Tern
nests are found with Common Eider nests significantly more
often than would be expected'at random. The chi—square test
for independence demonstrates that gull nest distribution is
dependent upon Common Eider nest distribution (X2=36.6,
P<0.0l; n=368). Arctic Tern nest distribution is also not
independent of eider nest distribution (X2=52.36; P< 0.01;
n=368). Common Eider nests occurred on 23 of the 25 islands

where Arctic Tern nests were found.

5.6.5 Stratification of the sample
by island area

In the Koktac River sukregion, 239 islands cf less
than 2 ha were randomly-selected and censused. Thirty?two
islands of 2 to 10 ha were surveyed. Twenty-three surveyed
islands had an area of 10 to 50 ha (Table 6). An average of
2.13 eider nests were found on each surveyed island of less
than 2 ha. The average for islands of 2 to 10 ha was 7.9
nests per island. Finally for islands of 10 to 50 ha, 1l1l.1

nest per island were found on average.
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Although the data reveal a trend of increasing humber
of nests per island with increasing island size, t-tests
indicate that no significant differences exist between: the
nest per island values. Consequently we make no attempt to

stratify our population estimate according to island area.

5.6.6 Stratification of the sample
by hunter appraisal

Inukjuak hunters appraised the islands occurring south
of the mouth of the Koktac River in the Koktac River sub-
region. None of the interviewed hunters felt they knew the
north region well enough to provide an island-by-island
assessment. The one exception were the islands within
Tasiujaapik which were recognized by several persons as

excellent for eider nesting.

Within the south part of the Koktac River subregion,
hunters assigned islands to one of five categories: excel-
lent, good, fox (i.e. no eider nests), unknown or indiffer-
ent. The 1latter category includes all 1islands which
received no specific categorization. Two hundred and
thirty-one islands were surveyed in the south part of the
subregion. The mean nest number per island was 15.89 in the
excellent, and 3.42 in the good category. Fox 1islands
averaged only 1.07 eider nests per island. Islands to which
hunters were indifferent averaged 0.69 nests per island, and
no nests were found on the 6 islands hunters identified as

unknown to them.

In spite of the apparent accuracy of the hunter
appraisals we could not justify stratifying our population
estimate on this basis, as we cannot test whether or not the
observed differences are statistically significant. Once

again the samples are too small and too skewed..
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5.6.7 Clutch initiation, clutch size
and down production

The Kcktac River subregion was surveyed between July 7
and 19. On the first day of the survey, 19 islands were
censused in the southern sector, at the mouth of the
Nauligakvik River (mistakently labeled 'Koktac River' on
topographic maps). At this early date, none of the 56
active Common Eider nests surveyed were hatching or hatched
(Table 7). On the following days (July 8, 9) the Inukjuak
crew censused 65 islands in the north sector near the outlet.
of Lake Tasiujaapik. None of the 18 active nests found on
these days showed any evidence of hatching. Hatching on the
of fshore islands was first detected on July 11, when surveys
in Kogaluk Bay showed 4% of the 137 active Common Eider
nests were hatching or hatched. In the same area on July

12, 9% of 74 active nests were hatching or hatched.

From this date, the survey moved southwards along the
coast and high percentages of hatching/hatched nests were
encountered daily. Hatching/hatched rates of between 37 and
60% were recorded on each of the six remaining survey days.
Given a 25-day incubation period (Palmer 1976), we could
expect that most of the clutches were initiated during the

last two weeks of June.

A July 8 survey in Lake Tasiujaapik suggests that
nesting occurred significantly earlier at this inland site.
Twenty percent of 83 active Common Eider nests were found to
be hatching or hatched. On the offshore islands, comparable

hatch rates were not observed until July 13.
Average clutch size for incubating Common Eider nests

was 4.8 eggs per nest (Table 8). The largest clutch size

observed were two nests with 9 eggs each. The mode was five
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~eggs per nest. Gull nests averaged 2.3 eggs per nest (n=37)

and Arctic Tern, 2.0 eggs per nest (n=386).

Down was sampled from thirteen Common Eider nests in
the Koktac River subregion. Each nest provided an average
of 31.3 gm (std. dev. = 10.2) of uncleaned down (Table 9).
Cleaning reduced this average to 9.9 gm per nest (std.
dev. = 4.4). For the thirteen sampled nests, clean down

production per nest ranged between 4.9 and 20.4 grams.
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6.0 DISCUSSION

6.1 Common Eider survey results

6.1.1 Nest number and distribution

In total, seven subregions were surveyed in the
eastern Hudson Bay study area (Fig. 2). These subregions
include the nearshore island groups of Long Island Sound,
the Nastapoka Islands and Koktac River, as well as the
of fshore archipelagos of the Salikuit Islands, Laddie
Island, Split Island and the Sleeper Islands. The mainland,
islands with areas greater than 500 ha and islands within
the foreshore flats of either of the forementioned were
excluded from the survey. These areas are considered by
Inuit (Nakashima 1986) and biologists (Larson 1960) to be
little utilized by nesting eiders due to fox predation.
Spot . checks of these areas during the census largely
confirmed this view, although a few islands within the
foreshore flats in the Koktac River subregion accounted for

a number of nests (see Section 5.6.3).

Islands outside of the tidal flats and with areas less
than 500 ha were the target of the survey. In the seven
subregions 1,589 target islands had areas of less than 50 ha
and 45 islands had areas from 50 to 500 ha. In the 0 to 50
ha class, 720 islands (45.3%) of the 1,589 islands were
randomly selected and surveyed. Five islands were surveyed
in the 50 to 500 size class (11.1%), of which three had been
randomly-selected. The survey found that Common Eiders
nested in all subregions in eastern Hudson Ray. The size of
the breeding population in each subregion, however, varied
considerably. The largest estirmated numbers of nests were

in the Sleeper Islands and the Koktac River sﬁbregions.
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These areas harboured an estimated 5,899 (*2,500) and 2,131
eider nests (%438), respectively, during the 1985 breeding
season (Table 3). Relatively few eiders nested in the Long
Island subregion. We counted 115 nests in this area and

estimate the 1985 breeding population as 142 pairs.

Cochrane's Gj-test was used to determine whether the
distribution of our data is close enough to normal to allow
us to use statistical procedures such as t-tests and the
computation of confidence limits. The Nastapoka Islands,
Laddie Island and Split Island subregions had the most
skewed nest per island distributions, and failed the G;-
test. In each of the remaining four subregions, the number
of islands censused (n) was greater than 25G12 and therefore
statistical tests could be applied. T-tests between these
subregions gave the following results. The Long Island
Sound subregion had significantly fewer eider nests per
island than all three other subregions; Salikuit islands
(T=2.35; P< 0.05); Sleeper Islands (T=3.14; P<0.0l); and-
Koktac River (T=3.89; P<0.0l1l). The Koktac River subregion
had significantly fewer nests per island than the Sleeper
Islands (T=2.62; P < 0.01). Mo significant difference
~existed between the Salikuit Islands subregion and either

the Sleeper Islands or Koktac River subregions.

An interesting and alternative way to present the
survey data is to combine the information from nearshore
subregions and contrast it with that for offshore subre-
gions. In this fcrmat both nearshore and offshore data sets
satisfy the Gj-test and allow the use of the normal approxi-
mation. The Common Eider breeding population estimate for
nearshore subregions (Long Island Sound, Nastapoka Islands
and Koktac River) is 2,986 breeding pairs *1, 001 (33.5%).

The mean number of nests per island 1in the nearshore
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subregions is 3.5. For the offshore subregions (Salikuit
Islands, Laddie Island, Split Island and Sleeper Islands),
we estimate 9,715 breeding pairs *3,996 (41.1%) with an
average of 13.25 nests per island. The difference between
the mean nests per island in combined nearshcre and offshcre
subregions is highly significant (T=3.43; P<0.01l). Many
factors ‘'influence the distribution of Common Eider
colonies. The available data, however, do not allow us to
do anything more than suggest that certain elements may be
more or less influential. Our field observations indicate
that nest habitat is not limiting in any of the surveyed
subregions. Gull predation may influence eider breeding
distribution as the subregions with the highest gull to
eider ratios have the 1lowest estimated number of eider
nésts._ There is no evidence hcowever, to suggest that this

relationship is causative.

Harvesting and disturbance by local hunters seem to
play an important role. The subregions with the largest
breedfng populations, Sleeper Islands and Koktac River,. are
distant from the communities and infrequently visited. The
subregions with the lowest numbers of Common Eiders, Long
Island Sound and the south part of the Nastapocka Islands,
afe amongst the moét intensively exploited. - Furthermore,
Inuit point out that the more intensively used areas such as
Long Island Sound, the south part of the Nastapoka Islands,
and the Hopewell Islands, have fewer nesting eiders than in
the past. In contrast, the north Nastapoka Islands have
more eiders today than in the recent past because camps
along the coast north of Cotter Island are less intensively
used in spring. Hunters also described shifts in nesting
distribution in the Elsie-Cox Island area north of
Inukjuak. They telieve that Common Eiders are'responding to-

increased harvesting pressures by abandoning nearshore
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island colonies in favour of nest sites on islands on lakes
along the coast. Ungava Bay Inuit have made similar obser-
vations (Nakashima 1986).

6.1.2 Colony size and density

The largest Common Eider colonies surveyed were in the
Sleeper Islands subregion. In this area, six islands had
between 200 and 500 eider nests. One island in the Split
Island subregion had 326 nests and an island in the Laddie
island subregion had 197 nests. The highest nest density is
also encountered in the Sleeper Islands subregion. Island
#77 had 354.4 eider nests per ha. In the other subregions,
the highest nest density encountered is less than one third,
of the Sleeper Island maximum. Island #84N in the Nastapoka
Island subregion had 90 nests per ha.

The average number of nests per island (excluding
islands with no eider nests) gives some indication of the
dispersion of Common Eider nests within each subregion. 1In
the Sleeper 1Islands for example, the 2,775 counted nests
were distributed over 44 islands, giving a high value of
63.1 nests per island. 'In the Koktac River subregion, the
area with the second largest number of eider nests, 1,017
nests were counted on 101 islands. Thus in this area, eider
nests tended to be more dispersed, averaging only 10.4 nests
per island. Only Long Island had a lower average number of
nests per island (3.4 nests per island). -Offshore island
subregions (Sléeper, Split, Salikuit and Laddie Islands) had
consistently higher average numbers of nests per island than
nearshore subregions (Nastapoka Islands, Koktac River and

Long Island).

The largest number of nests encountered on a single

island in Ungava Bay, during the 1980 S. m. borealis survey,
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was 158 nests (Chapdelaine et al. 1986). Several islands in
the Sleeper and North Belcher Islands exceed this number of
nests. Cooch (1965) recorded up to 667 nests per island in

the Cape Dorset area, N.W.T.

6.1.3 Clutch initiation dates,
clutch size and down production

As census crews spent relatively short periods of time
within any one subregion, our information on the progress of
the hatch 1is sketchy (Table 7). Nevertheless, the data
appears to fit a general pattern of earlier clutch
initiation in the south and nearshore and later laying dates
as one moves north and offshore. Aside from very early,
solitary hatching nests in the north Nastapoka Islands (July
1) and Sleeper Islands (July 3) the first consistent obser-
vations of hatching are from the south Nastapoka Islands
(July 7, 8, 11). This suggests egg-laying began before mid-
June. The only subregion south of the Nastapoka Islands is
Long Island Sound, where surveying was completed by June 30,

before any nests were observed to have hatched.

Clutches were probably initiated in the Koktac River
subregion just after the middle of June, and the peak of
laying would have been at the end of the third week. 1In the
Salikuit Islands the peak of laying was likely three or four
days later than in the Koktac River subregion. The North
Belcher Islands (Laddie and Split Island subregions) appear
to e another three or four days behind the Salikuit
Islands, with most females laying at the end of the fourth
week of June. The Sanikiluagq crew did not remain long
enough in the Sleeper Islands to establish the peak hatching
dates, but cn the last day of surveying in that subregicn
(July 13) only two of 679 eider nests were hatching. On the
same date in the Koktac River subregicn 65.2% of 267 nests

were hatching or hatched.
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Clutch size data were collected con 5,666 nests. No
attempt was made to correct for incomplete or partially
predated clutches. The overall mean clutch size was 4.24
eggs {Table 8). Clutch size varied significantly between
subregions. The largest average clutch size was 5.58 eggs
in the Long Island Sound subregion. This subregion was the
only one with a mode of six eggs per nest rather than four
or five. The difference between the average clutch size in
Long Island Sound and that of all other subregions was
highly significant (T=7.24 to 15.33; P<0.0l1). Koktac River
subregion had the next largest mean clutch size at 4.82 eggs
per nest. It was also highly significantly different from
all other subregions (T=5.99 to 16.21; P< 0.0l1). We also
tested for clutch size difference between the north and
south sectors o¢f the Koktac River subregion, but no

significant difference was found (T=0.99).

While the largest clutch sizes were recorded in two
nearshore subregions, the smallest average clutch size was
observed on the offshore. Laddie and Split Island subre-
gions averaged 4.00 and 3.92 €ggs per nest respectively.
These two subregions also shared the lowest mode (four
eggs). The difference in their average clutch sizes was not
significant (T=1.06; n.s.). The mean clutch size of near-
shore islands (4.44) was significantly greater than that of
offshore islands (4.16) (T=7.00; P<0.0l1l).

The bverall mean clutch size of 4.24 eggs in similar
to clutch sizes recorded for sedentaria by other studies.
Freeman (1970) observed a mean of 4.6 eggs for 110 nests in
‘the Belcher Islands southwest of the mouth of Robertson
Bay. Manning (1976) recorded a mean of 4.37 eggs for 27
nests in Churchill Sound in the Belcher Islands. The mean
clutch size at La Perouse Bay, Manitoba, was 4.41 eggs
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(Schmutz 1981). These values are uniformly greater than
clutch sizes reported fcr S. m. borealis from Ungava Bay
(3.57 eggs) (Chapdelaine et al. 1986), south Raffin Island
(3.44 eggs) (Cooch 1986), and the high Arctic Islands (3.30
eggs) (Prach et al 1986).

One hundred and seven nests in six subregions were

sampled to measure the amount of uncleaned and cleaned down

available per nest (Table 9). The raw down samples averaged
34.76 gm per sampled nest. After cleaning, an average of
12.44 gm of clean down per nest was available. The four

offshore subregions exhibited average down weights which
were consistently higher than the two inshore island
subregions. Average clean down weights for the offshore
varied between 11.59 and 17.02 grm per nest. The two
nearshore subregions, Nastapoka Islands and Koktac River,
averaged 9.43 and 9.88 gm per nest respectively. The
highest per nest average for cleaned down was realized in
the Salikuit Islands subregion. The mean down available per
nest was 17.02 gm (std. dev. = 4.78), which was signifi-
cantly greater than that of any other sampled subregion
(T=2.48 to 5.34; P<0.01). The Sleeper Islands subregion
averaged significantly more clean down per nest than either
the Nastapoka Islands subregion (T=2.65; P< 0.05) or the
Koktac River subregion (T=2.08; P < 0.05). All other

comparisons between subregions were not significant.

6.1.4 Breeding population estimate
for eastern Hudson Bay

From our survey results we have been able to generate
breeding population estimates for Common Eiders in each of
the seven sampled subregione (Table 3). We have also

generated population estimates for surveyed nearshore and
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offshore subregions and have determined that their nest per
island distributions were highly significantly different
(Section 6.1.1). By using these data to extrapolate over
unsurveyed areas We can dgenerate a Dbreeding population

estimate for S. m. .sedentaria in eastern Hudson Bay.

If we pool all of our data we obtain an average of 8.1
nests per randomly selected and surveyed island. However,
as a significant difference exists between the mean nests
per island for nearshore and offshore subregions (T = 3.43;
P< 0.01), it 1is more appropriate to stratify our data.
Average nest per island values are 3.5 and 13.25 for pooled
nearshore and offshore subregions réspectively. These data
apply only to islands of 1less than 50 ha which are not
connected by tidal flats to either the mainland or islands
larger than 500 ha. Islands of 50 to 500 ha had Common
Eider nests but were not sampled with sufficient intensity
nor consistency to justify inclusion of the data. This size
class of islands will be excluded from the extrapolation,
lending a conservative element to the breeding population

estimate.

The numbers of eligible islands in surveyed and
unsurveyed nearshore and offshore regions of eastern Hudson
Bay are presented in Tables 10 and 11 respectively. In the
nearshore zone, 854 1islands occur within the surveyed
subregions (Long Island Sound, Nastapoka Islands and Koktac
River) and 2,199 islands occur in unsurveyed areas. The
total number of nearshore islands within the sedentaria
breeding range of eastern Hudson Bay is 3,053. Using the
factor of 3.5 nests per island, we projecf a nearshore
Common Eider breeding population of 10,670 breeding pairs
+3,349 (31.3%) (Table 12).
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Table 10

The number of nearshore islands in eastern Hudson Bay

Nearshore Islands: surveyed subregions

Long Island Sound «....... teeseseas e

NaStapOka ISland L R R R R I R R I A B RN}
I(Oktac River LR N B R I I NI I I R A I IR Y I}

Total islands in surveyed subregions ......

Nearshore Islands: unsurveyed subregions

Manitounuk Islands .. .eeeeeessosoneenss
Hopewell Islands ...ceeeoe cees st er e
Elsie and Cox Island ar€a «.seeeeeeacoens
Povungnituk @rea ...eeeeeeeeoensecnonan
AKUlivik Qrea ..cececeecccences et

Total islands in unsurveyed subregions ....

Eastern Hudscn Bay, Total Nearshore Islands

69
169
616

854

922
241
413

1,208

245

2,199

3,053
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Table 11

The number of offshore islands in eastern Hudson Bay
Offshore Islands: surveyed subregions
Salikuit Islands ....... et e et 91
Laddie Island ......ceceeeeuee e seesaen Ceereaen 157
Split Island ..ceveveveeetnnncecassssanss R 113
Sleeper ISlandsS ...ceoeeeesocsosonassonas e 372
Total islands in surveyed subregions ............ 733
Offshore Islands: unsurveyed subregions
South Belcher Islands ....coeeeecevsacccsnoens 116
Belcher Islands proper
Churchill Sound .......iiieieeeecsssnns e 395
RoObertson Bay «ceeiveeesscsoecsnnsnncscnsas 370
East Belchers ...cviiiiereneennncanns ceee 231
Coats Bay e & & & 8 & 4 5 5 0 0 s 0 B B 2L s B s 0P e e e e o 19
North Belcher Islands (excluding Laddie and
Split Islands subregions) ................ 341
King George and Bakers Dozen Islands ........ 23
‘Marcopeet, Ottawa and Farmers Islands ....... 97
Total islands in unsurveyed subregions .......... 1,592
Eastern Hudson Bay, Total Offshore Islands ...... 2,325
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Table 12
Breeding population estimates for Common Eiders,
gulls and Arctic Terns in eastern Hudson Bay

COMMON EIDER GULL TERN
nearshore offshore

Surveyed Islands 381 339 720 658

Number of nests 1,332 4,493 594 1,752
counted

Nests per surveyed 3.5 13.3 0.8 2.7
island

Total islands 3,053 - 2,325 5,378 5,209

Estimated number - 10,673 30,815 4,437 13,870
of nests

Estimated number of
breeding individuals 82,976 8,874 27,740
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Offshore islands in the surveyed subregions total 733
and in the unsurveyed areas total 1,592 (Table 11). The
total numbers of offshoré islands in eastern Hudson Bay is
2,325. With 13.3 nests per island, we estimate the offshore
eider breeding population as 30,820 pairs 11,715 (38.0%)
(Table 12).

The total S. m. sedentaria breeding population for
eastern Hudson Bay is therefore estimated at 41 490 breeding
pairs 15,064 (36.3%). At 95% confidence 1limits this
represents between 52,850 and 113,110 breeding individuals

(X = 82,980).

This new population estimate for east Hudson Bay
greatly exceeds the estimate of 45,165 breeding eiders
recently suggested for the entire sedentaria population by
Abraham and Finney (1986). By examining nearshore and off-
shore components, we can see where disparities exist between
these two estimates. For the 1islands near the Quebec
coastline, Chapdelaine et al. (1986), Dbased upon aerial
survey work in 1978, estimate an eider breeding population
of 41 600 individuals. Comparisons with aerial census.
results obtained by Ccoch (1954) in 1954 ied Chapdelaine and
Tremblay (1979) to suggest that a 47.2% population decline
had occurred in the Quebec nearshore area. If the 1978
population figure proposed by Chapdelaine et al. is correct,
then the 1985 census data suggest that a further substantial
decline has occurred in this region. However, our estimate
of 61,612 breeding eiders for the offshore islands of
eastern Hudson Bay, greatly surpasses Abraham and Finney's
(1986) estimate of 3,600 breeders which was for not only the
Belcher Islands, but also James Bay and the south and west

coasts of Hudson BRay.
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Reed and Erskine (1986) use a population model to
assess the status of Common Eider populations and, with a
figure of 45,165 breeding eiders, they calculate a 5% annual
decline in the Hudson Bay stock. As they explain, the
"decline" could result from an underestimation of breeding
numbers. When we replace Abraham and Finney's population
figure of 45,165 eiders with the figure derived from the
1985 census results (82,984 eiders) the Reed-Erskine
population model yields an annual 7.3% increase. This
figure would be higher if we were to include an estimate for

eiders breeding in James Bay and south and west Hudson Bay.

Although only a rough approximation, these results
suggest that, as a whole, the sedentaria population is in a
healthy and more or less stable condition. As reported by
Inuit, and suggested by the results of aerial surveys in
1959 and 1978, and the present ground survey, local declines
and changes in population distribution are probably occur-
ring. Nevertheless '‘refuge' areas exist within the
nearshore and offshore regions, where disturbance is low and

nesting numbers are high.

6.2 Herring and Glaucous Gull survey results

6.2.1 Nest number and distribution

A total of 1,027 Herring and Glaucous Gull nests were
counted in the seven subregions surveyed in eastern Hudson
Bay. No attempt was made to distinguish between Herring and
Glaucous Gull nests in the field, and the data for both
species are presented together. The Nastapoka Islands sub-
region accounts for the largest proportion of the observed
nests, 340 nests or 33.1%. Long Island Sound, which also
had many gull nests (238 nests or 23.2%), had the highest
number of nests per island counted (3.8 nests per island for

all counted islands).
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The survey results for randomly-selected 1islands
provide the least biased perspective on the distribution of
breeding gulls (Table 4). The data reveal a trend of
decreasing numbers of gull nests per island from south to
north. Long Island Sound has the highest ratio at 4.2 nests
per island. The Nastapoka and Salikuit Islands are the next
most dense at 2.0 nests per island, followed by the North
Belcher and Sleeper Islands with 0.7 and 0.8 gull nests per
island respectively. The lowest gull to island ratio is

0.26 for Koktac River, the northernmost subregion.

Breeding population estimates, calculated for each of
the seven subregions, do not follow this same pattern. The
largest estimated gull population is in the Nastapoka
Islands where an estimated 346 pairs nest (Table 4). Our
sample of randomly-selected and counted islands, however,
was too small to allow the use of the normal approximation
and the calculation of confidence limits. 1In fact, we know
that this population estimate is low, as 370 gull nests were
actually counted during the 1985 survey. Long Island Sound
and Sleeper Islands have resident gull populations of 292
and 289 pairs respectively. The smallest breeding popu-
lation is that of the Split Island subregion with only an

estimated 75 breeding pairs.

6.2.2 Breeding population estimate
for eastern Hudson Bay

For the seven surveyed subregions, we estimate a gull
population of 1,311 breeding pairs 310 (+23.6%). This
figure is based on an average of 0.8 nests per surveyed
island. If we apply this ratio to the total number of
islands of up to 50 ha in area, occurring in eastern Hudson
Bay, we can estimate the regional gull population nesting on

islands of this size category.
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From Tables 10 and 11 we obtain nearshore and offshore
island counts of 3,053 and 2,325 islands. From this total
of 5,378 islands, we extrépolate that the east Hudson Bay
region, from the Akulivik area to James Bay, harbours an
estimated 4,440 breeding pairs of gulls (Table 12).

6.3 Arctic Tern survey results

6.3.1 Nest number and distribution
A total of 2,168 Arctic Tern nests were counted during
the 1985 nest survey. This number is conservative, for
unlike other species such as Common Eiders and gulls, the
nests are simple scrapes which are not tabulated if the
eggs are not present. Furthermore, the small size of tern

nests make them more easy to overlook.

On randomly-selected islands 1,752 Arctic Tern nests
were discovered. In terms of breeding numbers per island,
the Long Island Sound subregion had the highest tern nest to
island ratio at 12.3. Sleeper Islands had the next highest
value at 4.3 nests per island counted. The North Belcher
Islands and the Koktac River subregion had the lowest tern
nest to island ratio, equal to 1.4. It is interesting that
no Arctic Tern nests were discoverd in the Nastapoka Island
chain. The reason for their apparent absence from this area

is unknown.

Only the Long Island Sound data set was "close enough"”
to normal to allow the use of the normal approximation and
the calculation of confidence 1limits. Confidence 1limits
were also calculable for the combined nest estimate for
terns in all seven subregions, 3,867 tern nests 11,422
(+36.8%).
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Considering each subregion individually, the largest
estimated breeding populations of Arctic Terns are found in
the Sleeper Islands (1,607 pairs), the Koktac River subre-:
gion (876 pairs) and Long Island Sound (849 pairs).

6.3.2 Breeding population estimate
for eastern Hudson Bay

The overall mean number of Arctic Tern nests found per
surveyed island under 50 ha, was 2.4. If we leave the
Nastapoka Islands subregion out of +this calculation,
assuming no terns nest there, the average rises to 2.7 nests
per island. Adding the total number of offshore islands,
2,325, to the nearshore islands less the Nastapoka Islands,
3,053 - 169 = 2,884 gives us a total of 5,209 islands. Our
estimate therefore is 2.663 nests/island multiplied by 5,209
islands = 13,870 breeding pairs of Arctic Terns between
Akulivik and southern Long Island Sound (Table 12).
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PART II
Eider Ecology from Inuit Hunters

by D.J. Nakashima



7.0 METHODS

The data on Hudson Bay Eider ecology were collected by
means of semi-directive interviews with Inuit from the
communities of Inukjuak ‘and Kuujjuarapik, Northern Québec
and Sanikiluag, Northwest Territories. By 'semi-directive',
we emphasize that our objective was to restrict our inter-
ference of the hunter's discourse, allowing them to lead the
discussion and to identify topics of interest or import-
ance. Our only guiding principle was to ensure that eiders
and theéir ecology remained the focus of discussion and that
a variety of ecoiogical topics were considered. The actual
nature of individual interviews varied considerably 1in
accordance with the dynamic of interaction between inter-

viewee(s), interpreters and interviewer(s).

Most interviewed hunﬁers only spoke Inuttitut and in
almost all interviews, an interpreter was essential. Tape
recordings were made of all interviews. After the interview
Inuttitut segments of the tape were translated and the
entire interview was transcribed in English. This process
provided us with a text which including the original English
discussion between interviewer and interpreter and the
translated discussion between interpreter and Thunter.
Although this ‘'double translation' was tedious,v it was
useful to compare the interpreter's and the translator's

versions of hunter testimonies.

Biogeographic information was recorded with coloured
markers on transparent acetate sheets overlaid on 1:250,000
topographic maps. These data were then coded and entered
into a éomputer using a digitizer. Once computerized, the
biogeographic data were sorted according to ecological or

other parameters and plctted on basemaps.
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A total of 37 interviews were conducted witﬁ 41
‘different individuals for -a total of 131 person-hours of
interview time. This includes 76.5 person-hours in
Sanikiluaq, 38 person-hours in Inukjuak and 16.5 person-
hours in Kuujjuarapik. The interviews were conducted during
two visits to the communities: from November 12 to December
12, 1985 and March 19 to April 11, 1986.
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8.0 MITIQ IN INUIT NOMENCLATURE

In the eastern Hudson Bay region, the inuttitut name
mitig (pl. mitiit) is applied or inferred to be applicable
to four different levels of Inuit classification. In the
context of a general classification of all umajuit (roughly
equivalent to our term "animals"), mitig encompasses "eiders
and eider-like ducks". In the more limited context of a
response to being asked "What types of mitiit do you know?",
the term is used inla manner roughly equivalent to our term
"eiders". 1In a more specific usage nitig is the Hudson Bay
Eider (S. m. sedentaria), the representative or type
"species" for the forementioned groups. Finally at its most
restrictive, mitiq is the female Hudson Bay-Eider, the eider
duck as opposed to the drake. The context in which the term

is used determines its precise meaning.

8.1 Mitig as "eiders and eider-like ducks"”

The Sanikiluag system of classifying umajuit was
described by three Sanikiluag elders, Noah Arragutainaq, Joe
Emikotailuk and Davidee Kavik. General classification
systems were not investigated elsewhere, and the correspon-
dence Dbetween this system and those of Inukjuak and
Kuujjuarapik is not known.

The Inuit classification of umajuit includes two
groups which correspond to the scientific class Aves.
Timmiag includes large birds : loons, anatids, raptors,
ptarmigan, Jjaegers, larids, alcids and the Common Raven
(Corvus corax). Qupanuag includes small birds : plovers,

sandpipers and passerines.
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Timmiaqg is further subdivided into imatsiut, "water-
seekers" and nunatsiut, "land-seekers". Loons, diving-
ducks, mergansers'and alcids are considered to be imatsiut.
Swans, geese, raptors, ptarmigan, jaegers and the Raven are
nunatsiut. Noah Arragutainag included gulls, the Arctic
tern (Sterna paradisaea) and dabbling ducks as imatsiut,
while Joe Emikotailuk and Davidee Kavik classed them as

nunatsiut.

Within the imatsiut group of timmiaq, Noah defined a
set of three related "species" encompassed by the generic
term mitig : 1. mitiq, the Hudson Bay Eider; 2. mitiqluk,
the King Eider (S. spectabilis); and 3. a'iakanak, the 0ld-
squaw (Clangula hyemalis). Oldsquaw was grouped with the
Hudson Bay Eider because they nest together and feed upon

similar things.

Joe and Davidee included four ‘'"species" under the
generic term mitig : 1. mitig, the Hudson Bay Eider; 2.

mitigluk, the King Eider: 3. mitigluk mikinigsaq, a smaller

‘type of mitigluk (see discussion in Section 8.2); and 4.
aningasik, the White-winged Scoter (Melanitta deglandil).
They referred to the King Eider as the "younger brother"
(nukaq) of the Hudson Bay Eider.

8.2 Mitiq as "eiders"

In the context of interviews focusing on the Hudson
Bay Eider, Inuit were asked "How many types of mitiit do you
know?". In all interviews, two ‘"species" were always
included, mitiqg, the Hudson Bay Eider and mitigluk, the King
Eider. Several individuals from Sanikiluagq and one from
Kuujjuarapik, however, added a third and even a fourth type

of mitiq.
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Johnny Meeko Sr. of Sanikiluaq, spoke of a third type

of mitiq which he knew as mitigluujak. Mitigluujak much

ressembles the Hudson Bay Eider in appearance, and although
~not as small as the King Eider, it is slightly but nonethe-
less noticeably smaller than the Hudson Bay Eider. In

comparison with the Hudson Bay Eider, mitigluujak appears to

maintain its head in a more erect position and its neck is

thinner. Its plumage is browner in colour. Johnny has
never seen a male of this_"species". He has only seen
females and mitiaraviniq, eider fledglings. As they only

appear in the Belcher Islands region after eider eggs have
hatched and when the Jjuveniles <can fly, and as they
disappear before the ice freezes, Johnny believes that the

mitigluujak does not "live" in the Belcher Islands. His

suggestioh is that they come from the north, possibly from
Inukjuak, as he has heard that the eiders near Inukjuak are

smaller.

Johnny Meeko's very precise observations and his own
reflections, strongly suggest that his mitigluujak is what

biologists refer to as the Northern Eider, the S. m.
borealie subspecies of the Common Eider. Biologists usually
designate the southern limit of the breeding range of the
Northern Eider as northern Hudson Bay, including Chester-
field 1Inlet and Mansel, Coates and Southampton Islands
(Abraham and Finney, 1986; Palmer, 1976). The actual range
limits, however, remain unconfirmed (Abraham and Ankney
1986). Johnny Meeko's observations suggest that female and
young borealis stray into southern Hudson Bay in late summer

and fall, and leave again before freeze-up.

Other hunters' descriptions of a third eider type

correspond with Johnny Meeko's description of mitigluujak.

Johnny Fleming of Kuujjuarapik described a third type of
mitig which he calls mitikallak (pl. mitikallait), the

"small, plump(?) mitiq".
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Again, this mitig is intermediate in size between the Hudson
Bay Eider and the King Eider. In appearance it closely
ressembles the former, but has a shorter neck and darker

coloration. Although mitikallait mix with the Hudson Bay

Eider, they do not mate with the latter. They are few in

numbers and are seen in the fall.

Allie Appagaq, Sr. of Sanikiluaq referred to a third

eider type which he called mitigluapik. These eiders are

very small, smaller then the King Eider and the least
numerous of all the eider types. Allie is only familiar
with the female of mitiqgluapik.

Moses Appagaq, Sr. of Sanikiluaq, described three
types of mitiit: the Hudson Bay Eider; the King Eider and a
third type for which he had no name. This third type was
small and dark-colored. He grouped these mitiit together
because the flesh of all three was eaten raw.

In a joint interview, Noah Arragutainagq and Davidee
Kavik described a third type of mitigq which closely
ressembled the Hudson Bay Eider except that it was smaller
in size. They knew no special name for this eider type,
referring to it simply as mitiq. Its smaller size was
evident in flight, as well as in the hand. It was generally
the females that were seen, although Noah had on rare
occasion seen small adult males. Noah was not very sure of
how to explain this third type of mitiq and speculated that
perhaps they were in fact Jjust particularly small and young

"Hudson Bay Eider females.
Noah and Davidee also added a fourth type of mitig

which was exceptionally large. These mitig are only seen in

the winter at a polynya in the north part of Kipalu Inlet in
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the Belcher Islands. Noah speculated that they might nest
in Qasigialik Lake and Davidee suggested they might be fish-

eaters.

Finally, Joe Emikotailuk also added a third type of
mitig to the core group of the Hudson Bay and King Eiders.
This eider was simply referred to as mitig, but could be

called mitiq mikinigsaq, the "smaller mitiq"l. Joe

Emikotailuk's mitig mikinigsaqg, differs from Johnny Meeko's

mitigluujak. Unlike mitiqluujak, Joe's mitig mikinigsag is

resident within the Belcher Islands. It frequents the north
part of the archipelago while the ordinary and larger mitiq
frequents the south part. Joe explains the discovery of

this size difference as follows:

The people here (in the south) had the
same parkas but they were bigger than

the ones here (in the north). They
each had the same amount of skins but
their's were bigger than ours ... and

since the parkas were bigger they
started to realize that the mitig were
bigger.

Joe FEmikotailuk's differentiation between northern

mitig mikinigsag and southern mitig, appears to correspond

with Johnny Kavik's north-south subdivision of the Belcher
Islands population of the Hudson Bay Eider (see Section
803). ' )

1. We have yet to clarify the relationship between mitig

mikinigsag and mitigluk mikinigsaqg (Section &.1), both
referred to by Joe Emikotailuk.
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8.3 Mitimmarik, the "true mitiqg”,
the Hudson Bay Eider

While mitig refers to assemblages of "eiders" and
"eider-like species" it also is applied specifically to the
Hudson Bay Eider, S. m. sedentaria. In order to make clear
reference to the Hudson Bay Eider in a situation where
confusion might arise, the Inuit of southeastern Hudson Bay

use one of the following names : 1. mitimmarik, the true or

complete mitig; 2. mitituinnaq, the common or real mitiq:;

and 3. mitivik, the big mitiq.

On the basis of variation in distribution, habitat,
behaviour and/or physiology, some Sanikiluag  Thunters

distinguish between different forms of mitimmarik. Johnny

Kavik recognizes northern and southern wintering "popu-

lations" of the Belcher Island mitimmarik. His differen-

tiation between the two groups is based upon observations of
eider movements along the floe edges of the Belcher Islands
archipelago. The northern group frequents the northern ice
edge and the western edge north of the southwest end of
Kugong Island. The southern group ranges along the southern
and western ice edges, northwards to the area southwest of
Flaherty Island. During the winter, the eiders of each
group move back and forth along their respective stretches
of ice edge or to and from the edge and polynyas in the

landfast ice. Their ranges do not overlap.

Johnny speculates that the numbers of northern and
southern eiders are more or less equal, the southern ones
being perhaps somewhat fatter. From his experience the
northern eiders are more "floe-edgers", spending more time
out at the sea-ice edge and making less use of areas of open

water within the landfast ice.
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In Section 8.2, we discussed Joe Emikotailuk's differ-
entiation between northern and southern eiders. Joe also

distinguished between two forms of Hudson Bay Eider on the

basis of winter habitat, behaviour and physiology. His
"traveller eiders" are incessantly moving. They frequent
the floe edge in winter. These "travellers" feed in deep

waters and are therefore obliged to consume 'seal food',
quliligag (probably capelin, Mallotus villosus) As a direct
consequence of their diet, the "traveller" eiders have

small, soft gizzards.

The non-travellers or sedentary  ducks frequent
permanent areas of open water in the landfast ice. Here
they dive and feed on benthic fauna such as mussels (Mytilus
edulis), sea urchins (probably Strongylocentrotus droeba-
chiensis) and sea cucumbers (unidentified species). Due to
their diet of hard-shelled or tough foods, they have large
gizzards. The traveller eiders are many times more numerous

than the sedentary ones.

8.4 Mitiq as "female eider" : gender and stages
of development

The term mitig can also be applied specifically to the
female Hudson Bay Eider. It contrasts with amaulik (pl.
amauliit), which refers to the drake. It is more common,
however, to employ the terms arnaviag (root arnag = woman)

for the female eider, and amaulik to designate the male.

Arnaviaqg and angutiviaqg (rbot angut = man) designate the

female and male for birds in general.

Gender differentiation begins with the egg of the

Hudson Bay Eider. Elongate eggs are called amaulitsaq or

more rarely angutiviatsaq, literally “future male", to
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indicate that they will produce male ducklings. More

rounded eggs are referred to as arnaviatsaq, literally

"future female", indicating that the ducklings will be
female. This is an old tradition. Present-day elders

explain that this is what their elders used to say.

Gender differentiation of ducklings is not possible at
the time of hatching, but is possible by the fall. The

plumage of male mitiravinig (juvenile) is darker and the

bill longer than those of the female mitiraviniq. Joe

Emikotailuk stated that the earliest stage at which gender
distinction was possible was the unirutik stage, when the
young eiders were growing feathers under their wings (see
Table 14). In the young male the under wing feathers are

darker. At the next stage, when the young are isaqgiliqtuk

(see Table 14) the drake is evident because the feathers on
the upper part of the head are darker then the females'

brown coloration.

Nomenclatures for the development stages of eiders and
their eggs varied from the relatively simple to greatly
detailed. Tables 13 and 14 present Joe Emikotailuk's
detailed nomenclatures for stages of egg and eider
development respectively. Some of the terms are shared by
hunters from all three communities, others are unique to
Sanikiluag and still others were only collected from Joe

himself.
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Table 13. Nomenclature of egg development stages
from Joe Emikotailuk, Sanikiluaqg, NWT

General terms:
1. nmannik - egg

2. kauk - egg white (said to become the bird's feathers)

3. itsik - yolk; also tingutsaq - (said to become the
bird's liver)

4. arnaviatsag - eggs that are roundish (said to be
female)

5. angutiviatsaqg or amaulitsaq - eggs that are elongate
(said to be male)

Stages of egg development:
1. mannitsag - egg while still in the female's body

2. inutsurituk - newly-laid egg

3. imigatuk - as egg just starts to develop - "it has
something like water™, referring to watery condition
of the egg white

4. 1inulik - embryo is visible
5. inulialuk - embryo is large and developing feathers

6. tukkariavituk - when the shell has a small hole-pipped

7. tukkaatuk - shell well-cracked and duckling emerging.

|

122



Table 14. Nomenclature for stages of development of the
Hudson Bay Eider from Joe Emikotailuk, Sanikiluag, NWT.

Eider development stages:

1. tukkagamik - duckling just after hatching, still
having difficulty standing

2. mitirag - eider duckling

3. sulutsataktuk - when developing the flight feathers,
suluk

4. miqusagaligtuk or miqusataktuk - when developing
contour feathers, miquk, on its back

5. unirutik - developing feathers under the wing

6. isaqgiliqtuk - all flight feathers present but still
cannot fly, begins to practice flying

7. mitiraviniqg - lit. "former ducklings" - a general
term for young fledged eiders of either sex

Terms only used for female eiders:

8. ginnaluk - applied to female in summer, showing
notched tail feathers (an immature female)

9. arnaviatsag -~ lit. "future female" - young female
without notched tail feathers and who will breed
next year

10. arnaviak - female adult

Terms only used for male eiders:

11. amaulitsag - 1lit. "future male". A general term that
is applied from the moment a young eider is
distinguishable as a male, until it is an adult

a) tuullisaujag - male with dark head and neck with
some white feathers appearing around base of neck;
"they look like loons (tuulliq = Common Loon, Gavia
immer) in the face, they remind us about loons with
theilr black heads"

b) angutiguluk - male with white feathers appearing on
back
c) amaulitsag - like an adult male except the tips of

elongate tertials are black, back of head brownish

12. amaulik - male adult
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9.0 SPRING MIGRATION AND PRE-NESTING PHASE : APRIL TO JUNE

9.1 Dispersal from the wintering grounds -
the offshore islands

In scutheastern Hudson Bay, the major wintering areas
of the Hudson Bay Eider are along the western fast ice edge
of the Belcher and Sleeper Islands. With the approach of
spring, Sanikiluag hunters notice a change in the behaviour
and physical condition of the eiders frequenting the ice

edge.

.+« since the 1ice 1isn't going to
freeze more and the edge will Dbe
mainly in the same area, the mitiit
will be staying at the same place more
and will be getting fatter now (early
April).

Johnny Kavik, Sanikiluag

When the snow and ice begins to melt the eiders fly in
all directions over the still frozen land. Johnassie Mannuk
remarked that in summer the eiders never fly over stretches
of mainland, yet this is a common sight in the spring. To
the hunters, the eiders appear to actively seek out the
first areas of open water, for even before new holes appear

in the landfast ice, they are seen flying everywhere.

Very few sites within the Belcher Islands archipelago
remain ice-free all winter. As the weather becomes milder,
however, new open water areas appear. The first holes are
- in those areas of current which were the last to freeze the
 previous winter (Fig.l17). Eiders quickly occupy these new

sites.
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One of these areas of early open water is between
Kugong and Johnson Islands, west of the present day
community of Sanikiluaq. Open waters appear off the north
tip of Howard Point and in the numerous passages between
Johnson Island and Lillico Point. Eiders arrive at these
sites as soon as they are open.. They are important spring
hunting sites for Inuit seeking Hudson Bay Eider and Canada
Goose, Branta canadensis. Soon after, several areas of open
water appear among the islands at the north end of Churchill
Sound (Fig.l1l7).. Eiders quickly shift from the former sites

to these newly available ones.

As the melt continues., areas of open water are created
along the shorelines as a result of spring run-off or the
rising tide. Eiders also take advantage of these sites.

It usually lcoks as if they know where
to go when it's melting. When the
river 1is running on the shore they
usually stay there or even when
there's water on the shore from the
high tide, they seem to know about
it. This can be seen when you hunt
when the snow is melting.
Johnassie Mannuk, Sanikiluaq

During this time, the eiders continue to frequent the
areas in the landfast ice which were open all winter.
Agiaraaluk, the most important over-wintering polynya in the
Belcher Islands, is'a major spring hunting area for Hudson
Bay Eiders and Canada Geese. Large numbers of eiders also
continue to frequent the edge of the landfast ice, following
it shorewards as it gradually erodes during the lengthening
days of spring. '
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By mid-May, 1in a typical year, the ice edge to the
north, west and south of the Belcher Islands closely follows
the outer contour of the archipelago (Fig.l17). Within the
archipelago, however, the 1long bays remain locked in ice.
Eiders c¢ccur 1in large numbers along the southern and
northern ice edges, off the west side of Split Island and in
an extensive area of open water at the mcuth of Cmarolluk

Sound.

By early June there is still much ice in and around
the archipelago, but it has been brcken up and its movements
are subject to the whims of wind and tide. At this time,
Sanikiluag Inuit encounter eiders almost everywhere along
the coasts with a noteworthy accumulation around their

future nest islands.

9.2 Migration to the Québec nearshore area

In the spring, Moses Appagag Sr. of Sanikiluag has
observed a northward movement of Hudson Bay Eiders within
the Belcher Islands. He plotted two specific routes :
first, northward up the 1length of Qasigialuk Lake; and
second, through Ridge Passage and northward up Omarolluk
Sound . He insisted, however, that these routes were only
‘two examples of many. While Moses identified a northward
trend, most Sanikiluaq hunters insisted on the eiders'
tendency to fly everywhere and in all directions 1in the
spring. In sharp contrast, hunters of the Québec nearshore
area observe strongly directional spring movements along

defined routes.

In March, the month of maximum extent of sea ice, the

eastern Hudson Bay area 1is locked in ice from the coast to
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the outermost offshore islands. 1In April, however, the ice
begins to break up north and east of the King George
Islands. It shifts back and forth parallel to the coast
according to the tide, and inshore and cffshore according to
the winds. At this time an ice edge may extend from the
King George Islands, eastward to the Québec mainland. This
edge 1is scon eroded southwards to the north edge of the
Salikuit Islands (Fig.17).

When the ice first breaks between the Hopewell and the
King George 1Islands, the shifting areas of open water
created offshore are almost immediately occupied by Hudson
Bay Eiders. They may arrive as early as late March, but in
most years, the first arrivals are in April. Only at the

end of April does the eider migration begin in earnest.

Incoming flocks of Hudson Bay Eiders follow the ice
edge eastwards along the north edge of the Bakers Dozen and
Salikuit archipelagos and then northwards along the outer
edge of the Nastapoka and Hopewell Islands. Other flocks of
eiders are Dbelieved to migrate directly from the far
offshore islands to the Hopewell Islands. Many are believed
to arrive from the Sleeper Islands. Others follow the west
edge of the ice which remains fast to the King George

Islands and then fly northwards to the'Hopewell Islands.

In the Inukjuak region in April the edge of the land-
fast ice runs outside of the Hopewell and Elsie Islands.
Upon arriving, eiders fly back and forth along this edge,
waiting for areas of open water to appear further inshore.
Daniel Oweetaluktuk described three areas along the coast
south of the Hopewell Islands which usually opened up before
the end of April (Fig.17). Many early spring migrants are
attracted to these areas. Along the Hopewell Island chain
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first areas opened by the currents are : 1. bhetween the
highest point of Frazer Island and the mainland; 2. between
Frazer and Drayton Islands; and 3. between Bartlett Island
and Pointe Normand. Depending upon the severity of the
winter the first of these may remain open all winter and the

latter two are open by early May.

Similarly, along the coast east of Elsie Island,
numerous areas among the nearshore islands are known to
be open by early May (Fig.1l7). As soon as these holes

appear in the landfast ice, they are occupied by eiders.

Eiders continue to frequent the Hopewell Island chain
throughout the month of May, waiting for the ice to break up
among the nest islands further to the north. Soon after the
beginning of June, they abandon the Hopewell Island area and
move northwards to Dbegin 'nesting in the wvicinity of

Commodore Island and beyond.

Inuit from Kuujjuarapik explained that the Salikuit
Island chain impedes ice break up and allows a broad ice
bridge to persist late into the spring between the Belcher
Islands and the Manitounuk and south Nastapoka Islands. As
a result, eiders are not immediately accessible néar
Kuujjuarapik in the spring. Hunters wishing to harvest
eiders must go either north of Richmond Gulf or south to
Long Island. As the ice Dbetween Kuujjuarapik and the
Belchers eventually erodes away and.as shore leads open up,
Kuujjuarapik people observe an influx of eiders from both
the north and the south.

Johnny Fleming of Kuujjuarapik spoke in detail about
the spring movements of eiders south of Kuujjuarapik.

Eiders fly northwards along this section of coastline in the
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spring. At Pointe Louis XIV, eiders short-cut across a
narrow neck of land from George Bay to the southwest end of
Long Island Sound. They occupy holes opened by tidal
currents between the islands within the Sound. Eiders will
fly northwards along the coast as shore leads open up,
although winds which push the drifting pack ice against the
shore, and bad weather, can force them to return south-

wards.

At these times, Johnny has seen eiders sheltering in areas
of open water on the leeward side of nearshore islands or
retreating southwards past Pointe Louis XIV.. Even before
conditions improve, however, the eiders press northwards
again. It is said that they can foresee when the weather

will clear and the shore leads will reopen.

9.3 Pairing and spring flock composition

They Jjust go with the weather, that's
how they start to pair up. They don't
bother each other during winter although
they can be mixed together when they're
flying. I don't think they even look at
each other until the weather gets warm.
Joe Emikotailuk, Sanikiluag

The Hudson Bay Eiders fatten up before they begin
pairing. Courtship, however, soon burns away the drakes'

reserves.

The only time they pair up is after

they're fat, they stay in the open

waters first (off the ice edge).
Lucassie Ohaytook, Sanikiluaq

The arnaviaat (females) are usually fat
and the amauliit (drakes) are fat, too,
but they grow thin from chasing the
females.

Noah Arragutainaqg, Sanikiluaq

130



By the .time the eiders begin prospecting for early
holes in the 1landfast ice of the Belcher Islands, or
migrating along the Québec coastline, the adults are flying

in pairs.

In the Belcher 1Islands region, young non-breeding
eiders accompany the paired adults on their early reconnais-
sance flights over the still frozen sea ice. They can also
be seen with the adults orn the first areas of water that
become accessible within the landfast ice. The young tend
to remain -in these larger areas of open water, however,
seldom following the adults to small open water sites such

as those created by freshwater run off or the rising tide.
Along the Québec coast, Inukjuak and Kuujjuarapik Inuit

provide similar observations. Young non-breeding eiders

arrive with or very scon after the paired adults.
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10.0 THE NESTING PERIOD : JUNE AND JULY

10.1 Factors influencing nest initiation and location

As the landfast ice continues to melt, the breeding
pairs make an effort to establish themselves on open water
as close as possible to the islands where they intend to
nest. They do not nest immediately but await the further

break up of the ice.

I think they nest only when there's no
ice near the shore... The ones on the
south (Belchers) nest before the
mitiit in the northern part (of the
Belchers). The south melts faster.
That's the way is is, they wait for it
to melt to nest...

Johnassie Mannuk, Sanikiluagq

The south Belchers used to melt
first... (the north) used to be behind
and we used to hear that there were
ducklings here (in the south) but here
(in the north) they were just starting
to lay eggs.

Joe Emikotailuk, Sanikiluagqg

The break up of ice around individual nest islands is
an important determinant of nest initiation dates. Hunters
explained that the ice provides a bridge from the mainland
or adjacent large islands which allows Arctic fox (Alopex
lagopue) and Red fox (Vulpes fulva) access to eider nests.
For this reason, eiders do not lay eggs until the island

shores are free of ice.

It's because they're smart. If they
have eggs when there's still ice the
fox is going to get the eggs. That's
the way they (the people) used to say
it. They (the eiders) have to wait
for the ice to melt before they can
lay eggs.
Joe Emikotailuk, Sanikiluag
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Ice break up not only influences the 1local date of
nest initiation, it also affects the density of local nest

colonies.

They usually looked like they keep an
eye on the first place that melts so
that they can lay their eggs there...
There used to be the most eggs on the
island which melted first. I know
that, since that was the way it was
when I used to go out hunting.
Joe Emikotailuk, Sanikiluag

While islands that are ice-free early in the season
attract eiders, islands that remain bound in ice are
avoided. Noah Arragutainag of Sanikiluag explained that,
even in the absence of fox, a normally good nest island
"would have few nests if the ice around its shores broke up
late.

The actual presence or absence of fox has a direct
influence on the location of eider nest colonies. Willia
Weetaluktuk of Inukjuak illustrated this relationship in
speaking about Qikirtaaruq, an isolated island with two
small adjacent islets, about 35 km offshore and south of
Inuk juak. Qikirtaaruq is a fairly large island (approx.
150 ha). When there are no fox it is covered with nesting
eiders. He described the drakes when onshore as looking
like snow. When fox are on Qikirtaarug, however, few eiders
nest there. . Instead, breedingv pairs crowd onto the two
adjacent islets, placing their nests so close together that
often the down rim of one nest touches its neighbour.

Throughout southeastern Hudson Bay, Inuit identified

fox as an important influence on the local distribution of

Hudson Bay Eider nest colonies. Their influence is not only
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restricted to the current nest season but could also affect

nest island selection in the following year or years.

Some foxes get trapped on an island
where ducks lay their eggs. If that
was to happen, then the foxes eat the
ducks' eggs. So the eiders know that
there was a fox that ate their eggs.
So they don't go back to that island
the following year because they didn't
get any of their young...
Paulusie Ekidlak, Sanikiluaq

Subsistence harvesting (hunting and egg and down
collection) and human-caused disturbance (outboard motor
traffic) significantly influence eider colony 1location.
Changes in patterns of land use were often used to explain
changes in eider colony density or location. The establish-
ment of permanent central settlements in lieu of scattered
seasonal camps has had a significant influence. In the
Hopewell Island chain, for example, Samwillie Niviaxie used
to go eider'egg_collecting by kayak on Bartlett Island and
on the numerous small islands south of Leonard Island.
Today, only a few scattered eider nests can be found in the
Hopewell Islands due to their proximity to the community of
Inukjuak and the resultant intensified harvestlng and_canoe

traffic.

In contrast, in the northern Nastapoka Islands, Hudson

Bay Eider colonies are sa1d to have increased in size in

recent ‘tlmes, agaln because of the establlshment of
Inukjuak. The north Nastapoka Islands region used to be an
important sprlng seallng area. Numerous spring camps were

located on the adjacent mainland. With the establishment of
Inukjuak, spring use of the area around these camps has
substantially declined. The decrease in»the'intensity-of
the area's use is believed te have allowed the increase in

eider colony size.
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Sanikiluag hunters have similar observations. The
nest islands at the north end of Churchill Sound and those
between Kugong and Jchnson Islands are said to have fewer
and smaller eider colonies than when the informants were
young. The proximity of the community of Sanikiluag is the
reason given. In the south Belcher Islands, in contrast,
the number of nesting eiders is believed to have increased

since the closing of the community of South Camp.

10.2 Nest colony distribution

Eider nesting areas which hunters identified as
important are shown on Figure 18. The criteria cof assess-
ment varied from community to community and from hunter to
hunter. No effort was made to evaluate these criteria. The
unifying factor was that hunters selected islands that they
themselves considered to be important for nesting eiders, a

valuable criteria given the objectives of the present study.
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11.0 THE BROOD-REARING PERIOD : JULY TO NOVEMBER

The female lays on them (the duck-
lings) until they're dry... and when
they're dry and if they can handle
themselves, then the mother takes them
to the water... and they look for food
right away even though they're still
guite small.
Noah Arragutainag, Sanikiluagq

Initially the broods remain near the nest islands.

When they're still quite small they
just stay along the shore of their
nesting place. They look for Xkinguk
(gastropods) near their nesting place
when they're small.

Johnassie Mannuk, Sanikiluagq

Davidee Kavik of Sanikiluag explained that as the
ducklings grow, the broods move from the nest islands to the
coasts of thé main islands presumably to seek more sheltered
areas. When the ducklings grow further, the broods move

again.

They take them (the ducklings) to a
current to practice, where there are
lots of waves. Even though some stay
on the islands, those in large groups
are taken to a place where there's
current and waves.

Noah Arragutainaqg, Sanikiluag

these areas are where the strong
currents are and I think the mother
takes them there to practice, so 1I
know that there are usually more in
the current areas than the smoother
ones.
Lucassie Inuktaluk, Sanikiluag
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Several broods will group to form a single flock of
mothers and ducklings. The families, however, maintain

their integrity and the ducklings follow their own mothers.

They're in a group so I think that
they Jjoin those that they see since
there's usually so many of them...
There's usually so many of them even
though they have their own mother.
Johnassie Mannuk, Sanikiluagq

As a result of their-wanderings the groups of duck-
lings and mothers become widely-dispersed (Fig.19). The
complex archipelago southwest of Flaherty Island in the
Belcher Islands and the area near Inukjuak, inshore f£from
Elsie Island and north of Commodore Island, were identified
as harbouring particularly large numbers of broods.
Although densities might be somewhat greater in these areas,
eider broods can be encountered anywhere among the nearshore

and offshore islands.

While the young of the year are developing, the adult
females moult their flight feathers and are flightless for
several weeks. The mothers fly again at the same time or

slightly before their young fledge.
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12.0 THE DRAKE MOULT : JULY TO OCTOBER

Soon after the eggs are laid and the female eider
begins incubation, hunters note that the drake becomes less

attentive of the female.

When the female is nesting, the males
just sit by their side, go away when
they feel 1like it, Jjust go travel
anywhere, anywhere they wish. They do
whatever they want...

Simiunie Uppik, Sanikiluag

Silasi Tukai and Jusipi Nalukturak of Inukjuak 1link

the drake's departure to the behaviour of the female. The

~drake remains with the female as long as she does not stay

in one place. Once the female settles down on the nest, the
drake leaves. The pre-moulting drakes remain in the vicin--
ity of the nest islands for a period of time before their
final departure to the areas where they will moult their
flight feathers.

They feed and stay on the shore and
usually join the other amauliit
(drakes) when they're about to moult.

Noah Arragutainaqg, Sanikiluaqg

Immature eiders would join the flocks of amauliit,
adult males. This was -advantageous to hunters who were

trying to shoot amauliit in this season.

.o from my experience those
amaulitsaq {sub—-adult drakes) and
mitiaraviniit (one year old eiders),
when the females are laying they're
usually in a group with amauliit.
Since the mitiaraviniit aren't scared
of peorle, the amaullit used to follow
the mitiaraviniit right next to us.
That was the only thing that made me
happy about mitiaraviniit, because the
amauliit just follow them.
Davidee Kavik, Sanikiluagq
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As Noah Arragutainaq added,
... and the ones that he's happy about
(the mitiaraviniit) won't be bothered,
even though they're the ones that made
‘them (the flock) come. He would only
get the older. ones (the amauliit).

The drake departure from the nest islands is neither
conspicious nor synchronous. In most hunters' éxperience
the majority of drakes leave during the latter part of the
incubation period, although some linger behind until the
eggs begin to hatch. Hunters' comments suggest that the
drakes in the more southerly part of Hudson Béy leave before
mid-July, while in the Inukjuak area they leave close to the
end of July.

For most of the southeastern Hudson Bay region a
conspicious moult migration is not observed. Johnny
Fleming of Kuujjuarapik has .seen groups of pre-moulting
males flying southwards past Pointe Louis XIV. Daniel
Oweetaluktuk of Inukjuak has witnessed large numbers of
drakes, conspicious due to their white plumage, migrating
from the area of Mistake Bay southwards along the coast. At
Commodore Island the drakes fly westwards to their moulting
areas along the west edge. of Elsie Island and the island5
immediately to the south. No other pronounced drake
movements were reported, neither departing from nest areas,

nor arriving to moulting areas.

As for the timing of the flightless period, Moses
Echalook of Inukjuak speéified that drakes arrive at the
Elsie and Peckham Islands moulting area towards the end of
July. By mid-Rugust the moult begins, and scon after none

of the drakes present can fly. For the Belcher Islands
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region, Johnny Kavik observed that the drakes are usually
flightless when the ducklings are in the sea (about the end
of July).

For the flightless period, the drakes seem to seek out
areas where they will not be disturbed by hunters. They
tend to move to islands which are further offshore and show

a preference for the more exposed outer shorelines.

...They go to the furthest islands to
moult... on the outside of the islands
where the water's rough, that's where
they go to moult after leaving the
females.

Simiunie Uppik, Sanikiluagqg

They go where there are no people and
lots of waves.
Davidee Kavik, Sanikiluaq

They're almost all over (the King
George Islands area). There are lots
of moulting eiders since there are no
people down there... and there are
ocean currents there. I wonder why
they want to be where the sea's rough
when they're moulting?
Johnassie Mannuk, Sanikiluag

According to the hunters I spoke to from Kuujjuarapik,
drakes do not moult in the Kuujjuarapik region. Aside from
the observation of a few scattered individuals 1in the
Salikuit 1Islands by Joseph Sala, it 1is clear that the
breeding drakes of the southern Nastapoka Islands, the
Manitounuk Islands and those nesting near Long 1island,

migrate elsewhere to moult.

In the Inukjuak region, many moulting drakes are seen
off the west edge of Elsie Island and west of the numerous
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small islands south of Elsie Island (Fig.l19). The south-
eastern coast of Nicholson Island -and the various straits
between northern Nastapoka Islands are .considered to be

important drake moulting sites.

For the Belcher Islands, virtually all of the farther
of fshore 1islands, especially their outer edges, were
identified as moulting sites (Fig.19). The west edge of
Split Island’ and the southwest coast of Flaherty Island are
also important moulting sites. Although the majority of
drakes go to the far offshore islands for the moult, some
remain among the main islands. Flightless drakes have been
observed in Kipalu Inlet, Churchill Sound and Fairweather

Harbkour.

When flightless the drakes become very secretive,

evasive and difficult to hunt. )

those amauliit (drakes) go to the
place where there's no people. They
don't want to see people when they're
moulting. :
Johnassie Mannuk, Sanikiluaqg

The amauliit seem to be the hardest to
get when they're moulting. They're
the hardest to get. I've worked on
them... when they are alert only their
head is on the surface when the water
is calm. And they leave even before
you can see them.

Lucassie Ohaytook, Sanikiluag

When moulting, the amauliit are more

clever than seals. You can't have
enough time to shoot at a moulting
amaulik.

Willia Weetaluktuk, Inukjuak
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During September and at 1least part of October, the
moult continues. Some hunters speculated that the drakes
were flightless for about two months. Davidee Kavik of
Sanikiluag explained that "when the snow geese are flying a
1ittle, then the mitigs fly a 1little, toco." When they
regain their ability to fly they return to the mainland

coast or, in the case of the Belcher Islands, the coasts of
the main islands.

When they're moulting they are where
there are 1lots of waves and in the
fall they come to the 'mainland' where
there's more shelter.

Simiunie Uppik, Sanikiluag

Or, .as Johnassie Mannuk of Sanikiluag expressed it,

"they come to us to be eaten".
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13.0 FALL

13.1 Flock formation and distribution

The adult drakes regain the ability to fly about
October, at the same time or slighﬁly before the immatures.
The breeding females and young of the year seem to fly
somewhat later, about the time of the first snowfalls which
occur in late November or early December. Hunters comment
that in the fall eiders can be seen everywhere, following

the coastlines and flying with the wind.

"... so at this time they can be seen

everywhere 1in the Belchers. Since
they're flying they can be seen all
over. You'll be able to eat anywhere

the wind is blowing."
Lucassie Kattuk, Sanikiluaq

When the females and young begin to fly they Jjoin the

other eiders to form mixed flccks.

"At this time (early December) all the
mitiit are mixed and it's only in spring
that they will split up."

Lucassie Ohaytook, Sanikiluag

Lucassie Ohaytook explains that the development of fall

flocks is a passive response to the wind.

"Animals don't fly against the wind. So
the mitiit get into larger numbers that
way." '

145



Although flocks are usually mixed, adults may separate

from young near hunting areas.

(near Kuujjuarapik)...The adults are
usually further down (offshore) since
they're more alert than the younger
ones. They're further down although
some are near the shore... In Sanikiluag
where the water's salty... the adults
are nearer to the shore if they don't
see peoprle... they're mixed with the
others if people aren't near...

Joshua Sala, Kuujjuarapik

The adults don't go as near to the
hunting areas as the younger ones. I
think the amauliit (drakes) know which
are the hunting areas.

Charlie Qittosuk, Sanikiluag

Figure 20 indicates a few of the favoured fall hunting
sites for Hudson Bay Eiders. They do not represent
distribution 1limits but do indicate areas of particular
importance for subsistence. Most hunters did not indicate
particular areas for eiders, insisting that in the fall they

could be seen along any coastline.

13.2 Fall migration along the Québec coastline

Along the Québec coastline, eiders begin to follow the
coast southwards about November. Flocks of drakes may be
the very first to leave, but most of the migrants are in
mixed flocks of eiders of all ages and both sexes. Figure 20
shows the path of fall migration indicated by the hunters of
Inukjuak and Kuujjuarapik.
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Although the migration commences before coastal ice
formation, the final departure of eiders from the Québec

nearshore is linked to the disappearance of open water.

It's easy to tell when the water |is
freezing up because they are flying all
over... looking for open water.

... They follow the water and that's how
they usually disappear. In the fall
they're all around here, but as the
water freezes they just follow it.

Joshua Sala, Kuujjuarapik
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14.0 WINTER ECOLOGY

14.1 Eiders along the edge of the landfast ice

By January, sea ice development excludes Hudson Bay
Eiders from the Québec nearshore areas and those offshore
archipelagos which are located well within the Hudson Bay
Arc : the Salikuit Islands, King George Islands and the
Bakers Dozen Islands. It is usually in January that the sea
freezes from the east shore of the Belcher Islands eastwards
to the Québec mainland. The stable ice bridge that is
formed incorporates the Salikuit Islands. This ice mass,
once established, will exclude eiders from this area until

the following spring.

The sea ice that forms in the northern half of the
Hudson Bay Arc 1is considerably 1less stable due to the
strength of local tidal currents. 1In very harsh winters the
entire area may freeze as a single ice sheet extending from
the Belcher Islands northwards and northeastwards to the
Québec mainland and incorporating the Sleeper and King
George Islands. This is an uncommon event. When it occurs,
the ice sheet endures no more than a month. The more usual
mid-winter ice configuration comprises masses of pack ice
shifting back and forth between the landfast ice of the

mainland coast and of the major archipelagos.

Although transient leads occur throughout the area it
is not very hospitable to eiders and few remain all winter.
Hunters who‘have over-wintered on the King George Islands
report seeing a few eiders along the east edge of the fast
ice in winter, but these disappeared during the coldest
weeks. Willia Weetaluktuk of Inukjuak and Charlie Qittosuk
of Sanikiluagq never saw any eiders during their winter

sojourns on the King George Islands.
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In the Belcher Islands, the intricate series of long
bays and inlets are frozen by the end of December (Fig.21).
The ice edge skirts the outer perimeter of the archipelago,
joining Flaherty, Tukarak, Kugong, Johnson, Laddie and Split
Islands. The eiders are forced tc leave the inner part of
the islands and move to the outer edge of the landfast ice.
At this time of the year, eiders are particularly numerous
off the southeast edge of the Belchers. Their presence 1is
said to be largely a function of the prevailing northwest
winds. When the winds temporarily shift to the south or
southeast, the eiders fly downwind directly across the
islands to the leeward ice edge on the northwest side. When
the winds shift back to the northwest, the eiders return to

the southeastern edge.

In January the Belcher Islands ice edge extends north-
wards to incorporate the Baker's Dozen Islands eastwards to
the Québec mainland and southwards to incorporate all of the
small islands to the south of the main archipelago. The
formation of ice along the east side of the Belchers
displaces the eiders once more. Moses Appagag Sr. of
Sanikiluag has observed flocks of eiders moving southwards
along the eastern perimeter of the Belcher Islands. He
interpreted their movement as a migration to the main

wintering areas off the western edge of Robertson Bay.

When the 1ice freezes Dbetween the Belchers and the
Québec mainland, an ice edge is created betwéen the south
Belchers and Long Island. Davidee Kavik of Sanikiluaq
defined a triangular area with Bear Island near the Québec
mainland at the apex and a line between the north shore of
Long Island and the southernmost islands of the Belcher
archipelago forming the base (Fig.21). The ice edge always
occurs within this triangle but shifts its position depend-

ing upon the strength of wind and tide and .the harshness of
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the winter. In a cold winter the extreme ice edge extends
north from the west end of Long Island and in a mild winter
it extends north from the east end of Long Island. The
frozen area within the 2zone 1is always rough due to the
continual breaking and refreezing of the ice. While polar
bear hunting, Joshua Sala of Kuujjuarapik has seen many
eiders along this ice edge, in particular along the edge
closest to the Belcher Islands.

Open water will persist off the ice edge northeast of
the Belcher Islands during a mild winter. Eiders will be
present in these years. It is not unusual, however, for
this ice edge to close for a period of at least several
weeks. When this occurs eiders are forced to move else-
where. Not all of the eiders leave, however, and those that
remain occupy ~temporary areas of open water which occur
northeast of Tukarak Island, northeast of Wiegand Island and
east of each of the Bakers Dozen Islands (Fig.21). These
stragglers are mostly juveniles who die when these areas

eventually freeze.

The north ice edge between the Belcher Islands and the
Sleeper and King George Islands only closes in the harshest
of winters, and even then only for about a month. Thus in
most years, eiders can remain along this edge all winter.

They are particularly abundant northeast of Radar Island.

In a very cold year the only reliable ice edge for
eiders seeking open water, is the outermost edge. It begins
west of Long Island and extends northwards skirting the
western perimeter of the Belcher and Sleeper Islands
(Fig.21). The majority of Hudson Bay Eiders wintering in
the region frequent this edge.
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At this time of the year, there are a
lot of ducks along the edge, say, west
of Split Island. They're like a cloud

of mosquitos, they are so many. They
are not always in one area. They are
always moving around... They travel

looking for water, open water.
Paulusie Ekidlak, Sanikiluagq

The eiders are said to occur anywhere along the edge so

long as the water is not too deep.

Every edge that can be reached usually
has mitiit...

I've never seen empty open water because
at least one or two (eiders) are always
there. As 1long as the land is near
there's always ducks. But the areas far
from land don't have any.

Johnny Kavik, Sanikiluagq

(They're) near the land and fewer on the

main open water. Maybe they're usually
trying to be where the water's not too
deep.

Lucassie Kattuk, Sanikiluaqg

Moses POV and Jusipi Nalukturuk of Inukjuak have
wintered in the Sleeper Islands. They saw 1impressive

numbers of Hudson Bay Eiders in these islands in winter.

I wasn't thinking of eiders in the

morning. I got out of my snowhouse and
got ready to trap for fox. It was
snowing, foggy and cloudy. I was

thinking that a cloud was touching the
ground, but they were eider ducks. Lots
of themn.

Moses POV, Inukjuak

Along the ice edge, the eiders frequently fly back and

forth following the areas of open water which appear and

disappear in response to shifting wind and tide.
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... the same group dcesn't stay in one
area all the time because they go where
there's water...

... even though you can't reach the open
water you can usually see it from here
and you can usually see them (the
eiders) flying away when (the lead) is
closing.

Johnny Kavik, Sanikiluag

In the evening the eiders gather along the edge of the
landfast ice to spend the ﬁight. During the day, Sanikiluaqg
hunters would observe the gulls tc try and locate the eiders
along the edge and then try to locate the stretch of ice

edge where eiders were spending the night.

.+«» We used to walk here to the edge.
We couldn't go by dog team because the
ice was too rough. Since we were able
to see gulls and gulls are usually seen
where the ducks are, we used to try to
go to them. And we used to see a lot of
ducks on the moving ice...

Davidee Kavik, Sanikiluag

There's big water here and we used to
come here... when it's getting darker.
We'd check the edge and notice that they
(the eiders) have been there ... If the
edge 1is hard all over that means that
they have been there and so we Jjust
waited for them.

Joe Emikotailuk, Sanikiluagq

Joe described in detail the ordered evening arrival of
the eiders at the site where they would spend the night :
first the juveniles; second, the adult females; and finally
the adult males. Each group arriving at the open water
along the edge, displaced the previcus group up onto the ice
edge.
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We went to the edge during the evening
and there was lots of water and it was
low tide. Pieces of ice came when there
was still daylight and the mitiit came
shortly after. But those that came were
all young ones from last summer... and
the females usually say "gqgauq" and when
they did the voung ohes started landing
on top of the ice so that the females
could land here... When the females said
"qauq, gqauq" the younger ones started
flying and splashing alot ... and those
younger ones were on the way to the ice
... and so the amauliits (drakes) were
heard and the females did the same thing
and went on top of the ice because they
didn't want to be in the way.

14.2 Eiders on polynyas within the landfast ice

Although the majority of Hudson Bay Eiders winter along
the sea 1ice edge, small groups reside permanently at
polynyas within the landfast ice. In the Kuujjuarapik
region few polynyas exist. One area of open water occurs
east of the easternmost tip of Long Island. This hole does
not remain open in extremely cold winters. When it is open
it is occupied by Hudson Bay and King Eiders. The majority
of these are Jjuveniles, although a few adult males and
females may also be present. The eiders alternate between
occupying the ice hole and an adjacent lead to the north

which opens and closes according to wind direction.

The mouth of Richmond Gulf remains c¢pen all winter.
The number of eiders overwintering at the mouth in any one
year varies from many to none. In the south Nastapoka
Islands, adult female and young eiders were seen at an open
water area between Taylor and Gillies Island. Hunters did
not specify whether or not this site remains open most

winters.

155



Strong currents in the Inukjuak area maintain a few
open water sites for part or all of the winter. In the
. Hopewell Islands, the most persistent areas of open water
are located between Frazer and Drayton Islands, between the
mainland and Frazer Island, between Leonard Island and

Pointe Normand and south of Captain Island (Fig.21l).

Other open areas occur north of Elsie Island and north
of the two far offshore islands west of Pcinte Bonissant
(Fig.21). These areas are occupied by adult females and
young. During harsh winters all of these sites will freeze
and the eiders will die unless they can find open leads

offshore.

Only in the Belcher Islands do we find true polynyas,
areas which remain ice-free throughout the harshest winter.
Johnny Kavik of Sanikiluaqg distinguished between two types
of holes within the landfast ice: first, those which are
dependably open all winter and whose location is consistent
from year to year; and second, holes which close during the
coldest part ,of the winter and whose locations vary somewhat

from year to year. These sites are indicated on Figure 21.

In the east part of the Belchers, polynyas occur in
Rock Passage and in and near Narrows Passage at the head of
Omarolluk Sound. Other polynyas occur off Tragedy Point at
the mouth of Omarolluk Sound and south of Ney Island 1in
Kipalu Inlet. In the north part of the archipelago,
polynyas are found just south of Johnson Island and in the
strait dividing Johnson from Laddie Island (Fig.21).

The most important polynyas for Hudson Bay Eiders are

in the scuth Belchers near Agiaraaluk Island, along the west

side of the mouth of Robertson Bay. One large open water
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area and 4 or 5 smaller ones occur in this area. Three
other polynyas of lesser importance are located between the
islands at the south edge of the mouth of Churchill Scund.

Sanikiluagqg Inuit distinguish between Hudson Bay Eiders
that are all-winter residents of these open water areas and
those which frequent the ice edge. Residents are usually
thinner and the majority tend to be young rather than
adults.

I would say the one that's already there
(on the polynya), I think they stay
there all the time. But most of the
time they will be a lot poorer than the

one coming from down there (the ice
edge). You know, the one that's coming
from down there, they'll be a lot fatter
than those who stay around here.

Zach Novalinga, Sanikiluaq

They (the polynyas) always have mitiit
but not that many and always the same
group ... In mid-winter these open
waters are used only Dby the younger
ones. The adults don't stay in them.
Johnny Kavik, Sanikiluaq

I think there are a lot more young ones
than adults. I think the adults are
mostly staying where they are really
safe, I guess.

Zach Novalinga, Sanikiluagq

Joe Emikotailuk of Sanikiluag explained that the eiders
that frequent the 1ice edge differ in diet from those

resident on polynyas.

The only place where they (the ice-edge
eiders) think there's water is where the
open water 1is big and where there are
quliligag (probably capelin). Those
that stay in small open waters
(polynyas) eat those that are on the
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bottom of the sea, like uviluit
(mussels) and miqulit (sea urchins).
Those here usually have bigger stomachs
since they eat something harder. Those
that stay on the big open waters have a
different size stomach (gizzard), theirs
are smaller. Those quliligaq are soft,
so those ducks have stomachs like sea-
gulls which are soft all over.
Joe Emikotailuk, Sanikiluag

14.3 when pack ice closes the outer lead

When the pack ice moves in and closes the lead along
the outermost edge of the landfast ice, large flocks of

Hudson Bay Eiders leave the floe edge.

Since the people know the ducks, they
know that there's no open water anymore
because they can see ducks everywhere
and they usually see frozen dead ducks.
Noah Arragutainaqg, Sanikiluaq

Wind and tidal current direction influence pack ice
movement and thus the opening and closing of the outer 1lead.
Hunters identified the wind as a critical factor. As the
best time to hunt eiders at the Agiaraaluk polynya was when
the lead was jammed with pack ice, hunters would only go to

Agiaraaluk if the winds were south or southwest.

If the wind 1isn't bklowing from the
south, but from the north or the east,
the ice is quite far from the land. The
only time it would come is if it's from
the south and then we used to go to
these islands (Agiaraaluk).

Simiunie Uppik, Sanikiluag
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If the wind was coming from the south or
southwest, they'd go hunting here. But
if the wind was coming from the north or
directly from the east, don't bother
going ... even if they (the eiders) are
already in these (the Agiaraaluk
-polynyas), as soon as you reached the
‘area here, they'll fly away and they are
not coming back.

But if the wind was coming from here
(south or southwest) you could hear them
turning ... back and forth and then
they'd suddenly come back.

Zach Novalinga, Sanikiluaq

Tidal amplitude and current direction alsc influence
pack ice movement. Tidal currents west of the Belcher
Islands flow northeast-southwest. The current to the
northeast is strong while that to the southwest is weak.
Tﬁe~strong northeast current brings the pack ice against the
landfast edge. Hunters disagreed as to whether the wind or
the tide was the more important factor in opening or closing

the lead along the edge of the landfast ice.

When the outer lead 1is closed eiders are seen inland,

far from the ice edge.

We don't even want to be asked where
(the eiders were) because we used to go
shopping (trading to Kuujjuarapik) and
we used to see a lot of ducks in
Tasitjuit (lakes) and all over when the
big ice floe is here.

Davidee Kavik, Sanikiluag
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The eiders fly everywhere, seeking open water.

When it is mid-winter, they're not
afraid and they used to land right next
to the dogs, thinking that they're open
water. Our dogs used to eat the ducks
that landed next to them.

Davidee Kavik, Sanikiluaq

Even though the outer lead was.jammed with pack ice,
eiders would spend the daylight hours along the edge of the
landfast ice. They could always locate small cracks and
holes by which they could géin access to the sea. But at
sunset in a dramatic display of their numbers, huge flocks
would wing back to the Agiaraaluk polynya to spend the
night. Simiunie Uppik of Sanikiluaq explained that the
eiders are afraid toc spend the night along the ice edge for
they fear that the ice cracks will close upon them. Joseph

Niviaxie of Kuujjuarapik provided a similar explanation.

They go anywhere that there's open water
to spend the night even when they spend
the day here (at the fast ice edge).
Maybe it's because they try to think
about the ice when they have to spend
the night. They used to sound like
thunder when they went to the place
where they'll spend the night.
Joseph Niviaxie, Kuujjuarapik

We used to say that they want to sleep
without something to bother them, 1like
where nothing's moving. It's really
good when they go There (to the
Agiaraaluk polynya) to spend the
night...

Joe Emikotailuk, Sanikiluagqg
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The evening arrival of these huge flocks of Hudson Bay

Eiders was an impressive, almost eerie event.

When there's some kind of "smoke" over
the water we used to listen because the
only time it can do that is when the
mitiit are starting to fly. When that
happens you can hear the rumbling noise
and then you can hear the noise they
make even before you can see them.

The mitiit used to come here when the
ice comes 1in and we used to see lots.
Even if the sun is still high, they
could block it and it can't be seen for
quite a while...

Joe Emikotailuk, Sanikiluag

I used to wait here at this open water
(the Agiaraaluk polynya), waiting for
the current toc switch since there are no
ducks when it's going that way... When
the currents are coming this way, the
area was blocked by ice... Even when the
weather's really cold, we never used to
bother using mittens when the ducks are
coming ... I said that the sky was red.
It used to be red because there were so
many of them. I'm telling the truth.

And they were coming. And when the
sky's clear you could see red sky, but
still can't hear them... And when they
reach gquatjuit (the south edge of the
mouth of Churchill Sound), then the
world seems unusual from the noise they
make.

.+« . Then you Jjust lay flat on your
stomach, when they were coming in.

: Davidee Kavik, Sanikiluaqg
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Wher the eiders arrive at Agiaraaluk they are so
numerous that they are said to cover all of the open water.
Some eiders must mcve onto the adjacent ice edge for lack of
space on the polynya's surface. Early in the morning the
eiders leave the polynyas to go back out to the edge of the
landfast ice, leaving the resident eiders behind. If the
ice edge remains closed, and if the eiders are not disturbed
by hunters, then the ice-edge eiders may stay at Agiaraaluk

for a period of a few days.

Not all eiders spend the night at polynyas when the
outer leads are blocked with pack ice. Some hunters believe
that in spite of the impressive numbers which over-night at
Agiaraaluk, many times more remain along the landfast ice

edge.

Johnny Kavik of Sanikiluag recognizes that, in the
winter, distinct northern and southern "populations" of
Hudson Bay Eiders frequent the western ice edge. These
groups are roughly equivalent in size. The northern group
frequents the ice edge as far south as the southwest end of
Kugong Island. The southern group uses the ice edge south
from approximately the middle of the mouth of Churchill
Sound. The majority of the northern group remains at .the
ice edge whether or not the lead is open. When pack ice
crowds the northern ice edge, closing the lead, some eiders
move to the polynya in the strait between Laddie Island and
northwest Johnson Island. This group 1is considerably

smaller than that at Agiaraaluk.

Joe Emikotailuk of Sanikiluag explains that "traveller"
eiders live along the ice edge at all times. "Sedentary"
eiders are resident at the polynyas. In mid-winter an

evening mass flight of "travellers" leaves the edge of the
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landfast ice, passes over the Agiaraaluk polynya and then
returns to the ice edge for the night. The mass of eiders
follows a very specific route to and from the polynyas.
According to Joe, the eiders that spend the night at
Agiaraaluk are mostly younger ones. The adults return to
the ice edge. In addition to those eiders that occupy the
polynyas when the outer 1lead is closed, large numbers of
eiders simply spend the night on the landfast ice, remote

from any open water.

Even when there's no water they spend
the night on the ice.
Noah Arragutainaq, Sanikiluaq

There used to be lots of ducks (settled

on the ice) and they used to be okay

when they saw people and would fly away.
Davidee Kavik, Sanikiluaqg

After a night on the ice, not all of these eiders flew
away the next morning. In cold weather, several hundred
ducks would cluster together into living mounds in order to
keep warm. Those 1individuals that landed first and
formed the bottom of the pile, often were suffocated and
crushed. When the flock flew away in the morning, hunters
would find these dead individuals with their belly or breast
feathers frozen into the ice. This death was not reserved
for the younger or inexperienced. Hunters would find dead

adult drakes and females as well as young.
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15.0 INTERSPECIFIC RELATIONSHIPS

15.1 Mitiq as predator

Uviluk, the blue mussel (Mytilus edulie) was univer-
sally identified as the key element in the diet of the
Hudson Bay Eider. In the experience of some Inukjuak
hunters, it was the only food eaten. Other hunters had

observed eiders eating cther prey.

I used to think they were only eating

mussels. (But then I found that) those
kanajuit (sculpins), their tails used to
be eaten by eider ducks... The only
thing they didn't eat was the head of
the sculpin... I never knew how they cut
them because the eiders don't have
teeth.

Moses POV, Inukjuak

For Moses, mussels were the eider's summer food and
sculpin were only eaten in winter at ice holes where the

mussel supply was depleted.

Willia Weetaluktuk of 1Inukjuak was also of the
impressicn that eiders were only eating mussels. Only
recently, he observed eiders eating sea urchin (probably
Strongylocentrotus droebachiensis) at the edge of the
landfast ice, far offshore from the Hopewell Islands. He
speculated that, although mussels were the preferred diet of
eiders, they would resort to sea urchins when necessary,

such as in deep water.

Samwillie Niviaxie of Inukjuak has found the remains of
mussels and sea urchins in the gizzards of the eiders he has
killed. In the spring, he noted that eiders seem to only
defecate mussel shell fragments. In his experience, eiders
primarily eat mussels in the spring and mainly sea urchins
in the fall.
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Sea cucumbers were mentioned as an important element of
eider diet by both Sanikiluag and Kuujjuarapik hunters.
Mussels, urchins and sea cucumbers were the prey items most
often mentioned for the Belcher Islands. Other food items

include: ipitsaunik (unidentified clam), kukiujaq (unident-

ified cockle), kinguk (gastropods), kanajuk (unidentified

sculpin), kanajuapik (unidentified sculpin),quliligag

(probably capelin, Mallotus wvillosus), ammajak (probably
sand launce, Ammodytes sp.) and giquak (a type of seaweed) .
The last was said to be eaten only if the eiders were very

hungry.

Johnassie Mannuk considered an eider's summer diet to
be primarily composed of mussels, sea cucumbers and
gastropods. In summer, the /eiders have access to many
different prey items and although they eat a variety of
foods, they restrict their diet through preference.

I don't think they bother anything but
uviluk (mussels) in summer, but I think
they'd eat anything that's available
when the place that they're at doesn't
have uviluk at hand ... they can eat
anything 1in winter, but in summer they
have a special diet.
Joe Emikotailuk, Sanikiluag

Johnassie Mannuk explains further that access to food
in winter is restricted by the presence of the landfast
ice. In this seascn, the prime food items are capelin and

sculpins (kanajuk and kanajuapik).

When they are staying out on the edge,
in deep water, they can't go to the
bottom because it's too deep. So they
eat what the seals eat, the little fish
quliligag (capelin).

Paulusie Ekidlak, Sanikiluag
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.. When they have been feeding on the
big open water their stomachs are really
small. those "travellers" (ice-edge
eiders) seem to only eat seal food...

Joe Emikotailuk, Sanikiluag

In contrast, on the edges of the polynyas within the
landfast ice, hunters find the remains of sea urchins and
sea cucumbers which eiders have brought to the surface.

15.2 Mitiqg as prey

Arctic and red foxes, raven, gulls (Larus spp.) and
jaegers (Stercorarius spp.) prey upcn eider and
ducklings. The significant influence of . fox upon nest

initiation and location has been discussed (section 10.1).

It used to be really upsetting when the
island you're trying to gather eggs from

had a fox in it. And the ravens are
even worse, because they can hop around
and try to remove the mitiq. When she

does move he'll take an egg for sure.
Joe Emikotailuk, Sanikiluaq

Gulls and ravens are the ones that eat
the most (eggs)... I know the ravens.
Once the female is in a nest, the raven
will jump up and down in front (of her)
trying to scare the mitiqg. When she
flies then the raven will eat.

Davidee Kavik, Sanikiluag

The ravens go to every island to 1look
for eggs. ... (they) get the eggs for
their young. They put it in their
thrcat and when they reach the nest they
vomit it to their young.

Moses Echalook, Inukjuak

Lots of ducklinés are eaten by gulls in
the summer and I have seen more than
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once they Jjust wait for the mitiaraks

(ducklings) to go back to the surface
before they snatch them.

Lucassie Inuktaluk, Sanikiluagqg

. Snowy Owls (Nyctea scandiaca), Gyrfalcons (Falco rusti-
colus), polar Dbears (Ursus maritimus) and fox prey upon
adult and immature Hudson Bay Eiders. Paulusie FEkidlak of
Sanikiluaq explained that the Snowy Owl only feeds on eiders
when other prey, such as rodents, are not available. But

when an owl is hungry it has no difficulty capturing an
eider.

The owl usually follows the mitig along
the (ice) edge... the way the owl gets
the mitiq 1is that the owl 1is Jjust
sitting there, just waiting. When he is
hungry and knows the mitiqg is going his
way, he goes way up in the air and just
dives right down to the mitiit and gets
one of them, hits it with his breast,
because the Dbreast of the owl is very
hard. So they hit the mitig while it's
flying... and when it falls to the ice
they just grab it and kill it that way.
Paulusie Ekidluk, Sanikiluagq

Foxes take their share of eiders from along the ice
edge at night.

When ducks go to sleep during the night,
they bundle up together and they sit
there (along the ice edge) and there are
thousands of themn... So the fox goes,
creeps up on the whole bunch and Jjust
bites them during the night... In winter
when there are a lot of ducks, you can
see the tracks of foxes. There are a
lot of tracks on the ice.
Paulusie Ekidlak, Sanikiluaq

(the fox) are always near the edge
because of the mitiit. I've noticed that
there aren't too many foxes 1in the
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mainland in midwinter. They're just on
the floe edge because of the mitiit- and

eating the polar bear's leftovers. In
the spring they move back to the
mainland.

Johnny Kavik, Sanikiluagq

In Johnny Kavik's experience, the "weaker" eiders are

more likely to become the victims.

Since the animals are 1like people ...
some can be poor. Those poor ones are
the ones that are usually caught by the
other animals.

Johnny Kavik, Sanikiluaq

But referring specifically to the Snowy Owl, Paulusie
Ekidlak believed that owls will take any eider that ventures
near enough, whether it be an adult or young, male or

female.

15.3 Eider—gqull association in winter

The ducks are their mothers, they (the
gulls) can only survive through them. If
they spend the winter alone, they
wouldn't survive. They usually take the
food the ducks are eating.

Davidee Kavik, Sanikiluag

In winter, when hunters were trying to locate Hudson
Bay Eiders along the sea ice edge, they would 1look for

gulls.

Since we were able to see gulls, and
gulls are usually seen where the ducks

are, we used to try to go to them. And
we used to see a lot of ducks on the

moving ice.
Davidee Kavik, Sanikiluag
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The gulls would remain with the eiders in order to feed

on prey that eiders brought-up from below the ice.

The mitiit usually put the food on top of
the ice and the gulls usually eat with
the mitiit. ' ‘

Johnny Kavik, Sanikiluaq

This association between gulls and eiders was variously
interpreted as the gulls stealing from eiders, gulls eating
food rejected by eiders or gulls helping the eiders.

Even if they (the gulls) don't take the
food the duck are trying to eat, they
(the ducks) usually put the food aside if
it's too big.

Noah Arragutainag, Sanikiluaq

... the gulls help the nmnmitiq. If the
mitig happens to lose or drop something,
say 1in the water, the gulls will pick it
up and take it back or give it to a mitig
«... that's what I used to see when
hunting.

Isaac Amitook, Sanikiluaqg
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