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/ , King eider (Somateria spectabilis) were studied -
. ' O )
\ on Bathu}bt Island, Northwest Territories, in 1971 and

Y

1972. Special emphasis st placed on the reproductive.

cycle. ¥od

v oM

Most birds were paired on ‘arrival in mid Jﬁng:

\ . ' .
thereafter activities related to maintenance-.-of the pair
. e N _
bond increased, Copulation was observed on tne study area.,

A

Nest‘inifia;ion.occu:red in late June-and eariy July.

The duration of the laying periodfilonger in l972,.seémed'
. > AR . - o N

» ) ) v - « - . : -
relhted to severe weather cond;flons encountered in that _

“
‘year, . o h . N
Y e . ! ’ ’
. King eider nests were found in' three major - ., oL
. . P . v i

habitats but a marked preference for saxifrage harren
. . . ' v * ]

ridges was }ecordpd.” Birdghselgciédu%:bicrohabifat that

ihcluded moré vegetation than surrounding areas and they

: St g ‘ i
"*also added vegetation to line the‘nest. Down was
N o : - . R Y
‘ ) progreésively added after laying-the third egg. The female
’ ' ' . cL 8 o : , L L ‘
_ did little or no feeding duringimcubation and showéd a
- . - : - . N . o } " .
high degree of nest attentiveness, :
e e ' High numbers of predators were.recorded during ,. -
q » s T . . . i R L
_ this‘stﬁdy:%*axbgiC:fbkEB and 16ng?#§£}ed j%egers were the ’
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o N
main predators taking king eider eggs. My presence

>

around the rests may have resuited"in>incfeased.rates

of predation. Incubating females in this area were not

seen to defecate when flushed from the nest. The lack

)

of this repulsive material may have led to increased

prgdation by arctic foxes,

"

Creches were .not observed in fresh water areas

N

although more than one female was occasionally seen
; . ,

acéompanylng bfbods. . .

Feeding éf?avior and_analysés of gizzard contents

contents revealed that king eider fed on plant and ahimal‘

matter when in fresh water.
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'Z oeﬁf dee qu elle a’ fait sén>chﬂix.; Blle djoute des lt'”

'sud. Les dates d'arrivee s'échelonnent du 11 au 16 juin

'RESUME - . R

L'écologie de l'eider remarquable (Somateria

" spectabilis) a ete étudide du 9 juin au 16 aout 1971 et du ’

17 mai au 12 aoat 1972, & la station de recherche du Mus€e

)

Nationél du Canada, sur 1! 11e Bathurst, T.N,-O. Des

Vdonnees pour 1968 1969 et 1970 ont été obtenues du s

personnel de la statlon°

‘En 1971 et 1972, 1'arrivée des eiders dans la

¢ - 14 - (4 [ 4 i & ’ ’ 4 ‘
region a l'etude a été précedee.d!un front chaud venant du

v

a

pour.1968_é51972.

Le cqmportement nupt1a1 et le* comportement

agonlsthue de 1 elder remarquable sont decrlts par rapport

a la reproductlon. Les couples étaient formes 2 leur

: arrlvee dans 1a reglon a l‘etude. Les acthites du male

d;fferent 1egérement de celles decrltes par Johnsgard

(1964); les act1v1tés de Ya femelle ont recues une
. X

attention partidullére. La copulatlon a ete observee 17

fois sur 1e terrain de.reproductién.A La femelle~ehoi§it
I’emplacement du nid en présenqe du mﬁle.. Le r81e de ce

de ier sembre assoqie 31a protectioﬁ de la femelle contre

L3

1es predateurs.- La femelle pond habituellement .le premler
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végétaux au nid pendant la ponte des deux premiers oeufs
pour couvrir ceux-ci lors de soyabse‘nce; Elle ajoute

. aussi du'duvet progressivement jusqu'a ce que la couvde

1 4

soit compléte, mais surtout pendant les trois premiersﬂ
jours d'incubation.. Le mile reste dans les environs du n4d
jusqu'a ce que le troisiéme oeuf soit pondu. Une

. . ’ . -

dissolution passive du couple s'ahcomplit.

’ Les miles se regroupent sur les étangs d'eau
douce, ‘et quittent la région peu aprés. Pendant 1'incuba- .

J . ‘ . o J
tion la femelle est trés attentive au nid; elle se naourrit

N\ peu ou pas, et passe plus de 95% de son temps a incuber.

. 9 . . - : l l 14
Les femelles non-reproductrices et celles qui ont échoué

4 o . ’ * A

dans leur tentative restent en groupes en eau douce pour

environ 3 semaines apres que les miles Boient partis,

La_couvéé.ﬁoyenné varie entre 5,25 oeufs en 1968

S

et 4.00 en 1952; Em:re 1968 ‘et 1072, 1969 Fut la mellleure

-aﬂnge avec 21 5% es nids dont ﬁn ou, p1u81eurs oeufs ont

.'éblos.. Pendant ces i années, 0 .5 conneton~par nld (n=63)
a éte. prodult. Plus d@ 95% des nids observés ont été
A ] ‘ * \« J .
L detruits avant 1° ec10316n des oceufs; des renards arqtiques

LI

.sont responsables de 1a predatlon dans 79% des cas, _Il

?sembIe y avoir une relatlon entre la perte des n;ds la

4 [

populatlon de lemmlngs et,}a forte densité de predatéurs

Sy o \? : o ;, S * “,,
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dans la région i 1'étude,

Entre 1968 et 1972, 69% des nids observes et.a:.ent v

sa.tues sur. des terrasses et des penteg graveleuses Le

‘\‘ \ " k)
t copvert vegétal (moins de 30%) etalt constltue suftout \de
'Saxifraga pppositifolia. Les nids trouves dans cet habl\tat
]

etaient sltues dans des depressmns formées 3 la perlpher e

B

dées polygones. Ces depress.lons creent un microclimat ou la

-

température est de 79¢ & a 9°C plus eievee que celle de 1l'air
) 1
amb:.ant ' o S ,

L'ali.mentatign en-eau douce est semblable & celle'
A ;
-des Anatinae. L'analyse du conteny des gésiers revele

"que 1l'eider remarquable Se nourrit en eau douce de matiere .

-

vegetale et de’ matlére am.male.

*

Des mdlv:l.dus non-reproducteurs ont -é€té observds

a
en 1971 et en 1972 . En.1971, laWoymne de l'mltla- -

, tlon des couvées etalb le 28 juin, et en 1972 le 8
<
Juillet . Le dela:. eta:.t assoc:.e surtout a des temperature?
Q ¥
ba-sses, a la presence de g],ace sur les etangs et Ies lags

-

et ‘de neJ.ge dans les regions de n{J.dJ.fJ.catJ.on. '
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IRTRODUCTION
L8N

'“Kiﬁﬁfeiderw(Sanateria spectabilis) is a monotypic

species whose breediﬁg activitief in North America are

conflned mostly to the Arctic. It seldom nests south of

- 639N and is by far the most numerous of the four:spec1es
. of duck known by the vernacular name eider (Myres, 19581
Barry (1960) estimated the‘king eider pOpulation
for V1ctor1a Island to be in the order of 800, 000 blrds and.
that of Banks Island to be nearly 100, OOO Taking into

consideratioh the extent of the king eider range, the total

-

population is in the order of 2 to 4 million birds,

Surprisingly, the ecology of the species is pod&ly

'

known., The reasons for the lack of knowledge may lie in the

-

remoteness of the Eggeding rahges, the-non—colonial.aSpectw

. travelling and living .in the Arctic. : : ‘ y

'Observational data obtained in 1969 while at thé

.o : x , :
‘ of its breeding and the difficulties associated with , //

"National Museum of Canada High Arctic Fleld Station A
L Ry

stlmulatea my 1nterest in the ecology of the species,

Y

MacDonald and'Parmelee (pers cam,) recorded 102 male klng

. elder in the valley prior to nesting 1n 1968, With such

-7

dens;t;es 1t—wa8,deemed feasible to examine t biology

Wy
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!
of king eider while present on its summer fresh water

habitat, - ,

Speéifically, I studied courtship acéivities on
therbreeding grounds,‘feeding behavior; nest site
selection, incubatibn,,pgeéation pressure on incubat;ng
fEmalés’éné haBitat utiiization. The effects of -
météorological conditions on the prééuction of king eiders,
as well a$,£he4pfeséncé of numerous avian-and mammal ian

predators were also investigated.

¢ ’ - » .



Geography : ) : Co

The study area (Figure 1) is included in a

v

circle of radius five kilometers from the intercept

75°43' N and 98°25' W, the position of the National,
. the : ,

-

Museum High Arctic Field Station on Bathufst Is1and, CE

N.W.T.' * The area lies in a depressipgfwhich, according

i

'tdiTaylgr (1956), must have been until quite recently

L]

an east-west éffait across the island connecging
Bracebridge and Goodsir Inlets. Tﬁe depression Aitself is
actually a low and broad valley roughly 11% km2, the marshy |
bottom o§ which is marked by 1nnumerable sma‘illakes*and

ponds...It‘also contains two large 1akes in the west part
/ , . , .

of the valley, The largest has been regently named by -
I \ ’ . . . '
Statiop paersonnel "Hunting Camp Lake" and is roughly 5 km2 .

The second is "OOblomie Lake", roughly 3.5 km2 The marx shy
area that includes the small lakes and ponds is about o
25 km2, S

Taylor (1956) cons;abfed the valley a fault zbne 1\%}\)

that occurred as a depre951on probably fllled w1th C

* -
q

sedlments. The serles of rollingahxlls_toathe porth )

P

.and soufh are mainly sandstone becamlng more.

"dentrltlc” and ”1ntr1cated" (Bird 1967) toward the east, ¢

,cher geologlcal,fqrmatlons-on bpth sxdes of the valley are -

. \ .
& ‘ , , S
R Y



- Figure

4

1. Air photo of the valley between
Bracebridge and Goodsir Inlets, .
Bathurst Island, N.W.T., showing ..
the study area in the vicinity ]
of the National Museum Field
Station, which is indicated

by a dot.
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\
composed of folded sedimeptary focks, limestone,'éolomite
aadAshaiea(blake, 1964) .
The‘drainage of the area is ratﬁer camplex,

The adjacent hills and upland rldge which usually has a
shlngle surface, are well,dralned and their effluent goes

direcfly into the valley or else through small tributaries
. i (S ¥}
to the main river which eventually empties into Goodsir

vr‘

Inlet and whlgh has been named Goodsir“River by Station

personnel. Its southern tributaries drain the lakes and

ponds of the valley for ten milés to the west, Its

ﬁorthefn tributaries drain the 'system of barren ridges for

twenty miles to the north and north-west .

'Cfimate s
) ‘ - v | | y .o»
Bathurst Island is located in the middle of the

Canadian‘Arctic‘Archipelago.‘ No location on the ialafd is
morelthaa 15 ﬁiiesbaway ffom the Arctic Ocean. The
marltime 1nfiuence of the dlfferentic;annels surroundlng
Bathurst Island stands out as a major contfél of the
fsumm‘k climate. Average sncw~fa11 iS‘less than 30 inches
-~(Rae%=19519 and most ef 1t occurs in October and May. Snow .

and frost can occur at any time durlng the summer. Little

mertlng,pqcurs prior to'the second week in,June. However,



B
“~
i

. once the melting process has. started, snow disappears

rapidly and by the end of June, the island is snow free,

.except in hilly terrain where it lies in gullies.

7 ' | E

In June, July and August, low lying stratus L

clouds and coastal fog are common cllmatlc features,
. . )

Partially ice covered waterways influence the climate byoﬂﬁb
adding suff1c1ent m01sture whlle holdlng air temperatures
to within a few degrees of ‘the meltlng point (Rae,. 1951)

Mean temperatures gradually decrease in August and by the
- .

. middle of the month, below freezlng temperatures occur

frequently, Tableml glves the Mbnthly mean weather
e T

recorded in a Stefanson. screen . for 1971 and 1972 on

»

Bathurst Island, compared w1th 23 year average for;

-
k3 W=
CET

“Resolute, N.W.T. (Atw Spherlc Env1fonment Service, igzﬁ)qu
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LITERATURE REVIEW

) .
\ “i‘}- j’ ' . Y

Exdeét for the few descrlptlons of behav1or

from field ervatlons by H8hn (1957), Myres (1964) and
/, !

Drury (19610 most of the publlshed behavior ‘studies are
- 'frgm Capt¥V§ ddcks kept at'theOW1ldfowl Trust in England
(dohnsgardf.1964)Vand:from film st}ips faken,at the same

’ / AinstitAui:j:’on and analysed nb;( Sherman (1.965’) . The various
plumages#areﬁwellrdescribed by Portenko (1952).f A compleﬁe o .
descrlptlon of the taxonomy and ecology of, the klng eider
. Iy .

. is to ag;ear in Handbook of'North Amerlcan Birds, Vol. II

1

KR S. Paﬁmer _1n prep ). “The amplltude of the fall,

Jnnlgratlon\gf documented ﬁy WynnenEdwards (1952) and
' ‘Yw R
' Thompson and Person (1963).v ' v

s . ”N % . T '

e d - Faunal studles 1nc1ud1ng observatlons on the

\‘_ . ? ecology of kgng elder whlle on the breedlng qrounds have/
’ . ,’ ;} - ' B
g been conducted ‘on West Central Ellesmere Island (Parmelee :

.‘\

N

d MacDonald} 1960) Prince Patrlck Island (MacDonald

RN 19%4) mlef Ringnes Island (Macnonald 1961), Melville o
and’ Southampton Islands (Bray, 1943), Banks Island '

o e

watson, 1951)

.

Foxe Basxn (Ellls and Evans 1960),

! ':.“‘4 E AV v o . . , o R

e el i Sy
£




‘Jtr_-the'%rlbe Merglnl. The'A"O U

Southampton Island (Sutton, 1932lT)Chesterfield nlet

L b 2

: (Savile, 1951), the Perry River region (Gavin, 1947; .
Hanson et al., 1956), Bathurst Inlet (McEwen, 1957), the

Adelaldi; (/sdTé (MacPherson . and Manning, 1959), the
Central Ca adlgn ArCth (Fraser 1957), Victpria Island

(Parmelee eg\éii, 1967), Hershel Islgnd and Fhe arctyé

coast of Alaska (Dixon, 1943) ' The wqﬁk% of Mann}che

gt

(1910) and Dalgety (1936} f£or Greenland and Ogilvie and

v

Taylor (1967) for West-Spitsbergen are also of interest.
_ Taxopomy o e o
- ' S L S S
Much confb51on still eg&sts concernlng the
f’taxonomy of the eiders, DelacouroandzM&Yr (1945) and

Johnsgard (1960) 'the latter on the basis of behavior

A

Jand cranlal oste010gy, refgr\to klng elder as a, q\kber of

N Yo
957) cfegs;fjes the

'é}ders in the suhfamlly Aythylnae. L, ’,-‘ "
. A freLh water orlgln and subsequent 1nva51on toA

“ the marine. habltat (Humphrey, 1958) breedlng 1n fresh

?

water feed1ng-behav1or and m1Xed dlet whllé in fresh

water and sxmllarlty of the female plumage/to that of the -

N

Anatlnl are characterlstlcs which 1ead me to agreei“;th
: o / .

10
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Delacour (1954) and Humphrey (1958) ip. placing
them in a separate tribe, Somaterini, near the tribe

Anatini, s : L
‘ _ o . _ .
t R

Distnibutiong
v

Considering the pubiished accounts, it seems that

the distribution as given.in the A, O.U. check-list (1957)

N and Godfrey (1967) is too exten81ve and should be revised

!

A review of faunal studies. performed:in the Canadian Arctic

TS s
r

showed that the range is discontinuous in a few locations,

A new dlstrlbutlon map for Canada (Flgure 2) was drawn

Ay ' o
. Mannlng (1952) found knng elder nestlng at Cape

Henrietta Maria in Ontario but. the speoles Has not been

.\

found on the Man1toba coast (Jehl and Sm1th '1970) . 'Todd o

{(1963) ‘did not, find klng eider'breedlng on the east coast

¢

- of Hudson Bay but Godfrey (1967) refers to the spec1es

MacPherson and McLarén (1959) found klng eider Only to beé

sprlng and fall t\hnSLents at Cape Dorset and on the

‘!’

"southern coast of Baffln Island n Northerly klng elder

l have not been found nestlng on Eilef Rlngnes Island

n v -

«<f

(Savxle 1961), The specles probably nests only 1n s@all o

numbers north d! the 78th parallel as sxghtlngs %?e not

Ll
N

4 g I
N breedlng at Stupart Bay and Klgaluk Rlver 1n Quebec.t. fgg
i ' .
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numerous, On the basis of observations by Barry (1960)
S N -
and Parmelee et al. (1967), I believe that the most
" numerous breeders are concentrated in the western part of

the Central A:ctic.

13



METHODS

2

TR

7 v
005dUCted Erom June 9 to August©l6,
;o Au;ust 12, 1972. Upon a:rival at
the study area- in Ma& orlJupe, snowmobiles were used to
reach areas yhefe deeﬁ water Qas availab%e td eherebirds
aAd waferfowl. During end after the meiﬁkperiod, the study
area was visited on foot; mq#orcycles ;ere seldom used *
becauee of the resultant damage to the tundra.Q
| Observations of courtship and'feediﬁésbehaVier,
and nestiné‘habits were conducted from a’distence using a
30% spotting'scepe or-7x35 binoculars. Weather, permitéing;
censuses were done dally at approx1mate1y 2300 hours from
Camp Rldge. Klng eider were normally grouped on large
ponds and lakes and condltlons were ideal for scannlng
most of the study area.
Courtship behavior, nest site selection and
- nesting. habits were recordéd on 16 mm film usiné a Beaﬁlieu
R, 16 c1ne camera equlpped with a 12 to 120 mm zoom lens-
addltlonally black and white and color StlllS were taken
with a 35 ‘mm Nikon camera equipped-with a 450 mm lens«
* In order to acquire~informet&on eeemaintenande og

Vthe pair bond and feeding behav1or I spent 68 hours in the

vic1n1ty of ponds and lakes of the study area. .

‘14
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Approximately fl‘ﬁours were.spent on ridges obsérVing nest
site selection and 52 hours were spent in a blfnd t§ obtain
data on laying and early‘stages of incubation\gt'ohe nest,
Further time was spent at activities outlined below.

o ‘ o .

'1 Upon ne;t initiation,a 4 km? quadrat with markers
every % km, already ih/use by H. Mayfield to obtain data on
nesting densities, included 4 different. types of habitat
v‘=\ found in the reglon. The quadrat was walked every second |
day when time and weather peﬁﬁitted; usually. j#r transect
lines approximately 100 meters apart, to fihd all nests

within its boundaries and establish whicgthabitats were useq

&

-

by king éider. The same quadrat‘was sometimes walked'at
random during the melt, fhe rest of the regiqn included in
the study area was walked several times takihq into
"consideratioh suitable habitats for nésting king éider.l

King eider nests were plotted on an air photo and the
habitat-recor@ed'in’oréer'to establish habitat préference
for the nest site.: Outlines of-the major habitéts wtre-

- drawn'og the same air\phott. . . g

Upon nest initiation in 1972, two blinds were .

. ;,,/“, .
(o

constructed approx1mately 50 meters from 2: dlfferent nests
- to observe behavior of the female durlng the 1ay1ng and

'1ncubat10n period u At one nest Iqult;channel hle._ ‘

°
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various locations around and in the nest. This enabled me
_to obtain data on various gonditiens encountered in the
vicinity of the nest and to obtain contihuous temperature
recording in the nest,

. Vegetation analysis of 1 m2 surrpundihg 19 nests
was performed using the standard meter square metﬁed

. a

(Oosting, 1956) to see if vegetation cover showed
similarity between nests found in the same habitat., With
the incorperatiod of the Daubenmire regtadgle 1/10 m2
plant cover was estidated to the‘nearest 5%, Plants
collected were identlfled in the field u31ng‘¥or511d (1964) 3
-and subsequently verified by botanists present at the
Station and at the Herbarium at the University of Alberta.
) In 1971, 4 femeles were banded using the stahdard
metal bands provided by the Canadian Wildlife Service and
plastic color bands. dTinof the previqus femalesiwere aiso
collar banded in order'to see their movements in the study
area and to obs&rve their possible return to the'area in
1972, 'Subseqdently both females coliar banded leftﬂtﬁe
study- area and were ‘néver observed agaln. In 1972 , one

’4tame female under observation was banded using only a

standard metal band.

-.," ' In addltzon 6 arctic foxes (Alogex'

!
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live trapped in early June 1972, They were ear marked
;itﬁ plastic phosphorescent tape, sexe was determined and
they were released in order to determine.hunting
territories and to observe if predatién on king eider nests
was performed by one individual more than another‘.v

o A totai of 15 king eider weré shot from the
Bracebridge-Goodsir valley in dider to determine their
brgediné status., ‘Upon collecting, 30 éc of 70% alcohol
was forced down tge oesophagus of each bird using a
calibraped wash g;ttle. ' This prevented post mortem
digestio;.of gizzard cohtents that were subsequently
*anaiysed in thg'laboﬁatory to asceftain, %y'an index
‘method, fqoq maéerial obéhineétin-fresh(yéper. Droppings
.of king~eider Qere aléo-cgllgéﬁéd:dﬁring'both.breédiﬂg
seasons tolestébliSh food tYpeéﬁana'State of digestion.

-

On July 10, 1371, a Twin-Otter plane and on
0 &
August 9 of the same’ year a Hus 500" he11c0pter ‘were:
‘- . . r

QSed for waterfowl censuses 1n the Bracebrldge-Goodslx :

valley, l\>v o

LYy



<

RESULTS AND DISCUSSION

Habitat

,In the Arctic, differences in use of habitat by

result of fluctuating environmental factors from one year

to the next  (Kessel and Cade, 1958). Habitat was

.Classified into different types (Figure 3) in order to

@7

determine whether king eiders selected one type more than

another for nesting. The description of the different

?

habitats was based on Polunln s (1948) and Kessel and

Cade s (1958) descrlptlons and applled to the High Arctlc

env1ronment. The study area contained 7 habitat‘t?oesi
1, Sédge-érass marshes.

These marshes occurred in the‘lo;er part‘of“the/
valley," partlcularly around ponds and lakes and 1ncluded
for the purposes of thls study, the "hlllOck“ tundra type.

They were characterlzed by high m01sture content upon

which the vegetation was’ dependant Durlng the . sprlng melt‘

o

thls habitat type was uSually covered by a few cm of

water, Membérs of the Gramineae CYperaceae and

bryophytés were the most cqmmon plants, secondary

spe01e8 such as/ 1fraga grculus and specles of

Ranunculaceae were numerous.f vegetatlon



barren tundra and
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cover ranggd from 90% to 100% and the substrate was
usually covered by bryophytes, Low center polygons were
commonly found in this habitat type. Sedge-grass marshes
gbvered 24% of the study area and were utiiized’by king -
eider in spring,
2. Sedge-érass ﬁeaddws.

Theee meadowé were found peripherally to the
sedge-grass marshes, on terraces, or sometime® in small

valleys in the surrounding hills aéd were characterized by .

damp to dry substrate. Tussock tundra was also present and

was characterized by well drained soil, Salix arctfcus_

and Graminea were the primary species with relatively few

.o
4

secondary Species. Vegetation cover was usuall&’?O%

to, 100% with relatlvely less bryophytes coverlng the

substrate than in the sedge-grass marshes, ‘Sedge-grass

meadows covered 17% of thé study area_and were utilized to

a limited}extent'by king eider for nesting::

3. Late-su;w area., S .
{Thie was usually a transition ZOQe'petueéh_sedgef

’grass meadow and batren tundra. On' the etudy area, it was

_usually found at the bottom of the system of low barren ,

ridges extendlng westward towards Bracebrldge. In thlB i .

i/

L afea, drmfting snow accumulated durlng the wlnter and

.
A . °
' N .

. < .
. ) . -
‘ | | y i ’/\ |



persisted well into July. This area was characterized by
a damp layer of bryOphytes, ‘ Yascular plants)associated
with this zoneuwerelnumerous, but considered secondary
,speoies oue to the thick layer of bryophytes. The late-
snow area covered approximately 2% of the study¥area and,
dependlng on the amount of snbw was utilized to a llmlted
extent by king e1der for nestlng. |
4; Barren tundra. .

Barren'tundrs cailed dry tundra by Kessel and
Cade (1958) w@} malnly a hlghland habitat, but was
occasxonally found xn lowlands assoc1ated with hummock
tundra and high center polygons. On the raised béaches;.
barren ridges'and rolling nills'of the study_area, where
'barre? tundra was most common, it was characterlzed by the

presence of sorted-net polygons where 1fraga

21

022991t1f0;1a ‘was the prxmary spec1es w1th few h;gh Arctlc

assoclates such as Sallx arctica, Papaver radlcatum

Sax1fraga caespitosa. Plant cover usually ranged between.

15% and 30%; bryophytes were. usually found in the }
depre551ons formed by sorted-net polygons. Llchens were_;;
usually abundant and dxversified W1th Thalmolia .

vermicularls being the most common The barren tundra

7hab1tat'covered -36% of the study area and was most

g

"\) . 5 '>0 "j. L N



.
important in terms of nest sites for king eider.
5. Pélar.desert. |
Although polar deserts‘were widespread in

the higher regions of Bathurst Island, they comprised
only 9% of the study area.  They were characterized by
;heir;rocky éubstrate with leés'than 5% plant cover with
lichens being reiativeiy cégmon, They wére never used,Ey
"king eider.
6. 'Alluvia1 deposi£s..
Alluviai deposits were mostlf foﬁhd along the
~ Goodsir River and were charactérizéq by ggével gérs, sand
bars and mud flaés. Alluvial deposité coveéed
approximately 3% of the study area.
7. Lakef |

~ Hunting Camp Lake was eutrophic and cqgered
about‘g% of the study afea. It; dépth rangéd between
‘one énd féu;‘feet. The boﬁtgm ﬁas éovefed_by a three to -
four inch ;ayer §f mud unferlain by permafrost, VThe
eastetn'ena of the;lakélwas free of;ice.eariiéf than_ﬁhe  |
-weétérnAend'and was alwayslqécﬁfiedlby ki;g eider;dnce
open yéter was present.“Sﬁbmérgént plants shch as o
A;ctoghiia §gl2g and bryophytes were commdnlyifohdé. ~
Aqﬁatiéfinvertebr;;es wé#e abundaht‘fbr thg High Arcfic"

. enyiromment (Shish, pers., com.), B

e
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Spring migration and arrival at the breeding grounds

N
Y

Birds were observed in the.vicinity of Bathurst -
Island at the end of April, 1971. Jonkel (pers..com.)

observed male king eider "in an open lead in the vicinity
[3 . ) :

of Bailie Hamilton Island, fifty miles east of Goodsir  \.
Inlet.

Spring arrival dates.for king eider in the Brace-
. .« ) (S ’ % , e
bridge-Goodsir valley for theé-period 1968-1972 ranged from
. 1. i

June 11 to June, In 1971, 20“to 40 knot winds-blowing

from the' were recorded-during the ‘first -

observat i j eider in the valley, on June 11, With
the proloﬁ : these'%trong winds.untii-June-l4,
M- . E . . bl

-

erated and large pools of water wewﬁg \-\\

-

melting wéeﬁ
”ageilable fi bulk of-the‘populetion'which arrived on
Juﬁe’lB (P ; ;A), ~In11972f éouﬁh;west~winds preceded theé
'flrst palrs on June 13, The populatlon r

_a:x;xalmof :

’1ncreased slqwly unfll the next perlod of re orded south-A
/

west w1nds on June 22 when the klng e1der po ulation
reached Jﬁa maximum 6% 108 birds. e e e
';_~?1; u1gratxonal movements of birds have been o

assocl&&id w1th f'neral cllmatlc condltions (Drost l956).ﬂ C

(1966) birds are capable of uslng
[

ifor long fllghts during these season&%’//

-

‘Aécardinthe“k*

. baremetric pre
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uarfbtions; Bagg et al. (1950) after observing bird

e movements jn relation to meteorological patterns, concluded
“ e « ! )

that daring épring migration. pronounced movements take

place into or.through a given region durjng the interval
between the passage of a warm front through thatﬁregion and

~

\

the subsequent. arrival of a cold front,

. - Numbers of king eider, observed\}n the study area

" in 1971 and 1972 are shown on Figure:4.and the composition

4

of the'populatiop in Figure 5.
- e IR

Several factors such as available water, food and
i Ve ’ : ~ : . ) v o

social interactions are also important at the time of

’

arrival and.probablxminfluenced movement s througp the

study area.,” 1In 1971, 50% of the }ummer'water.eurface_was

{ -

P free of ice on June 18, as shown on Figure 6A, Movenients K3
- B // ’ ..
throughout the valley were numerous and flocks of from 2 to .

16 birds were spatlally dlstrlbuted in the. valley, o

~

occupy g preferred ponds COurtshlp act1v1t and feedln
‘t“ Y 9

K . N

~were. 1ntensxve. In 1972 few ponds @otallzng less than 10%

»

of the summer water surface were avallable to klng eﬁder

R . "
(Flguré 539 v Movements An the valley were restrlcted to e
. the eastern part where open‘water ‘was present and‘ln wi f»

. o

one 1nstance 108 blrds occup;ed a pond lesswthan % kmz J-V'

Displays assocaated w1th maintenance of the pair were

FE R : -0 .. ST U

t ¢ . . ‘s RN 4
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Figure 6, A. Region where open water:

" 4 OPEN WATER

a - was available to king '
® v eider on June 18, 1971. 0 4 B 12
‘ ’ km

. "Figure 6, B,

Region where open water was available
to king eider on June 22, 1972,

<

R
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-f‘igure 6..°C., "Region where open water was available
to king eider on July 4, 1971.

v

-

Figure 6. D, Region wheré open water was availadle
' ~ to king eider on July 4, 1972,
_ 2 , -

28



. 29
less numerbus than for the same period in 1971, and feeding
was much reduced. Observations’showed that loafing was

.,pfeferred to other activities. As melting progressed, more

open water was available to king eider (Figure 6C .and 6D).

L

Pairing |

The timing of pair formation in king eider is
poorlf knewn. It‘ie performed both on the wintering .
grounds and during northward movements (Palmer, unpubl.).

Most king eider were paired upon arrival on the breeding

—

grounds. Five.flocks centaining unpaired,individuals were
reCOrded:prior to the peak arrival on the sfudy area,’ Ig
1972, . fﬁo ‘unpaired females remained in the study area
ehroughout eourtsﬁib and iqitiation of laying. Afterward;
if present, Ehey could not,be separated from the groups of
Afemales fcuﬂd§in the'Gallef. They were usually seen with
the larger flocks and little agonlstlc behav1or was shown
-toward them by other females. These two females might have
been immature blrds but age . characters as’' described b§
77: Porteﬁ/; (1952) aq almost 1mp0581b1e to observe in the
efield Nevertheleés unpaired females were uncommon prior

\
to the 1n1t1at10n of\layzng°

I \



General behavior

/ :

The behavior of male king eider has been
partiallyiﬂescribed by Brooks (1915), Hanson et al. (1956),
- H8hn (195f),.Myres (1959), Drury (1961) and Johnsgard
(1964). Johnsgard's descriptions of courtship activities
are the most complete. fhe form.and duration of seven
courtship dIspégys in males have been investigated by
Sherman (1965). He concluded that most male dlsplays(are
stereotyped in both form and duration. The terminology
‘used follows that of Johnsgard (1964, 1965).

The bebaéior of the species is described witb.b'
respect to the major eventsyof the reproductive cycle.
Behavior patterns related te pair formation were not

observed on the study area as most king

eider were paired upon arrival on the breeding ground.

30

The bond existing between pairs seemed rather weak at that

time and many sdcial ihteractibns took place especially

between males, The intensity seemed also dependant upon

(\

~the density ‘of the populatlon - as more 1nteract10ns were

observed in late June 1972 when 108 king elders Were '

restrlcted to one Pond All 1nteract10ns observed resulted

in maintepance of the pair bond. With opening of the ponds

k'ﬁ%'eider tended to be widely distributed in groups of -

&
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2 to 16 birds-and‘couples; Most?interactions were -
obeerved durino loafing as pairsiwere closely gro;ped
at this;time.

dnce the pairs were widely distributed, it was

— found that king eider at Bathurst Island supported

Johnsgard;s (1965) hypothesis in which he snggested that
. . ) . ' L
synchronization of male displays was almost exclusively

the result of stimuli provided by the femaieulHowever on 9
occasions males.were observed to display by "pushing" on }

water in front of the female. ‘The females reacted 7 times
. ) * ’ .
'by "chin lifting" and the 2 odher times they continued
L] .

\

I feeding. \

Copﬁletion was obserned 15 times during 33 hours
of oBservatioﬁ’in 1971 and only twice‘in 1972 dnring 14
‘hours of obeervation. No predetermined sequence of:
courtship dlsplays was vbserved in males prior to
‘copulatlon but in females "chln 11ft1ng" always preceded

* the prone posture (Pigure - 7A). The tlme it took the male
to reSPODd to the pronejposture varled from 10 seconds to
approximatlvely 920 seconds.n On tvm;occasions the fenale

f;%, : temporarlly 1eft the prone posture to perform up and ‘down

o mQVements of the head (Flgure 7B). COpulatlon (Figure 7c)

« ¢

was always dbseryed to occur after the fema1g~had taken the

N . A
- . + | N L



. . )
! [ \ 'h "'
A |
Figure 7. Mating posture 4in king eider. e
. . i . : R

A, Préne_ posture in female,
‘B, Solicitation by female.
C. 'The male grabs the nape of the female.
prior to the temination of copulation.

Q:\
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prone posture;

ﬂ\The behavior observed during nest site sélectioﬁ,
nest initiafion and incubation is describea in a laﬁer
sect;on of’this thesis,
| With initiation of incubaéiOn, therg.was
" apparently a weakening of the pair bond. On July 4{ 1971,
while obse#ving males congregating befére leaving‘the
breeding grounds, intense_coufgship displays were obsérvéd
among the males and polygamqus behavior occurred. A single
m;le swam away from the group to join 4 nearby females .
Within é fivé mingtg interval, the male was seen copulating'

with two different females, Similar behavior has been

‘)observed in common eider- (Somateria mollissima)

_ (Palmer, unpubl.).

r : With departure of the males, non~breeding and -
. ’ - . B} : \ | ’
nonesuccessful females were observed on the study area up

_to thrge weeks, Then they gradually departed from the fresh
water area. Their activity consisted mainly of feeding and

loafing._fLittle agonistié'behaviOr-waé recprded‘among
these groups, e : o | S . ’ -

9%}



Cour.ship displays

A tofal of twelve male and one female courtship
dlsplays have been described by Johnsgard (1964). All 6f
these dlsplays were observed on the study area and their
occurrence is given in Appendix I. Of the twelve male
disﬁlays performed “"wing.flapping” and "bathing" differed

markedly in form,

Accordipg to Sherman (1965), "wihg
flépping" was commonly observed after landing, resting and
f bathing and often befqre "upward@ stretch", Johnsgard
(1964)- and Sherman (1965) found that durlng "wihg flapplng"
the head in male was raised fram 45° to well over 90°
from the horizontal~axis°' I ob%grved in the field and
later anélysed from 16 mm film ;frips that the position of
. the head in males“was’noé always at an angle but was often
horizontal to the water KFiéureJBB); on the baéis of the ’
heéd positioﬂ and activities preceding "wing flapping",
it was then Elassified either as a courtship diSpléy or as
a coﬁforfnmowement. cOuryship "wing f1ap5ing5 ih mdlé 
. consisted in lifting the;ﬁééd verticallyvso.;hat the black
"v" mark present on the throat of the halé,Was exposed
1 (thnggard,-196€)vt6 othe£'héle§_or.£ema1es.p:e§ent.
Cq_mf_b:ét “wing flapping" in: males cénsi‘si;ea of kéep'i.ng the

34
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~ Figure 8.

35

:'Varia:ti8ns in “w>ing flapping" by king eider.,
A, "Wing flap,,p:.ng" as a courtship
"display in male.
B. "Wing flapping” as a comfort
movement in male, | B
C, "WJ.ng flapp;ma",commonly observed in .female, i
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head. in the horizontal position and was observed after
landing, bathing and prior to "upward stretch".

"Wing flapping" was also observed in females,
The head .position was observeod to be cIos? to the
horizontal‘a‘xis (Figure 8C). In females it is believed
by Johnsgard (1964) to be entirely ?anfort movement .
N .

“Bathing" varied in form ang} duration., When
assooiated with body and plumage care, "bathing" involved
. little splashing and lasted from 10 to 35 seconds . .
“Bathing"’ assoclﬁd w1th copulatory behavxor was v:.gorous
and much splashlng was mvolved It lasted frcm 20 to
a_pproximately 90 seconds, although one female was pbserved
t? continue bathing for abont S.minutes after copulation.
After "bathing" dlsolays such as head rolllng, w:.ng

®
flapp:l.ng, upward stretch and preem.ng were commornly

-

observed. ) . y
‘ y, . :
. 4 . ’ N . ' . v
" The. study previously mentioned emphasised
- courtsHp displays of the‘male but little information on .

<y

\

femalee'is available. My observat.tons of cou‘rtshlp
‘activz.tJ.es revealed/that "pushmg" on ;vater was rare in.

,' -~females and was observed only on two ocmas:.ons. The
movement of the females was lpss complete than that
’,des_o_r__-lbe_d* f_or_m_al,es b.y Johnsg_ard (1_964‘)‘. The fetnales S

P

SO . -



‘observed lesd

also lackg it pe ' souna‘emitted by the male.

/

fs absent from the female courtship

- ' ro-
N
.

1ing" also occurred in females but was

(Appendix I). This movement was less

exagerated th the male and Seemed to provbke égonigtic

. ‘.

behavior in it

behind the wing" was less common in the
female than in tMm
l ! i

of secondary impag

'male (Appendix I) and was considered

bn ce among the displays of the female.

L}

Agonistic behav

Agonisfié_bghavibr was observed only when'king

+eider were paired, On water agonistic behavior was

observed frequently wheq\birds we:e in large groups.

-

after arrivel when‘large groups were restricted to'z or 3

melted'ponds On land agonxstmc‘lehaﬁlor was observed when

- e

klng ezder were loaflngJon 1slands or shores of melted

.jponds. It con81sted of ”chln lifting" in females 'ﬁhead'

® Q

+

‘t0531ng" and chase in males.

"Chln 11ft1ng“ (Figure 9A) was the most frequent

" display ébserved 1n the female and was slmllar to "head

-

37

avior was most intense from two days to a week

o
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+B. "Alert posture", -
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. threat display and was often accaompanied by a "grunting"
’ ’ { . .

.. threat beha&uor. s

‘_and were observed 8 tlmes between males, No surface

tossing” in the male. Primarily “chin lifting" was a

Id

sound., It was observed in the presence of maies’and

-

ferrales,
A s1m11ar display (Figure' 9A) also descrlbed by

Johnsgard (1964) as "chln llftlng" 1s considered by h1m to

be a courtshlp dlsplay and was- observed during courtship

tact1v1t1es. It was difficult to determlne the sxgnlflcance

.

of the display when it did not result in threet or chase.

- e

" "Chin 1lifting" as a threat was’ always performed toward an~

~other female orkanother male’other~than its mate.

ﬂ

39

The "alert posture“ (Flgure QB) was also notlced )

L

durlng periods of agonistlc behav1or.' Ig;cohsisted of
elongation of! the neck and raising of the head and was"

observed in both sexes and usually preceded taklaﬁ off or
g . & :

o

£

~ . Water surface chases* (Fz.gure 10) were J.nf .queﬂ

W

. ‘n\' s

) tossing preceded surface chases and no body contact was .

3]

ever recOrded They were always the result of - "chin

llftlng" bx the female. Its mate was always dbserved to .

’1n;t1ate the chase. The dlstance covered°was approleately
.AJ }.’_. S A

’chases were observed between or tcward fema;es, “Headf' .

-4 to 7: Meters. ‘;ﬁ‘»;- » R . - . : Agi*gf‘;-.“e
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Diving in fresh water by adult king eider was

~

infrequent and was only observed on 2 occasions in 1972,

'On both occasions the female was isolated from her mate .
by a group of eiders and responded by diving. In both
cases, di&ing of 2 males followed. Such diving was

repeated 5 and 7 times and on each occasion lasted

approxilately 3 to 8 seconds., I believed that the nature

f

of these dives was agonistié¢_and consisted of underwater
chases,

.. On land chases were more frequent and occurred

«
’ >

dur;ng loafing perlods They were preceded by "chin
) lift}ng" or "hea% tossing" toward pairs walking around
Dselecting-restibg sites, Thé chase was initiated by an
adjacent male after the pair had settled down and was
centered toward.the other male. From the position -of the

observer it was lmp0551ble to establlsh Space requirements Q\\

e .

during these act1v1t1es

7. Y The presence of long mOdlfled scapuldrs, termed

.

Ny "salls“ by Palmer (unpubl ) on the back on both male and
f%male klng elder i@ of 1nterest with regard to the

behav1or of the spec1es These scapulars are alao preSent

¢ S Y

- in the common elder“but are‘ retractable (Palmer unpubl ).

Y

- He observed these only durlng agonistic behav1or and hlgh
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intenéity diéplays in male common eider. In male king
" eider ghese Scapulars are always present and visible when
the bird is in the nuptial plumége. In females.they are

only visible at times and apparently are retractable, They
. T f’ .

b !

are visible only during_fﬁtense cburtship activities or
agonistic behéyié%i Iﬁvboth sexes scapular erection seems
to vary accordipg to intensity of.display (Figure 11A ané
11B) or in regpanse to a stress situation (Figure 11C).

In females these "sails" vanish during quieter spells

(Figure 11D) . ' \\



Figure 11.

Degree of erectlon observed in modlfled
scapulars of king eider.

A
‘B,
c

D

Quiet spell' in male.
Low intensity in male,
High intensity°1n male.
Quiet sﬁéll in female.

- ‘ . v |



Nest site selection

Nest site selection is poorly known in king

" eider althou&h it seems to show similarities to other

members of the genus Somateria (Cooch, 1965; Dau, 1972) .

Observations on Bathurst Island showed that, in ten
cases out of ele&fg, male king eider accompanied the
female during nest site selection; in only seven was

a definite nest cup selected and in six cases the female

actually laid her first egg during this process,

There-seemed to be a correlation between.
observation of first copulation and initiation of first
low;flights over the barrens as both were observed on

June 25 in 1971 and on June 27 in 1972. In both years

initiation of nest site selection took place two days afte

L . !
observation of the first copulation,
Nest site selection was usﬁally performed by
single pairs but one observation revealed that two pairs

were involved. This was rather unusual because of the

aggre831veness that exlsted between males durinyg the

44

breedlng season. Both males were 51tt1ng approxxmately 5

meters apart fac1ng each other while both females were

© walkzngﬂln opn051te directions prpblng the ground in small
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depreésions and sitting in some of them, No crouched

positiohs'were per formed byﬂtﬁe females., After 25 minutes,

an arctié fox appeared in the area, thé.males s?owed the
aierﬁ.posture'and walked towards.the females and after
.regrouping as pdirs, they”tbck flight,

'The displays that lead to nest site selection
were performed by the female. The male was also active buﬁ
his behqvior was ritualizedmand his presence Seémed.to be
associated with other functions, than neét sife selection.

Four main displays were involved in nest' site selection.

¢

Except for the ihcub&ging posture, which was performed only

- by the female, and for *reaching on land", which was

Fd

performed only by the male, the other two were common to .

both sexes and consisted of bill probing and sitting.

DisPl%Zf performed by female$ were in a stereotyped
» - '

° . .
successioq if the area seemed to be proper for the

establishment of a nest and were usually initiated by bill -
pfobingo

-
”

. Both males and females performed bill probing.
This display was most often performed in veggtation. In’
the barrens, where most of the observations were made, it

b Y

’ ;_&as'always performed in & polygonal net unléss other.

objects attracted the attention of the female. -The
‘. - . ' : . ' ‘

LY
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' movement consisted of a 90° forward érc mOvement of the

neck, until the bill touched the ground. When the arc was

compfﬁted, the female might probe the ground several times

in different areas or advance while in this position and
continue probing prior to assuming the erect position. -
During vqgetétion probing, the female was seen to remove
some of "it and tésé it aside. The movement mngt.resemble
reaching on land, but it was less exagerated and no
voéalizatioh aéccmpanied it, .The éuqction of the display
seems to be related tb determining vegetation depth and
probablyysubstrate humidity. It is interestigg to note
that the skeletal part, of the distal end of the bill of
most of the Anatidae, including female king eider, contains
a multitude of foramina, which may be associated with
sensory°receptor8.-7 |

. - The male also performed bill probing and its

function is not well understood however it might be a

highly ritualized pattern associated with strengthening

the pair bond.; ‘It is also believed that both male and
./ N . . . .

femaie might 6btain grit during such a practice.

After selecting a possiblé nest site, the female

' sat in the area jreviously probed. Such behavior was

v
L]



»

47

P <

different from sitting or resting performed by males and

females at other times. It was usually associated with

wiggling of the body in the depfessioﬁ. The hen sometimes
turned around and ‘sat facing a different direction, She
stood, probed under her breast and sat again. If the

location was suitable, she assumed incubating posture’,

The incubating posture took several foms but -in
normal incubating pésture the Qings‘wefe held out'from.the
body>and restgd on the substrate., The femal¢ tried such a
position several times, faéing differéﬁt'di;ections. In
all observations of neé; site selection, the female also

performed Eheﬁcrouched ihcubating posture (Figure 14A) with *\\

¢

the neck tucked in and the head low, near the ground. This

r

position was believed to be associated with high priority
_-sites, as in 6 sites where an egg was deposited after-

wards the female performed this croqcheq'pdsition.

J

Sitting posture'in haleszﬁag associated with

resting, 1In all cases when a female took the incubating -

3 .

posture, the malélwas‘sitting with his head raised. In e

some cases, when the female tack the
v ; ‘ '

Sy

crouched posture the Sope
o . . ~

male performed”fééching on land and vocalized, jThe male

' - o ‘ .

‘usually sat in a locatiqnvhighe; than the female or on snow

patches.when present. .

. . > . . ) ‘ ’ ‘ .
0 . S - | Y
S SRS :
: * . R o ' _
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In 7 cases where nest #ite sélection was observed

the birds showed no fear of man. 1In only two cases did the
male leave the female presumably because of guman inter-

ference. In one case, the female was in the laying w

process. In the second, she continued on her own and after

several hours laid an egg. The male did not refurh for the
second egg. In another case, the male was absent during
nest site selection,

The distance covered during nest site selectign
-varied and seemed to Bé related to the time involved. The
maxiﬁum distance covered was approximately % km. Most
1ob7érvatiéns of nest site selection started when the
.prqcess was alreadylunderway, but 3 observed fr?m the
beginning lasted fram 1% to 4 hours.

There may be several advantages to the males

”

presence during nest site selection and laying, Protection
and defence of the female against predators seemed to be

'y

the most important, Two 6bservations revealed the

. . R hd j
protective role of the male when the female was under
attack. The male was observed to be hlqbly aggre881ve

toward a long-tailed jaeger (Stercorarlus longzcaudus)

and in both Occaslons was heard gruntlng" Maintenance

of the pair bond is- llkely to bq_another factor related to

~

3 .
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the presence of the pair during'nest site selection,

Because of the disruptive plumage of the male, its presenée

4

may be considered a predator diversion mechanism enabling

the female and the nest to remain unnoticed during the

early stage of 1aying.“/”’—ﬁ\\\\\

- .
Only one observation was made of an encounter

between a pair in the process of selecting a nest site and

-

another'incubating female. Both the male and the female

/

were making the selection, when the female walked within a

few meters of another incubating female. ~The pair quickly\\

walked several hundred meters away from the incubating

female. No observations of behavior nor sound emission

fram the incubating feméle could be recorded becadse the

nest was located qut of sight,

¥,

It was observed:that dﬁring nest site selection,’

king eider were attracted to shiny pieces of metal or 

i -

-

Other foreign objects, which they tossed around. They
somet imes ingest'these as one king eider was found'with y

its gizzard perforated by a 1% inch nail.



Nest Initiatibn'

Once the nest site. had been selected, the
female started'digging a scrape in the uegetation. The
process consisted of shifting her weight forward. While

: !
resting on her breast, she started didging with her feet,

pushing the loosened végetation backward in schgggife slqgw
movements. After several movements with both feet, she
raised, probed the scrape\with her bill, rotated to face’ ;//j

. / .
another direction} sat and repeated the same process. At

variéus times throughout the process, she tookfthe.
incubatin§ position, Once the scrape seemed suitable she
rose half waylrestiqg forw;rd on her breast (Figure 12)’
hen laid her fifst ;gg and wiggled her tail.’ In six
observations where the final scrape was built by a female,
one egg was laid during the process., Taylor (pers, com;),
) observed a female build a ;drape, thep leave tﬁe areé and

subsequently return to the sc}ape several hours later and

lay her first egq.

‘After ‘laying the first egg; the female usually
rested for 5 to 50 minutes, The time spent resting varied
with.ihdividual birds; _subsequently the»femé;e'started

‘picking:gegetatiénl(Fiéure 12B) anq;tobéed“it around the

‘nest., She then rose and started covering bthe.scrape and .

'

1.
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O ;F'i.gu;r'e 12. Laying and nest building in king eider.
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1 ’, . . . ’
[ A Laying posture.
pooqlh
’ "l 7 A‘
q. ~
! ‘
i ‘ ¥ B . Female picking vegetation to be
S added to the nest, ,
L 7? | l )
Gt
[’ﬁ 4
2! 4’ .
.
.C, Female obtalm.ng down feathers from
the breast reg:a.on to be added to
the nest .
_ , Ve
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egg. with vegetation, She left thereafter and returned 22
to 27 hours later for the next laying session CFigure 13A) .
On several oc¢casions, the female dld not ledve the area

lmmedlately, but walked around 1n a 21g-zag fashion,

"sitting in several depre531ons' fonmed by sorted-net

polygons for_ perlods=of time ranglng frcm 15. mlnutes to

wellnover/one hour prlor to departing, Such behavioa .

might be associated w1th learnlng the nest surroundlngs

for recognltlon upon return for the next 1ay¢hg session or _1

"

else as a predator dlber51on mechanlsm The same procedure
was observed when females returned to the nest for laying,

Females were obServed to sit in 3 to 11: dEpress1ons formed

':.

by sorted-net’ polygons prlor to 51tt1ng 1n thelr nest. ,
\ ‘ e
The male kept between ID to 50 meters from the -

-
[ N

nest, He remalned for the duratlon of the nest srte

1 . <

selectlon and durlng the laymg of the flrst ’egg. The. vigit
» .

f'of the male was subsequently shorter for the second and

thlrd €gqg. | R IR .~ r._ ‘, 4%~

L

Tlme spent on, the nest by the female lncreased

w1th the number of eggs added to: the clutch (Flgure 13B).
. \ B
Thls is. understandable 1f we con81der the behav10r of the

Q

female at the nest durlng laylng perlods\ After laylnq the

s

f aecond egg, she contlnued worklng at the nest scrape by o

< - -
‘ 4 * . L e

Sl L . . : o o

A L . . . .
s : - . . - -~ . () . EY

t e
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EGG Pos'Tlohlu THE CLUTCH

A, Range and mean time recorded between
| laying of each egg (n=12) in relatian
to its, position in tHe clutch,
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| Figure 13. B.
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EGG POSITION I N THE CLUTCH

Range and mean time spent by the .female |
on ‘the nest during laying in relation

to the egg (n—lz)/p051t10n in the clutch,
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adding a vegetation layer pnder and around the edys,
Vegetation was gathqred within a one meter rad%&s of the
nest. The female thainea bits of plant materiai at
various>p1aces without disturbing the general J¥fgpearance
of the surrounding vedetation. All plant materiald) was
added to the nest prior to addition of down feathe!!.
When leaving the nest after the iaying sess;on,'she covered
tﬁe eggs with vegetation; the nmest was then almost
identical to ghe surrounding area, ’ |

| Down was added”in‘small duantit{es after the
third or forth egq, butv the greatest Qnount was added after

completion of the tlutch when .incubation had started.

Incubation

< . . .
@ N
'

N

Incubation infking eider started within 2 to-3

/
v

hours prior to laying qf the last egg., Fifty-two hours of.

. . /
visual obserggtions and analysis of 136 hours of

-

& .
continuous nest temperature data revealed that the female

probably did not leave duiing the first 7 days of
incupation’as no sudden_fluctuation in nest tgqpefature
was recorded, At that point she was flushed by an aretici
fox and €£; nest was partialiy saved by me. She returned

‘within 20 minutes, . The'fémpénagure in the nest had

dropped 12.5°C during that short period. The female

ot
R * .
W ) .

[

-
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<§‘.\
\ L

continued to incubate for 3 days, until an egg ﬁartially
I's .

cracked by the fox broke in the nest., After spending 90

minutes carrying away and eating soiled ddwn and pieces. of
eggshell she‘abandonea Fhe nesé. W%thin 3Q minutes the
temperature in the nest was 6°C, |

,Observations‘from 9 nests revealed that in
early ‘stages of incubationithé femalé‘was active 1in
‘obtaining.down from sevgral regions of her body
'(Bﬁgure 12C). It was obtained by.passing the bill in the \
down feathers, not by plucking them (Palmer;’pers. com.).f

Down was then placed carefully around the nest cup;

Female kihg eiders assumed several incubating

.0

postures, which were determined by the presendye or absehce
of intruders in a circle of approximately 250 meter
radims from the nest.

. The crouched posture (Figure 14A) was always

-
<

assumed when intruders were within the circle previously
<

mentioned., The female sank partially into the nest cup
. f - . t

with her head fZ:ttened to the ground, This posture
\ ,

enhanced concealment. The crouched posture was preceded
, | »

and followed by.tgf/g;grt posture (Figure 14B). This

posture was observed when the féhale saw or heard

;htruders and consisted of stretchihg the neck vertically

N i d
,
v , .
. o



Figure 14, Incubating postures of female
king eider on the nest.

\\ _ A.V Crouched and head flat to the ground
' assumed in the presence, of intruders,

. . B. Alert posture.

C. Normal incubating posture,

-
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with rotation of the head as to scan the aéea.

" The normal incubatipg posture (Figure 14C) wae
assumed in beriod of no disturbance. The neck was drawn
backward and the head seemed to rest on the back. While
assuming this poetdre the female was often seen resting
with her ‘eyes closed and on 6 occasions she had her head
turned back with the bill inserted in the eEapulars.

Such poeture was not observed for more than 10 ﬁindees at
the time. ’ (

Orientation of the female oe.the nest (Fidure'ls)
showed thqt most often the female av01ded belng broadside -

‘to ehe sun and managed to keep her body fac1ng or backlng

toward it., The differences in or1Entation between the
. _ ~ .

-

periods 0600-1200 hours and 1200-1800 hours, and 1200-1800
hours and 1800-2400 hours were significant (P<0.025).

Suth behavior is believed of some ant i-predator value as it

v

reduced light reflection from feathers and no shadowlthus

renderan the fémate»}ess consplcuous ' ;

P

- Continuous temberatu:éﬁanalysis ) that the

temperatu?e,in the nest during incubation (Fiérre 16

fairly constanﬁ butjvaried over long period between 21,
and 27.00C.durihg-the first six days of incubationh.

v
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0000~0600 hrs ' -0600-1200 hrs
N=20 N=37
N

S

1200 - 1800 hrs

) 1800-2400 hrs
N=59 ' : N=71

'Figure 15. Female orientation while on the nest.
Numbers indicate perceftages of
‘observations, -
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TEMPERATURE

4
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NEST
PREYED
UPON BY .
° K 8 g2 1. 20 28
' . . 7. HOURS o
. L3 . x P
Figure 15 Continuous nest temperature during

i

\**  the first six days of incubation.
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Clutch size

Clutch size in ducks may have evolved in
relation to the amount of food available to the laying
female modified by the relative size of the eggs (Lack,

1968) . Ix ducks a seasonal decline in mean clutch size is

-

general pheaa?enon but annual variations;pave rarely beeh.

ecorded (H%léén,41964). Bengtson (1971) showed for a
. . N . 4

3

long term study that adaptive variation in clutch size .

likely occurred in ducks andfig related to food supply.
N ;v' °
He suggests that the mean date of the first egg be used as

-

an overall measurement of the response to external factors

" such as break up of ice, snow cover, temperature, - -

precipitation, etc. Mean date of laying of the first egg
observed on Bathurst Island for 1972 was 11 days later

(July 8) than 1971 (June 28). Such variation$ follow

o

Lack's (1967) theory that conditions of food shortage will
/ ) )

postpone laying in waterfowl.

" Clutch sizedata acquired.from 1968 to 1972-on
Bathurst Island varied fram year to year (Table 2).’
. . o » .

\ 13

Deépite the fact.thaf year-to-year variation was not
statistically significant, it is interesting nevertheless
' to note that the lowest calculated clutch size occurred in

1972, a year of sevére environmental conditions when

.
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. !
available food seemed less abundant than 1971. Collection

of aquatic invertebrateé performed at the end of July and
early August of both years (Appendix III) ;évealgd thét
the size of individuals collected in 1972 was one quarter
the size of ,tho‘se collected in 1971.. Assuming there is a
groyth cbrrelation with Fhose invertebrates present in
June and éarly duly, a'éeqreaée in féodfabundance in 1972
'is suggested., ’ ‘ _ k;

It seems that,Bengtson‘s (1971) suggestion is
applicable to this study and that king eider were directly
affecgéd by food shortage and thus-incapablg of brodpcing
the normal number-ofAeggs leading to an adaptive response
of relativei} more food available to tﬂe smaller broods
which‘would‘appear later in‘the~season;l Thus it seems that

Y . .
c%utch size in king eider‘nésting on Bathurst Island was
fependant ﬁpon several environmen;ai condifions‘éhat
ihhibited laying and it seemed that such\ﬁacto;s discussed
by‘La§k (1967)’and'éengfgon (1971) played a rdlg in clutch

[

size reduction, - -,
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Egg characteristics

\
’ \ ‘
The eggs of king eider resembled those of the

common eider but were smaller,‘more elongated and rather

more pointed., The shape'was elliptical ovate or

3

elongated ovate (Bent, 1925) and color-raﬁged through
) |

various shades of "olive buff! (Bent, 1925%. c
Eggs measured in the field in 1971 and 1972

Qere similar to those of B;nt_(i925) and Parmelee et al.

(1967) . Meésuiementsvare'in mm,

!

66.8 x 45.1 (n=14)

fall

Bathurst Island

: 67.6 x 44,7 (n=152)

=

Bent (f&%;) .
Parmelee’et al. (1967)  X: 64.4 x 43.2 - (n=6)
* The weights of freshly laid eggs varied from ’%

64 to 75 gms with a mean of 71.6 gms (n=14). ¢ @

-

.

-
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‘was found in 1971. Most nests for which complete data were

criteria for determining renesting in the northern eider

"nests found in 1971 and the last four nests found in 1972 = &

j . 66
Renesting

o

No definite evidence of renesting in king -eidero

available were initiated between late June and”eariy July

(dppendix II ), In addition male flocks started forming

’

durihg 1éying_and were absent shortly afté; incubation was

v ! -

"undefway, - In 1972, because of severe.weather conditions

such evidence was not as -well defined. Nest initiation was

<N

spread over a 3 week period (Appendix II ) and males were
: . ot - U
observedldn the sstudy area well into July. Coochfs (1965)

(S. m. borealis) were clgtchisize reduced to half of that
achieved in the' first half of the nesting period, and'the‘ .
presence of little down with numerous contour feathérs.‘

If such qritégﬁa are applied to king eider, the .last threé:

h ”%:ﬁo be tonsidered late nests,
et ) »

L)
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Hatching “

-

Hatching was observed just once in-king elder

The. 1ncubat10n perlod could not be measured in this case as
- ‘=

the nest was, found after_clutch completion Parmelee et
4

-

al. (1967) gives the only f1e1d incubation data andéstates

" that it varied between 22 and 24 days on V1ctor1‘.and Jenny

.

Lind Islands; The whole hatching process, fromdpiping to
hatching, wds completed within 24 hours. After the last’
duckllng hatched, the brood rema;ned 1@ythe nest for about

16 hours but act1v1ty of the%GUCkllngs around~the nest

[}

increased after 12‘hours. Broodlng by the female was'

o

observed to be almost contlnuous for t&p flrst 7 hours

[ (83 .

after hatchlng. Departure from the nest was not recorded
4 . o
as it took place between 0400 and. 0800 hours 'No further

31ght1ng of thlS biﬁbd was recorded

.

Hatching success .

In 1968,'nbne'of the nests was successfui

' fcompared to 21.5% for 1969 ‘none 1n 1970 5 6% in 1971

and none for 1972a‘ In 1970, 2 broods not accounted for .

'were observed on the study area (Taylor pers. conm, ).

- L3

Not“taklng these broods 1nto con51derat10n hatchlng

' oo
success ‘in 61 nests was 0;36 duckllngs per nest

-



Observed over the five year period. If the two

%

broods are included as part of two nests, hatching success

»* "1s raised to 0,50 ducklings per nest. Hatching success

7
Per egg laid could not be computed because of inclqsion of
nests fdund preyed on prior to observation, . e
. : N |

The observation of a creche while on a survey on

n H

August 27, 1969, revealed that 1969 was no doubt the best

vear for eiders on Bathurst Island in termg of hdtching

e .

success. Snow geese (Chen hyperborea) showed a close
' |

dssociation with snowy owl nests and it wad found that tdo

king eider nests that were successful were also in the

vicinity ©of snowy .owl nests, Perhaps the most important

reason is related to the presence o§619 snowy owl nests in

-

/
[

J,»the region in 1969, Snowy owls .(Nyctea scandiaca) establish

terfitories in early spring. and keep other predéiors away,

éspecially arctic foxes. . ‘ -

(o

. . Observations of7broods ~ . ’ -

) * . X N .
. i - 4 : ..

///total of’ only 4 broods ‘wer'e observed in fresh

[y

wateg/é;-the Bathurst Island study area over a flve-yea

period Behav;or of ducklinqs when in tundra pools 1s of
1nterest in terms of surv1val One observatlon showed :
< scatterlng of the brood at the presencé of the observer

BTN
o -

i ;ﬁ -+ . while the female repeatedly made a loud growl;qg sound

Cbo ) .,\ R ’ f : . ¢
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'

In‘another instance the young approximately one week old

performed aqgressigé‘threats consisting of neck stretching

and repeated wing flapping (Taylor,'pers, com.). On a

subsequent observation ducklings swam rapidly toward grassy

cover 'at the presence.Bf the observer. Young ducklings
o

were aléb;éagabie of diving. A group of 3 was observed

pérforming dives 3 tg 4 seconds in duration while the

K .
female remained attentive. It was believed that feeding

might have been involved dufi;g the process.
Only one»brdaa/;js observed 4 times over a perio%

of & days on Hunting Camp Lake. Subséquently the brood was

.

not seen in the region. No creches were observed on fresh
water on Bathurst Island although two separate bmbods were

. seen accompanied by two females, .No broods more than 10
. | ) ® ,
days old were observed in fresh water. sFParmelee et al,

(1967) observed extensiveimovements and shuffling of broods

> : . . '
in fresh water on Victoria Island, when broods were

-

gradually meying~to’thé$marine,habitati ‘While on a short /
: ' P f . - ' *

:éu;vey over Bathurst Islanﬁ"dn_kﬁgdﬁt g?; 1969, a large

group of 45 elder was seen on Bracebr;dge Inlet These

-~

\\\\’Ppeared td be young of the year with moltlng females, and

L}

.all blrds wefe 1ncapab1e of flylng. ' The young blrds at
* .'{ B N

that t”ime were estimated td be 35 to 40 days old and seemed

. a. ¢
. bg. AR t

N T



/ |

(

almost fully grown;* At the passage of thé low flying
aircraft no birds responded by diving but attempted

flight by flapping along the surface of taf éea.

Habitat utilization

King eider utilized various habitats for
nesting purposeés., 'As shown on Table 3, king eider nests
were scattered over the éludy area, but saxifrﬁge bayéen
rioges were soleéted more often than other nabitats.
witnin the ciassification given by Polunin (1945) king
elder selected sorted-net polygons that showed -
depressions in excess of 10 am, and in which vegetation
(Saxifrage‘and bryophytes) was ébnndénto Utilization of
saxifrage barren nidges verous other habitats varied from
40% in 1968 to 91% in 1972. A total of §9% of the nests
found during the, pagst flve years at the National. Museum,
Field Station on Bathurst Island nere'associated with
saxifrage barfen ridges (Figure 17). Afhereﬁséemed to be

SN . o 4 o
no correlation with direction of slope and nest sites, as

~

56% were found on south— -facing slopes and the other 44A

-

on north -facing slopes.

There was hoWever“variation in composition of

the ridges in the study area. The. ridge system extending .

70
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west of camp had much paler substrate toward\the‘wesé <

end of the study aré3, and variation ia the sorted—>et
L ‘ (-
polygons was=also noticed. 'Generally, the sorted-net

-

polygbns showed smaller depressions anq'leSS plant cover

toward the west end of ‘the study area and toward the \

¢

Ihterior. Such_é difference could account for the highest
nest density found in the camp region, aIthgegh there is
no doubt that the efficiency was greater gn finding nests

in a 1.5 km radius &f camp due to inc®eased human activity.
Saxifrage barren ridges were the predominant habjitat O
. ;o ; :

;
/

" within this cirele. | _/ , » : o :
- Of the total 61 nests founb from 196;\}b\i972 . NN

and besigeé.the.69% fouhd on Saxifraée barren ridges,
.y
12% were i) the meadows where nests were easily found“as -

the female plumage blehdeé less with the surroundings than

the plumage of females nesting on Saxdifrage barren‘fidges;
] , ! . . .. .

. ¥ ;s .
7% of the nests were found in the marshy area on elevations ?
- - ‘ » . o

formed by low center poiyg0ns and -only once was a nest

’ g . ’ ! ) . ; .
. dbserved to have water in the scrape: 8% Qf the nesﬁs,here -

in late Snow area and 4% on alluvial dep051t

nests, PQrmslee et al. (1967) oBée:ved,king eider broods
. %



~plant cover ranged from 97% to 100%; all nests were lined

more than 50% of the cover. . ; '
¥ Bryophytes prégzge;\gbreeghap 10% cover
'(within 1»m2) to all nests found in the .study area;;

S§x1fraga QppOSltlfOlla Qas present in all nests

vlndbstlgated on the barren ridges and &OA tO“iOO% of the

Microhabitat utilization

Pe——s
-
.
s

74

‘ o i ,
to utilize streams in their movements throughout the area

and on their way to the sea.

Nest plant asseciation within 1 m2 of the nest was
determined for 19 aests found in 3 different habitats of
the study area (Table 4) ., For 12 nests found on Saiifrage

- .
barren ridges, the average vegetatioh cover was 57 .7%,

compared to the average cbver;of less than 30% (Parmelee,

l970)mforithe same ridge system in 1968. In the meadows,

with a thick layer of bryophytes. In late Snow:area,

cover ranged from 89% to 96%: bryophytes accounted for

/ -

cups were lrned w1th vegetatlon 1n all nests 1nvest1gated

A

~
e

) Temperature analysis ofldne'nest slocated in a‘;I

£l
-

cm depre381on formed by sorted-net pOIygons on a Sax1frage_.f o

barren rldge revealed ‘that prlor to addition of down -

.

1

. ‘ - & . .
' L . : - . -
b . . R Ad . b g%
. © e

N

‘feathers;to the Qest cup, temperature was up to 4°C M1gher,‘"
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Nest-plant association analysis

in 3 habitats found in the study

Y
rd
- -
0
- \
Table 4 .
~area,.
// »
» ‘ v
' n=-12 Barrens
n= 4 Meadows
n= 3 Late snow
~
¢ N
- ‘ »
e .
i . ( - ¢
.e»\ . .
. T
) »
g t ' ) . ,’
1) (’ V7
2 . ‘M:,,"

(1). Number of nests around which
the plant species was-recorded

-(2) Average % cover provided by
' the plant species when 'present

e
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than the same depression 30 cm away from the nest and up to
8°C warmer than air temperature. The temperature in the
moss substrate recorded from probe 3 (Figure 19D) showed

that the microclimate varied from day to day and was

A

probably influenced by factors such as wind velocity

(Figure 194), air temperature (Figure 19B), cloud cover
f o ..

”

(Figure 19C) and rain.
[V 4

Brown (1965) showed that,. bryophxtes when dry, '

77
/

have such a hlgh 1nsulat1ng value that the depth of the -

e

active layer underneath varles within a narrow range,

They prevent warm: temperature from penetratlng the ground
- L] ¢ j’
under the mosi and trap warm a%ir at the surface.
'S

E
Temperature analysis under the down la%?r

(probe 2) during incubation revealed that temperature in 't
.the vegetation ‘wgs fairly stable (Flgure lBB) 1nd1cat1ng

it acted as an insulator, Temgsratﬁxe,ln the nest .
< 4‘ 2 .
fllled w1th down feat‘he-fi /durinqz mcu&atmn was hlgher by
’J‘ .
1o°c to 12°c than temperature ﬁnder "the dows (Flgure 18B)

The dlfference between the two ;nd&cates that sqne
. L4

. &

&

1nsu1atlon-ls also provided,by the down., * #
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s

polygonal nets .

: Eigure'18. A, ' Ctoss settion .of the nest and location

of temperature probes, .

& o "

'B.' Dajly ranges of*temperaﬁures‘rebofded’
in the -nest (probe ‘1) and in the,
« 'vegetatiofl under the nest (probe 2),

) . 3
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Feeding behavior: :

’

King eider utilized several methods of  feeding

,

when ngtresh water similar to those found in Anatinae.

Food was\ obtained at the bottom, in vegetation or else

\by filter\.ng water. The utilization of.thesé different

\\_(/ \ , -
methods was dependant on water depth and type of food \
. .;-’./J

Up—endlng: This pdttern consisted of
- oo ;
tipping up the body posterior with the tail emergent while. -
the duck paddled to keep its vertical positioﬁ.g With

.
\

. i . : L |
- the neck elohgated it could feed at the bottom of a depth’

" was observed to last 3 to lA"SQCondS‘with a mean of

of 35 to 45 centimeters (Figure 21A)., An ind&cetiqn
: ‘ - ey @
o, ,h}

“of the degree of intensity performed by the two sexes

el

.+ prior to egg leyiné i% shown in Fiqure 20. Up-ending

1
L

4.7 seconds (hé77) in the’females\andQZ to 9 seconds

‘ with a mean of 4.1 seconds (n=43) for males. Veéetable'r

L}

matter és.well as fresh water invertebrates were believed

.- e ‘ o ' x e,
to be .taken during dp#«ending .. There also seemed to be a ‘
[ i :

‘ : . ’ " o R
correlatloh betweeq/éhironomid larvae leaving their muddy
substrate once»the pond had started to melt (Danks 1921)

\", .
and the pra 1ce of up-endlng. The 120"updend1ngs:were

obServed ln June and éarly July of* 1971 in. the perlod of -

la&yal and pupal act1v1t1es déscribed by Danks (1971)9
‘ S ‘
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Figure 2

o B. Intermediate between up-ending . -
., and seiving.. =+ = =~ -
. C. Seiving S
‘ . . j' ) I . ¢
‘ \.‘\ ~"‘ : "« N . L
. v‘ , >

1, Feeding types commonly prerve& in
% .king éider while in fresh water.

A, Up-ending (tibping,.

A
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Five blrds collected after- feedlng periods in July 1972
‘had numerous chlronomld larvae 1n their gizzards.
¢ In 1972 up—endings were observed well into July and

probably related to the late meélt encountered and Lo .

sugsequent delay in chlronomld activity,

P i

\Intermedlate between up—ending and

seiving. The head was completéaly -submerged whlle the
body was st111 horlzontal This practice seemed to

provide the'same type of food as up-ending but was

per formed in shallow water 15 to 20 cm in depth, Tnne‘of

,

umner81on of the head was equal to up-endlng and 1ts

Vg

. duratlon varled from 3 to lo\eeconds (n~65) w1th a meanv' N
of_4.9 seconds for both males and females, ‘\} D

Seivineé The head was partially

\

submerged whlle the duck was either statlonary or was
advanc1ng and the head was moved from sxde to side. This

type of feedlng had been obgerved mostly at the perlphe;y

s

of ponds and lakes. _ , .

.
¢ . ..

Standing in shallow'water-A Th;s type
el -
con91sted of standlng in shallow water a few centlmeters S

in depth and probing the substrd;e or vegetation. This
type had beeﬂ observed only 4 tlmes and was performed

, only by females. R 'Ll ,‘i ) - —

g
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Stomach content analysis . \\\\ , ) \

S

\ e glzzard'contents of 14 k1ng elder secured

durlng the study were‘analysed ln“l971 three males_ and

ot v

-

" three females and in 1972 two males and six fémales were
, examined‘(Appendix Iv). Except for two females fin breedlng
condltlon secured in 1972 the analysls showed that this

species was dependant oh a mlxed diet of vegetable and

~

v

an1ma1 matter however some were found to contain alm s
exclusavely vegetable materlal The results are'shnilar
to those of Mannlche (1910) for Greenland and Hanson et al
(1956) for blrds breeding in the Derry Riv region.’ Tﬁey .
differ from Cottam (1939) who analysed theeEéntents of 85
. n}zzards and shoWed malnly mar;ne mater1a1 Glzzards of
'35 eiders collected 1n May and June contalned an average
'
Jof 7 .5% vegetable. matter. Cottam (1939) suggested that
‘...1t 1s posskhle that 1f more stqmachs had been taken at’

or near the nestlng smtes~ 6r-the tundra pools the percentf

= ~

”*~would have been samewhat hlgher" ~44h an Alaskan sﬁudy

. \g.
Dau’ (1972) showed thht bhere waa'a major dependanee on

o \ K

vegetab1e.matter while on the fresh Water nestlng grounds

. LR

by both adult and young spectacled eidﬁ (Lampronetta

9«fxschex1l On Bathurst Ialand klng elder fed on a mlxed

. . - ..
©e . i ., ‘,. oo I
t - . / . . N .

-~
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diet; an index of abundence of the diet is »
indicated in Table 5 for 14 birds. Even if blrds L 3
secured were injected w1th 70% alcohol to preserve

gizzard contehtb from post mortem dlgestlon it was found
that soft bodied 1nvertebrates commonly found in, the stgﬂy
area in 1971 and 1972 (Appendlx I1I) were almost absent.ln

the food of king eider, although chlronomld species in all

.
LY

 .their stages were present. Moyle (1961), commentlng on the
dlgest1Ve rate of waterfowl §a1d that soft bodied .

“1nvertebrates would be 1dent1f1ab1e 1ﬂ the glzzard for a
much: shorter time than plant material. DlrSchl (1969)

J'found that glzzard contents inflate: the* 1mportance of
pPlant meter;al lp}the diet of lesser pcaup (Azghza |

-affinis)l. SWan;on and Bartonek (1970) foynd experfmeqtaily
that bias‘associated with giezard'content anelysis 
1ncreases 1n direct proportion tonthe tlme elapsed
between feeding and. sample collectlon. h _

In several studles on the*breedlng bxolgoy of

Qv

85

common eldex it was- determlned that it engages in little or°

no feeding durlng the 1ncubation perlod (Cooch 1965:
Gorman and Mllne 1971) However chmon elder do 1eaVe

. the nest to drink and bathe (Gudmundson 1932; R S, Palmer
| v : o

L

‘__unpubh.). Freuchen and Si“»qnsen‘jlgsa)fthink'that"'
: ‘ T, A o S ®
. : : 'y L L

A .
LI

N

l
|
y
I
i
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Abundance ‘ A
Index ° _ S

L]

»

Plant material

Bryophytes
Drepanocladus sp.-

Br upvap. o | ;

‘ ‘ ~ Mee¥ia‘sp.

e sPohlia sp.
'@alliegron Sp. ,
Brachythecium sp.

‘&‘ R wy

NNON WS S

.
<G

- . . : a v

: - V%séular plants

- . Arctophila fulva .

- . Carex stans
Uﬁldentlfled gramﬁ£~a

NN W

Anlméh material - o . A . .

Chironomidae
Largae
PupCe
) Adults ‘
. 'Hymenoptera .o cam
' Calliphoridae IR ‘ .
Anastroca : ' - o
L) - . : . { .

« ~ Notostraca
. s '\ ’ '
-~ Abundanhce index: 1 rare; 32 uncommon- .
. - 3 common* 4 abundant, SRR ’

—- . e

[ . Y
. 4
R

TN e e 0D

e

, \\ | Table 5, Plant. ahd animal materjal identified .
. " from gizzard contents of 5 hale~Jand - B
o - 1 female king elder. S . ol

- i




Ythat in some cases up to 24A of plant food glvep to blue
0 w1nged teal (Anas dlscors)was recoveredvand .could. be

“1dent1f1ed whlle 1n the lower 1ntest1na1 tract or 1n the

.
- = 7
-

' ‘a ¢ - . '
behavior of king eider. resembles that of common  eider in

this respect.' Ahalysis.qf‘iqcusation pehayicr-carried out
prior to predation in the nest‘cncetvsurvealyance shpyed
that king eider in‘fact folideed a more severe trend, As
was mentioped pretiouslp a female remaineiccpptinaouSIY-on\

‘her nest over a 7 day period prior to being f}ushed by an

\ Al

arctic fox. _ . LY

' : . ,
“z Drinking while on the nest was:performed, by

reﬁbving drops of rain which aceumulated on“the.feathers

/
during storms, . : .

Feces analygig

-t

- Swanson and Bartonek (19 0) showed experlmental
- v
that some food 1tems are easier to dlgesi than others and

L

:feqss.' Experimentally, Randwell and Downlng (1959) were

1Y

]

.;capable of quantltatlvely determlnlng food uSlng feces of

"brent geese (Branta btrnlcla) Feces of qug elder were

,ccllected on the tundra and scmeamaterlal appeared oniy

hd -

'partlaliy dlgested Uhdlgested larvae and adult

S

nchlroncmids as well as plant mater1a1 were present in—some.

. ‘6 . * .
\ *, . . @& . ® . §
N R . L |

",

‘-87,
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Gorman‘and'Milne (1971)/revealed that because
. : . *

the female common‘eider does notffeed_during'incubapion'she
has to depend upon fat depoSitsfand musc;e protein for her

energy requirement. Therr explanation is that

"...increased corticosteroid output by the incubating.

eider is cléar, since-it will enhance the breakdown of

m&scle~pr0tein, releasing glucogenic-amino-acids to be used

in,the utilization of fat reserves...The actions of gluco-
. € . . . , . Pd g

- F corticoidsb..direct activities towards indreasing carbo-

'Ahydrate by lncrea51ng glucogenlc processes and at the same .

\

tlme 1nh1b1t1ng glycplytlc ones," They also‘observed an
L :
_ Interrenal tlssue activity lﬁqrease'which &eads to the

above procesé in common eider during courtshlp act1v1t1es.-

/ - '
The presence of somé dropplngs contalnlng hlgh percentages

of undlgested food may be explalned‘by the fact that birds

.

[
under an dincreasing or decreasxng glgcqgenlc process dié

4
.

' not'totally use the food swallowed.

Food 1n dropplngs collected in 1972 was more e

’

j’ completely dlgested than those collected in 1971 (Table 6).

it

‘The weather condltions encountered in 1972\and the post- _
& 'V poned bréedlng activxties may have affected 1nterna1 tlssue.
"T‘ activ1ty thns preventlng the process prev1ously descrlbed*‘

\ S
v’ (- . * o “ T e c
e . - X . - . S
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'Dape

collected

July
July
July

July

" June

Jurfe
&une
Jupe
Uhly
July

.July

10/71

11/71

16/71
".18'/7:_1

17./72

17/72

22/72

25/72

23/72
26/72 ¢
28/72

=

Table 6,

éek Volumérof | Index Animal
feces (cc)- . ' - %
9 © 23 j 3 48
? 26 4 ._5~6'
Q 20 o 2 14
Q 27 3 8
? 17 4 1
? 22 4 1
? X 19 2 1
? 26 3 0
2 23' _é 80
? 22 3 30
B P L
s —_ ‘ .
"

rPlahg
%

52
44
86

92
99
4

99

~.100

20 -

70

Undlgested food from feces of klng eider
_With degree of dlgestlon.lndzcated

l: Food digestion maximum; Tittle
determ1nat10n passible. -

'2: Pood digestion goods determlnatlon

possible with care,

13:.$Food digestion poor; falrly acqurate

"determinatlon.

f43' Food’ dlgestlbn mlnlmum, aecurate

determination, comparable to glzzard
content.ana1y51s ‘ .

S



, “1-observed very few foxes in 1960 although\a "bumper crOp"'J"

. D .
Predators and predation pressuré - E \
— — : - _ -

-

The'importance of predation upon arctic,ground'

= L ;
V' !

n;;ﬁlpg blrds cannot be mlnlmlzed The densit§ of ,
predators' found in ﬁhé‘study_area as_sumnarized.in

Table i; Eioer nestsilost dué to'predat;on throughout the
study were uﬁportant in terms of product1v1ty. More than
95% of the nests ‘with’ known hlstory were preyed upon‘prlor N .

{ - -

)
to hatchlng ay r18% were preyed upon prior to the st re of
: -7 € prey Q\

. . . " N
incubation. The fate of 29 nests is sunmarized- in. i '
Appendix II., . o SN
. ) ) - ' -y . N
In areas where arctic foxes are not trapped by - .

Eskimos the resultlng preédation pressure on birds seeﬁs
’ detrimentai espeéially where arctic foxes are numerous.

-

Usher 's (1971) study on Banks Is and revealed thataior the IR

arctlc foxes were caught S

1966-67 trapplng season 9'4.

in g maxlmum trapping area. of 10 770 square m11es of Wh1Ch

6 290 square mlles were 1nten51vefy used by Esklmos{

?.north and east of Sachs Harbour. Pannelee et al (1967)

b .

reported that arctlc foxes are trapped rn 1arge Qumbers

along the southeast coaet of Vlctorza Island and he ’e i o ;fij;ff

B N ‘ c g

was harvested the follow1ng Wunter. Klng elder showed good "5“y ?,ff

. ~ - ""s-‘

A A L
. . . i n a
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- B ‘ ) ' : . g
o Island thnt summer (Parmelee et al., l967).
. [N . . N P} ° . . R ]
. . ' J . L 3 <
. © Ryder (X967) fopund that arctic fox -damage to the .
. B . ) . .
- Arlone Lake colony of Ross's geese (Chen rossii) resulted

in the?comélpte eanuation'bf'oné of the major nesting’

’ ’ e : . e
.. . . N . . . . S .
islands, Barry (1967) observed heavy destruction of blue

geese (C. caerulescens) and brant’(hranta bernicla) nests

in a colony at Anderson Rlver delta. McInnes and Mlsra

;- (1972) reported that 1n 1962 arctic foxes removed more, than
- N \ / ‘
95% of Canada geese XB. canaden51s) eggs found 1n a. 20 km2~>

L2 -

area west of the Bdas Rlver on Southampton Island They

‘also found that lh 1967 a 51nq1e arCth fox w1th1n f1ve

L8 /,

‘Jays destroyed,pver 200 blue geese.nests in a 3 km2 area

-~

of the- McConnéll Rlver N.W. T o

13

Fox populatlon density in the study. area ‘;%

(Table 7)/affected the annual prd%uct1v1ty of klng elder as ,-  o




“e 7

wanderers were also afesent ) In 1972 one aétive deﬂ'with

' undetermlned numbers of pups was found late in June by

§
D.F. Parmelee (pers, ‘com. ) Three other fox dens were

. S ) ‘
'1nhab1ted for the duratlon of the study.-_The presenCe of

“more dens is probable but due to the rellef of rldges they

&

were difficult to locate.

In‘1972: six morelfoxeS‘were lived trapped sexed

and ear'marked . Data obtained frOm a palr whlch had thelr

93

-

P terrltory 1n_the study area showed that they were. usually,

" actlve from 1800 to 0900 hou;s w1th péak act1v1ty between

2200 and’ 0600 hours. They usually hunted alone,but were
N ' o . “ e .

also seen.to operate in pairs. Regords of their locations
‘ : . LT 'S ‘ L

are indicated on'Figure 22, ¢ Rar s ' o o,

e :

defobservations of nest robbing by ardtic foxegs

':swere made durlng 1972 Both predations were belleVed to

havs resulted follow1ng nest locatlon by scent., The flrst"’

“A. LN

nest was rob' d pxlor to completlon’“f the clutch and

-

_the absence of the female.. In thls

occurred dur»

« -
8

1nstance the nest cup was properly covered by vegetatlon.

Vo
i . . |-

_In the second case the fox was approaching downew;nd of an

1f’l1qpabat1ng female. The anlnai approached at a slow trot

’5;ﬁ‘stopped suddently 25 meters frnm the nest\and looked toward

ﬂff3the lncubatxng~female then rushed at the nest whlle the

el
T
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) ' |

[} ( : . ’
female flushed. It managed to rob two egqggs and.

, ‘ ™~
break anothe{~prior to immediate human intervention., In
. ) :
both cases the eggs were not eaten immediately but

carefully carried by mouth and were cached <& vegetatioﬁ.

In 197]1 a fijox was seen robbing the last’ egg from a nest and

-

" was also seen to ciche the egg. The same fox was believed

\ . ya
\ . £ .
to have robbed 4 adjacent nests within a one hour period.

.McInnes “and Misre (1972) observed that arctic-
. . g .

foxes are particolarly attracted by human activity and,

”

learn to follow ‘biologists in the field, Some known nesps

‘were left undisturbed to see if 'fox predatioh would Ee

- v
reduced but,these nests were subseguently“preyed upon and

3

often at the same rate, Several nests had already been -
'preyed upon when ghey were. found The  presence of fox ’

feCes in Lhe nest clearly~}hdlcates the predatolf Jaegers

and glaucous gulls (LaruS(hyperboreus)'aiways leave empty-
2 ' . o
sHells in and arbund a nest ‘fram which they hdve destroyed

the eggs. v
‘. The .presence and density of'fokes'seem to be

controlled by the dens1ty of lemmings in the area . .

-«

(MacPherson 1969). The abundance of these microtines aisov:ﬁ

L}

seems to control the number of avian predators (Pltelka

etal., 1955) B T

3
£y

c 'ﬁ : ‘A < 4
»Long—talled Jaegers were the most /humerous avian

* . ' .
¥ ’ . ' 4

© A

.

95
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predators on the study. area (Table 7). Its predation‘was
most{y restricted to the period when eqggs were left
unattended; however some predation (less than ?%) has been

A 'A’
.
-~

itic Jaeger (Sterc0rar1us parasiticus) and

'ed

" a pomarine jarger (S pom arlnus) were known to have preyed

¢

upon one nest each {less than 5%) and both Lnstances

occurred in the laying period. A'gbauqous gull wa§

-

96

'bélieveaito have preyed upon one nest when the female was , .-
R ) . . -

inc¢ubating, Thayer's qull (L. thaxeri) was believed

capable*of predation but none was observed,
‘Snowy owls were the only predators observea to
have kllled ‘adult king elders. Remains of 4 female king-

eider were found in snowy owl nests in 1969. No evidence
wag\found which indicated that they were breeding or non-
/ -
B
breeding eiders, Predation on king eider ducklings was -

observed by P.S. Taylor ahd\D.A;:Gill (pers@ com.):in 1970

o
-

‘whert. an arctlc fox brought a freshly kllled duckllng to an

active den under observatlon. \\ L

-,
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Defecation upon flushing ) L

Parmelee et al. (1967)  observed female king eider
- b
to regularly defecate as they flushed from the nest at

Victoria Island, Very llttle predation occurred on klng
eider during their study; On Bathurst Island female king

eider sat tightly and were reluctant to flush. Defecation

‘on leaving the nest was uncommon and was recorded twice

in 40 observations., Both nests were not preyed on by

arctic fox although they were ldcated in an area of high
fox activity, Nine nests preyed on by arctic foxes were

examined shortly after for soiled down or for the extremely

«

.foul odor described by Parmelee et al. (1967) but no

"evidence was found. There seemed to be a.relationship
&

‘between degree of’defecaélon upon flushlng and predathn by

.

arctlc fox. Swennen (1968) found experﬁmentalry that feces

found at eider"nesté if added to .food o ferrets'ln a

&

quantity exceeding 0.2 cc resulted .in refusal of.the meal

by the aqémal When feces from non-breeding eider were

used the food was not rejected . .
o . :



Te
Nest parasitism T -

"
T

RO
‘ _ “ \
Nest parasftism is common throughout the family

Anatidae (Willer, &959) Tn the tribe Somaterini the I
practice is not well depumented Nest parasitism.is kn
tb occur in the spectacled‘elder where-the species is both

parasitic and parasifiied (Dau, 1972) . In king eider,

little is known of this phenomenon’. Dump nesting has been

98

'observedkfor‘éemi-boloniel_nesting birds in the Perry River

<

area (Hansen et al., 1956). If nest parasifi%m occurs in

 the High Arcti®, it would be in regions where king and

"
Ed

common eider overlap, or else.in the southern’ part of thee
king eider breeding range, where these birds might be

sympatric with other species capable of performing suc¢h a

practice. . However, on the Bathurst Island study area, ohe

‘g‘lng eider nest on the perlphery of a sedge-grass marsh

contalned one eider egg jand one plgmented\egg Y rela lvely

the same size but of dlfferent shape than the™ eldér egg.,

The female eider subsequently added a second egq, prlor ta

. o predatlonfof the nest, The egg was Iater 1dent1f1ed as
that of‘a4pqmarine jaeger, .$uch(practice was“considereq
as accidental paraéitggm,;and'is'rere under low nesting

" density,

'In;order to document if king eider Wdhid=rejecf



99
. ' '
egds of other species, an experiment was performed in 1972

using a small snow goose egg welghlng 90 gm, found on the
feeding grounds The snow goose egg was added to a kf |
eider hest whicqnhad been preyed on b;\;;‘ifatic/g;;fzzj;:\\
the first egg was laid. ?hen the female returned to lay

L

her second egg normal behavior was observed, although tim

v

spent on the nést was relatively short in comparison to

other observations. . J

Non-breeding in king eider

¢ : . ) » \ i \

Birds normally’nestinghin,arctic regions are

,

known to become non-breeders under-various conditions

4 '#, i \\\\ ‘n
(Marshall, 1952). Manniche (1919), Lack*£1933) Bertram

\ 5

ét‘ al. (1934), Bird and Bl;d (1940) and Sellgman agd W:Llcox
(1940) kave reported non-breeding among all arctic blrds
except passerlnesvand have speculated on 1ts'probable
causes, 7
| ‘During both Qéars ofdthls studf ubn~breeding

kmng elder females were found on the. study arep. In 1971

|
two king eider females collected in the v1c1nity of the
A

" study area were non\Bxeeders. The absence of enlarged -

',ovarian foIllcles and plumage characterlstics as described
by Portenko (1952) suggested that the blrds were subadults,
T &




.i ‘ : /
: A00
N . S / .
A male collected in the' same area was also a subadult in/
- N )
) its-_se_cond year plumage. In 1972 four king eiders
collected were in Preediﬁg‘conditions and one ‘other had-
e t
. vatretic follicles The presence of flabby. folllcles in two
‘DE Specnnens 1n\breed1ng conditions suggests tnat the .
gt t ¥

$ o
follicles had started to resorb in'addition,'a subadult

. ) 4
r

male in its first basic plumage was Observed fég\pne week

in the eﬁ%dy area, and a subadult female collected showed 0y

L g

that immature Birdsiwere present on the study area.
" Reproductive failure in female king eider was

believed "to Be particularly prevalent 4 1972' - and gas

, ' {
associéfed with,severe‘environmental conditions, The 1972

.season also showed marked effects on the repfoductipn of

»

~gteatet snow geeee in'the'aree and tnroughout the Higin
Arctic (Heyland"pers. ccm.). ~Lack (1933) snggestea
: that delayed avallablllty of 51tes and fallure of -

gonads to rema%P 1n breedlng condltlon may sometnmes
. : .

*»

combzne to make reproduct1on 1m90581b1egv This- has been

.. L . . . )
shown for brant when encountpkng severe cond:ftlons P*xx,

Y . 8 ,

Cm 196230; Bertram,et«al (1934) suggested.that snowfall.and

ylh%e 1ce break up may affect avallablllty of nest 31tes or

food supply.f Such factors may account“for the higﬂ percent
P of noanreeders xn the study area 1n 1972 Btrd and Blrd

- T ) s . - o . A
S T N St - o TR e T
A o Co @X T P R SR % L
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(1940) suggested that severe weath%r may cause a delay'in'
arriyalAat the breeding grounds wit¥ accompanying gonad
regression, Such phenomena.mignt occurjin king eider but
feﬁaies“secured.on~the 10th and 19th of.July were still
bin'breeding condition'as each' had an egg in the oviduct;
Marshall (1952) suggests that environmental factors suchw
as "fear" (1n reglon of hlgh predator populatlons) lackt
1of traditlonal food, or temporarylabsence of nest sites i J‘; .
can\lnhlplt,breedlng. Marshall (1952) concluded that

..—adult non-breeders of both sefes‘were capaple;Of :
reproducing but .that the environment offJan’Maéen (Islandf
failed .to present to the female exterocegtors the pattern
of external stlmull to whlch the species tradltlonally ‘
resnonds", . / (’“- |

The anaiysis of weather data collectedvon

.733Fh“r5t Island (Figure 23) and compared w1th 23 years of
AResolute weather data suggests that 1972 was a severe year |

-

‘in the‘Arctlc_Islandsq Snowfall was greater and the melt
] : \

season was about 10 days later than usual whlch resulted

- < -

in reductxon of open ponds in. the later part of June :;
}-(Flgure 6) if compared w1th condit1ons encountered in- 1971
ifFresh water’mnvertebrates were known to- be affected
‘iChlronomid larvae '?n 1mportant eider food whlch usually

R o

Ce
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“‘pecemé active after. thawing (Danks, 1971), in 1972
.orobably became actioesrate‘in &une or in early July
becacsedof llatethawi_nt# o_f “pooi‘e‘. The emergence of
:hirooomid adulte was also recorded.to be more than'15
days 1ater fﬁzn in 1971. AsﬂshoWn previoosiy, fresh water‘_,
1nvertebrates of the order Anostraca were less numerous anc
| their growth waslalso affected by the late season and

- severe condltlons . Those collegted in‘l972.were

'-remarkably smaller if compared to those collected at the

_same date in 197.1. ‘ Leg:.duru_s arctlcus were numerous. and
easiiy co]\.‘le’cted in 1971 bu£ were not z;bu—ndant in the s
: sﬁudy erea ih‘lé%z. ) .
. Considering the severe 'environmen't'al factors ar;d
' ""in'ten;e agoﬁietic behavior due to cr ded'conditi(ms' in

) _
small avallable pools 1t seem; ev:Ldent that non-breedmg

-4

"'durmg 1972 resulted from 1 temperatures retent:.on of
e

_ice on ponds an_d snow' cover‘.:l.n nesting area_e . Resultlng

 food shortage may also have been associated with non-

W

o .
B A Y . N hd 5\ k
' ,ﬁ' ' . o ’- : L . L4 :
' . . N ‘ - A . .




and fraglle breedlng grounds and thelr av1fauna

_taken in s and are also taken in llmlted numbers &n §J5
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Manggement .of the sp ec1e§

: At times Of accelerated Northern exproration .

- and eXploitation df nonerenewable resources;it is

| eSpec1ally lmportant to acqulre knowledge of these unique

v,

2 B

The total klng elder populatlon is estlmated

betdeen'two and'foUr mlllion. ,Apparently more than h 'f
of the breedlng p0pu1ation occurs in the Canadlan Arctlc
the:rest‘breeds,mOStly‘ln'Greenland and a few in Paleo—

arctic'regionS'andﬁbiéska»(Palmer, unpubl.) .
- o ’ A A . ‘
The kzng elder serves as a food source for N

[ 4

natlves throughout the Canadlan Arctlc (Kleln, 1966) 7 )

.

some coastal reg;ons?n{ Alaska (Myres 1959 Barry, lQ@ﬁ)

&,

!Arctlc Russ*a (Dementev and Gladkov 1952). The annual Kllxg,

4 L "o

A of elaer uslng the Beaufort Sea mlgratxon route is l% or’ *' .

less (approxzmately 10, 000 b1rds)(Thompson and Person 1962)

-Barry (1968) adds that ...at the present tlme the natlve

kill is greatly reduced in- most settlements ‘but - the krng

@

elder can become very 1mportant any tlme that other foods

Fl

are scarce ‘or not readlly obtainable ‘» Because of the

remoteness of the breedrng grounds the huntxng take~1s

- E LY Lol R .+
. . v .
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’1probabiygleSS~than 1% of the population. Hunting is L R
B perfOrmed'both'during.the spring and‘fall‘nigratiOn..‘lnf o -

b
-

'sprlng the fat knob present on the male is regarded a’
dellcacy by the Eskimos and the-people of the Labrador

coast use thls structure as a source of gun 011 because

-
v

of its frost-free propertles. It seems that males-are'
selected by hunters and apparently sufﬁer a heavier D

S qortallty.,‘The spring hunt performed:throughout-1ts'range

I

s poorly documented

,,\;‘ ;fiy*ﬁ?=r* ' There seem to be large fluctuatlons in : _
R oy ; ' v
populations of klng elder.f Extenszve sprrng dme offs have“ '
\ 4
_heen. recorded by Myres (1958) and’ thn (1957) and seem

to be more ccmmon in years of severe weather condrtrons. -
dur;ng mlgratlon.. Barry (1960) estzmated that 100 000
blrds Were present on Banks Island in June 1960 but\upon
returnlng to the 1siand at the end of July he found ‘only
{f~f};; le 11ve klng elders. On flndrng 125 dead female and young ?3;
?: along 25 miles of lake shoreline he estimated that close to'’

so ooo female and oung had dled ‘on' Banks Island t;ha: Year. 1 ;';'l,‘*,

;- 5li The-cause of death,was unknown and he only found szx S

~ 1

females on Banks Island in 1961 and they were st111 rare

in 1962 Eatimating that average~totfﬂ lpsses are ;n the
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productivity infffe order of '15% which is considered Low
- I_‘ '& " it ‘.: N . ;\ ‘y . ’ ' .
1] ¥ . . . ]
/L{ -

Wlth regard to spec1es of Anadldae in which

-for waterfowl

breedlng firs&fpccurs at two years of-age’ L?ck\(1968);‘” ‘
clalms that a reasonable mortality estimate would lie |, '.'.' .

3

e between ?0%/ahd 40%. In king eiﬁer some adultsAmay-breea

-~ 4 i[_ e '.‘ '
' at the age of two, but most are.beliéved to start breeding
at the age;of three {Palmer, unpubl.). Lack (1968) adds
".thaf ";Q:ip’all‘Spebies'se fa; studied in which breeding

‘starts at the age of three or more, ‘the ‘age of the flrst-
breed1ng varles 1nd1v1dua11y.x Some' of these varlatlons&

) are probabiy hered:tary but dthers are correlated w1th

”

A local condipions" o ST . ‘ KR . e

vﬁromacommoh eidervhas~economié value.and .

- J o

colonles (Pettingall 1959) and also in- Greenland whe;e ’v;b*} .}
elder farms havb been created These farms are well f,l SR

mghaged and 1nchude predator control measures and } w.-f 4 'd

\‘ Y

-forepreduction%as’not aGVersebx affected. Down from kldg

| erder is mnch danker than ccmmon elder down and shows goed

RN
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[ * * A .
 Faunal studies in Arctic Canada show that v’ ag

i
!

eider.broods farm only a small percentage of the t utal ‘
- : = - g

counted. ;Parmeiee et al. (1§67)'howeverbobserved king “Q'

eider broods to be ctommon at sea arogﬁd‘Cambridge Bay. \

+]

There might be a correlation between harvest of arctic

foxes by Eskimos and high productivity!|in king eider.
; _ . U

Areas where Eskimosrhunt arctio“foxes\heavily in the early -

»sprlng should be compared to areas where they are seldom

-

-harvested by'natlves. The 1nflux of people in the North

might affect the Esklmo hunters and xncrease the

ls C 6o

'accumulatlon of organlc wastes around newly ﬁormed

-_settlements. )As.a result fox popgi?tlons whose breedlng

- -

fdj;existlng leguslatian

fthe-detrament of local bmrd populat;ons ﬁ\ju"

and lltter size are cantrolled by lemmlngs or other :
'mlcrotlnes (MacPherson, 1969) may become 1ess dependant

‘w,upon their natural food and show an increase 'in numbers to SN

e ‘.\'“

‘ma%*JCg( With 1ndustr1al growth latel enc0untered in the

e

R Canadlan Arctlc a sh;ft toward increased 1osses due to,oil7 S

o b I S
llutzon,,huntlng pregsure and ?redatiom mlght be ' Lo

'*T?detrimental to king eider populat:.onsr Stronger

,’fgﬁlegislatzon'for pollutlon COntrol dirLcted to 011 "ij;ff- >‘,7fﬁj

”;f:exploratzon in the Nbrth needs It e*infqrporated in
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!

‘'on annual surveys in August'whqp the young dre in

-

S ! Sy ; ~ .
creches in xegions of high breeding density. )
1Y ’ ’ hd ’
1 ~ ¢ »



. SUMMARY

4

This study cnéthe ecology .of king eider was

Jéhducted‘from June 9 to August 16, 1971, and from May 17

gzikqgust 12 1972 ‘at the National- Museum ngh Arctlc

[

Field Statlonf‘n Bathurst Island, N.W.T. Additional data

for 1968, 1969 Jand 197Q was obtained by the station
) " ' N ) » “ " .

.

" personnel, N
. . - B . 3 N ‘

*
.8

\

;ﬁesgribed with respect to the.breeding cycle. Pair

' _v‘f N . . ,‘ -
I.  In-both 197Xk andl 1972 the ayrival of king
: ' ) Covy .ol “

. . : - . ; o ﬂ
eider on the breeding grounds.was précedéd by a warm front

s

‘from"the‘sodth.-_Sprﬁng_a;rival dates. for the peried 1968

‘to, 1972 ranged from June 11 to June 16,

Y II, The general behavior of king eider is

3

. -

formation was'completed prior to arrival on the breeding

grounds., Courtship displays varied slight%i;libm those
o

described by-Joﬁnsgard (1964) . Difference iﬁfthe form and

.,
AR

sequence of "w1ng flapping" enabled‘me to differentiate the
) .

dlsplay from the comfort’ movement..»bogulatlon took place

}(f{

v

on the breedlng.grounds, Nest site 'selection was per formed “

by the female although the male was present The pxesence N
* o .

‘ ﬂ ’ w*
of the male seemed to be’ associated ma1nly w1th protectloh

-

a



110

*

was usually performed du;ing nest site §electidn.

> II1I, Adqition of plant material to the nest
gcrape was done during laying of the first two eggs and
subsequently down feathe;skwere_pfogregéively added until
completi;n of the clutch and during‘the first three days of
incubationQ\JMale; were observed in the vicinity of the
nest until léyiné éf the third egg. passive dissolution
of the pair bodd‘occurred? The males groupea on fresh
water'ponds and left the area shortly thereafter, During
incubatioh the feﬁale showed a high degree of nest o
attentiveness and during this time she engaged in little or
no feeding and spent more than 95% ;f the time incubating.'
Non-bneeq%ﬁg and\non succeSSful‘females remained in the t ‘
fresh ;até; habitat in groups, for a period.df*
app;oximatély three weeké éftep tﬁe departure of the males.

IV.. Clutch size varieq from year to year and

o

ranged from 5,25 in 1968 to 4.00 in 1972. Hatching success
\ ' . ) . B - r
was low.iE-comparéd to othef Anatidae. During the five

t 3
years of th1s study, 1969 was the best year with 21.5% nest

success, A total of 0.5 duckllngs per nest (n—63) were " ’

.- °

LY ‘. . 3 3
prgduced-from.1968 to:1972, The t;me,from‘plpplng to when

ducklings leave the nest was .less than 24“hoqrs. Creches

, were not observed in fresh water, where ducklings probably

o

>y
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. Théyksubsequently moved
ey & mc

~ ,.\,

V. Utiligdﬁi@n of barren ridges for nesting
varied from 40% in 1968 to 91% in 1972:; 69% of the nests
found from 1968 to 1972 were associated with saxifrage

barren ridges. There seemed to b no correlation between

-

nest site and slope orientatibn. Nests found on Saxifragé
: 0

ridges were in depressions formed by sorted-net polygons,

Microclimate 79C to 9°C warmer was found in éhe;e

depfgssions. -

. VI, uFeeding behavior ip fresh water was similar
to that performed by Anatinae.:‘Gizzard_content‘analysis
showed that kingﬁeader.rely'bn a mixed diet of vegetable
and ;nimal materiéluwhile in fresh water.

VII., More than 95% ofrhests of known:history:
were g;eyed upon primarily by arctic foxes and'long-tgiled
jaegers prior-to hatching, This seemed to be related to
the high den;ity of predators on the study area, however
"close a#sociation‘with sﬁowy owl gesgs appearedjto bé"
peneficial.

VIII, Non-breeding among some king eider was .

‘recorded in 1971 and 1972. In 1971, the mean date of

_clutch initiation was'June 28 and in 1972 the comparable
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[N

date was July 8. The delay was associated mainiy;withf;

B

low temperatures, retention of ice on ponds“4nd lakes

and snow cover in nesting areas.

/
[

’ : >(l,
\ : {
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Habitat

Marsh
Moss

Ridge
Ridge
Marsh

- Ridge

Moss

Ridge
Ridge
Marsh
Ridge
Ridge
Mbss

Ridge
%gland
Moss
Ridge
Moss
Ridge
Ridge
Moss
Ridge
Meadow"
Ridge”
Ridge
Ridge
Ridge
Ridge

:ﬁi

P .
Appendix II,

- June

~July

‘July

Laying
initdated

27/71
27/71
28/71
27/71
28/71
27771
29/71
30/71

1/71

June
June
June-
June
June
June
June

NEEVEE SIS IS EESEEN B SN

June 29/72

July 2/72
July  2/72
8/72
July. 9/72
July 99/72

July 11/72

LaS I VIR .S BN |

-

No; of Fate

o

<

[§)

Cause

‘eggs

5 Pred, . Fox

1 Pred. Fox

1 Aband. Human

4 Pred. Fox
1 Pred.’ L.t .jaeger
5 Pred. FOx

3 Pred, Fox -

3 Pred, Fox

4 Pred. L.t .jaeger

3 Pred, Fox ¢y -» .

5 . Pred. L:ﬁa}aeger
4 Pred. Fox

6 Pred. "Fox
5 " Aband. Human

3 3 duckl., m~--

4 2 ?

5 . Pred. L.t .jaeger

5 ? ? ‘ _
5 - Pred. Fox

4 Pred., - Fox
-3 Pred. Fox

2 Aband. 2

4 pred. ‘Gulls

4 pred. Fox

5 - Pred, Fox

* . Pred. Fox

3 Pred. “Fox

* Pred. Fox

4 Pred. Fox

Date

M

July
June
June
July
- June
July
July
July
July
July
‘July
July

Judy

July
July
?

July
o2

July
July
July
July
July
July
July
July.
Jul§

Aug.

Aug.

* ®Nest found preyed on .prior

to human interference.

-

Bathurst Island, 1971 and 1972,

1

»

King eider nest chronology and fate,

<

28
29

29

O

®

9
18
16

16
16
18

¥y
2
(3)

»

wy
G

123
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D. middesdoyrana

O. Dipters

Chironomidae sp. ' larvae \Aug.l/7l
' Aug.6/71
- July 30/72
pupae July 30/72
0. Cyclopoida ‘
July 30/72

gxclogs sp. : .

k|

);gly 30/72

124

Invertebrates Date
L4 (.)
O. Rhabdocoela
Sp. not identified Aug.1/71 .
' Aug.67/71
Turbellaria July 30/72
/l 0.  Anostroca ) ot )
’ Branchinecta paludosa July 24/71
(Muller) Aug.6/71
Aug.7/71
' July  3Q0/72
Artemiopsis stefanssoni Aug.6/71
. (Johanseq) . ‘
. S July '30/72
O. Notostraca
idurus grctlcus July 24/71
_ , (Pallas) Aug.6/71
@ July 30/72
0. Diplostraca: A
§.0. Cladocera ~
Daphnia pulex - Aug.l/71
" "Aug.6/71

N ¢

Fresh water invertebrates collected
in three different ponds on Bathurst
Island during the king elder
hatch:mg period.

Appendix III.
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Date

Juﬁe
June
July
July
July
3uly
ngy

July

July.

July

July

© July

July

July

Sex Weight

« (gm)

26/71 & 1660
26/71 & 1440
1/71 o 1480
9/71 9 1340
17/71 9 1280
17/71 ¢ 1560
10/72 & 1495
14/72 o j157d
10/72 9 1940
14/72 9 1835
19/72 9 1900
20/72 ¢ 1740
20/72 ¢  -1460
20/72 ¢ 1325

~

Status

Breeding
adult
Breeding
adult
Breeder?
2nd year
Brood
patch
No brood
patch
No brood
patch
Breeding
adult
Breeding
adult
No brood
patch
No brood
patch
No brood
patch
Brood
patch
Brood

‘pat.ch

No brood

. patch

» Gonad

Appendix IV. Data obtained from

{cm)
3.3x2.,2
3.3x2.0
3.4x2.7

?
Large
oviduct
Large

oviduct
3.0x1.9

2.7x1.6

Egg in
oviduet
Bgg in
oviduct
Bgg in

-

oviduct

.Egg in
oviduct
Oviduct
medium
Oviduct

regressed

Gizzi
(cc)

18.5

5.5

37.0

"11.0

7.0

6.0

%
Gr.

57

78

64

49

73

61

45

60

5

35

15-

40

55

/

30

%
An,

85
49
84

36

ing eider collected

at Bathurst Islandiin 1971 and 1972. \'

%
Pl.

42

21.

36

31

23

26

%4

26

10

16
l<
24

43

125

69
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