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- I gathered basellne demographlc data AQﬂp a h:.gh mrctic

[N

‘populatlon of long tailed, ‘parasitic, and pomarlne Jaegers

‘and snowy owls durlng the summers of 1968 to 1971 neér (th
'qaﬁlonal Museum of Natural Sc1ences H1gh Arctlc
¢Stat10n on Bathurst Island N. W T. Numbers of emmlngs,
‘blrds -ma]o;\prey, were very low, hlgh moderate, a?ﬁ/klgh

v R

.\~_respect1ve1y, each’ year.»

Long talled and para51t1c Jaeqers bred each season,'/

-‘ithough success was poor to qll each year: long-talled Jaegers
raised t. young (5% of the1r eggs) in 1971. 1 found szngle-'
egg clutches of long-talled jaegers in 1968 and second nests

A o
of other spec1es in 1971- otherw1se two-egg clutches were

,usual for both spec1es._ The eggs hatched asynchronously, )
,the elder ch1ck surv1V1ng longer than 1ts younger 51b11ng. -
Both . specles resided on thelr respectxve terr1tor1es from,M1d;av
: June to mld-August, and used the same terrltorles in subse--;J;f»h
} B .;ouent summers.‘ g-talled Jaegers malntalned hlgher breeding';yk‘
l, populatlons than para51t1c jaegers in all years but 1968
o vLarge numbers of non-terrltorlal Ian-talled Jaegers moved
1nto the study area each July, for a few days..' :(y ;;_“2 ‘.‘ri
. ": Pomarlne jaegers add snowy owls bred only in 1969 and '.‘ :
: l1971 . The Jaeger did not produce young, but the owls d1d in
‘.;1969 when thelr breedlng populatlon was ten tlmes greater ; \Q\
”,than in 1971 owl clutches, s1gn1£1cant1y smaller than in

hmany other areas, averaged 5 8 eggs, and hatched asynchro- ’-v‘_£'

: ,‘fnously, Older owlets surv1ved longer than younger sib11ngs.
i i ., A 4o o ’ :
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Adults of bomh spec1es left therr terrltorles when thelr\eggs

or young were destroyed Addltlonal male snowy owls arrrved

~1n the

study area in July, 1971 and August 1970, staylng

3

for a few. weeks. Many fbe;es of eggs and yqung, of ]aegers

partlcularly, resulted from arctic fox predatlon.‘

I also studled the food hablts of territorlal long-

talled

Jaegers, f1nd1ng a remarkable separatlon of foraglng

nlches between the sexes. Males spent 92% of thelr fonaglng

time huntlng lemmlngs, while females spent 81% of t1e1r for-

aglng time. huntlng arthropods. Length of huntlng perlods and

huntlng success varled Wlth habltat and tlme of season, wh1ch

reflected dlfferences 1n abundance and vulnerablllty of prey

spec1es. Hales made all the observed lemm1ng kllls and

probably took an. . average of 3 5 lemmlngs per day in 1971

Major -foods found in pellets cast by adult Jaegers, ranPed .

accordlng to frequenty, were lemmlngs (
(over éf%), and birds (under 1%) Art

o much more frequent in pellets cast by CthkS.: A pa1r of

r 99%), arthropods

Qec

pod remalns were

long-talled ]aegers consumed an estlmated 24 29% of thelr )

total body welght 1n food per day. Most of thelr food was

lemmlngs, however, for a perlod 1n July, arthropods prov1ded o

-an estlmated 10% of ‘the pa1r s food~— at least 18% of the.

female s food The Jaegers foraged mostly w1th1n thelr

territorles.

T e o,

<

The results are; drscussed as adaptatrons whlch OptlmIZE‘“

‘ the exp101tat10n of fluctu/,;ng prey populatlons 1n the

a\rctw

M,___m—

whlle mlnlmlzlng 1nter- and 1ntraspec1f1c competltlon.'
S . . L . \\' ~
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Lot -,m

'l'h'e relationship between avian predators and their prey -
| has been the subject of nany stnd:ws (for revievs see

: Cralghead and Crdlghead 1956. Err:l.ngton 1967. '.l‘he W:.ldl.tfe

, Society 1972)_. Nevertheless, long ter- stud:.es, and those

‘concernlng non-bteed1hg segments of the popu].atxon, are st:.ll

. relat:i.vely uncommon. In the north Anerman arct:c. Rausc?h

PEN ’

(1950), PJ.te]Jca 'l'ouu.ch an!d 'rrelchel (1955a and b), Sutton

. 'and pamelee (1956), Watson (1957), and Maher (1970a) have

documented numer:u:al and ﬁmct:.onal responses j.n pow].atxons

of breed:l.ng snowy owls (l_lEg_e_ scandiaca ) and pomarine :

T

aegers Ltercorar:.us &_) to g‘hang:.ng mmbers of the:.r 7

)
Ny

prey, . prlmarlly la-:mgs. I-allnus tn.mcronatus and

_,QMSI____'_ showxngtheseb:.rdstobeobh-

| ‘gate leunu.ng predators& Pa:rasxtzc Jaegers (§= parasi )

ﬁ" appeartobe ]essdependentnponle-lmgsasaprinaryfood

’ source, ut:l.liz:mg b.u:ds mcl:enszvely m -any areas (Sutton '

o 1932, Parmelee et al. 1967, p. 226 Bussell nnpubl. us)r

)\

‘ .
Infomation on t:be food hab:l.t‘s of l.ong—ta:.led Jaegers (_s_._

Mica ) ¥ 3 inco-plete and mconslstent. llaher (1970b, -

\

p. 124) revxews the food hab:.ts of tlu.s apec:.es and suggests
_ "that the (long—taxled) jaeger in the m.gh Arctlc 18 an

4

;



"v‘dlffers from them all in belng _ aller 1n slze, and being

“
ol

populatlon hlghs and that 1t must have suffxclent lemmlngs

to prov1de most of its food in order to bqeed o Yet he 1n— -

.Acludes conslderable ev1dence for extenslve use of alternate
. N ‘ '. L.

: foods,-and refers to the results of others (Ldbpenthln 1943, - -

Parmelee and Ma onald 1960).‘ Mannlng et al. (1956 p. 87)

AN
\ o

suggest that long- a11ed JaEgers on Banks Island and. in

sonfe years; Prlnce Pa rack Is land are less affected by i
' CENe N *

‘ lemmlng scarclty than otiEP\Jaegers, apparently because

‘w - \ ) -
caterplllars and splders,somet'“

I

-form much'offthetfood ofﬂ(

\ o

o,

Long-tailed Jaegersl;_. .»"

“  fThe long-talled jaeger is, 4 clrcumpolar species, as -3\\kg

™

‘are para81t1c and pomarlne Jaegers, and snowy owls. It;

~ v

" more. northern in. 1ts summer d1 trlbutlon over large parts of,5%*f”
1_ its” range than thevother Jaegé#QMQESSEQ;} 1966). |
The opportunlty to study Lhe relatlonshlps between the‘
three specles of norﬂrrn Jaegers,_and the snowy/owl and thexr
'Prey arose whlle I worked as a f1eld assrstant in. 1968 at ?\: 1f-{
A

the ngh Arctlc Research Statlon of the. Natlonal Museum of
Natural Sclences of Canada. on Bathurst Island N.W’T. In'
,1969 I studled malnly snowy owls, in 1970 emﬁﬁaszs was » Q;
,lswltched to jaegers because of the sudden dlsappearanée of

- . owls: major emphasx; was placed on the relatlonship between o

o
'_‘ long-ta11gg_1gggg£s‘andkthe1r prey. .The:study of,Jaegers




A . . : ) »'? )

was continued in 1971. ' - ) )

One objectlve'was to record demOgraphlc parameters for
all four species each summer. I also examlned the summer -
food habits of terrltorlal long—talled jaegers in var;aué’
bhabitats and collected slmllar 1nformatlon for snowy owls,
pomarlne and para81t1c Jaegers when the presence of these :

“birds in the study area permltted,me to do so._ I'estimaﬂed.

prey abundance among major prey specles. o



only microtiné rodent'present as prey for avian pr

The locatlon for thls study, Bathurst Island Northwest
Terrltorles,vls of partlcular 1nterest for a number of
reasons. Whlle much of 155 flora and fauna are representa—

tlve of many of the hlgh arctlc 1slands (Por51ld 1964, Danks

“and Byers 1972), para31t1c, and pomarlne Jaegers are breedlng
: at the northern llmlts .of their rangé% (Godfrey 1966).

:cOmpetltloﬁ w1th other predatory birds is mlnlmal srnce

peregrlne falcons (Falco Eerggrlnus), gyrfalcons (F. rustl-

1colus), and ravens (COrvus corax) are tran31ent, and rough-

legged hawks (Buteo lagogus), Thayer s (Larus th gyerl), and

glaucous gulls (L yggrboreus) breed in small_numbers.i The

+ E

lators is

activity'thIOughout the study. SRR ;e .
The Natlonal Museum of Natural Sclences ngh Arct104

. | —O

' Resear%h Statlon (Latltude 75 43 N, Longltude 98°25'w) was

used as base camp for the f1e1d research. The statlon is
"’ | r
located mldway between Good31r -and Bracebrldge 1nlets on

v

the northern edge of a broad. flat valley known as Polar~3;-' co

Bear Pass, and is approxlmately A145 km HNW of Resolute
(Flgure 1)- o R L

v



Figure 1.

Map of Polar Bear Pass, Bathurst Island,

N.W.T., Showing Topography and-Location of
‘the NMNS Research Statlon‘, ‘Map Border is

i/D*Vlded 1nto 1 km Segments.
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An area of 13 5 km? of tundra was chosen°fbr an inten-

\
\
R SN

\

h !

sJ.ve study of populatx.ons of snowy owls and three ~spec1es of
‘ Jaegers- pomarine, para51t1c, and. long-talled Further
J.nformatlon was gathered v[thm two areas encompassmg 16.5

-km2 and 84, ? kmz adjacent o the mam study area (Flgure 2).

»

, Bathurst Island, seven nelghborlng smaller 1slands,

and numerous 1slet3 form a group of 1slands totall:mg some

,.

_18 000 knz (7000 ). Bathurst Island J.tself has a’ very
7
irregqular coastllne and, desplte 1ts 51ze, no part of 1ts

-

rollmg interior 'is more than 24 km (15 mlles) from the

Arctlc Ocean (Port;er et al 1963) - 'l‘hey state .that the low

o
.u‘

rmmded h:n.lls, plateaus, and ridge . sg;‘stems. comprlslng most ” .A

of the"is'landm._ ‘are composed of ‘L -ianland Silurian sand— :

. st_ones.- linlestones; and "Eh'ales ik }'ch are reﬁiatively' .we.lvl-

'(Bz.rd 1967)- ,The permafrost inlnblts dramag; J.n"the low-"

_lands and depress1ons. resultmg m well-vegetated pond-
_and lake-fllled tundra. me of the most extensxve and best
: vegetated lowlands on th:l.s island is Polar Bear Pass. whlch o

is 25 5 Xm (16 ules) long. and up to 4. 8 km (3 mles) \ude.
e v o B |



)

"Figure 2.

Map of Study Areas in Relatlon to the NMNS

Research Statlon.

-
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I usetL a comblnatlon of the 11fe for- of vegetatlon and

the phy51cal characterlstlcs of terrain to class:.fy some qu

. the major habltats found within ‘the stndy area. Desc‘rlptlve
Hy .

'terms confom. as nearly as poss.lble, to those of Pors1ld
(1964) and Bird Ql967). This procedure follows Kessel and '
Cade (1958 p. 1) who state that w1th few emceptlons.

there seems to be lJ.ttle meanlng in fine delmtatlons of

- plant assoclatlons as far as the ecology and dlSttlbutIOn of -

blrds are concerned Rathet, more J$1n31ve categorles TR

7 based prmarlly on llfe-fom. have nox:e 51gnlf1cance" - and

R
W:Lens (1969).

The followmg are d:.stlnctlve types-' ' R S

- 1) Desert-—l:.ke stoney barrens. here:nafter called

1
H

«. barrens, covered an estlmated 45% of the upland and lowland

- sectlons of the study aﬁea. ‘ the ndges and lu.lls of the

| . northern and western part . e study area. vldely separated.
tuss}ock or rosette-—fommg plants such .as Smfrga wlg:

folla, Draba spp-. and gm arcta.ca. grew cc—mly. - In 5

the valleys. the flood plain deposxts and flnvlal fans fran]

secondary trlbutarles. banked along the rldge bottals

i
~ \

_...,.\

: supported tussock plants t00. Bowever, in the latter loca—

tJ.on the denslty of plants was greater and D_rm h:tggglfolla

and Sal:.x arctlca Here nore abundant. '.l'he barrens Here

probably the sz.ngle most 1mportant su-erzng halntat for -

/,_ L : _, ‘ P,
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e

./(0v1bos moschatus) and carlbou ( glfer

';mpoftant nestlng areas fo%/%%gy/birdS((Pt ri

rldges and creek bottoms,‘and commonly per51sted well into

' to 1nh1b1t most plant growth

\areas, were wlnterlng ‘areas for lemmlngs. -

\ . - . B :
‘tundra hummocks to cover less than 10% of the study area. - p'_x
' Each hummock was. usually less than 30 cm 1A hexght and ,

fdlameter. Lateral dralnage channels from creeks often o 'Q\', 'lyi

-bottomsi Lj;mkgeep.< A complex varlety of'plants. none of

lemmlngs; €hey were._ 1mportant forage areas for koxen

tarandus

and "

igan, shore-

birds, waterfowl). - \ | } .
» . ) i . Coe X ' / . s “ i o
, o e / S
2) Large snowbanks and melt water §2epage -areas”’ . .-

_assoclated with them were foqu on the\steeper slopes of

Y

- \

'fsummer. Some were regular enou h 1n thelr ‘size and locatlon

er them. Carpets of sodden

"mosses grew around and below th'se places. Such areas,

& ; . . : 4

wh'ch are- referred to as snow melt or snow bed communltles

g 5

(Por311d 964), were es nnated to cover less than 10% of )

. "as well as deep snow'ln low41y1ng

A

y' 3) A spec1al type of wet tundra, referred to as tundra e

v

hummocks (B*xd 1967). was present along,the edges\of many
® ) _ LY

creeks and low lylng reglons in the study area. I estlmated

B J ) T

1ntersected this type of tundra. leaving a’ system of level ‘\\\

hummock tundra subdxv;ded lntrlcately by deep mossy creek

X
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wlu.ch Scems to form a pure stand, grew in thJ.s habltat.

'!!osses grew ‘around- the bases of the hunmocks, along w1th 7

Ma_ dlqvna, Juncus bz.gl s. and Sax ﬂ gpmltlfolla
wlu.ch mJ.ght a11 extend up the hunmock sides to the top -

-where 11chens were often abundant, Lem:.ng‘s were present

‘here ‘in the sumer, and waterfowl frequently nested in thlB -

Foy

. habJ.tat

\"" ’

4) Marshy meadows cover:.ng approx:.mately 30% of the :

-

) study ar‘ea were most extensive in the poorly dra:med o e
depre581ons of the uplands and the vallegs. A number of

. Spec.les of Carex. M, and other monocotyledenous

plants grew over the level or tussocky tundra, and around

o the numer(ous shallow tundra ponds and lakes. In the low :

- plants

o thesumner t the mounds and grass mats of the barrens

' a.reas, moss formed an’ almost contmuous cover between these :

' smlar species, plus Draba spp. and S 1fraga spp. were o

I.arge frost mounds, up to 3 m 1n helght, covered w:.th

: 3 R N
found in most of the habltats.; These. as well as 1solated } -

mats of monocotyledenous plants, were mcluded in the meadow \

habltat type _,'e low meadows were' dev01d .of leulungs 1n Co

were f‘avor' summer dennmg s:.;es. The mounds were used

extens:.vely as perches by owls and ]aegers. The marshy .

' L..
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meadows were used for nestlng by many shoreblrds and for

o

feedlng hy many other blrd specles ‘asg’ well as muskoxen. «

>

Other habltats, comprlslng less than 10% of the study
area. 1nc1uded fluvlatlle and the large lacustrlnt waters

(seldom exceedlng l 5—m 1n depth), scree, outcrops, and
e & A".":“ : . \‘ | . «’
tors (B1rd 1967). S a“*ﬁ,. B o . ,

The vertebrate. and known arthropod fauna recorded. on
‘ the study area was. typlcally hlgh arctic in quantlty and
d1verslty.‘ Forty-two spec1es of blrds have been recorded ,l'
_for Bathurst Island of whlch at least 22 have bred near ‘»Q
'the Research Statlon (Appendlx 1). Seven specles of

- terrestrlal mammals have been recorded (Appendlx 1).

y 9

Terrestr1al arthrOpods. 'so far recorded suggest lower

: ,numbers than on" some nelghborlng 1slands (Danks and. Byers

&
1972).

Bathurst Island belng in the north-central portlon of

) the Canadlan Arctlc Archlpelago. has a contlnental, hlgh

arctic climate whlch is. somewhat modlfled by the Arctic

Ocean durlng wlnterjand summer (Thompson 1967). The weather

4 ,.~ )
L

: :at the. NMNS Research Statlon was s;mllar to that recorded

[

at Resolute. the nearest permanent Mlnlstry of Transport a

weather statlon.,but was - less influenced by : the ocean




' ('.mmomp' son 1971).

Snowfall accounts for over half the annual prec1p1tatlon,

whlch totals less than 5 inches (Atlas of Canada L957).. Most‘

snowfall occurs in sprlng and fall Large snow drlfts which ‘

vaccumulate along creek bottoms and in the lee of hxlls.
per51st well 1nto symmer.’ |

The perlod of 24 hour dayllght beglns 1n late Aprll,
'and extends to the mlddle of.August. Wlntery and below
free21ng temperatures contlnued 1nto late Aprll, and early '
. May. The da11y mean temperatures recorded at the N.M. N.S.
Research statlon durlng June, July, and August apprOched or
exceeded 32°F but were usual;y’prevented from rlslng above
about 45°F by per31stent fog, and low cloud cover. Most rain
.fell 1n.1ate July,_and August. The comblnatlon of sprlng
vmelt water and thaw1ng permafrost often gave the 1mpressxon,
,ythat 1t ‘was a very wet’ reglon. N

- A lack of good weath%r lnformatlon from the Research

Statlon dur1ng 1968 and 1969 prevented detalled comparlson

~between all years. However, some lmportant differences in

,the trends of sprlng

of this study were observed. Comments on these are of
‘interest: o N N e )
) o ‘ AL Ty @:‘ -

1968: The latest spring. F\oodpeak on Goodsirf“
. River reached about 9 July, and thé shortest.
. ' coolest summer recorded, with much wind, :
o cloud and rain. o

,

R

- 14

o %
S SO




1969:

1970:

1971:

Sprlng was earlier. Plood peak on Goodsir

‘River reached on 3 July, and, except for. a

very cold wet two weeks in late July and

'early.August, a longer, warmer summer than
1968 ’

Sprlng earlier. than'prev1ous two years. o
Flood peak on Goodsir River reached 30 June, .

_summer longer, and warmer than 1969

”Earllest sprlng recorded Plood peak on

Goodsir River reached on 28 June. Warmest
June recorded with daily mean 3.2°FP higher
than 1970. August was sllghtly cooler, and
wetter thano1970. ’

'The sprlng melt did not occur evenly over the whcle

B area; éoﬁe oréas where early oeit occurred, usually ‘were
'4c1ear one to two weeks before the surroundlng reglon.
these were located at the base of slopes along extens;ve )
‘»upland hllls, and rldges.' Dust and debris, blown from tﬁese
areas onto th&bsnowbcovered valley hastened the melt Early
melt areas were 1mportant as feedxng sxtes for a11 early—

E arr1v1ng blrds anludlng Jaegers, as uell as for herblvo-

rous mamﬁals, such as muskomen.

AL

~_
\\

15
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METHODS -

g General

p I spent most of June,. July, and August of aﬂl fo
'summers (1968 to 1971) on Bathurst Island and, 1n 1969 and '
" _
1970, I arrlved before the end of April (Tagle I/. I was on
the 1sland each sprlng before most of the mlgrant blrds |
arrlved 1nc1ud1ng Jaegers. . |
In-1968, genera; reconnaissancevindicated that the

tundra surrounding the;station was readily'accessibleffor"

f research purposes, ‘since the r1dge system there: fac111tated

E travel by foot, even durlng the sprlng melt._ This was the

- core of my study area. After 1968, use of snowmobiles . .

< -~

'enabled me to search for snowy owl nests over a much larger

area.until“mid-June,&when,the'spring melt restricted"travel. ;

\

By preference. most travelllng thereafter was hy foot, for

"then blrds were most ea911y seen, and heard

I made notes and sketches whlle in the f1e1d and used

;blnoculars (7 X 35), and telesc0pes (15-25 x) as observatlona1~

1

:alds throughout the study.

Ii.: Mark1ng and Identlficatlon.-.v~' d‘
The three Jaeger specles were separable in the fleld by L
plumage as well as hehav1ora1 dlfferences. Fleld 1dent1f1-

catlon of Jaegers could"be made at conslderable distances L

16
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when the bird's flight_pattern and its‘reaction'to other B
jaegersfwere visibie. Jaegers whldh held terrltorles durlng
the summer usually bred and were dlstlngulshable from non;
‘territorial tran51ent Jaegers by behav1dra1 patterns.
Territorial jaegers dlsplayed to trespa381ng 1nd1v1dualsq@f
dthe same specles and evacted the other spec1es (indersson
1971),_ | P | ‘.

Seven terrltorlal'long-talled Jaegerradults were banded
and color marked in 1970, and one 1n 1971 Comblnatlons of
vCanadlan Wildllfe Serv1ce alumlnum leg. bands,‘colored plastlc
leg bands, and green, gold. and red spray palnts were used |
for marklng.‘ Blrds were caught by hand (one). by padded
steel traps set near\carrlon (three), and by snarlng 1ncu-
‘batlng blrds wlth a 20‘m. cord (four)._ Only one adult of a
'palr was banded and marked ThlS successfully prevented -
nest de ertlon whlch has been experlenced by other workers
blwhen both adults were marked (Maher 1970b). The spray palnts
1asted only one season, w1th red belng the most v1slble.

' Young 1ong-ta11ed~]aegers~dere 1dent1f1ed asvlnd1v1duals o
.elther by bandlng them 1mmed1ately»after hatdhlng, or by
'punchlng unlque comblnatlons of holes. in the webs of thelr
feet before they were banded (W1ng 1965, p. 79). )

Terr1tor1a1 pomarlne, and para81t1c jaegers were not

- marked. Plumage varlatlon, and behavior helped me identify

18
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bcertainiindividualslof.these“two species.nghis method has
been used succeSSfully 1n Alaska with pomarlne jaegers
(Pltelka et al. 1955a, Maher 1970a). and in. Europe for

‘ para81t1c Jaegers (Venables and Venables 1955 p. 331).

Adult snowy owls were not banded and~most could not be

1dent1f1ed as 1nd1v1duals by elther plumage or behav1oral

patterns.- Young owls from a number of nests were xdentlflable -
. o*'A“‘, i B
after color dyes (“Maglc Marker“ felt pens) were placed on

their legS'untll they reached bandlng age (12 14 days).‘ | -
In 1969 26 young owls were banded w1th Canadlan Wlldllfe

N Serv1ce lock—on bands and ‘seven of these were unlquely color
.marked on’ the'w1ngs and ta11,’w1th orange and green spray
palnt.v The marked sexual dlmorphlsm in adult snowy owls d1d
vallow me to separate ‘males w1th their 1mmaculate whlte plumage
‘;from the larger. darker females., Some blrds,vapparentby non-
terrltorlal'\and conszdered to be adult females, may have-
»been juvenales of elther sex.' All adult owls-were-classified

>

as terr1tor1a1 or non—terrltorial. The crlterlon used for the

A 3

5 _former ‘was attendance of nests or young.'Non—terrltorlal owls -
.were e1ther non- or unsuccessful breeders. thus the numbers
1n these two categorles could change over the season as

,terrltorlal blrds became non—terrltorlal.




o R ;
o‘ ; - .
3 t .
SIXI. Demoqggég;ciﬁarameﬁErs.’
aA, Terrltorlal Jaegers and 0wls. _
aa'- o '
The number of terflﬁ€r1al palrs of Ja"
. o .}

P ;

determlned each year 8Qf

in size annually (Tabldfi

km2 ylelded most of the data on all four spec1es. I plotted

- the locatlon of each pa1r w1th the help of a1r photographs,<

'?fand could then. establlsh crude den51ty flgures for - each

. species. Terrltorlal palrs of—blrds and thelr nests were

v151ted at least weekly, others, less regularly. Informatlonf'

on the 1ength of tlme terrltorles were held ‘the tlme and :
A . ' P .

number of eggs- la1d and their fate, and falthfulness to

L8 ’ .
terrltorles durlng the season and. between years, was kept.

'Table 2. Study Area Size in Square Kllometers (kmz)o

”,\ 1968 to 1971. | -
Year \\ /9 dJacent Area '%‘h-"“, é\Total
- : Jaeger owl Jae Owl
19662 ._13.5 tid”-,s- : e l'»19.5 \3&,19.5-
1969 _.‘13;sj ,' | 16'~. . 84.5 1, ,“29;5V - 98
970 135 r-'i.s" eas 15 e
191 13s 138 | ,'d-sé,s BT 98

'eaFOr‘theh1968 populatiOn,-only-breeders studied,

20
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B. noh-territorial._"_ jaegers and owls.

I -ade Heekly 8nrveys of non—tex.’rltorlal Jaegers within

an 8. 5 k-z area. and non-terrltorlal owls w:.th:.n a 53 S km2

,a.rea each sn-er The connts uere made from three observat:.on-

N

p01nts on rldge topa bes:.de the NMNS Research Statlon. usually'

bet\leen 1800 and 2400 hours when the bJ.rds were most actlve.
the ‘wind speed was least and the v:.s:b:.l:.ty best. - By

slowly scanm.ng the census area thh a telescope, from one

side to the other I recorded the total number of 1nd1v1duals

v»VJ.slble Ifnorethanonecensusmstakendumgaweek or

hour&\. '!be sequence of ]aeger act1v1t1e8a t;v

ever possxble. Y

if a 'greater'nu-berfof birds was count¥#d within the ceneus

highest count uas used. Sunny days provided the best survey

c'ouditions,. and uere therefore chosen for the counts when— :

“
s
Of -

&

Iv. Food habits of '@ -tiu.led ]agers.

_ A‘..‘ Hnnt:ng act:.v:.ty. _ "_

In 1971, I observed pa_u:s of terr1tor1a1 1ong-ta11ed

' (C-D-T-) w:.th -ost observat:.ons fallmg be

“”\_‘

21
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and termination of each activity, andtSex of the blrds were

\f\\ noted.- Addltlonally, fbr hunting and feedlng act1v1t1es of

\\thls spec1es, the habltat utlllzed number of capture attempts

: an\\kllls were recorded whenever p0331b1e. Most observatlons

»lwere of two palrs of long-talled Jaegers whlch were acces—
srble d ea51ly seeﬁﬁfhroughout their terrltorles.'hobserj

: vatlons were usually made from one of two blinds, each- located
‘on upland rldges affordlng maximum v1srb111ty of ‘the two
Jaeger terr1tor1es.1 Gbservatlons of less than 30 mlnutes
duratlon were omitted. This ellmlnated act1v1ty sSequences on
blrds the 1dent1ty of whlch was not known In 1970 after
maklng spot observatlons throughout the 24 hours, I concluded‘

.
that long—talled Jaeger act1v1ty patterns d1d not dlffer

[

markedly between 0000 and 1200 hours. and 1200 to 2400 hours - ¢

a conclu51on also reached by Andersson (l97l).~

.B. Pellets. spec1mens, ‘and drqpplngs.vi

I collected 1052 pellets from the terrltorles of long-
, _ &

_ talled jaegers.. For each pellet placed separately in a

plastlc bag, I recorded date. Jaeger terrltory, age of Jaeger

castlng the pellet (if known). and_whether the pellet 1tself_
was fresh or oldn_ I collected most pellets cast by adult
Jaegers 1n 1971 from frost mounds, and other favored perches

w1th1n the blrds terrltorles; Pellets gathered from young
B e : g




5]

jaegers in 1970 and 1971 were in the 1mm3f1ate v1c1n1ty of the

nests'ﬂand were smaller than pellets cast by adult Jaegers.

The presence of a shlny mucus coatlng (Maher 1970b) was useful%g.

in separatlng new pellets from old pellets. C b'_ o o

I analyzed each pellet for the quantlty and quallty of - ,ﬁ

its contents. Vertebrate remalns were 1dent1f1ed to specneshJ

-

and 1nvertebrate remains to famlly wher: p0551ble. I asSumed

the number of 1nd1v1dual vertebrates present per pellet to be

'one, unless skeletal remalns (usually lower jaws) indicated -

otherw1se (Rusch et al 1972). B L . B T

,),"
/

~ The number of pellets cast by other specles and 1ncluded '\

-

1n thlS analy31s was mlnlmal because- .’

+

l) @ther Jaeger spec1es, snowy owls, and gulls were

present only 1n low numbers in the areas where pellets were ¢
-
3

collected - 2) the aggre551veness of the terr1tor1al long—

§ talled jaegers toward these sch1es,was sufficient to keep v

'most‘lndividuals-out of.their' errltorles. 3) pellets castsb

by other spec1es averaged larger than - long-talled jaeger

,‘pellets, and were usually separable on that ba51s, andx4)

H /"

. any pellets of obv10usly questlonable or1g1n were excluded

from the analy51s. | .'“//3

The contents.of llG/dropplngs from terrltorlal long-

////talled Jaegers, collected in 1971 plus the anterlor gastro—

intestinal tracts from_an addltlonal_ten birds, collected



v . o N ) ~ * - T . " Q
o .ty oy
pe .

durlng the four _Years, also were analyzed for"food remalns

\
An estlmte of the total number of insects comtalned in

each of t%stomachs was: mad@ by countlng the number of palrs

W
of insect w1ngs in one-tenth of the contents 'The total

/stomach contents were suspended in 100 ml of water by- stlrrmg

/

" ’-VlgOl‘OllSlY, then one—tenth was drawn off for :mspectlon. L

In 1970, the nests of fJ.ve long-ta:.led Jaegers were e

. fenced follow:.ng a method descr:.bed by Haher (1970a) .
'Corrals of wire mesh (1 1nch dlameter) three feet hlgh
enclosed approxlmately 80 squa.re feet of tundra Upon

_hatchmg, the young Jaegers remalned ms;l.de the corral where

", &

they were protected from arct:.c foxes. " was able to measure }

&>
the rate at which pellets were regurgltated &d growth of no

. thg% chlcks. Thls procedure was not repeated in 1971 ‘since - f‘ .

N

D e

11: produced only meager results.

V. Food habits of para31t1c and pomarlnep ]aegers and owls.

'z' I collected mformatlon on: the food’ hablts of snowy owls.
para51t1c, and pomarJ.ne ]aegers whenever poss:.ble. Th1s
_ vlncluq_ed observatlons of ’ood 1tems brought to nests and

‘ young. the- huntln echn:.ques of the adults and analys:.s

VI. ‘Estimates of‘ p’ rey abundance. . e B '-Q;v
o~ ] ) - v R ‘ _ . R T

g ' I sampled arthropod populatlons in 1971 to prov:.de an - -

R




”Jaegers. From 15 June, to 26 August three sites on the

A . T e .i '%. o
S ' i ’ e v
index of arthropod abundance that could be. compared w1th

feedlng act1v1ty, and habltat selectlon of long-talled

oA

'“nbarrens, and three on the marshy meadows were sampled elght

' _were chosen for sampllng. 1iamples were collect

ETN
[

'ﬁgch diameter sweep net. Elther 100, or 200 sV

.wWas established.

~

- tlmes. unless they were snow covered For comparlson, elght ) .

addltlonal 51tes were sampled perlodlcally. Sunny, calm days

. . . r

w:.thals

”ps were.

.

'taken low over the substrate in each habltat type I recorded SN

the sample 51te number of sweeps. and date, before preservxng

-

the sample ln alcohol Later. arthropods in the sample AR

'\.—

were counted and 1dent1f1ed to famlly, wggre possrble. The‘ ': RN

Chlronomldae, and~ Musc1dae were each se arated 1nto two
g

‘dlfferent size. classes (elther_shorter or 1onger than 3 mm). .-

Dav1d A{ Glll estlmated lemmlng den51ty w1thin the study _

I area ln %970 and 1971 from trapplng ecords. I estlmated

1emm1ng numbers in other years, based on a subjectlve comparl—

'son wlth 1970 and 1971. PersonneI at. tZe NMNS Research
’lstatlon kept records of all breedlng blr s w1th1n the study

'area each year. From these records;.ahgestimated density
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I. Demographic parameters of territorial and non-territorial

. L 3
jaegers and owls.

el ~y'

A. Numbers of/terrltorlal and breedlng‘palrs.

/

LA

~.

' 1.” Long—talled 1aegers. - T

A\

The number of palrs of long-talled Jaegers whlch

'estab11Shed terrltorles on varlous parts of the study area on
p‘Bathurst Island d1d not dlffer 31gn1f1cant1y for three of

':the four summers (Table 3)"and exceeded the comblned numbers'

rrrrr

of pa1rs of para51t1c jaegers, pomarlne Jaegers, and snowy

‘owls for the same area each year.

‘In 1968 though there were more terr1tor1a1 palrs of

_ long-ta11ed Jaegers present in the study area than the two

4\.'

awhlch attempted to breed thelr exact number is unknown. AN

S preventlng a complete comparxson of data between all four:

- not 51gn1f1cant1y‘g"

,

.years. The number of terrltorlal blrds d1d not dlffer '

”51gn1f1cantly in 1969, 19 0,1and 1971 from expected values,_

and respectlvely 94% (n—:t),,;ﬂe% (n—7), and 3% (n= =14) of

the palrs,bred, show1ng‘no'81gn1f1cant dlfferences between.

dp
ey,

years.f Den51t1es of(gamrs in core and adjacent areas were .

rent 1n any year. The numbers,pf.

,ies'comparedJto'the_proportlon.which_



‘ Table 3. The NuMber of Pairs of Long—talled Parasitic, and
- Pomarine Jaegers and Snowy ‘Owls which Established
- Territories on the Bathurst Island study Area from

1968 to 1971.

g Observed Numbers

Crude’Density:
Pairs per 100 km

”f‘ : “t Core-Areabd‘Adiacent AreaC Territorial
Long-talled jaeger: o
#1968 ? (0)a 2 (2)3 - ?
£19%69 8 (g) 7(6) -51
<1970 | 7 (6) 2 (1) 60
1971 9 (8) 8 (6) 63 .
Para51t1c Jaeger- S
1968-1971 1 (1) 0 °(0) <3
Pomarine.jaeger: L di
1968 - 0 (0) 0 (0). 0
1969 4 (4) 2 (0) 20
19704 - ¢ (0) -0 (0) 0
1971 5 (3) 3 (1) 30
Snowy owl: S )
1968 = - 0 (0) 0 (0) 0
1969 L2 (2) 13.13) 0
1970f ‘0 (0) 12(0) 0.
1971 _0'(0)ff 1@ 0

2
Breeding
10
47
17
52

<3 -

14

15

'aFigures in parentheses are number of palrs that bred after'
~ having’ establlshed a territory,

- b, *CThe 31ze of the core .area was 13.5 km2 b
area varied, being 6 km2 .in 1968, 16 km2

ut'the adjacent ,
in 1969, 1.5 km?
in 1970, and 13.5 km? in 1971 (see Table 2), - e

. dIn 1971 there ‘were 2 to 4 terri

1L r1a1 pairs 1mmed1ateLy
t south’ of the study area,

‘but ngne apparently bred,

eOne “pair, seen 32 km (20 m11 s) N. w of tﬁg study are -~
~ possibly bred,~ ,

fOne male seen courting. 1n‘ ate June 1n the adjacent Jtea,_-
i d1d not nesti;~ : : ST
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" of breedlng birds in 1968 was 51gn1f1cantly lower than in
1969 (p<0 05), 1970 (p<0 08), 1971 (p<0 ol), but other

years did not dlffer from one another.

These data suggest that a falrly stable populatlon of -v;;‘

long-talled ‘jaegers existed for at least 3 years.-
In all years, long~ta11ed jaegers were at least twice
as abundant as any other avian predator in the study area.

\ . : e

2; 'Parasitic'jaegers; . l- ;,5?\;4
The number of para31t1c Jaegers establlshlng
;terrltorles on the study area was the same each year (Table
3). At least 2 3 km separated nests of adjacent paxrs of
;para31t1c Jaegers. Desplte the1r low denslty, parasltlc
»jaegers were an 1mportant predator fbr they bred in 1968

. and 1970 when pomarlne ]aegers and snowy owls falled to.

bfeed

"~ 3. .Pomarinesjaegers.

The number‘of palrs of pomarlne Jaegers whloh

| establlshed terrltorles on the study area varled greatly
“l‘between years (Table 3).. I belleve these figures reflect
:e-falrly accurately general populatlon trends in the Polar
Bear Pass reglon of Bathurst Island in all,years'but 1970,
when densxtles were greater outslde the study area. In o

.1969 and 1971, 81m11ar numbers of territorlal pomarlnes

> ol . .
/ (e - ' . . - s C ¢

) 28,
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: _were present and. palrs bred In 1970 terr:.tor:l.al bJ.rds did

not establlsh thenselves on the study area, but two to four .

terr1tor1a1 pa:.rs 1ocated :u-nedJ.ately to the south perlodl-‘ '

cally flew mto the study area. I do notknow;_fdi these pa1rs
nested | | - Coh
Den51t1es m 1969 and 1971 were not s:.gnz.f:.cantly

| 'd:l.fferent. »hut were both sz.gxufxcantly -higher than either

',71968 or 1970.. - A 2

- 4. 'Showy owls'f

The mmber of snowy owls wh:u:h es’ ‘ibl;shed .

. terrltorles on the large study area var:.ed between years

o (Table 3), and the changes appeared to be more 1rregu1ar and.
.unpredlctable tha.n any fluctuat:.ons in’ %e jaeger p0pu1at10ns
- "‘I recorded maxnuum mmbers of terr1t0r1a1 owls in 1969 when
.they exceeded bymore than ten tames recorded xmﬂ)ers 1n._ -
other years. I recorded no terrxton.al owls m 1968 and
1970 ‘on. the study area. Hovever, a few molated pa.u-s of
owlls may have bred on other parts of Batlmrst Island , Che
-;'-'":palr of owls bred on: the study area in 1971 S o
' The 1969 den81ty of owls was. slgn1f1cant1y hlgher than. '
el other yeaxs whzch aid not shou sxgnificant dlfferences f

The presence .or absenee of terrxtorral and breet? ng

SH

~.

29

-



jaegers and owls was apparently related to food levels rather S

than seasonal dlfferences in weather (1 €., the warmlng trend

over the four summers).

. -5~ LR .'a "
g, J«_" ] S e
T W~

AR !

'Bs Breeding success.

1. 'Long—tailed'jaegers;'

The low reproductlon rate of the terrltorlal long—v
talled Jaegers in 1968 preceded three years w1th 1ncreased
numbers of breedlng palrs and greater egg productlon per palr‘
:(Table 4). 1In 1968 both clutches (100%) were of slngle eggs.y
The 1nc1dehce of two—egg clutches was. hlgh in 1969, 1970, and ,
1971, when an average of at least 94% of . all 1n1t1a1 nests_
from ‘those three years comblned (n-28) contalned two. egga.ww¥

.yThls 1ncreased proportlon‘of two—egg clutches in the last ”
“f_three years was statlstlcally 31gn1f1cant (p <0. 025: Flsher 1"-'

'Exact Test). The flrst clutches normally lald 1n the

last week of June.,or the - flrst week of July.IShowed no .

,marked-synchrony between palrs.'-In 1971, the Jaegers-laid'

“their flrst eggs nlne days earller than in 1970, and flve.

'-days earller than in both 1968 and 1969. Thls is probably a

""reflectlon of. the early sprlng melt in’ 1971.

Renestlng of some palrs of long-talled Jaegegg occurred.v e

S There was no renestlng in 1968, and.there was no dlrect

_ev1dence of 1ts occurrence in erther 1969 or l970.,ﬁHoweggr¢,
) . -6_:‘,‘1 ! . {

RAR S
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24
’é nestvwith‘a single egg’located on 12 duly, 1969,-and¢a
- chick less than three days of age outs;de .the study area on
‘9 August, 1970, perhaps came from renestlng attempts - Two
' palrs of those 1nten81vely studled in 1971 renested soon‘
_after 1051ng their 1n1t1a1 clutches to predators. One palr |
dlald the %irst egg of a second clutch elght days. and approx:.j

”mately 20 hours after 1ncubat1ng the 1n1t1a1 clutch for 15

days. In each renestlng attempt, the female jaeger la1d only -

~ one egq. The early sprlng of 1971 p0351bly facllltated

renestlng, s1nce the renestlng occurred within the normal .

perlod of flrst clutches.

Increa81ng arctlc foxbpredatlon on Jaegers resulted in
a smaller expectancy of successful hatdhlng (Table 5), manyi
' nests belng found early 1n 1ncuhat10n, thls prdbably alloued .
for‘renestlng of: some palrs in 1971. Of the three intenslvely
studled nests in. 1969, all hatdhed° that is, they surv1ved |
‘the 24 ‘5 day 1ncubat10n perlod The average length of
"surv1val for first clutches in both 1970 (n=7) and 1971
(n=7) was about 22 days. wh;le the average surv1val tlme for _
| 'those nests destroyed before they hatched was 15 days in-
1970 (n—4) and only 10,’ days in 1971 (n—4). ; The two repeat |
’clutches recorded in.i97l surv1ved 8 and 13 days
’respectlvely.

- ‘The nestlng success of long-taxled Jaegers was Very low

32



in all years (Table 5), despite.changesfin'the'number of~eggs;
laid. 1n 1968 and 1970,fn0'young reached fledging age on the
study area. In 1969 I watched closely three of 14 nests

,located and whlle all six eggs hatched only one chick "

survived to, a st, near fledglng age. That~is, 0 33

chicks per pair su « In the other 11 nests,ano chicks’

33

survxved to approach fledglng age. Thus, the 1969“populatioﬁ

' of Jaegers was successful in. ralslng only 3. 7% of the eggs
produced ‘that ' is, 0. 07 CthkS per palr. The nlne palrs
‘studled 1nten51ve1y 1n 1971 ralsed one. ch1ck to fledglng

(5% of eggs produced), or 0.11 chlcks per pa1r. Elght

.addltlonal pairs of Jaegers ralsed only one chlck to . fledglng,'

G% of eggs produced or O 13 chicks per palr,'assumlng they

'lald 18 eggs.

a trend .of 1ncrea51ng egg loss, resultlng almost entlrely'

from arctlc fox predatlon, can be Seen from 1970 to 1971
The proportlon of eggs surv1v1ng to hatch decreased as’ a

¢;sult yet Jaeger chlcks seemed to surv1ve equally well in’

yboth years. Generally, nests w1th eggs appeared more vulnera-'

| ble to changlng predatlon pressures than d1d the chlcks.' Thatr.

the CthkS leave the nest a day or two after hatchlng. ‘to

L-\c

tﬁwander over the tundra, probably lessens predatlon pressure

. upon them.

I gathered detailed information on_the'rates and causes

2. ‘
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.of pre—fledglng mortallty for ten 1nd1v1dually marked long—j
ta11ed )aeger ch1cks (Flgure 3). leferentlal mortallty ‘
'occurred u1th1n broods; the older chlck, hatched two daysa-
| earlier hecause 1ncnbat10n commenced w1th laylng of the
‘first egg. The older Chlck appeared to have a dlstlnct
- advantage over the younger. partlcularly after the older
lChlck was three_or fOur days of‘age. Of'six_chicks'penned
‘at three‘nests in 1970, a fox ate,pne (the older), 1 found |
one'(the’younger)jdead apparently from chilling, and parent
_or sibling jaegerstprohably,ate four. The latter supposition
isfsupported hy ﬁellet content. Whether the chicks were
k111ed and then eaten, or were eaten after dylng fro* chil;'

11ng I do not know In 1971, I do‘not know the extent of.

)
..a‘

‘ cannlballsm- predatlon was p0551b1y hlgher than in 1970.

»,Because these chlcks are precoc1al they left the nest at

:two or three days of age and usually remalned separated
thereafter, perhaps reduc1ng cannrballsm. In all nests
except one, the older chick survived longer than the younger.
,Surv1va1 of the. older chlcks was apparently facxlltated by .
hatchlng two days before the younger, and ﬁhus belngﬂlarger
and presunably stronger than it. |

I removed the older ch1ck (tuo days old) from one brood
1eav1ng only the newly hatChed second ch1ck Thlstlatter,l'

}ch1Ck survrved to fledge.. This ;ndlcates that the second

~
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Figure 3., Survival of Ten Long-tailed Jéeger.chiéks,
: ~after Hatching, from Five Nests (Three
~ Corralled Nests in 1970 and Two Unconfined

- Nests in-1971).
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"_ days before an arctlc fox took 1t Thls trend to earller

chlck is capable of surv1v1ng if the first ch14k is not
present. .

o

R ParasitiC'jaegers. n T

The number of eggs la1d by par ;tlc jaegers

1n the .study area was the same each year (Table 6) but success

was generally low. These ]aegers started clutches betueen L .
24 and 29 June,‘w1th 1968 and 1971 belng the years of earllest'
1n1t1atlon. Ip 1968, when both chicks hatched, tbe elder a

survxved unt11 we collected it at 16 days of age., The

_youngest d1ed before 1t was elght days of age.. In 1969 ‘no
"young surv1ved Although thelr exact fate is unknoun. ‘the

‘51ngle clutch probably hatdhed before belng lost to arctlc j.v‘

- fox. In 1970, the clutch dlsappeared 20 day& after bemg L N

1n1t1ated In 1971, the nest remalned 1ntact less than three S

‘nest loss may ‘have resulted from an 1ncreas1ng arctic fox

populatlon in the study area and the greater predatxon - ST

pressure.

'3.kl?omarine jaeoers;;

| fomarlne Jaegers were not successful in “fledg:.ng,"~

anyvyoung from the- study area, desplte nore eqgs belng laid '
11n 1969 and 1971 (Table 7).‘ clntches in’ 1969 survxved up to ;l

17 days before arctlc foxes ate them, bnt in 1971 none. lasted

~-7 .

TN,
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"Tablé'7. The Total Number and Fate of Eggs-Laid by.Pdmarine.

BN

- Number of Eaten or A o
Year Eggs Laid f Disappeared'r Hatched

1968 o ‘  "‘&.. o . 0

1969 - S 6+1 6+ 1(100)2

s1970 0 | o 0

1971 “ 7+2 . 74 ?(IOQk; p

:angutes in paféntheses are percentagesdof the nuﬁbef of
eggs laid. o S ' : '

v
v

L S

. Jaegers Nesting on the Study Area from 1968 to 197If7-,
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longer than four or five days, some not even the'day_of
laying. I found clutches ofxone,'and more‘often.-twq eggs.
"lLaying began in 1971.eleven days earlier than in 1969.

/

4. vénowy‘owls.
‘c More palrs of snowy owls attempted to nest in
the study area- 1n 1969 than ‘any other summer (Table 8), andd‘

e - o
13 of them (87%) completed clutches. Snowy owls laid 16 tlmes

A
e
as many eggs on the study area in 1969 as in 1971, the only ’

other year in whlch theyfbred on thekstudy area.

In 1969 the owls la1d most eggs durlng the last ‘week of ‘

o

May and the flrst week of June (Flgure 4). In that year, L

7

owls started the flrst clutch 24 days earller than 1n 1971

the onlylother year for whlch.comparable data were avallable.

Seasonal dlfferences 1n weather do not explaln the delay ln

=

laylngsln,l971 Saneﬂl97l was an earller sprlng than 1969.v

.
<

Also, lemmlng populatlonsnwere comparable in 1969 and 1971.

!

The mean clutch size in 1969 was not 31991f1cantly "'“’~r.f

x\)

dlfferent from that produced 1n 1971 (Table 9) Clutch;slze

var1ed from three to nine eggs,,_' ﬂ}
- Snowy owls bred successfully 1n only one year (1969) LQL;QE
" when 54 of 83 (65%) eggs laid, hatched (Table 8). of these . ~;'--',_i,'.-°-§.-;t'

54 at least 5&% dled of natural causes (not collecteda

‘_before-fledglng._ of those dylngg mostJ(ﬂa%}&d;sappéargdgghi,

.

. . . . . . e tem ‘ o . e e e




~ Figure 4.

. The Percehtégefbf Eggs Laid by~sndwy’0wls
- During Weekly Periods in 1969 and 1971. v
. All clutches were found during laying so -

that the exact laying date of one or more

~‘eggs was known, allowing laying dates for
the remaining eggs to be calculated, assuming
- each egg was laid 48 hours apart. Data given

in columns are not cumulative..

<
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A . ) . : . '

' Table 9, Frequency of Size of Cdmpleted Clutches for Snowy

. 1971.
ST ClutChvsize‘ "Total Mean
» Number of — e Number Clutch
Year Clutches 34 5 6 7 8 9  of Bggs Size
. ‘ ' . : : A 7 ‘ P t -:’/'\', po'm
. 1969 13 1.2 3 3 21 1 75 5.8 !
19717, ¥ ' 00100 00 5 s

‘* Owls Found Nesting on the Study Area in 1969 and

aTwo additional clutches initiated, eaéh”containing four
.eggs, before being abandoned, ' ' '

bTwo;nests were loéated.outsidé the study area in 1971. One -

had a clutch of eight eggs (S. D. lacDonald, pers. comm.
1971). No one visited the second. ' : IR
KRR . : L

o

4

4>‘
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. <¢ﬁ% : :
: ) R I
‘from'the.pést. Observatlons of nestlng pairs and V151ts to

nests suggest that ch1111ng of owlets in the nest as the
result of 1rregu1ar broodlng by females late in- 1ncubat10n.
lcomblned w1th cool wet weather, ‘was- an 1mportant cause of
ithese deaths. I suspect cannlballsm contrlbuted to this
-vmortallty and it may account/for most chlck dlsappearance.H
. Predation on snowy owl nests was low (less ‘than 13% of the'
eggs 1a1d) in. 1969 - Human dlsturbance of the only nest in
1971 kept the female owl off her %ggs, allow1ng long-talled
/-Jaegers to destroy the eggs. .

Snowy owl eggs hatch asynchronously because 1ncubat10n :
beglns with the flrst eqq, fac111tat1ng d1fferent1a1 mortallty

w1th1n broods.A In order to evaluate the effect of dlfferen-'

"tlal mortallty w1th1n owl ‘broods produced in 1969 I 1nd1-

) v1dually marked the young from three nests, and recorded the”‘

length of thelr surv1va1 (Flgure 5) . Most of the . ’iﬁ ity

observed in these chlcks involved the younger and presumably»

:weaker 1nd1v1duals.v The elghth and nlntﬂ eggs of two _

/ N /~.\\

.’clutches falled to hatch some hav1ng embryos. The only

.'gowlets reachlng fledglng age wer; from eggs 1 2. 3 or. 4

-. I estlmated the 1mmed1ate post-fledglng mortallty amongy
- 20 owlets. All 20 blrds had bands, and seven of these bore
1nd1v1dual color marklngs from color dyes. The remains of

two color marked and two unmarked owls were dlscovered on the

46



Figure 5.

Number of Eggs Hatching and the Surv1va1 of
- Owlets in Days, from Three Nests Containing

7, 8, and 9 Eggs. 'Eggs numbered according

to the seque .in which they were laid. v
Number laid "and number hatched (H) appear
in respective boxes . ‘Dashed lines show a
bird likely survived beyond this date.
Slanted solid lines show range of time over .
which death for an individual owlet could
have occurred. :
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study area during subsequent summers. No bands were amon@w

Ethe re;alns. thps the two color marked owlets are the only : .
vblrds of known or1g1n and therefore, I "feel they give the

best measure of owlet mortallty 1mmed1ate1y after fledglng,
1n‘1969 ;'

|
: 4

‘EStimatedl Number color marked owlets recovered X Total'number a
mortality =  Total number color marked owlets - banded owlets -
“sﬁ} 2 x 20 =" 5.7
R ' ‘

A total of six young“owls'out of the 20, last seen. alive,

prdbably d‘ed hefore 1eav1ng the study area.‘ Thus, each pair -

of’snowy owls on the study area in 1969 successfully ralsed ';?1::_
‘;an average of 1.1 owlets |

| ,»uost pairs of owls which left flrst nests, probably d1d
not renest One nest: st111 contalnlng eggs on 18 July, ané
.a clutdh 1a1d late in June. ‘was p0331b1y a result of

' renestlng. I d1d not flnd the 1971 pair renestlng.

c. Pldellty to terr1tor1es.

1. Long-talled jaegers.

In order to assess the falthfulness of long-
e
ta11ed Jaegers to thelr terr1tor1es from year to year and ‘/

throughont each sumner. I 1nd1v1dua11y marked w1th colored

<

"and alumlnu- leg bands seven terrltorlal adults. each;from,ag

separate pair, . in 1970 Six returnedlto.the’Stndy area in

R



1971 and each occupled the same terrltory as in 1970 or: the
tundra immediately adjacent. The seventh blrd, a female,

\nQSted 3.5 km Vest_of its l910 nést.just outside of the_'

study area. In lglb,'it was this hird which had the only -
single-egg‘clutch‘known and shefwas a member of'the least v

territorial pair of long-tailed'jaegers on-the'study area.

" The distribution of most nests and the behavior of
[

spec1f1c terr1tor1al blrds in 1969 was very similar to the
1970 and 1971 populatlon, suggestlng that many of the same"
b1rds were present in 1969. I saw the flrst terrltorial
birds each summer in therseoond‘week;of_June. -Both'sexes
appearedutoparrive together. Thesevfgegers could_usually be
found onvtheir'territories from mid-June to mideAugust;
regardless of the fate of the nest. In 1970. a blrd banded
on 18 June was defendlng its terrltory on' 18 August. Another
._banded blrd was defendlng 1ts terrltory on 26 August, 1971 §
'Presumably, pa1rs of'long—talled Jaegers did all huntlng and 3
'-feedlngﬂw1th1n thelrﬁterrltorles;, These,jaegers-did not'leave

:thelr terrltorles as often as para81t1c Jaegers appeared to.

K Nevertheless, on 16 July, 1970 I saw two marked long-talled

,1
bl

Jaegers 0. 5 and 2 km from thelr respectlve terrltorles._
_Large numbers oﬁ’ngn—terrltorlal blrds ‘were in the v1c1n1ty '

‘at the tlme. In 1968 one nest was’ abandonedv perhaps because

one adult appeared to have been lost .since two were never
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(“\.,) 4

seen‘on the territory. Pairs of long-tailed jaegers appeared
to befvery faithfulfto their territories during the season,

perhaps more so than any of the other Jaegers or snowy owls.

I observed non{terrltorlal Jaegers throughout the study

area, both on and off establlshed jaeger terrltorles. How-

ever, territorial jaegers kept most non-territorial individuals

' Ooff their territories much of the time.

2. Parasitic;jaegers.

Parasitic Jaegers showed great terrltorlal
fldellty from year to year but seemlngly less throughout each
iseason “than d1d long talled Jaegers. A melanlstlc male and
an- 1ntermed1ate female - occupled‘the ‘same ﬂerrltory each,year.

4’ .

é” §68 I collected the female on 5 August and by June of
1969 the dark malé had another mate. The jaegers establlshed
~each new nestww1th1n approxlmately 100 m of the nests from.
earlxer years. ‘l saw para51t1c Jaegers on thelr territories
frgm four to nine days after not1c1ng the flrst arrlvals.
They dld not remaln w1th1n thelr terrrtofy\houndaries"all
: \\\ PR
sunmer and were. occa31onally absent for perlods of a feW\\;rl_rrs%fi
hours, I once observed the dlstlngulshable male flying 5 km j
from the nestlng area. These wanderlngs were most common late

in summer. In 1968 I d;dinot’see/the male on the terrltory

after collectlng the female."bn 26 August 1971 I observed

o



the female and dark male chaSJng an mtrud:l.ng pa.l.r of

[

@ .
) .,para31t1c Jaegers fran the terr:.tory desplte the fe-ale

havmg lost one leg in a fox trap on 21 .Tuly, 1971. Parasitic
\')"

‘jaegers could usually be found on thelr terrltor:l.es well J.nto

This strong attaclment to the territory was also true of

pairs outs:.de ‘the study area, which resulted in a falrly
11

FS

stable paras:.tlc Jaeger populat:.on. - N

t Y

3. PO!narine" jaegers.

o -
-

Terrltorlal panarme Jaegers were on the study

:A,;area for a comparat:wely short tnne. and they showed less

s terrltory f1de11ty than the other jaegers. They establ:.shed

terr1tor1es rather qulckly. and I fmmd peak nu-bers of pairs

Ly

by 1ate~ June of 1969 and by 21—22 J\me of 1971 Saue pairs

deserted ‘terrltorles without attenlpt:l.ng to nest.. Ome pair 1n

1971 stayed only two days. BJ.rds -that’ lost nests’ usually _

remamed J.n the area for a few days before depart:l.ng. I

found no ev1dence for the renest:mg of pomarine Jaegers. '

L

o That pqnar m" jaegers do not return to regular breedmg

- terrltorles on Bathursg Island is snggested by dlfferences

8

“in dens:.ty of the terr:.torlal paJ.rs and locatz.on and color

[N

-of 1nd1v1dua1 paJ.rs J.n the st'udy area frc- year to year T

52
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4. Snowy owls. . o i o o 9
The number of terr1tor1a1 palrs of snowy owls
»present on the study area decllned as the summer progressed f
yln-1969, and 1971. 1In 1969 fourteen pa1rs of owls were
terrltorlal from early May untll mld—July, then the number
slowly dropped to nine palrs by m1d~August whlle in - 1971
one palr was’ terrltorlal untll the first week in July._ Once

they abandoned the nest or the eggs or youn, dlsappeared;

" the tergatorlal bond apparently dlmlnlshed Adult owls

0y . .“\\

gcould not be found regularly in the area thereafter.l Once -

‘baway from their terrltorles, these adults were 1ndlst1n- ’f' e

W

gulshable from the non—terrltorlal owls in the study area.»

I

D. Numbers of non-terr1toria1 blrds.

1. Long—talled ]aegers.

The numbers of non~terr1tor1al long-talled

a_)aegers fluctuated markedly thhln the study area each summer
'follow1ng a falrly regular pattern\(Flgure 6) _ The earllest
‘long-talled Jaegers arrlved the flrst or second ‘week of June,b
often in small flocks of four to. elght blrds, never more than L;dv
"?0;‘ In 1968 and 1970 they arrlved in larger flocks than in

‘-1969 and 1971 Frequently, I saw them flrst in the early

-lmelt areas near the study area’ where ‘they remalned for a few

days before leav1ng or dlsperslng to. terrltorles on ‘other



| Figure’6.

yMaiimum-Number of Noﬁ-territorial Long-tailed :

Jaegers Counted on the 8;%§.km2 Census Area in
Each Quarter-of the Months-‘of June, July, and
August. 1In 1970 and 1971, observations

. continued after August, but no long-tailed

jaegers were seen. Numbers shown with dashed -~

‘lines are of flocks outside the study area but

within Polar Bear Pass and are presented for

-~ comparisen. : - .
S - . ‘ ™ - o “

/ . -
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areas. _In late June and.early July; non-terr1tor1a1 birds
became less common, and they flew through the study area,'
usually 51ngly,‘rarely stopplng. Between 18 Julyf/l969 and

8 July, 1971, the,first‘of a large mid—summer population of
‘non—terrltorlal long—talled jaegers arrlved on the study‘area.
Thls 1ncreased the- local dens1ty as much as nlne tlmes. They

O .
reached peak numbers w1th1n one or two days, and I observed
flocks 1n the study,area for up to elght days (1971)."They
remalned in the valley in loose flocks of up to 74 1nd1v1duals

‘whlle feedlng and restlng. These concentrations occurred'in_

- _.°

the sedge marsh tundra around ponds and lake edges in the

-maln valley away from most of the terrltorles of re31dent
Jaegers; The 1nflux seemed to c01nc1de with the maJor.hatch
of 1argevch1ronom1ds._.Two adult jaegers.collected from a

- flock of non-terrltorlal blrds on 16 July, 1970 were eating
.Achlronomlds.exclu51vely (Appendlx IV). A.trePd to_eailier“.‘

E influxes from 1926 to 1971 is ev1dent ‘I do not know if
.thls is 31gn1f1cant or not Movements of . flocks ‘and the.
.‘51ght1ng of about 100 blrds 9 km east of the study area four |
, days after numbers dlmlnlshed ‘in the study area suggests
pthat these blrds moved eastward. Agaln. in late July and
-August only small groups passed qulckly through seldom

. vﬁstopplng. Most flew east. f%aps the ﬁrequency w1th which

thls occurred 1ncreased in early August I saw long-tailed

56
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&

jaegers,as latevasi311August-'v
The majorlty of non-terrltorzal longbtalled Jaegers had

complete adult plumage. Occa81ona11y, I saw a bird with a

few barred - feathers from the )nvenlle plumage (usnally under-

, tall coverts)._ I do not know ﬁhether these non-terr1tor1a1
.jaegers attempted to breed or 1ot A ”t'
2. ParasitiCijgggers. ﬂ;J,}f_;.s\"’
Non—terrltorlal paraSLtlc jaegers ocourred
‘regularly on the study area but in small numbers (Flgure 7).

The flrst blrds arrlved between IO and 13 Jnne.v NOn-terrl—

torlal 1nd1v1duals d1d not rema1n 1n the study area and this

prevented any bullﬁ-up 1n their numbers over the summer. 'I'it

R A - 4
saw-these Jaegers elther as 51ng1es or 1n small flocks of

g

less than four b1rds. Often they 1ntruded 1nto an occupied t

d’(\
‘1tory." The occas1onal b1rd had a few JuVenlle
) rb B oA
»feather but most ‘were 1n adult plumage. Some para51t1c

i

_ F
,Jaegers'c 51f1ed here as non-terr1tor1a1 may have been

57

uterrltor al blrds uhlch wandered outs1de the1r own terr1tor1es.‘

I saw p asxtlc Jaegers as. late as the fbnrth week of August

3.v-Pomarine'jaeqers{e

Lo

The f1rst sprlng 51ght1ngs of non-terrltorlala
hpomarlne )aegers reveal a trend to earlxer arrxval dates and

larger flocgp from 1968 throth to 1971 (ngure 8). From >'

R



Figure 7. Maxlmum ‘Number of Non-territorial Parasxtlcf;
T ~ Jaegers Counted on the 8.75 km2 Census Area’ &
/ . ‘in Each Quarter of the Months of June, July,”

/ .~ . and August of 1968 to 1971. In 1970 and

7171971, observations continued after August,

Qj;«vgﬁ;:but no jaegers were seen. Numbers shown

Loty ~.with dashed lines are flocks outside the

study area but within Polar Bear Pass and

Soare presented for comparlson. .

<2
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- .

Max1mum Number ‘of Non-terrltorlal Ponarine

‘v'Jaegers Counted on the 8.75 km2 Cehsus: Area
.~ in Each Quarter of the Months of June, July,‘ )
 and August of 1968 to 1971.: In 1970 and =

1971, counts continued after August, but no

_pomarine jaegers were seen. Numbers shown

with dashed lines are flocks outside the

. Study area but within Polar Bear Pass and
are presented for comparlson._ T



‘ NUMéER;OFWNDHHDUALS

CU UUUNE o JuY AUGUST

O

o

61 -



ﬁOctober (1971)., Desplte 1nd1v1dual non-terrltorlal owls

'»;seldom be1ng found in one locatlon for more than three or four_

3 . wEL ,
4 . YRR
> . . J ‘ . , i

oL

. 1968 to 1970 they arrlved at least a week after the parasitic

/ i N
and long-talled Jaegers whlle 1n 1971 they arrlved with. the

long-talled Jaegers, but sllghtly earller than the parasitics.
slngles or small groups of less than four blrds were most
common,‘partlcularly later 1n the summer, though I saw a flock

of nine in’ the sprlng -of 1971 Many non—terrltorlal pomarlne »

]aegers flew d1rectly through the study area and most of
’ /

fthose that stoppéd d1d not seem to remaln longer than a day

—a

_or two. - It was unusual to see a: pomarlne Jaeger on ‘the study

' area later than the thlrd week of July.‘

All the’ pomarlnes appeared to be adults. A few 1nd1-.

-v1duaIs had short central rectrlces and one such b1rd bred -

A

in 1969.

.”4{:-énowyfowls. @y : ; o "; - L . o

-uff_ The number of non—terrltorlal owls w1th1n the ..

census area fluctuated yearly in" a’ mofe regular way than the

: ‘numbers of terr1tor1a1 owls (Flgure 9). Single 0wls were"

_gecorded as early as 27 February (1971) and as late as 12

!

/

days. falrlyaunlform but 1ow numbers remalned in the census

1

area for extended perlods of tlme. This was the case through—‘

‘out 1968 and much of the summers of 1969 1970. and 1971.

N i‘”



Figure 9. Maximum Rumber of Non-territorial Snowy Owls
Counted on the 53.5 kmZ Census Area in Each
Quarter of the Months of April to September.
Breaks in the abscissa indicate no censuses
taken. Single owls were seen in the census -
area in 1971 on each of 27 Pebruary, 8 March,
-1, 4, and 12 October. Numbers shown with .
'dashed lines are birds outside the study area
but within Polar Bear Pass and are presented

for comparison.
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terrltOLlal owls onto the area. 1 presumed most of these
birds to. be adult males because they were in 1mmaculate whlte
plumage. At these times, theuowl dens1ty approximated the
breeding'density of 1969. In the last week of July, 1971
- the density-oé}non—terrltorlal snowy owls was 25% hlgher than
the peak breedlng den51ty of 1969. 1In 1971 large numbers of
non-terrltorlal owls appeared a full month earller(than in

1970 ' The'few‘accurate censuses taken in 1969 pius observa-

1ncrease in the number of non-terr1tor1al owls occurred 1n
{ 'July and August of. that year. However, the preolse magnitude e
'of this " 1ncrease -is not known.

Non-terrltorlal owls were usually solltary, seldom o

approachlng one another within 100 m. However. on 16

' June, 1971 I .8saw a concentratlon of ten owls, as many as

4

seven belng perched w1th1n 7 m of each other at one tlme- "; ' e
all were qulte dark in color.,so they could have been sub-

.adults. ‘They hunted arctlc hares at the tlme.,_ N




-~ . . . B C i

II. Food hab:.ts of lonq—talled ]aeqers--

" Time budgets based on 4970 and 4865 minutes of observa
| tions of males and females respectlvely. enabled = to deter~
" mine the proportlon ‘of time long—taz.led ]aegers sp..nt at the
follow1ng act1v1t1es- | restlng J.ncnbat alert d.u;playlng

- or defendlng the terrltory. bathlng 1ngest1ng huntmg for

oontj.ngehcy tables‘ to defteraline' how representat:.Ve the eeatral ;
| three-hour per:.od was. 'l‘he d:l.fferenees betveen the two
samples were not statlstz.cally sxgzufnmnt hovever the
i
\varlablllty w:.thln the. 1500 to 1800 hour perxod was less,. and
] therefore provxdec the best comparlson of resnlts hetween o

nestlng perlods. : However. _observat:l.ons -ade betveen 1200

R

- 3!

and 2400 hours were probahly more representat:lve of the total
dally act1v1ty pattern Of the blrds g present data frm
' both samplmg pe].’lOdS when tl\;e two are so-ewhat d.tfferent or .
' occa51onally. even statlstlcally dlfferent fro- each other.

. I do not detall the\ Statlstlcal dlfferences s:.nee they nay
reflect my sampllng techxuque rather than true cu:cadlan
patterns. of the. blrds. -In the pre-. flrst and post—nestmg

!‘\
1] S

. perlods when sample tnnés were generally
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of jaeger‘activity observed'from~1500 to 1800'hour§ corre-

sponded more closely to the 1200 to 2400 hour observations o

than in- the 1nter~ and renestxng perlods.
-, N ﬂ«, E A
' A descrlptlongof huntlng behav1or—and detalls of the

°

-tlme spent forag;ng for 1emm1ngs and 1nvertebrates, habltat

‘ v

utlllzatlon and huntlng success for male and female long-- e

ta;led Jaegers follow.- Detalls of the other act1v1t1es are
. 0 . . N . - . ) . s
1nc1uded elsewhere (Appendlx III). o B T

Rt

afy . v . oo
- . \ . v .

) Y e

>3

R yh;‘ Huntlng for 1emm1ngs; @
) aAv'(i.f lf' Behav1or. 17'f4 o | ,,f- \ f : - P
hh@%&f_ Terrltorlal long-talled jaegers hunted mainly in \g
thelr terrltorles.; I: saw none huntlng out81de 1ts téréitory j.‘&v

- .Lﬁ
nln 1971 but I saw SLngle marked males feedlng:on arthropods :

up to 1.2 km from thelr respect1ve terrltorles on 16 July, Sk
: i SRS ; C - 2 . . - ‘ . R

P 1970. -

Long—talled Jaegers hunted for 1emm1ngs rn three main
ways. Thé first metth .was hy hover g ahove the'tundra at L

a helght of I'to 10 m (usually about 4 m) in varlous locatxons- e

3

-throughout the terrltory. %ost often, after hoverlng 1nnone 'h\'
spot the bird fleW'low over the terraln to a new locatlonk

elther near or}far. Here 1t suddenly soared . up to a deslred .
herght and bedah hoyeﬁlng%r Thls type of hunt1hg often

occurred whe: there was a’ hreeze or 1lght wind whlch allowed




: 7
the Jaegers to reduce »OT stop altogether their w1ng beats
and thus probably coﬁserve energy. " This was commonly done

over'hillsides, where the Jaegers could presumably make use

of updraughts. The second me&%od lnvolved low, rapld and

often long fllghts of more than 50 m to new observatlon

posts, usually frost mounds. They landed elther on top, or

‘more often, low down on the 31de of .the mound from whence

\.

- they walked to a vantage p01nt Here they remained . for a

W

number of mlnutes, st111 and alert, ‘before flylng to the

A4 T

next perch Males often used*thlS‘method of huntlng after an -

[

eXtended perlod of rest or low act1v1ty, ad‘ﬁbne male flew a

. ¢ircuit of paths throughout his terrltory,.whlch"took a

N

By

method 1nvolved standlng and waltlng near lemmf;g bukrows --,

o

, whlch held a concentratlon of complex burrowhsystems. Thls

became most common in late July and early August when young

llttle less than 60 mlnutes to complete.- The thlrd huntlng

Y

™~
usually fryst/mounds and mats of monocotyledenous plants

’( -z .. L0 N

o

lemmzngs flrst emerged from thelr burrows.‘ One male Jaeger

- . " e - Jd.

ﬂ caught two young lemmlngszln 23 mlnutes at the same.burrow

- " o -

system on 27 July. Thls is 81m11ar to a huntlng method used

by pomarlne Jaegers (Andersson 1973).

S

Jaegers kllled lemmlngs w1th a serles of hard pecks or
\\ .

by dropplng them to the tundra whlle flylng.. The latter

pOSSlbly happened 1nadvertently, s;nce )aegers often attempted

<

69
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‘: Jln nests.» I recorded thlS only durlng the flrst,nest perlod

L if st111 amounted to less ‘than 3% of the total tlme observed

"gon data collected\bEEWeen\lSOO and 1800 hours and shown?in o

to carry ‘the lemmlng some dlstance from the 51té of capture

lbefore killing: 1t The female 301ned the male at thls -point

. and they commenced feeding.

-

I con31dered time spent 1ngest1ng vertebrate prey

| separatély from hunt;ng -and kllllng the prey. It 1ncludes

the tlme “spent eatlng lem:.ngs after the kill or feedlng on

,such things as carrlon or the eggs or nestllngs of blrds.

" Once kllled small lemmlngs (welghlng less than about 25 gy

jwere eaten whole, whlle the larger lemmlngs were torn open,._

!

’and then.eatew. If one b1rd ‘was present it pecked aﬁd shook

S A
the lemmlngs' ventral skin unt11 1t tore.; It ev1sceratedq :

-

ythe lemmlng, then tore 1t st111 ﬁg;ther consumlng all but )

. the: stomac ‘and’ 1ts contents. If both blrds were present,.

'each grabbed part o *'e lemmlng, pulled the lemming apart

and consumed 1t comparatlvely ra

. . . J .
‘,~ g f o

~

Less)than 5% of the 1ngest10n tlme 1nVolv _ atlng eggs‘*

" s

Though males "spent" tw1ce as much.tlme 1ngest1ng as. the

females d1d perhaps because males made all the lemmlng kllls,

LN

2\\ Seasonal changes in t1me sggnt hunglng. (Based

e

4'F1gureS‘lO.and 11). ' o v. . 1' \g~l,i SR S

M . -

70;
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- Pércéntagq‘ c& Time Spent by Territorial Male
and Female Long-tailed Jaegers at Different

" Activities during the 1971 Season. Bars

(columns) show data gathered between 1500 -
and 1800 hours and dots show data gathered
- ‘between' 1200 and 2400 Bours. Numbers along

" abscissa refer .to the following activities: °

(1)Not visible, (2) Resting, (3) Incubating, .
(4) Perching/hunting, (5). Displaying or . .
Defending Territory, (6) Bathing,  (7) est-
ing, (8) Bunting for Lesmings, (9) ‘Huntihg
- for ~-Invertebfat_es.' Lo e S

[ 4

R

pa
&
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11. #{Percentage of Time Spent -by Territorial Male
‘yAnd Female Long-tailed Jaegers at Different
“Activities during the 1971 Nesting Season :
According to Nesting Pefiods. Bars (columns) .

...~ show data ‘gathered between 1500 .and- 1800 hours -  °

and dots”show data -gathered between 1200 and

-2 . 2400 hours. . A Key to the activities which

. - are numbered along the abscissa is given in
o _Figure' ‘'10. ; o, e . R ’

¢
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'ﬁale long—tailed?jaegers did over”92%vof all lemming
huntinéuohserved spendlng at least 21% of thelr tlme durlng
j the season foraglng for lemmlngs. perhaps closer to 25% as
.vq,lndlcated by the data collected between 1200 and 2400 hoursfg“.
';Foraglng,for lemmings ,is therefore one-ofpthe”malesA major fﬁ

. Lactivities. The sharp increases in time spent hunting-for_v
SR . ! v v

”'ilemmlngs by the males from the prenestlng to the flrst
"nestlng perlod and from the-. flrst to the 1nternestang perlod

were statlst1cally s1gn1f1cant. Male Jaegers continued to

&

spend a long ﬁlme huntxng lemmlngs in the renestlng perlod,
: and thls.,along wlth decreased wanderlng from terrltories,
fsuggests more dlfflculty 1njk1111ng prey or more prey belng

’ requlred by the blrds. Males reduced thelr foraglng tlme

Y for B2 -

for lemmlngs in the post-nestlng perlod.
Each male spent an average of 51x hours'dally Qégaglng

for lemmlngs in: the 1971 season (Table ll) Durlng the pre- .

L

and flrsu nestlng perlods, they spent less than six hours,"'

foragrng for lemmlngs dally, after whlch they spent more than
- six hours daily.y_*'

- ‘Since female Jaegers d1d less than 8% of the palr s
B e
lemmlng huntlng, the equlvalent of only 2% of the total t1me'

I observed females. I do not con31der it an lmportant part of

: )
,vthe females ' time or energy budget for 1971 That one female

'_d1d resort to lexuning hunt:mg in the renest:.ng perlod when

-3

ot
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Table'1ll. Number of Hours Male Long-tailed Jaegers Foraged
" . for Lemmings in-a Day during Various Nesting-

- Periods. (Assuming that the birds foraged .at equal
ratesg%ivthe first half-of the day as in the -
seébndégflf). Data from Figures 10 and 11.

: 7SN

N

, Nésfingﬂfériod j - ,'Daiiy-Huﬁti;g-Time (Hours) |
. Pre-

First '\'

Inter- ' N

Re-

29:81:— ‘ 7.0 v‘ »

,:ﬁgggi' ) : -

) A&é;égéifo: Season - uS.O
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77
-ale jaegers were vexperq,encmg then: poorest success at
kJ.llJ.ng le—lngs (dlscussed helow),' may indicate -a potent1a1
 for hnntxng “this Prey. Instead,, females spent considerable
a,-ounts,o‘f time resting dun.ng the pPrenesting, vinter.nesting,
and post-nesti.ng periods,» or mc‘ubatlngwhen compared to males..
'l'hroughont the season. pa:l_rs of lopg-talled Jaegers spent
more than t\uce as much t.:une huntlng for 1emm1ngs as. they did

\ " for mvertebrates (l’lgm:e 10) )

B4

3. ‘1'1.-e spent hunting over varlous habltats.

(Based on observatlons between 1500 and 1800 hours and. shown B
,;.mPlguresIZandD). e K ‘ .G

llale long-taz.led Jaegers hunted for le;un.uxgs over snow

J . :",
nelt areas dnn.ng the pre—- and fJ.rst nestmg pen.ods, Sp "a i
" 2/}

a total of only 2% of the season 8 f:?qmg t:une in these ‘ ‘f !

s 1

A ww 'V\r, ’ l{‘%': ¥t

the prene%‘t'\:mg perxod occ:nrx:ed in snoyﬂqelt arées wh@re-

i : N -
le-:l.ngs were vn].ngrable as they left their wmterlng are 35 .

o a as. ﬂouever; J.t 1s perhaps s:.gnl icant that aﬁ fo.ra ;.ng o
48 L

. . o MR 13 -

“b\r:;": ‘_ . ’ ' . - R PR v ~
for drler ground | el . | \ - ‘ & ”'f“ .
' llale long-talled Jaegers spent 65%, of thelr total foraglng Lo
t:une (7]%, based on data for the 1200 to 2400 liour period), . A

/

huntlng for le-;.ngs over the barrens. In the flrst, mter—
re—, and post-nest:.ng pen.ods nales spent from GO\to 71% of

theu foragxng time hnnt:.ng for leluu.ngs 1n th:.s area (66 to |

r
s
// -
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Figure 12.

Percentage .of Time Spent Foraging for
Lemmings and Arthropods by Long-tailed
Jaegers in Different Habitat Types. ‘
Bars (columns) show data gathered between
1500 and 1800 hours and dots show data

gathered between. 1200 and 2400 hours. -
The habitats are: snow melt (S), barrens
(B) , hummocky tundra (H) , and marshy
meadows (M) . . '
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. Figure 13. Percentage of Time Spent by Territorial R
: - -~ . Male and Female Long-tailed Jaegers Foraging =
R o for Lemmings and Arthropods in Different . . . it
’ Habitats within Their Territories in 1971, - !
- {TAccording to Nesting Period. Bars (columns)
show data gathered between 1500 and 1800 'hours
-« and dots show da{;agathered' between 1200 ,and = . -
© 2400 hours. The itats are: snow melt (S), *
’ barrens (B), hummocky tundra (H), and marshy ~

meadows (M).
. LS

-~
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ctilon of tme males spent hunt;mg lenlm.ngs between nest per:.ods

S ‘ S A S . ) . 82
i . . . . . .
K L . - . P “ . . e

BN W

R o - {
76% u51ng data from 1zpb to 2400 hours). While the proporQ : \ |

;;»- “ . ‘[

remamed smllar. males 1ncreased the actual mmutes spent , j‘

il . *’ g RS

huntlng for leumu.ngs in the barrens slgnlflcantly from the '
'-s'z-('.. t‘) %‘J‘ o

\1"

R pre- to the [First. nestmg PeI'lOd and then again fr@‘thejlrs‘:

“ to '.the 1niternest1ng per:.od (p <0 OOI)Wfter whlch“f,.&f;:_

but not 81gn1f1cant, decreases occurred Lowest proportlons
- of time spent 1e§mu.ng huntmg in the barrens occurred in the A

inter- and renestlng perlods when males did more foraglng
N f
for lexmnlngs in the hummock tundra and more forag:.ng for e

L

arthropods.

0 The second most 1mportant hab:.tat hunted was humnock
tundra where males spent 14 to 22% of the\‘%raglng tJ.me in
search of lemm.ngs (16 to 26% u31ng 1200 to 2400 hour data).

'.l'he a.ncrease in t:Lme spent hunt:Lng lemmmgs in the humnocky

tundr;a was s1gn1f1cant (p <O. 001) between prenest:.ng and
f:u:st nesting and between f1rst and mternestmg perlods. ,

Hunt:l.ng Qor lenlm.ngs at- large grassy lennu.ng burrow

complexes const:.tuted a small but nnportant segment of the "

' /"\-—-

males gmg time xn the re- and post—nest;mg perlods.

’

uales J.ncreaied the amount of t:Lme spent at these s1tes in
the renest:mg perJ.od s:.gn:.f:l.cantly (p <0 001) and mamtamed
that level 1nto the post-nestlng perxod when young lenuungs

A B

left thelr burrows ' Dura.ng\tl"lre- and postnestmg perxods. :



CTE S N AN
they spent s:ignificantly more" time ‘hunting lemmings in meadow
. 4 y .
dsltes than durmg the flrst nestmg perlod (p <0. 0,01) . Only
N

durmg the -first nestlng per:l.o@ d1d I see any lennung huhtlng

in ,\.the exten51ve low-lymg marshy ‘meadows.
4

I.enm.ng hunting by’ females was prnnarlly over the

T\
‘barrens and humnocky tundra., (Flgxre 13). _ E O

3

: 4. Huntmg success. (Based on observat1ons betWeen

B )

1200 and/2400 hours). o S R o o
I recorded long—ta.lled Jaegers klllmg lelmu.ngs on 12
_\ocoas.uons. All 12 kJ.lls were made by males w1th1n their
respectlveq terr.ltorles (unpubllshed data) o Fran my obser- E
vat:.ons. males spent an average of 102 minutes foragmg for :
‘ every lem:mg kllled (Table 12) « If males average 6.0 hours o
: forag:.ng for lemmings per day (Table 11) . an’ average of »l
" 3 .5 lenlnlngs is taken per day ‘for the palr assum:.nJ lenln:Lngs
| are kllled at the same rate for the »fxrst half of the day.:

\ r
Those Iemmgs k:.lled by the male Jaéger were &sually shared

w1th the female. thus ,prov:.dmg food to the pa:.r.

R . : » . . o
"‘. R [ B o . . -:' 8 ) - ~

a.- Suéces’s acoording to ’nfs‘t :period'.
| DurJ.ng ‘the prenest per:.od when the daily
| / klll rate was 2 9 lennu.ngs per pau: of Jaegers, male )aegers.i
. spent very lxttle tune forag:.ng before makmg a ]ull ('rable

iZj)ﬁ‘v. The t:une spent foragmg per k111 mcreased sharp]g 1n

\ . "-2 . B . .
. . TN L . . R N .
~ Vi . ) . .
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.lemmlng kllls durlng thls tlme were . of Juvenréﬁ &

A . o 1+ bs

- ’ p -

200 s

- -

‘both the first ahd internestinq periods.-ahd‘thes< anreases

were slgnlflcapt as dlscussed above;*>1h the former.lthe

"

4'da11y klll rate. remalned near three lemmlngs. However. in

Hfresoeon S

- the latter. the da11y k111 rate drmlnlshed to two suggestlng

[\

. that lemmlngs became progressxvely less avallable, elther

md‘te dlfflcult to £ind or mbre difficult to cateh.’
\ B
Durlng the renesk;ng perlod\iﬂfbserved no kllls. and

thus accurate calculatlons of dally kxill rate and mlnutes of.

-

- huntlng per k111 are not posslble., nouever. because the"

i

percent of time. spent foraglng whlch I dbserved durlng both

_the inter- and renestlng perlods are not s1gn1f1cant1y

’dlfferent I assumed that mlnutes of huntxng per k111 ‘and’

~
dally kill rates uere s;mllar for both pérlods. :ﬁg'

The dally k111 rate of lemmlngs was much hlgher durlng
thevpost—nestlng perlod»and as a‘result blrds spent less

time foraging‘per kill | At least three of ‘the dbserved

o -

.

Male Jaegers made a successful lemmlng kill apptOximately‘

_onCe;every'four.tries. I dbserved 28 (85%) ‘of the total 33
' mlsses durlng the inter- and second nejtlng perlods, flve in’

\”;the post-nestlng perlod “and none earller. Many attemptsi

to catch a lemmlng. thch halted very early in the chase

"were lxkely overlodked 31nce the - Jaeger had to make a deflnltevn*

R S

1'\\’

”attempt usually a stojp, to catch a lenuung before I
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. ) .
»

1dent1f1ed 1t as an unsuccessfnl attack a 'th.s nay

' ,.have been partlcularly true in the pne- and fxrst nest:.ng

perlods when lelmungs see-ed to be more vulnerable than later

in the season. R \ T o

~

b. Succéss accordz.ng to hab:.tat. '55..,_
g -;aegers lulled few le.:mgs in the snow melt
areas (Table 13) - Hovever. the short t:u-e spent foragmg S
3 per kJ.ll and the lack of unsuecescfnl attacks in th:.s habltat
suggests that lelmnngs were more easxly lulled in snow melt

- areas than anywhere else.

3

The barrens yielded the greatest nunber of le-n.ng kllls '

to terr1tor1a1 10ng-ta11ed Jaegers over the season._ In thls '

. hab:.tat. _the umbex of mnutes spent hnntmg

_J.nthebarrens

’ (27%) was the same as’ that for the seasonal total

'.l‘he Jaegers dld not make a large mnber " '_ kills

AJ.n the hunmocky tundra. Nmety percent of the captnre
| ;'attempts fa:.led and the nu.nutes of huntxng tnne per lull was
more than double the average rate. snggest:.ng that it was .

. 'dlfflcult to capture lellln.ngs in th:.s rough uneven hab:.tat
| _ '.l'he grassy mats were an llportant source of le-ungs :
for terr1t0r1a1 Jaegers.' 1‘he short _-onnt vof time spqu;_

P . - N

86
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1emﬁi&§ - 1t failed ) - e

-

__h, ,Hunting for arthropods.

fBehavior.‘i S S fh "

Under arthropod hunting I included the fq;a 1ng uﬁfl

ing of arthrOpods, mainly

v territorial long-tailed Jaegers of

. ‘,
IS

s unting arthropods, the Jaegers ran or walked over the tundra{

ep

: ,fawL ‘up;ight posture, stopping either to peck or tog

R

tarily pause before mov1ng on. After spending a number oﬁ,D L »

q;@*f'
minutes in ‘one spot, the feeding bird flew to another 1n théﬁy

v same or different habitat and continued foraging. h S dbserved

both long and short\fe\\ing periods throughout the season,

females often spending 15 to 30 minutes at a time hunting

%
.

arthropods. By observung feeding Jaegers within 5 m “?

distances, I concluded that most pecking was. directed at

N\
arthropods on either the ground or vegetation and only very

B N

e occasionally did a jaeger attempt to capture a flying 1nsect

IR
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2. dSeasonal’chan es in time  spe t'hunt' (Plgures

. 'v . ’ _‘ . - . ‘ ' ,“3“‘;"“

B 4

10 and ll); Eemale long—talled Jaégsgs fed on arthropods
:“for a 81gn1f1cantly greater proportlon. Bh%, of Ehelr total
foraglng t1me than males and for sxgnlflcantly (p<0 05 to |

. 0. 001) greater perlods of tlme in all hut the 1nternest1ng )
.'perlod Females 1ncreased the proportlon of time they spent
_‘ 1nsect hunting up to the post-nestlng period when 1t

: -

; decreased In general thls correSponds to an increase and

.sdbsequent decrease in the numbers of arthropod% (dlscussed

'g below) and 1n the effort expended hy male Jaegers huntlng

j{ ffor lemmlngs descrlbed earller.‘ I only saw males hunt

“;arthgppods in the‘%lrst ‘and the 1nternest1ng periaods, the

e latter’ at a level not 819n1flcant1Y dlfferent from that Of

the females.

©

3. Tlme spent huntln over various hab;tats (Plg— ’

ures 12 and 13). Early in the summer. snow'melt areas

: \ Dy
A prov1ded an 1mportant foragldq:§>Ea for female Jaegers

g !

'huntlng arthropods. most notably in the prenestlng perlod

?oraglng for 1nsects on the barrens occurred latéh

e summer reachlng peak levels, slgqgflcantly hlgher thah

'other perlods (p<0 OOl) 1ﬁ‘the second nestlng perlod Late

-'_1n the summer. females spent 32 to 35% of the;r foraglng ﬁk\'

ot

-tlme on the low well-vegetated barrens. specxflcally 1n
_ r g .
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\ A
. areas with ggzgg'tussocks where ldte blooms held large numbers
of dlpterans Sc _ LT o .

Pemales Foraged in hummocky tundra pr1mar11y late in .

, the summer. houever they spent less than 5% of thelr total

fbraglng time there. ‘9 . S S

s

Pemale long-talled Jaegers spent 3&% of . thelr total

jforaglgg tlme in ‘the marshy'meadow'habltat most of'lt belng

concentrated after 5 July.. Tlme spent foraglng in thls habl—

- tat was srgnlfrcautly greatér during the 1nternest1ng and

“_1n the marshy meadows.

t1me seeklng arthropods in the marshy meadows - d_(

'vrenestlng per1 (p<0 001) than earlrer or later. In the

' 1nternest1ng psrlod females spent 98% of thelr foraglng

I observed male long—talled Jaegers huntlng for arthro-"

'pods durlng only 8% of the1r total foragxng time (6% using |

data collected betwqgn 1zoo and 2400 hours). They foraged

1n\the flrst and 1nternest1ng perlods, when chlronomlds were . ”fﬁ_hﬁ

most abundant (dxscussed below), concentratlng their efforts‘

,,
g F

"i 4. gggtlng success . (Based on dataacollected

‘betuee7/1200 and 2400 hours and shown in Flgure 14).

5_ S Penale longbtalled Jaegers, foraglng throughout

1

) the season ﬁhen arthropods uere scarce as well as ahundant,

l‘

“averaged 8 pecks per nanute over the season (range 3 to 20



Figure 14.

Rate (pecks per minute) at which Male and

Female Long-tailed Jaegers Fed on Arthropods

~in Various Habitats within Their Territories

in.1971. Line is drawn by approximation to

show general trend. The habitats are: :
snow melt (S), barrens (B), hummocky tundra

(H) , and marshy meadows (M).
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eser Harl's : }g -
pecks per m::g;-:Se) 3 Hale jaegers also averaged 8 .pec per

-

mmuts\gyeq\ e season (range 7 to lS pecks per . mnute) .

9

I was unable to detemne the percentage of pecks that

were successful because the tnne frcn prey capture to

~

mgestlon was negl:.glble and, in many J.nstances. I was unable U

‘to determ:me ether swallmnng Occurred because of dlstance ‘
N / , "

or the angle of view.

3

“ad »esuec‘ess accordmg to vnest\ period.
| Pran the peck rate of 3 per mmute 1n ' < P
the .,preuestiug r10d female: Jaegers in eased ‘theiir
peckz.ng r:ai:es./)e latJ.vely high averagesfeck;i,ﬁg ratesbe A |
'malnta.lned in the mter— (12 per lunute) and renestmg \:@;’;' :
’ (7 to 10 per m:mute) per:.ods after wlu.ch average peck rates '.
| dr0pped to less than 3. per nmnte . _ " :
Durlng‘ﬁr the dlfferent nest:.ng perlods throughout the .
"'seasou the Jaegers had dlfferent sucaass explo:.tmg varlous o .
habltats as indicated by peck rates. | . ” . '/’/‘ - \%}

g s

‘ | ;bl.@ | Success accord:mg to hab:.tat ¢
| | Female long-talled ]aegers averaged the:.r 3
4 highest peck rate for the season :Ln the snow nelt areas . (17). :
‘ﬂthelr lowest in the harrens (6 2) and very smlar\neda.um | |
rates 1:1\{/he hmlnocky and meadow ttmdras (8 3 and 8 2 respec- =
\ tlvely) - !!ales averaged the:.r hlghest peck rate for the | |

)
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4 "/g“seasqp (; t@e barrens (l& 35 and lovarnvalues in the meadoﬁ

o (8 9) and snow melt habltats (7 4)..' ;;x’w' IR .«'q_ M

-, -a‘ B © o . ; ', o ’ g_ . . : oo
s - ) ‘ <, . ~

C//'Analy81s of pellets, spec1mens, and dropplngs.,y

. _ _ .8
— - 1. Pellets. & * ™ // P ; .
T — 9,,;2;‘
I found the fur and bones of collared lemm
./

* in 1003 of 1005 pellets (%9 8%) regurgltated by adult terrl—

F

) torlal long-taTled jaegers (Table 14), and 1n 41 of 47 o ; -

pellets (87%) regurgltated by chlcks (Table ls)sh These - o)
. Y )
percent es are . not 81gn1f1cantly different. No péllet
: aq fexer

__7 J

‘contalned the remalns of more than er lemmlng. The fre-

&

- quency of occurrence of lenming remalns in fresh (1971) and
H

old (1910) pellets cast \ »adult Jaegers was the~same 99 7 T

' and,99,9%, respectlvel Desplte a smarl‘r proportlon of the
v_1971’pellets ‘contai ing 100% lemmlng matter (75% versus 83%).'
vf‘over 9% of all adu t pellets conta ed a volume Sﬁ lemmlng
d;rémains exceedlng 95%§$~Sh1cks casﬁgzewer pellets whlch weﬁf‘"
: ‘composed 'Q 100% lemmlng remalns (43%) than the adults and\/

only 61. of chlck pellets held greater than 95% lemmlng

’;imatter. Results of the pellet ana1y81s suggest that collared

'lemmlngs are the major food 1tem of long-talled Jaegers on *
. - : o S . .// v L . .
“Bathurst Island.;"‘ Lo Q ‘

' Rema s of 1n3§5tebrates, the second most common food ﬁ
. __7.
]

N

_xtem 1n long-talled Jaeger pellets, occurred 1n l43*pellets

7/ o
,u» ‘. ‘: v',' - - . ..‘iv" . . o
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Table i4. Frequéﬂéy'of'OCCurrence of Popd and-an—food-/A\\\{

: Itens in'1005 Pe11ets‘Cast“by‘Adult Long-tailed
 Jaegers in 1971 and Barlier on Bathurst Island.
: ) , L R o , A

. Number of PelletSyCast in: S
Percent? . & ‘ ____. .  subtotal
' Volume R

e e e e o e e e G owe e —

Ttem - . 1971 1970 or earlier

- 668(99.9)P
556 - (83)
94 (14)

335(99.7)®

. 253 (76) .
95 779 (24)

.75-94 . 2. (<1)

~ Bird

Arthropods -

B Total -

a_aThe percehtagé v
~ bird, and arthropod remains estimated

50-74
25-49 -
- tr.-24

-

100
50-99
! tro-49

Q'i75—1oo
X 50-74

\ 25-49

- tr.-24

Vegetatibnf

14(4.2)

: \\i 8(2.4)

1 (<0.5)

0 (o) |

0. (0) 3

2(0.6)
0" (0)

Y

0 ‘(o

" .2 (100)

R

7 61(18.2)
RN L ¢

0. (0)
2 (3)
59 (97)

. 23(3.2)

ey

.~}2—;\§2)
4 (R
2 (<0.5) *
0 (0)

a(0.6) . 6
1 (25) ‘
2 (50)

1 (25)
f[;2(12Q5)~n,--

0 (0)
1 (1)
4 - (5)

77 - (94)

143

| a7
) {J&a)'éz

N

4

: L

336(100)

" 669{100)

' 1005

e o

bPércehtagefbf,sample in parentﬁéses.l_

olume of each pe.let

composed of lemming,
on scale given,

u:gi

T

.JW(‘ :



_‘Tabie 15. Frequency of Occurrence of Food and Non-food
' - Items in 47 Pellets Cast by Long-ta ed Jaeger .

. Chicks around Their Nests, in 1970 .1971,.
R on Bathurst,gsland - : : : ‘
Item Percent® - Number of Pellets
. Vqlume ' C ‘
Lemming L . 5 S ~41(87.2‘gb s
A _ 100 o ‘b -(49)
95 _ ' 9 (22)
75-94 S _ 8 (20)
50-74 = : . 4 (10)
- tr.-49 , L .0 (O)
R ' : [ A
© Bird = | o 0 7(14.9) -
" : 100 . ' : 1 (14)
- 75-99 2 (29)
50-74° 2 (29)
- 25-49 L. 1 Qa)
| . 5-24 . 0 - (0)
. .tr.- 4 ) 1 (14)
&> Arthropods . A ERE 21(44.7)
. " 75-100 S .1 (5)
50-74 0 (0)
© 25-49 R 3 (14)
K - 5-2% g T (33)
= .- L, tre=4 - 7 10 (48)
, e _ . | SR
Ro?k : | o o .. 4(8.5) I
Vegetation - = o 1 9(19.2)
Total ™ . L, _ -47(100) N

N

, _ The percentage volume of. each -pellet composed of lenlnlng.
bird, and: arthrOpod remaa.ns estlmated on.- scale given,
‘bbPercent:age of sample m parentheses.

7
i,
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(14%) _cast by adults and 21 pellets (4' )/ast by clucks.
- Invertebrates were more frequently found in the adult'
fresh than old pellets of adults (18% vs. 12%) . which may
1nd1cate an annual d:l.fference in feed's:ng or a more. rapld '
breakdown of pellets conta:.nmg mvertebrates. v The volume
of mvertebrates found in pellets was usually low° only
' S;seven pellets (5%) cast’ by adults and four (19%) by ch::.cks
cornta_lned more than 25%. :mvertebrates. Young )aegers - |
probably forage for mvertebtates om thelr own to supplement\
- the diet prov:l.ded by their parents. th.ch would aocount for

the greater nunbers .of mvertebrates found in ch:.ck pellets.
|

Dlptera are the most. n mvertebrate found in pellets

of adult jaegers and 'the 1 chicks \nth lepldopteran larvae .
and splders occurrlng ‘regularly. but much less frequently |
-(‘l‘able 16). N |
By pellet ana1y518, mvertebrates appear to be of less , |
Vglmportance in the d1et of 10ng—ta:|.1ed Jaegers than the |
: behav1ora1 data wotrld 1nd1cate. |
i ¢ found b1rd remaz.ns/: mcludmg €99 shells, in only
six pellets (1%) cast by adult Jaegers (no difference between
old and fresh pe11ets) and seven pellets (15%) cast. by chlcks.‘:‘-. |
That a larger proportlomgf the chick: pellets conta:.ned bird
' maten.al was probably an art:.fact of the small sample size ' .‘;.\ ,

brather than a real annual difference in feeding ‘or a selection B



Table 16. ' Arthropod Remu:ns Occurr:mg in Fresh Pellets Cast -
: by Adult’ and Chick Long-tailed Jaegers in 1970 ’
and 1971 on Bathurst Island. , .

X - Humber of Pellets Containing
i o ~  Arxthropoda =
T P S
Taxa ST Adult Chick
' Araneida 4 (3)2 5 (24)
Lepidoptera o j .
Geanetridaeb ' 12 (8) o
Diptera | s | o
* Chironomidae® 112(78) 12 (57)
calhphormaed 3@ 3 (e
tmmmxrm 12 (8) L x(s).
- Potal Number of p'enets. o 143_(100) . 21(100)

%ercentage of total sample in parentheses,

b _
T I.arvae - probably M sabuu.,

Probably mcludmg some !lycetOphJ.lJ.dae. Scxar:.dae, and
Cecxdomyldae. ’ . - ; , .

d
Probably mcludmg some: !Inscldae and Plop}ul:.dae.



1tem”; wlth b1rds belng less common than elther rodks or

| of birdsfbn chicks by adult jaegers. Though b;rds were not

utlllzed heav11y. a. varlety of species were taken for food

('rable 17), 1nc1ud1ng long-*alled Jaegers, suggest:.ng that

o cannlballsm took place.

I found small rocks in 37 (4%) and four (9%) pellets

cast, respectlvely. by adult and -chick Jaegers. Vegetatlon_

*  found in 22 (2%) of adult. and nrne (19%) of dhlck pellets
- was probably 1ngested accldentallymﬂhile swallowing lemmlng

/fcarcaSses.. However. I belleve thatﬂqne pellet contalnlng -

several halry frult capsules of the arctlc pOppy (Papgver_

L5 3

radlcatum) was cast by a marked female long-tailed Jaeger"

'whlch I saw dellherately peck and eat pdppy capsules in the
';Tsame manner Jaegers feed on 1nvertebrates. I expect chlcks

»swallow more non-food 1tems than the adults whlle learnlng\

3 !

‘4to dlstlngulsh edlble from non—edlhle 1tems.

’In those pellets cast by adult long-talled Jaegers.

[

“contalnlng one or more prey specles or 1tems 1n addltlon to -

_ ey
'lemmlng remalns, arthropods were the most common, second

vegetatlon (Table 18). -

The prey Spec1es. partlcifarly arthropods. recorged 1n

99

freshly ~ast pellets of terr1tor1a1 long-talled Jaegers in \.u p5

1971 changed through the season (Table 19). This1seasonal
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‘Table 17. B:er Remainsg Recorded in l’mg-ta:.led Jaeger
CoL 'Pellets

4 o Adult: 1970 Adult: . - Chick
Contents ' .. or Older 1971 :

g
-
]

Egg Shell:" o | | o
. King Bider = .. - g o 0 X
Unidentified , 1 ' 1 R |

‘Birds o S o Lo .
Black-belhed Plover | o s
- Juvenile’ . 1(banded)
Red Knot ' | ' :
Sanderling juvenile Y )
: Long-tailed Jaeger '
f ‘Jjuvenile @@ b
- Snow Bunting o v 12
\ -~ Prmgllhd sp. SR

(=2~ 2 -]
N .
]
.
v

~ o000
[

Urudent:.fa.ed : o 0 -

; 'l‘otai'h}umbef of Pfllets i a2 § | 7

Canpr:l.smg 95—1 0% hy volune.‘

b

COmprJ.sJ.ng 50—7 by vp]_m.
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Table 18. The Occurrence of Other Items in Addition to .
- ~ Leimmings, in'Pellets of Long-tailed Jaegers. .

-.Additional L : o ,1
Prey“Item .. 014 Pellets

.PrgSh Pellets

Birds S ¢ ) LI 1 (a
" Arthropods - 8.2(7;%' DR o 6'1(7‘3")__,
A‘R'o_;':k a3y A -14(17) -

Vegetation ‘ ‘ o 14(13) e Q(ld)v

‘Total Number ofzpelleis 112 SRR 82

O m—

L,

a SR . o -
- Percentage of total sample in parentheses.
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change in prey is most ev1dent when the two sampllng perlods -
for each of pa:.rs A, B, and E are compared Pellets gathered :

from restrlcted tme per:.ods. earl:.est and latest in the

“season, d1d not contaJ.n arthropods. Q.Ehese perJ.ods corre‘ '

f‘j.
T v;.dual pairs of Jaegers may ut:|.11ze arthropods to dlfferent

-to times of least arthropod hunt:.ng by adult long-ta:l.led

Jaegers as deternu.ned by the behav1oral data (q.v.). Indi-

_ extents, for example pair E versus pa:.rs F and B.

e The prOport:l.on of ch:.ck pellets contaunng arthropods 2

| was hJ.gher in late J‘uly than in early August. alwa rema:.n-

1ng hJ.gher than - that -of adult pellets ('I'able 20).
In 1971, I collected an average of 0 55 pellgts per

day per bird ('l'able 19) . Rate of f:.nd:l.ng pellets van.ed from

" 0.1 to 1.5 per day per b:.rd ‘this var:.at:.on was not correlated
,w1th season. A comblnatlon of the screenmg effect ﬁf new. ,, N

vegetat:.on, my collectmg 'technique. and changes in the

blrds behav:.or or food hab:.ts were poss:.l;ly respons:.ble. '

The rate of pellet productlon by penned Jaeger ch:.cks ‘was .

, lugher than that of the adults. averaglng 1.7 pellets per

© day per blrd (range 0 S to 4.0 pellets per day kr bird).

of food gJ.ven to em by the adults. (kxe ch:.ck whlch sur

: '.l'he chlcks' pellet prodnctlon llkely varled w:.th amonnts

VJ.ved fourteen days produced an aVerage of one pellet"Q per '

'day durmg the flrst three days. 2.7 pellets per day fran‘;'

‘\.
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5._thls perlod were less than those of June blrds. The contents

o 105 -

/.
o

the fourth to the elghth day and 1 6 pellets per day untll
death suggestlng a dlfferencr in the raie at Whlch chlcks
lngested and/or dlgested food. l

A I was unable to determlne what proportlon of the pellets
cast by adult Jaegers I in fact collected. If adults pro-
;duced pellets at - a 51m11ar rate to chlcks,‘I must conclude,

that I was successful in gatherlng less than half of the Bl

fresh pellets cast by adult long-talled jaegers.

AN

2.v §pecimens.

| Informatlon on the food hablts and condltlon -
-of nlne adult and one chlck long—talled Jaeger, co}lected |
,from Polar Bear Pass, a1be1t a small sample (Appendlx Iv), :~;_,fr.§
can be compared w1th the results of the observatlonal datalr
'1and pellet analyses.- Blrds collected in Jnne. soon after N
thelr arrlval. desplte hav1ng little or nothlng in thelr
‘stomachs, were in excellent condltlon haV1ng large sub- ’
cutaneous fat deposlts. Food found 1n blrds collected 1n ;

B .‘July varled- there were lemmgs, bJ.rds, and arthropods in

most stomachs. Subcutaneous fat depos;ts on all birds from '

”of th‘ﬁstomach of the only Juvenlle Jaeger examlned were
_ 1arge1y adult ch:.ronom.ds over 5 mm J.n length The stomachs

- of one. male and one female non-terrltorzal adult long-talled 'E,-
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Jaegers contalned only arthropods.: One had approxlmately
ll3ﬂ and the other 1380 large chlronomlds (over 5 mm). Both

blrds were feedlng near tundra ponds in the valley, along

106

v'_w1th a. flock of other.long-talled Jaegers. at a time when v

J

' great numbers of these large Chlronomlds were present
Long—talled Jaegers appear to select the larger - 1nvertebrates
when feedlng and 1nsects are 1ngested in large numbers by
;some blrds. ly\fngust, lemmings were the most 1mportant

food 1tem found 1n Jaeger stomachs.

3. Droppings-‘
Nlnety (78%) of 116 dropplngs collected from

RAERVANY

.,long-talled Jaeger terrltorles contalned predomlnantg&

. lemmlng remalns and - the other 26 dropplngs (23%) contalned

‘- .

| predomlnantly\arthropod remains. I d1d not collect dropplngs

4

.systematlcallx- therefore, I cannot place mudh confldence 1n

5

Avthe quantltatlye aspects of these data. However. they do

1nd1cate that many arthropod exoSkeletons pass through the '

: dlgestlve system 1nto the feces, rather than belng regurgl-,

_tated in’ pellets. ‘Thus w1thout collectlng blrds. only by
examlnlng botz the Jaeger s pellets and its dropplngs for
>arthropod r ins, can a true estlmate of the Jaeger s |

.»utlllzatlon of,arthr0pods be made.

;
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'D. Food used by long—t'ailed jaegers' in l971

In est.lnatmg the food used by a pair of terrltor:l.al :

E

long—talled Jaegers. I cons:.dered only lemmgs and arthro—- "1 ‘:q\
'pod Vegetatlon. carrlon. : b:l.rds and namals other than o C /
lenmlngs apparently constltuted a minor proportlon of the _ ) \

jaegers’ ‘diet (Tables. IA and 15) . PaJ.rs of Jaegers were
' cons:.dered to have occdp:.ed their terr:.tor:.es fran 15 June to

15 August. and each terrltory encalpassed approx:.mately 2

2

 km (oam).

I estmated e amount of prey taken ially from da:.ly C
y ' .

k:.ll rates and we:.ght of" Ieu-mgs trapped ('rable 21). I |

: calculated the average bnnass of prey taken da11y by a pax.r _
of long—ta:.led Jaegers in 1971 to be 151 to 182 g or 76 to
91 g per bird. This represents 24 to 29% of the' pau:s‘ o
total we:ught of 618 g, based on’ fonr fenales averag:.ng 32S¢g
and- five males averaging. 293”? Iv). : Leunngs ,-‘-/
constltnted most of tpe da:.ly bi. ,sﬁ take. partlcularly

in the pre—. first, and post-nestlng perlods ('rable 14). .
Changes 1n the ‘age stru e of the le-nng populatlon and

-

- thus in . the average we:.ghts of le-ungs are taken mto account \& -

;.n the adJnsted welghts of lennngs lulled da:.ly. Thus
adgusted values are cons:l.dered nore accurate than average '&:.'-
we:.ghts Whether the mle and femle shared each leunu.ng

- equally 13 not known. '. Durmg the mter- and renestmg

AN
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/' i . T T .
:perlods, when fewer lemmings were belng>h111ed per day by
'males, it is ppsﬁiﬁle that a smaller proportlon was- glven up

to females- espec1ally if the males contlnued to eat an

= average of 76 to 91 g of lemmlngé/;§%)y Thus, alternate

’:food sources, such as. arthropods\\wou1§ be more’ 1mportant E

I

to females‘at these tlmes. o _”'_ A\&
An estlmated 260 lemmlngs were kllled by each palr of
;long—talled Jaegers durlng the- 62-day summer from 15 ‘Junke *

to 15 August (whlch ‘was the length of stay in 1971). The

"large number of lemmlngs kllled in \e post—nestlng perlod

'1s ‘a reflectlon of the Jaegers compen atlng for the smaller

!

\average weight of the lemmlngs. Uslng the ‘mean number of

'llemmlng kllls per day per palr (3. 5), to éalculate total : d’ o !;

flemmlngs kllled durlng the summer, glves a flgure of 217 v

which may be more reallstlc 1f more adult lemmlngs were. AR
ﬁbcaptured 1n the" post-nestlng perlod than I recorded ’ h,ﬁl.g?

= The blomass (estlmated) ‘of arthropods 1ngested daily by

v

. N\ o
fthe Jaegers was sgallest early 1n'the summer when the awerage
- L) ,

‘ welght of lnsects was lowest Later in the summer, when

average 1nsect welghts were greater and more lnsects were

ks

'”,present estimates of blomass 1ngested reached thelr greatest ‘:'

levels. - | ._f' v S -

.

Arthropods were not 1mportant in the dally dlet of male o >f¥§

' long-talled Jaegers untll the 1nternest1ng perlod\(Table 22)

. R .
[ 4
TN
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Egtimated Weight in Gra
Daily by Male and Femal

N

P

of Arthropods Ingested .

Long-talled Jaegers

-

in 1971.
Nest Perlod
Value Pre- - Pirst Inter- - Re- - Post-
MJ.uitnuma v’f . R C i
Males 0 ~, ' 0.005 - 0.21 o0 | 0
Females 0.02°  0.05 0.15 6.79 . 0.40
Maximum® . -
Males .0 . 0.07  6.57 0 o
Females = 0.08 0.60 “ 9.36  18.12 1.73
Probable® _ . T S
Males . . 0o 10.03  3.00 o . o
. Pemales 0.05 0.30 - 4.00 . 13.00 ' 1.00
v]% of total x S R f','
daily blomass <O 1 '<0.1 5.5 ' 10.0 -

]

_aulnlmum values were arrlved at usxng the formula- Minutes

-,spent huntlng X

mean insect welght

\.

'~b‘

& .

welght = value.

pecks per mlnute X 70% success of capture X
: value,' '

Maxlmum ‘values used the formula. Mlnutes spent huntlng x _
‘pecks per minute X 100% successk6f capture x maximum lnsect

Probable values assume a 90% success of capture and some

selectlon for larger 1nvertebrate rnd1v1duals.‘“'

Cay

110
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‘

and even then they composed prdbahly 1ess than S% of the
"blomass 1ngested daily. For the females, however, arthro-
pods were most 1mportant in the 1nter—. and renestlng perlods.
Arthrqpods eaten hy female Jaegers in the renestlng perlod o .jd
constltutedlabout 10% of the palrs' total dally food blomass.' |
,and at least 17 8% of the females' food blomass, perhaps
'mndh more if females ate less than half of the . lemmlngs
k111ed as happened w1th pomarlne Jaegers (Andersson 1973).v
I deflned the llmlts of arthropod use‘hy long-talled
jaegers 1n deta11 for three reasons. Flrst the behav1ora1
. data. pellets and stomachs from the ]aegers dld .not pro e _
‘ a good 1dea of the 51ze of prey selected uhlch I needed for
very accurate. estlmates. vecondly, as mentloned before..
4other workers dlffer con31derab1y in their oplnlon of thev
extent to whlch 1ong-ta11ed Jaegers depend upon arthropods,5'
‘”usually 1nsects, for food Thlrdly. thls is the flrst |
estlmate Of arthropod use by long-talled Jaegers aVallable.y
»MThe mlnlmum and prdbable values‘are based: on work hy Goss- l

vCustard (1970), the latter prdbahle values . be1ng the most

reasonable for long-talled ]aegers in 1971 f

%

' Ili. Pood hablts of ggg 1t1c and pomarlne Jaegers and
“ ."snowy owls . .

A._ Parasitic.jaegers;_ s o d ;7754

/ﬂ
I saw'parasltlc Jaegers hnntlng ;2r or . feedlng
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upon lemmlngs, blrds (eggs of king elder, young of sander— .
lings and red phalaropes), arthropods, and carrlon. Lemmings,_
T were. prdbably the ma]or prey 1tem, nevertheless, paras1t1c
)aegers seemed to hunt for blrds more regularly than the

other Jaegers; Both sexes foraged on foot for arthropods

1n the marshy meadows 1r July of 1970 and 1971 but to a
__‘lesser extent than the long-talled Jaegers. Para31t1c
;’Jaegers probably forage over a much w1der -area than the

other Jaegers ‘on Bathurst Island as they nest 3 or more km |

(1 8 mlles) apart

B. Pomarine jaegers. |

v The few . pomarlne Jaeger pellets examlned contalned .
.\only lemmang remalns. They hunted lemmlngs in 51m11ar ways
- to those of the long—talled Jaeger. I daid not Observe_
;vpomarlne jaegers feedlng on blrds hut d1d occa81onally see
; them unsuccessfully“harass gulls in an effort to make then- p
vregurgltateﬂg Some’fed on carrion. I saw sxngle pomarlne
_Jaegers feedlng on arthropods only between 4 and 9 July,
1971 near large bodles of water ln the valley._ Chlronomlds
| were abundant‘there’at the tine‘(TableZS).' v

. Snowy‘owls..m

4 ‘I“ e P
A

I found lemnung. arctlc hare, short—talled weasel

'snow buntlng, and female klng elder remalns in the pellets



%+
‘or at the nests of snowy owls on Bathurst Island. I did not
examlne snowy owl pellets systematlcally, but of hundreds

opened in the field from 1968 to 1971, chrostonvx was . the |

commonest prey 1tem, comprls:Lng over 90% by volume oé most
dpellets. Slngle pellets contalned the remalns og,frjr_onerx
toﬁelght (usually two to three) 1nd1v1dual lemmlngs. In June
f 1969 and 1971 I saw lenlnlngs whlch were - not J.nned:.ately
" eaten, left around the nests and on perches. .On 18 and 29
~June, 1969 I found n1ne uneaten leuuungs at one: nest, and
.fever at many others. Snowy owls occas1onally hovered whlle :
'huntlng for lemmlngs. as do rough-legged hawks, but normally )
‘_they moved from perch to perch throughout thelr terrltory.,
ﬁvIn addltlon, I ‘saw slngle snowy owls huntlng arctlc hares.
'rock ptarmlgan, and rgd—throated loons.‘

I watched a flock of ten snowy owls huntlng arctlc hares
~on 16 June, 1971 The owls made repeated unsuccessful stoops;.b
‘one blrd after another. at the dodglng hares; They stoppedb’ﬁf
:huntlng and perched near one another perlodlcally. apparently .
restlng before contlnulng to hunt.v All 1nd1v1duals in thed

, flock appeared falrly dark, suggestlng that they were non—

-'breedlng, sub—adults.,
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IV. Prey densities.

S AL Lemings.

An average of 0.05 collared le-u.ngs were caught per

. trap nlght. usmg snap traps in 1970. canpared to 0. 09
lemmmgs per ‘trap nlght in 1971 ('rable 23); thz.s suggests i
that a suhstant1a1 mcrease in the lemmg populat:.on had o .
occurred These J.ndlces of abundance may have underest:.mated
o the actual increase in the 1971 lelmung populat:l.on because.
‘m 1971, more traps were set in snow cond:l.t:l.ons. yrhere . |
N ’.trappmg ‘success was poorest. than in 1970 (64% versus 50%).
'I did not trap lemnmgs in’ 1968 or 1969 therefore canparable
1nd1ces of abundance are not avallahle for these sunners. aE

,However. in 1968. the lenlm.ng populatlon was nmch lower than -

in the other three years. : Indeed I saw: only flve lennu.ngs o

call summer. so that I would estnnate that trap success dJ.d

. not exceed 0 01 lennungs per trap mght o vould estlmate

| 'that the 1969 lenmu.ng populat:l.on approxnnated or shghtly
‘exceeded the 1971 level

) 'rrap mg success was poorest before the snow melt began
when lelmnngs were in the:.r w:mter quarters beneath la.rge
snow drifts, ('.l‘able 23). w;th the onset of the melt in lateb

June. lenm.ngs moved to sunner burrovs on more elevated

| '-tundra and trap success mcreased mrked.ly. Peuer lennmgs

- were taken per trap nlght dur:mg July and early I\ugust when

—

‘ o ﬁi"a
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summer burrows were occupied. Snap.trapplng ingthe'harrens.
. was more productlve than 1n other habitats. Lemmings were
| not found in marshy meadows in the\summer._ The increase 1n
l97l trap success after mld-August was attrlbutable to-'
1ncreased captures of young lemmlngs born in late July.

The average welght of lemmings trapped Ain 1971 was 50 6
g (D. Glll pers. comm 1971).'

Results of llve trapplng in 1970 are not dlrectly com-

».
/w

‘parable to snap trapplng data slnce trapplng methods dlffered
. cons;derably for each (D. Glll pers. ‘comm. 1971). Snap and
live trapping results 1nd1cate that local areas may have

higher densltles of lemmlngs than the barrens.

":ﬁ,"Birds.
Fewer than 35 nests of all spec;es of blrds, other‘
than jaegers and owls were found in a 4 km2 area around the:
.Natlonal Museum s fleld statlon each summer, 1nd1cat1ng a-
_low denslty of breeding birds (Table 24) compared to areas to ..
'-the south (Carbyn 1967). - o

ﬁglng elders were one of the most numerous breedlng birds

1n the study area each summer, -and were fbund nestlng in all

V,habitats with sltes on the poorly vegetated barrens belng

- favored (Lamothe 1973).- Usually. half or more of the nests

located each summer were of shoreblrds- sanderllngs and red

=
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~ Table 24._' % Wrey.as. K
' in Nestb of ngeding Blrdserouﬁd Annua ,y from
1968 to 1971 in'Four Square Kllometers” M

 around the N.HJN~S. Pmeld statlon.

Species

»Rédfthroafed‘léﬁn "
Kiﬁg-éider '
vOldéQﬁaw- ‘
Elaék-béiiied plover 4 B 2.' -' 1"  “‘2" ”’2.f
Ruddy turnstone _1-4' B 4 ",(l)a, 0 o | 'yO;"*”
Redkmot 4 o o o w?
“Sanderlihgb:: : 4 a2 ey 2
"Réd §ha1aroper._ :  | 4 2 A 4 - 7 ﬁJl 16
i'Rock ptarmlgan M[‘ .  7=10 . 2-3 ﬂ ~ 1 B 0

- Lapland longspur i" - 5-6 0 0 li 3 : i)
Snow bunting . 5.6 . o ",i» 0

aSuspected but”not 1o¢ated, ;

,PTwovclutches per.pair (Parméieev1970);,;



jphalaropes ‘were- the most common. The former nested on the

barrens and the latter in marshy meadows. often in loose

@

.colonles. Rock ptarnlgan. most common in 1968, when jaegers

118

and owls were least common, were rather local in dlstrlbutlon._

, '

Few nests of passerlnes uere found in the 4 km2 area, but

sheltered valleys Wlth rocky scree slopes north of the fleld

: statlon held better pqpulatlons of snow buntlngs. wlth ‘pairs

,“8paced every 300 to 400 m. ) - _:3 -

| Probably no more than 10 to 15 blrds' nests (excludlng

Coun

ourselves (Par-elee 1970); Arctlc fox predatlon llkely

'jaegers and owls) are 1n1t1ated per km2 of tundra on

‘the’ study.area, assumlng,we flnd about half.the nests.

7 accounts for most nest losses. The very low occurrence of

'from destroyed nests 4bu1d not ‘be - detected. and therefore,»

. area’ varled seasonally. Hoﬁever,ngak numbers dxd not co';

,g'b1rd remalns in long-talled ;aeger pellets (<kx) suggests
Tfthat long-ta1led ]aegers may not have destroyed many blrds

hpests houever, if egg Shells ‘were not eaten, the egg contents

destruct1on would be underestlmated

“'f'c1de w1th the greatest bxomass (Tables 25 and 26). In June}
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chlrounouuds 1n both the harrens and meadow habltats !lanf
spiders were seen, parlucularly in areas recently exposed by
meltJ.ng snow, but they were not picked up cons:.stently by
the sweep nets- Arthropod numberés reached thelr peak in.

early July when large numbers of chlronmuds began hatchmg

in- the marshy meadows Hatches of a small species of chi-

.{
ronom:l.d (less than 3 mm in length and welghmg approxnnately

O 04 mg) were f:l.rst encountered in late June and cont:.nqed
_ ylnto August. A major hatch of a large\ spec:l.es of ch:.ronouud .
(6—10 mn in length a.nd welghmg 0. 4 mg) occurred annually

_ dur:mg the second week of J‘uly. Chlronmnd mmbers d1m1n

PN

presgent (each a'pprox:i.mately 5 mg 1n uerght) result;d in a A' - /

& : §
large arthropod blc‘mass. These fhes were most cmmon in-

A

: 1
'the flowers of late—blomu.ng plants such as __ga__g gg B
fol:.a. - In August. the numbers and bJ.mas declmed to low

levels. ChJ.ronanJ.ds were apparently oznly lodﬁl;y abundant J.n

. . . o " o \\ o
. late J‘uly and August AT -~f~‘:. o L A =

Marshy meadows held greater (numbers and total biomass Ef '

\

"arthropods ‘than. the barrens throughout the sumner.‘ Thrs was

proba:bly because larval forms were present in’ the marsh and '

: adults. on emergence, were dlspersed from th:.s center of

»

‘abundance 1nto other habitats by the w:.nd
{ . ' : o . .



V. Blomass of aviar gredators and prey. | o %\> -

Breedlng long-talled jaegers were responsable for the
hlghest proportlon of lemming predatlon in years of low and
'moderate lemmlng den51t1es when pomarlne Jaegers ‘and snowy-
'owls were: less abundant (Flgure 15)., However, the greaterdvv
‘ dally food: requlrements of 1nd1v1dual pomarlne jaegers and
'snowy owls‘;akes them lmportant, even 1f present in falrly*

- low den51t1es (Table 27). Brea.lng para31t1c Jaege.

'talneﬁ’the same predatory pressure from year to ye .
The loss of" pomarlne Jaegers from the study area and
: the resultant lowe 1ng of prey blomass removed dally in late

July would have been-more than_ compensat" for\ln 1969 and

1971 by the energy requlrements of the newl %hatched Jaegers
and owls and the 1ncreased number of non-terrltorlal owls.

IS ' .
For example, an 1nf1ux of four adult snowy owls ‘into- the 10

km ‘area (dat? ffbm last week 1n July, 97;),,would result 1n'
ed

‘an add1t10nal 1000 g. of food belng remov from the area

dally. assumlng a dally requlrement of 250 g of'food per owl
a(Gessaman 1968). ;'f. . S f 2.
The 1mpact upon prey specxes. prlmarlly lemmlngs, would.
‘-have been greatest and most prolonged in 1969 when chlck

‘ surv1val was. best for - Jaegers and owlsnupartly because of

'lower fox predatlon compared wlth 1971



o

Biomass Values ofiTefritofial Jaegers and

Owls for Early July on a 10 km2 Area and

- the Estimated Daily Biomass of Food Required

by Those Birds. A scale of lemming numbers -
is given for conversion of ‘prey biomass.
Biomass values for each species are presented
cumulatively in each column. The four ' :
species represented are: 1long-tailed

Jjaeger (white), parasitiC'jaeger'(bléck),_.'

pomarine jaeger (diagonal), and snowy owl
(vertical 1lines). . R e
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Table 27. Body Weights and Daily Food Requirements (in g)
- - of Long-tailed Jaegers, Parasitic Jaegers,

Pomarine Jaegers, and Snowy Owlg, Used in - . s

~ Estimating Biomass Values (Pigure 15). ' o

tailed - Parasitic Pomarine = Snowy
Jaeger Jaeger Jaeger Owl
Weight - —_— I .
Male - 293 425 650 ~ 1800
Female 325 , 475 750 - 2000
Pair - 618 900 . 1400° 3800

Daily Food Ingested
" per Pair (exclud-

ing any young) 175 250 500 ‘' 500
Sources " .. - this = estimated = Maher Watson
o study on:basis - (1970)-  (1957)
' . of weight Y . Gessaman .’
' : : ' _ - (1968) .
? s » . -Godfrey
. . " e . (pers.-
. . . ot .cm.‘)




" The daJ.ly removal of 2720 g of food per 10 km2 hy all
»four spec1es of predatory blrds J.n 1969 and 1971 was the

equlvalent of 54 lennungs (assummg a mean welght of 50 g

) iper lexmu.ng)- This is 2 5 and nearly 11 t:unes the” respec- |

’ ;
ytJ.ve predatlom pressure J.n '1970 and 1968 Thls predation

»vpressure 1n~‘l969 'and 1971 1f mamtamed from late June to

late August (approx:unately 60 days), would result in. 163 200\

| _ g of food bemg removed per 10 km2 Tlus 1s the equlvalent

-‘of ‘3, 240 lemlnlngs. Unfortunately. I cannot compare thesé
g flgures wlth the J.ndlces of lenm.ng abundaic/e; s:mce true

lemming den31t1es could ‘not be calculated from v+ ose data.
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L - DISCUSSION

I. Relatlonsh;p of lonq—talled ]aggers to thelr grex.

In 1971. the earllness of the season and falrly hlgh

“, S

lemmlng populatlon prov1ded excellent breedlng condltlons for
long-talled jaegers and the data on. the jaegers' food hablts :
:are, therefore,‘con51dered representatlve of a good lemmlng
'year."' Long—talled jaegers arrive on the breedlng grounds
 before mld-June, thus early food flndlng must be dlfflcult,
partlcllarly if a late bllzzard delays the sprlng melt. At
'thls tlme, thelr own fat reserves. and the occa31onal food

item such as hlbernatlng arthropods found beneath stones»

(Danks 1971). a lemmlng, or a b1t of carrlon sustaln most

d

‘i'blrds untll-the melt; In summers of very low lemmlng numbers ,.'

or 1nclement weather. many long—talled Jaegers do not breed

(Lﬁppenthln 1943 Jones 1968 Maher 1970b) and most presuma-'n

ibly leave. In such years, some blrds may starve (Drury 1960).‘-'

“Long~ta11ed Jaegers utlllze a wide varlety of foods -- vege- .

"tatlon. berrles, arthropods (arachnlds, 1nsects. crustaceans.'

,\betc ) flsh, blrds and thelr eggs. lemmlngs. carrlon and"
| garbage,'some of‘whlch is most heav1ly used only in- poor '
tv~1emm1ng yearsgr(Bent lﬁzl,xﬁéppenthln 1943. Gabrlelson and
. Llncoln 1959). For example, I saw long-talled Jaegers feed

regularly on carrlon and garbage 1n 1970. when lemmlngs-were

¥
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less. n‘umerous. but not in 1971. '.l'hough I saw one pair of

. Jaegers huntlng young srow bunt:mgs in’ 1971 bJ.rds were a

1ess 1mportant food than in other areas (Clarke 1940 Haher

1970b). | I | R B

Whlle euryphagous. long-talled Jaegers are Opportum.sts :

~and when taka.ng advantage of one food source, may Speclallze

in kJ.llJ.ng :d:a for qulte ‘sSome tJ.me. a common characterlstlc |

_of many predators (Brr:.ngton 1967 Roseneau 1972). In 1971,

" 'terra.torlal long-talled Jaegers changed the amount of t:une

| spent foragmg, the habltat hunted and their method of o

_of thelr prey (lenmmgs and arthropods) occurred apparently

_'to maxm:.ze huntmg success.

In preylng on lelmu.ngs. those that are k111ed are

E shared between the terr::.tor:.al male and female wlu.ch accord-

_‘J.ng to Andersson (1971). allows a more eff.lclent use of prey

| than 1f the blrds ate alone.

; : In June. in snow nelt: areas. lelmu.ngs were very actlve

X

. and snap trapplng success was h:.gh. At this time Jaegers

k:l.lled lenm:n.ngs eas:.ly and spent little t:une forag:.ng - As |

o 1e1um.ngs became establ:.shed in sumner dens in the barrens, :

humnocky tundra ‘and - grassy mats. ‘the Jaegers huntmg success

dmlnlshed despJ.te great :anreases J.n t.une spent forag:.ng.

- Snap trapp:.ng suct:ess also decl::.ned Foraging was

~
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. hunting, as changes in the number. locatlon. and vulnerablllty :



concentrated ln the barrens and to a lesser extent the | .
hummocky tundra. 1In late -July, huntlng success 1ncreased as
the jaegers changed their huntlng method from hoverlng and

perchlng on observatlon mounds to waltlng at burrows for the

young lemmlngs,‘whlch were then emerging. ‘Snap:trapping
;success‘increased at'the same time |
"In preylng on arthropods, those kllled were not Shared
‘Durlng the melt, birds foraglng near recedlng snowbanks had
. the greatest pecklng rate observed d g the season. Splders
_were partlcularly active and ‘common :zz:;gs)t;me (J. Ryan, o
":pers. comm. 1970) and probahly were the . major arthropod eaten.
As chlronomlds hatched in the marshy meadows. the Jaegers |
ugbegan to cOncentrate thelr arthrogod huntlng there, apparently
| in response to the numbers. Whlle 1nsect numbers 1ncreased
‘over\25 ﬁold as 1nd1cated by sweep net samples, peck rates.f'
ﬁwere never hlgher than 10 tlmes the mlnlmumrseason s peck
"rate. As numbers of 1nsects dlmlnlshedlln the marshy meadows,
a 'Jaegers hunted more in the hummocky'tundra ‘and barrens. Here,
: large dlptera 51tt1ng in the blossoms of flowers. partlcularly
'-adggzgg 1ntegr1f011a. were captured and, though peck rates were -
low the average 1nsect size was greater than at any other |

time of the season. .

Compared w1th long—talled Jaeger pellets collected on

| Ellesmere Island in 1966 by Maher (1970b), pellets from the
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'ljaegers on Bathurst Island contalned fewer arthropods of
w‘dlfferent famllles (fresh adu}ts pellets partlcularly),
~ fewer bird remalns_(all pellets), and sllghtly more'lemming'
fv material (all pellets) iTahle 28). The ohicks-from'the'twd’
iareas apparently ate arthropods in similar quantltles since ;
‘ arthropods appeared 1n a 51m11ar proportlon of thelr pellets.
: It 1s conce:.vable that the lemn.ng populatlon on Ellesmere
Island was lower than that of Bathurst Island and, belng
_;opportunlsts, the Ellesmere Island Jaegers fed more exten; ‘k
<31vely on blrds and dlfferent spec;es of arthropods. Thls
+ N

apparently happened to an."even greater extent’ in 1955 on

: Ellesmere Island (Parmelee and MacDonald 1960),,1n 1930 1n

"-’k\East Greenland (Léppenthln 1943), and 1n 1952 on Banks

Island - (Mannlng et al. 1956). The large flocks of non-
terr1tor1al long-talled Jaegers whlch move through Polar Bear
.‘Pass each summer arrive when the largest specles of chlronomlds

~ ;
are hatdhlng in the marshy meadows These blrds apparently
| feed almost exclu31vely on these 1nsects for a. number of
.l.days at least and, thus, are less dependent upon lemmlngs
-than'terrxtorlal long-talled jaegers.' For what length of time
la long-talled Jaeger could exlst by feedlng on arthrOpods on
.Bathurst Island alone. I do. not know. ‘The relatlvely poor

’-‘arthropod fauna of Bathurst Island suggests that it may be o 'g.’p

more dlfflcult for Jaegers to ex1st on arthropods here than
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Frequency of Preyloccurring in'1003.Pe11ets_

Table 28.
o Collected from Lake Hazen, Ellesmere,K Island
f - (E.I.) in 1966 (from Maher 1970b), and 1052
Pellets from Polar Bear Pass, Bathurst Island
(B.I.x) in 1971. . A ’ : .
 ol4a Pellets: Fresh Pellets: Fresh Pellets:
Adult Adult - Chick
Prey E.I. B.I. E.I. ~ B.I. E.I. B.I.
Lemming 668 668 218 335 39 41
Other Mammals 6 0 1 0 0 0
Birds' 51 4 ag 2 19 7
Arthropods’ e 2. 82 72 el 2 a1
Total . 710 669 242 336 51 47
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elseﬁhere. Hy estlmates of the Jaegers utlllzatlon of

P

,arthropods mnst therefore be con51dered low and blrds in other

parts of the arctlc prdbably rely on arthropods to a greater“

- extent.

‘
-

Estlmates of an anlmals da11y food 1ntake from fleld _
dbservatlons are d1ff1cu1t to obtaln and rather crude at
h,be t. Wiens (1969 P. 66) found that contlnuous act1v1ty
*observatlons, .as opposed to spot Observatlons, gave best
_estlmates of total act1v1ty patterns 1n grassland birds,

u

| therefore, my contlnuous f1e1d observatlons of long—talled

'an average of 300 and 325 g, respectlrely,‘and each eats
"approx1mate1y 85 g of food dally, they would consume 29 and;
26 percent respectlvely, of thelr own body welght in food
dally. Thls compares with estlmates of daily food 1ntake for
:‘pomarlne Jaegers..35 7% (Maher 1970a) snOwy owls, 12% (Watson
~-,1957 Gessaman 1968) and chlcks of klttlwakes ( Rissa trl—"
:» dactyla ) herrlng gulIs ( argentatus) and gulllgnots

;(urla lge), all requlrlng 29% (Pearson 1964 c1ted in T“

_ Langham 1972).' Passerlne blrds Seem to have greater food

‘requzrements (Odum 1971). Cade (1967) belleved that northern
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I feel that the use. of observatlons from 1200 to 2400
_hours is Justlflable and falrly represents the - Jaegers
da11y act1v1ty because ‘arctic blrds, 1nc1ud1ng owls and
.jaegers. maintain a blmodal c1réad1an rhythm desplte the
"'24 hour llght (Armstrong 1954 Shlelds 1969, carbyn 1967,
Andersson 1971). o o . o ,f‘

Terr;torlal\long-tagied jeegere.seem to have maximized
‘e their.effioiency'in ntilizing‘tbe major prey speoies by:
_ having sex specifie'foraging-habite- male jaegers spec1al-.:A
:1zed in huntlng lemmlngs, females spec1allzed in hunting
'arthropods. Separatlon of foraglng and food hablts between

e ——

'species (Lack 1947 Selander 1966 Storer 1966 Baldw1n >
"y T '

o 1971 MacArthur 1972) and even’ between dlfferent sexes or

. ages of the $ame spec1es (Selander 1966 Storer 1966
anrhart and Johnson 1970, Whlte and Cade 1971 Wllllamson
1971) is well descrlbed for blrds and is apparentry asSoc1a;
ted with behav1ora1 and morpholog1ca1 dlfference31(of€en b111

'51zes).‘ Behav1oral dlfferences, alone cau51ng dzchotomy are

‘poorly known but may occur 1n the mountaln blueblrd,ﬂh Rmer

_ and probably other spec1es. The bllls of male and;female
"‘long—talled Jaegers are not notlceably dlfferent- ;f anythlng.
the female s b111 is a b1t larger (Mannlche 1910. Mannlng

'1964). An answer as to why the females forage for arthropodsi

>
LR
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:can be glven by applylng the loglc of "economlcs of consumer A

ch01ce" (MacArthur 1972 P 59). Thls states that with'a
&

knowledge of the "structure of the env1ronment functlonal

. . /.

‘,morphology of the foraglng species, and knowledge of ltS )

J. ’/ﬁ

‘economic goals, we can draw conclu31ons about" where—an

anlmal should feed to get the most food and’ dhat 1tems of

food 1t should pursue. Female long-talled Jaegers spend a f‘

con51derable amount of their tlme each summer 1ncubat1ng and

were (1n 1971) relleved by the males for an average of only

~
.,))

60 mlnutes at a tlme.‘ Males spent an average of over 100

-mlnutes foraglng for each lemmlng kllled and therfore, the

females would 1f they hunted lemmlngs, concelvably expend

ngcon51derable amounts of energy wlthout reallzlng a klll
‘ during many perlods off of the nest. Arthropods probably

.provide a more readlly avallable and rellable food source

for the females, and 1t probably requlres less energx\to

forage for them than for lemmlngs.

N

The female s welght belng greater than the male s 1s

7seem1ngly contradlctory to an arthropod foraglng ha*it (see :

' Whlte and Cade 1971 for a d1scu551on), yet ‘the extra weight. .

' i

'j'may allow 1ncubat1ng females to lose ﬁore g of bocy welght

than the smaller males (but the same proportlon of the total

- body welght) w1thout 111 effects,fshould lemmlngs or other

- food resources become dlfflcult to klll ' The-ablllty to_-
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w1thstand fastlng is advantageons to arctic bxrdégfer1ng |

' 1960 p; 327; Ryder 1967) and is well known among predatory

‘spec1es (Errlngton 1967). Resorptlon of the female e
reproductlve tract.may give her extra nutrlents in tlmes of
11m1ted food, as: happens in arctic geese (Barry 1962). The

vodd 1emm1ng caught in tlmes of 11m1ted food 1s perhaps eaten

4on1y by the male (as some 1971 dbservatlons 1nd1cated) wh1dh
‘would malntaln his strength and. enable h1m to contlnue

" foraging fqr the palr ‘Since only males hunted lemmlngs

4w1th1n the terrltorles, the lemmangs may have been dlsturbed.,
less frequently byphuntlngublrds than 1f both-sexes foraged
regularly for lenmdngs. Prov1ded lennungs are more easxly
surprised and k111ed 1f left undlsturbed for longer per1ods

g‘of time (1 e.. more vulnerable- Cralghead and Cralghead 1956,

Chapter 7. 1t is to the pa1rs advantage to have only the .
malezforaglng for lemmlngs.v Generally, females tend to partake.'
:1n more low energy expendlng act1v1t1es (elther restlng. and
perching, or 1ncubat1ng) than the males and thus, are

' apparently adapted to energy canservatlan. rather than energy..
:expendlture.‘as are the malesl ® S |

The eff1c1ent use of fbod resources w1th1n the terrltcryvi

by ad]ustlng tlme and place (habltat) of huntxng accordlng

to sex, must reduce 1ntraspec1f1c competltlon.‘ This would

seem to he essent1a1 in an enqxronment such as the arctlc,



where food resources are [-Te} varlable from season to season.

!

Thls strategy of resource utlllzatlon is efflclent

L

) enough\that by foraglng almost totally within thelr terrl—‘

ﬂV~toEles, long-talled Jaegers are able to malntaln themselves
; ’ Vs

and breed\ln years of falrly high lemmlng numbers (1969
1971) . as Well as years of lowered lemmlng numbers (1970).‘
Efflclent use of food resources also enables these Jaegersh’
‘to remaln o1 terrltory from approx1mately mld—June to mld-’
August or 1 ter,\regardless of nest loss. ' Some palrs were
able to renest after thelr first. clutches were destroyed by “

2

“E?' arctlc foxes. Relatlvely small body s1ze and short nestlng

cycle (Maher 1970b, this study), var1ablepclutch}s1ze and_”

Whlch seems to: be a regular phenomenm11n many areas | ‘ L
(Lﬁppenthln 1943, Maher 1964 and 1970b). Whether' the other.. L.
palrs were re51dent on terrltorles for part. or all of the Co
> season, or deoa_,~' w1thout breedlng as. appears'to have o
happened in other areas, I do not know.' -
* Bandlng 1nd1cated that 1nd1v1dual long-talled jaegers

were hlghly falthful to thelr terrltorles from season to'?‘

ed

fseason, whlch supports Maher s flndlngs (1964 and 1970b). o

’Indeed the . terrltorxal long—talled Jaeger populatlon was - .



&

essentlally statlcvfor at least three years whlle‘the lemmlng
populatlon decrea ed and 1ncreased However, durlng the same
‘perlod terrltorlal pomarlne Jaegers and snowy owl populatlons
fluctuated greatly. It ‘would appear that long—talled Jaegers
are much more tolerant of lower lemmlng numbers than Maher
(1970b) suggests.A'Long—talled jaegers can malntaln saturated
‘breedlng den51t1es when lemmlng denSItles‘\re]too low to

1

.'»ine j%egers and‘

s upport saturated breedlng den31t1es of p
'-snowy omls. Thus, long-talled Jaegers are probably adapted
to eXplOlt medium rather thanvhlgh den51t1es of 1emm1ngs
-and/to capltallze on all den31t1es greater than thls threshold
o Long-talled Jaegers had low breedlng success in all | |
‘ years on. ﬁathurst Island, desplte d1fferent1a1 chldk mortallty IA.V
» whlch would apparently lessen food requlrements for the palr
'r'and thelr chlck. Food was probably less readlly avallable to -
-
llong-talled Jaegers on Bathurst Island than on’ Southampton
Island (Sutton 1932) and Vlctorla Island (Parmelee et al.
1967), where two ch_cks of a number of palrs were razsed
.successfully. What ‘b =d1ng success the ﬁathurst Island
o long—talled jaeger .ould have had 1f arctlc fox predatlon had ubf
not been so hlgh is’ not known ‘ f' o i 1"' P
Members of the Famlly Stercoranndae have a long 11fe :

;expectfﬁcy, ,one male parasltlc Jaeger was recorded attemptlng

; to breed for over 30 summers (venables and Venables 1955).



- belng much less common as terrltory holders and tran51ents

I many . shoreblrds nest and: forage. The hablt of feedlng upon,f

138

,,Slmllar to ~other seabirds hav1ng a long life span (Lack 1967),"

Antarctlc skuas (Catharacta maccormlckl) do not breed unt11

[l

five or six- years of age (Spellerberg 1971), and para51t1C'

v Jaegers delay breedlng for three or more years (Wllllamson

1959). It is probably safe to assume that long-talled

Jaegers have a fairly long 11fe expectancy also. If a pair

,;pf long-tailed }aegers-attempted to breed for eight or ten

seasons before;dying,nthey;would need only to successfully

‘raise one chick every four or five years.in order to balance

‘their mortalitydandjmaintain a‘Stable jaeger population.

The nature of the habltat freqnente& by long-talled

' Jaegers 1n the low and h1gh arctlc, hav1ng even sparser

: vegetatlon and fewer lemmlngs than the rlcher. low arctlc

tundra (Ldppenthln 1943 Kessel and Cade 1958 Dunbar 1968

Salomonsen 1972) probably nece551tates hav1ng these

yiadaptatlons. ;
II. elationshlg ggra51t1c and pomarlne ]aeqers and snowy

‘owls to their prev.

Para31t1c jaegers dlffer from long-talled Jagﬁers in

*

Yo
PRt

/,[.),

nest in lower, wetter areas. such as the marshy meadows where TR

1~b1rds seems to be cons;stent throughout most of 1ts range-ff{>2;ﬂ?i ;

' L On

1

- % - R o JGM« g v
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(Pleeke 1928 Sutton'1932’<clarke.194b Venables and Venables
1955 Parmelee et al 1967, Hussell unpubl. NS) whlle further
south in the low arctlc they are more common than long-talled
jaegers (Sutton 1932 Clarke 1940). Parasitic Jaegers re
h'51m11ar o long—talled Jaegers in that they regularly ;:Qage'
ii?ffor arthropods. ‘are falthful to thelr terrltory from mld-Juneb
v'ito mldeAugust (thls stud;, T Barry and M. Martln, pers. comm.
“1973) or. 1ater, and are falthful to thelr territory from. year
- tovyear. Some birds have returned to terrltorles for 31
- Seasons 1n Foula. Scotland (Venables and Venables 1955 P.
f331). ‘The low breedlng den31ty and falrly small body size of
-the paras1t1c Jaeger may allow 1t to breed 1n the low lemmlng
yea;s on Bathurst Island such as 1968 and elsewhere (Hussell
| unpubl HS). The m;nimum threshold-den81ty of lemmlngs
i“ihrequlred by,para51t1c Jaegers to breed 1s as low or perhaps .fj

.5‘lower than that requlred by long-talled Jaegers on Bathurst .

‘.m/

R
,.:ez

.:If}sland

R

Pomarlne Jaegers have a much lower tolerance to lowered
L

_ 1emm1qg=dgn81t1es than elther long—talled or. para81t1c Jaegers
on,hathurst Island, Pomarlne jaegers fa11ed to breed in the
‘low lemmlng year of 1968. and 1n 1970 when lemmlngs were

:moderately common, good numbers of pomarlne Jaegers arrlved
'f,,,'ln the sprlng but falled to breed agaln.i thelka e 1

——

A (1955a) and Haher (1970a) had s1m11ar f1nd1ng around P01nt
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Barrow, Alaska. where maxlmum dens1t1es of terrxtorlal palrs'
were approxlmately 20 times ﬁhose of the 1969 and 1971 Pblar
-f4 Bear Pass populatlons.. As Haher (1970a) states, pomarlne'

jaegers do seem to; adjust the fractlon of the populatlon

S

ey

s L

: whlch breeds int accordance w1th lemmlng numbers. In coﬁtrast
- to the two smaller specles of Jaegers. pomarlnes left thelr _”
terr1tor1es and the study area soon after thelr nests were

’

. destroyed and, further. showed no fldellty to terrltory from -

t 12

. Season to seasona Larger 31ze and greater dependence upon '”L
lemmlngs may make 1t dlfflcult for pomarlne Jaegers to remaln
| on a terrltory after a nestlng attempt or to return to that

§

terrltory in a. subsequent season, partlcularly in the hlgh v
‘ arctlc. : h!" o '-"§' | | |
Snowy owlslare the.largest avran predators found in the |

: study area, yet-they have a number of adaptatlons enabllng
them to exp101t lemmlngs, thelr malor prey, efflclently.v
They do however. as Pleske (1928) cautlons, feed on a W1de
Varlety of other prey- sometlmes exten51vely so.' Snowy

.o owls are known to be present longer. and.begln nestlng earller
than any other‘predatory b1rd on the. study area.. A thlck
1nsu1at1ng layer of feathers and an ab111ty to conserye
energy by lowerzng thelr body temperature up to 8 4°c and

't malntaln these depress1ons for up to 188 mlnutes at a tlme

¢ i
(Gessaman 1968) must facilltate such a routlne.- Snowy owl,

¢
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‘clutches found on'Bathurst Island were significantly smaller .
'«than those found farther south in the Canadlan arctic and in

‘the Eurasian tundra, but not those found 1n Iceland (Table

'29). Smaller clutches mlght be an adjustment to a lower"l
lemmlng population on Bathurst Island I have suggested a )
p0551b1e mechanzsm by which snowy owls can determlne whether
there are suff1c1ent numbers of lemmlngs for breedlng before
.the snow melts, and thls mechanlsm mlght be sen31t1ve enough

| to trlgger clutch size (Taylor 1973). Male snowy owls court

with a lemmlng in thelr bill’ and the number of lemmlngs

»'caught and used in courtshlp dlsplays may be 1nd1cat1ve of

the amount of food avallable in the area. Nevertheless, all
eyldence to date for. 1nd1v1dual female snowy owls varylng
thelr clutch size, in years of hlgh and low lemmlng numbers
(Irv1ng 1960 Ap.»3l8), is. 1nd1rect so there remalns the
p0551b111ty that dlfferent blrds are laylng clutches of
'dlfferent 31zes.“j |

leferentlal mortallty of the young occurs. as it does

~in long—talled and parasxtlc Jaegers (thls study). Antarctlc

'skuas (Ybung 1963, SPellerberg 1971). arctlc terns (Langham

1972). and other owls and hawks (Cralghead and Cralghead 1956,

”,~p. 240) as a ‘means of mlnlmlzlng food wastage.,

Snowy owls on the study area were apparently as

_ sensltlve to low lemmlng numbers as pomarlne Jaegers,
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Table 29.  Number of Snowy Oul Nests and Clutch Size ;
wGathered from Selected References and Representlng
the Holarctic. See Watson (1957) for another
review, where he refers to clutches of from :
12 to 15 .eggs from.Alaska and Lapland ‘
- -
v il . - T e s
'Reference and ‘ ' ) _ -
Geographic = _ _ _ _ _ _ Clutch Size = Total
- Area 2 3 4 5 6 7 8 9 10 ll Clutdhes J
‘Pleske 1928 .~ - B | :
Eurasia 0 T©° 0 0 0 1 9 o0 14 0 24
Sutton 1932 ~ - . TR | » -
Southampton 0 0 12 12 2 -1 11 o o 7
vIsland o : : ' ‘ : '

Watson 1957 _ , : _ 8 v
Baffln Island -0 0 O 10 B +] 2 2 2 0 0 6.
Gudmunasson : L SR S ‘
in Watson 1957 O 1 0 2 O'f 0O 0 o0 O o 3
Icelang“ "'f, : Y ' o

—”\‘ ‘ ‘l\,pr}:) o - " . . - 1 . ' ‘ SR l s vv . >— ¢ J
Parmelee et al.".'- L ' S | v =
1967 , 0 0O 0 1 o o .1 2 5 2 11

'“Vigtorla Island

This study ~ - | | RN
3 199 0 2 "2 3 4 2 1 1 0 o 15

1970 0 0 0 0 1 ©0 0 0. 0 o - 1
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since the breedlng*‘ populatlons of both spec:l.es fluctuated
- ;? % ;

. 51m11ar1y 1n,1968 1969, and 1970. But, in 1971. when all -
| the Jaegers were at as hlgh a level as 1969, snowy owls bred \
" only m very small numbers, though leming nmnbers were hlgh
If most SAOWYy Owls m;.grate northward in the early spr:mg,

stopp::ng in the flrst favorable ‘area. to breed. the few |

breedlng pairs of owls on Eathurst Island in 1971 mght be
' understood There mJ.ght be certam blrds wh:.ch return to a

Summer nestJ.ng terrltory from season to season, smce ‘sSome

banded blrds have returned to the sa%e w:.nter:tng terrltorv

in Alberta on more than o/ne w:.nter (A Oenung, pers. com
,1970) . That such large numbers of non—terrztor:.al owls

(mostly males) ‘were present on the stufi/y area in July and '

August of 1970 and 1971, when owls dl"not breed in great
.'numbers, seems cOntradJ.ctory. Howev r, spr:l.ng lenln1ng _ " . _' U.‘ é

dens:n.t:l.es may have been below the

owls for successful courtshlp and

/

AThlS is most ln.kely to have happened in. 1970., The bulld—up

‘ ’ ‘ \
.of non—terr1tor1a1 owls, seen also on Vlctorla Island in-

- 1971 (E Jones, pers. com 1972) and 1n northern Alaska e
v'ln 1958 (Chllds 1969). may be assoc1ated with the 1ncreasedd,_‘
| l. lemmz.ng populatlons (result:.ng from sumner l:.tters of
lemmmgs) at a tlme when lelmung populat:.ons can best w:.th-

stand predat:.on (Maher 1970a) . 'l'hough snowy owls leave -'
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thelr terrltory if the;r nests are destroyed as do pomarlne

o
Jaegers, thls would not llkely account for the preponderance .

male owls moved north
'or females south after attemptrpg to bre'r;' o . ' L

-~

» . N B . : . Y .

III. Role of av1an predators on Bathurst Island.

V4

Jaegers and snowy owls are. secondary or tertlary con— o

sumers.l Lemmlngs appear to be the major prey utlllzed by all

four spec;es on Bathurst
\

Long—talled and hrasatlc jaegers are able to breed
’ dur:l.ng lower lemm:mg dens:.t:.es than pomar:.ne jaegers' or snowy‘
vowls. The smaller body size and smaller amount of food
irequlred for malntenance by the flrst two specxes probably
facllltates thelr belng more tolerant of" lowered 1emm1ng
-'h_numbers. Thdy also show less dependence upon lemmlngs as
.Lmthelr only food source. feedlng exten81vely on arthropods
2and blrds. Pomarlne Jaegers and snowy owls are most lmportant
'as predators 1n years of hlghest 1emm1na abundance. | )

. All four spec1es do, however. take full advantage of »

@

lemming hlghs on Bathurst Island The number of breedlng

palrs lncreases. clutch SLzes 1ncrease 1n some. and produc-
"t1v1ty 1ncreases, whlch suggests that: they functlon 1n a’
sxmalar way to pomarlne Jaegers 1n Alaska (Maher 1970a).1

i Maher (l970a, p,c155) states that av1an predators are

)




,r able to u’ﬁ%ncate peak (lemmlng) latlons, but they are
.unable to ré%?te th@_ﬁff“”

the eycle » - ahd suggests

W

>opul tlon to the_“f', o1

;a @ . ,‘j\‘: 3

e?pec1ally,Mnste1a rlxosa,.are res&xnfjﬁ-le for reducing the’

population completely and delay:mg recovery of the lemming

” populatlon unt11 they}dthemselves. decline in’ numbers, "and

is supported by Pearson (1966). This is contrary to other‘
&

‘workers, who feel cycles are controlled 1ntr1n51ca11y

(Christian 1950, Chltty 1952), or by food. supply (Pltelka

‘1957).'vThe long—talled jaegers® ability to. maintain

saturated breedlng den51t1es in seasons of lower lemmlng
numbers may allow them to.functlon much as weasels do in
Alaska -- . as an 1mportant predator durlng lowered lemmlng
numbers.' o v v.;' . R ,L;

P : ' PR s

IV;’.InterSpecificicompetition.

The food eaten by . all four spec1es was 81m11ar enough

long-talled jaegers fed on arthropods and snowy owls kxlled

female elders, probably d1d 11ttle to reduce competltlon.‘e’

145

‘ that the ex1st1ng dlfferences in prey utlllzatlon. for example,u

oy

[

Salomonsen (1972) states that specxes of arctlc predatory

 birds have malntalned hlgh rates of 1nterspec1f1c aggre331on

[

1wh11e breedlng, whereas many other arctlc blrds have relaxed

B thls, apparently because of the super—ahundance of food in
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5 , _ B - ' - . . :
the higher latitudes. -Territorial pairs of long-tailed

parasltlc, and pomarlne Jaegers on Bathurst Island showed

\
hlgh 1nterspec1f1c aggre331on toviard other ]aegers, ‘Snowy
ﬁ:bwls, ravens.‘rough-legged hawks, falcons, and gulls. All _

Jaeger terr1tor1es were more or less mutually ‘exclusive of_

"one another. Snowy owls, however, showed little overt

- 1nter-, or 1ntraspec1f1c aggress1on,,contrary to thq flndlngs

’of Keith (1964). 'In 1969 and 1971, establlshed snowy owls
. ﬁ’

 had Jaegers arrlﬁlng and nestlng w1th1n thelr terrltorlal

11m1ts The owls were kept out of a 51zeab1e area (0 5 kmz)
‘ around each Jaeger nest by the aggress1ve jaegers.' One such

pomarlne Jaeger nest was destroyed by foxes,vwhereupon the

. \
area. Any advantage the snowy owls have by arr1v1ng and

’ estab11sh1ng a terrltory early does not. seem apparent The

.ow large terrltory size and low denslty p0351b1y allowlng
some compre331on of terrltory 31ze, ~would be advantageous
under these clrcumstances when Jaegers estab11Sh terr:.torlec

Wlthln snowy owl huntlng areas.
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. jaegers ‘left and the male owl once agaln began‘hunting in the

Jaegers aia. Show habriat preferences for nestlng. long—

talled Jaegers preferred drle} s;tes, usually in the barrens,f

and parasltlc and pomarlne Jaegers preferred wetter sltes,'

"

L usually 1n the marshy'meadous. Snowy owls tended to nest in

the barren areas, usually on low roll;ng h;lls. Some spatlalj



"f‘.»
separation resulted since'barrens areas’tended to be higher
-in elevation than marshy meadow areas. However, 1t may not
be as 1mportant on Bathurst Island~as in the low arctlc
(Kessell and Cade 1958). N |

Falthfulness to a terrltory throughout the season, and
from year to year, by long-talled and para81t1c jaegers might
fac111tate more efficient hunting in the area, thus‘giving
- them an advantage over pomarlne Jaegers on Bathurst island.
Snowy owls and pomarlne jaegers, whlch lose their nests, leave
thelr ggrrltorles and. 1n the case of pomarlne Jaegers, the
study area, for the ocean (Prame 1973). further reduc1ng
‘predatlon pressure. . . |

RO y

Temporal dlfferences in the breedlng schedules of
jaegers and snowy owls may reduce competltlon sllghtly.
'»Snowy owls do arrive on the breedlng grounds earller than |
Jaegers, and many owl eggs hatdh sooner than jaeger eggs.
| Inter— and, 1ndeed 1ntraspec1f1c competltlon may be

reduced 1nd1rect1y by hav1ng smaller clutch 51zes and

dlfferentlal chick mortallty followed by cannlhallsm, as

- mechanlsms of adjustment-to changlng prey levels. ;

The actual fluctuatlon 1n numbers of breed;ng predatory

.blrds can be con31dered as a mechanlsm whlch reduces 1nter-

'/‘

and 1ntraspec1f1c c&mpetltlon.

Where food_resources exceed_the needsiboth'spatially'and

‘



temporally of the bmeedlng predatory blrds "re31dent“'in an
area, non—terrltorlal 1nd1v1duals are able to move 1nto the‘

h area for a- br1ef perlod of tlme as the long-talled Jaegers or
for a longer tlme as the snowy owls do in the Polar Bear Pass
| area of,Bathurst Islaﬂd The relatlvely moblle  subunits of
‘A‘non-terrltorlal blrds are thus able to shift accordlng to food
avallahlllty and av01d areas with terr1tor1a1 b1rds dependent

~ upon low prey levels, while also lessenlng both inter— and
1ntraspec1f1c competition;

The 31m11ar1ty of foods eaten by all four spec1es has
.probably nece351tated the evolutlon of more or less mutually |

exc1u31ve terrltorxes between palrs of dlfferent as well as.

148

"the same,ispec1es. The net result is populahlons of dlfferent

»&‘
5%
o specges@)functlonlng as one super- SpeC1es in the arctlc

7fecosystem., leferent;thresholds of tolerance to varylng

fdensxtles of lemmlngg allows each spec1es to fluctuate

1ndependent1y of one another over a number of years.

0 .
e i

Iz
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APPENDIX I. A list of birds and mammals recorded on
: ’ Bathurst Island from 1968 to 1972 by :

personnel at the N.M.N.S. Research Station.
Breeding (B) and Migrant (M) refer to .
species.of regular occurrence and are
separable from Irregular (I) species seen
only once or twice. HBypothetical records -
: (H) of two spec:.es of birds are included.
o

A



157

) _— ‘ . . J ',‘: ,v:,j ‘,A?’-‘J' et

Arctic loon S Gavia arctica '~ - .0 B
Red-throated loon . G. stellata E N AT : N
» : . .“ff-~tw,," s
R i . -- : . J :-\C.""!'.‘ v}:.( . . .(,:») - oL ,
Whistling swan. . Olor columblanus'”F&wé'“<f”IQg Lo A

Canada goose . . . 'Branta canaden81s 2

i . . A

Brant (palé fofm) . ."fB,.bernlclaﬂ-n

-~8now goose (white and S R
o blue’ forms) ~ Chen caerulespens L. B
L . \ /,m - . - DN °

RPN ~ o ;

o %}dsquaw L Clangula hyemalls 5314;f-lﬁ3';f!n

ﬁ;%&mmmn eider? f 9'—--‘ _ .Somater}a,molllss;méif";" i,n
'Ring eides  ; o J.v:fé; 8P§¢£éﬁiiisfiif,f:ig' ‘;5'V
Réqufleggedfhaﬁ$ - v‘- ;;Buteo léébbﬁs_?vr;ivl;  f; B ,1‘;

- Peregrine - . o R Falco peregrlnusv:f ‘ £’ V‘i“

_ Gyrfaldgﬁt: ;.'Jvff - F. rustlcolus .v  '.1fJ.:'i;M.'A

‘Rdck.pta:migaﬁ‘_: ' ."  :Lagopus mutasv. ,..  ;;Jf B)‘

kISemipalmatediplover:va ‘ JCharadrlus semlpalmatﬁs_a_ "

 ¢01den p;pv¢r4i | oo ' iPluv;alis daminiCa‘ﬁgf':f[ IM-
'Black-beliiéd;plovef' " P. Squgtaréla'v‘.". ‘dv ' B

 Ruddyvturh$t§ne‘ i i'. :Arenaxiafinféfétgévz{,‘-*.VB:b
Red knot - “Célidrié canutus B

' Purpleﬁsandéipér o L  'v;c.kmarlflma ”  ":"£f:7,k:‘B?’
.Pectoral sandplperl - C;“Qelanotosli  - ;.!'”‘I’”

Whlte-rumped sanQplper .' 'Cf_fusglcollls -:ff§ ;; , (B?) ; - f"‘n

vBalrd's sandpyper -f'Lgfc._bai;giiiﬂ_'~ I _1538 .‘~

Y
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Birds

Semipalmated sandpiper

'Buff—breastéd sandpiper»

Sanderling“
'Rea phalarope
Norfhgrh phalarope
‘ééﬂaring jéégef' |

Parasitic jaeger

,“ Long-ta1led jaeger

GLaucous gull |
;}fThayer s gull
;;Ivory gull

‘“Sablne s gull

o iArctlc tern_~fvﬁ

vc.Snowy owl
‘ ;‘Hoxned lark{

.5f00mmon raven ~

-

”h”;Wheatear :

AR ]

n[=Whter-p1p1t/ai

"f'Lapland 1ongspur ff;“ -"

'7gSnow buntlng
. : e
' Mammals_,

L‘gPeary s car;bou

Larus hyperboreus

Xema sabini = - f

;Stérna‘paradisaea

' c. pusilla
.Tryngités Subruficoliué
Calidris‘qlba A ﬁ:'
. Phalardpus fulicarius
| Lobipes lobatus

Stercorarius pomarinus’

S. parasiticus

' S; longicaﬁdus

£

L. thayeri

"?égpphilia eburnea

:Nycﬁeé.séﬁndiaCa
- Ereﬁophila alpéSfris 
'-TCbrvﬁsfcorax;;} |
:1?bén;ntﬁe‘6énanthé”
bAnthus splnoletta !
~ ca1car1us\1appon1cus

'Ple¢tr0phenax'nivalis

- s Raﬁgiferitggandus'”

' Ovibos moschatus

T

Status'

1
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Polar bear . v Ursus maritimus
' Short-tailed weasel - HuSteld'erﬁinea R

- Arctic fox' o A;opeleagqpus
Wolf ¢ . .. canis lupus -
' Co1léred‘lemm;ng S ‘Dié@OStényx gréénlandicus

ot

[

Arctic hare N - Lepus érétiéﬁs

Bearded seal® .Erignathus ‘barbatus
“Ringed seal? "= | . _‘Phoca hispida

_Walrus® -~ . . Odobenus rosmarus

bf"_Belugaa‘ _ . ’~W',, :Déiﬁhinapterus leucas

' a T AT
Narwal : SR ‘Monodon monoceros

‘Mammals S g R _' : : B . Status

M (B?) |
B,T

B

N e
i _

H
d

3coastal waters only.
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APPENDIX II.

\
Data on the growth and food 1ntake of a captlve long-

' ta11ed jaeger chick monltored from 29 July, 1971 (at age

2 days), until 1ts death on 15 August (at age 20 daYS) are

given (Part A). The chick taken from nest 42.was the older

' sibling. I fed it fresh lemmings, caribou, including hair
and bones, and flies. The chick did not peck at flies when -
two days of age, but did when four days of age. It lost its'.

egg tooth,whenlseuen.days of.age.~

Data on the growth of six w11d but restrarned (1970) v
» .

and six wild unrestralned (1971) long-talled Jaeger chicks

| are also given (Part B).

I took live weights to the nearest tenth of a g for

.the captive chlck (usrng a triple beam balance) and to the

nearest g for u11d dhlcks (usrng Pesola 300 and 1500\g sprlng

a2

scales). I measured b111 and w1ng chord to the nearest -
men.

' The capt1ve chick greW'more rapzdly after its elghth or
nlnth day than the slngle surv1v1ng w11d Cthk Wlng chord

measurements of the captive and w11d chlcks were more srmllar

‘durrng growth than brll or weight measurements.‘ Neither.b‘e_ .

captiveuor wildechicks probably had adequatevdietsQ';

- 160
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APPENDIX III. Long-tailed jaeger' activities not involving

any element of hnnti.‘ng‘ (Figures 10 to 13).



Those actlvltles termed not v181gle nestlng .
t'lncubatlng ,,and ‘terrltory and dlsplays' are consldered to >
‘1nvolve no element of huntlng or feedlng. R

\Not v1smble’refers to the time perrod when an 1nd1v1dual‘
~ could not be “seen within 1ts terrztory.- It was an 1mportant T'Vpr

segment of the"aeger s act1v1ty before 19 June and after-fi

vfboth sexes, when I gathered 85% and 89% .

s:of this category for male and female°

B jaegers, respectlvely.v Males conthped to wander from their
'terrltorles all summer. wanderlng off the terrltorles, not

- poor observablllty of blrds w1th1n the terrltory. consti-
tutes the bulk of these flgures. The length of time an
1nd1v1dﬁhl spent away from its terrztory per trlp varled ﬁ

_fgreatly, usually belng less than one hour s duratlon.l One Co

male bird, however. ‘-was away ‘at least 210 mlnutes on 18 June.

Males wandered from their terrltorles slgnlflcantly more than

:ldld females. | |

Restlng long-talled Jaegers characterlstlcally sat on

_ the tops of favored perches such as frost humocks for long

perlods of time w1th lltxle movement Occa81onally, they

'»'vwere alert “with necks stretched and head held hlgb but

usually ‘they slept w1th the blll beneath the scapular feathers '\{7

lor sat w1th head held low., Resting 3aegers faced 1nto or

ha
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N ‘*/' i
side%ay5«t0fthe wind and when the wind speed increased, they
moved into the lee. of the prominencesthey sat on, while still

being able to see‘over‘its-top. Ind1v1dual blrds often
g rested for}up to 60 mlnutes at a tlme, oxr more, buﬂmthls.was
3 . e
| varlable;»-Restlng too; up a‘major part of the-terrltorlal :
long—ta;led jaeger s tlme durlng the summmr'(>25%). 'Females!.h

may rest SLgniflcantly more. tlme than the males (1500-1800

~

R hour data) ox for a ‘similar amount of tlme (1200-2400 hour
afy
. data). Some 97 4% of all resting by females occurred when

'thererwere,no eggs present, whlle males rested more(conslsﬁé

~

2

tently throughout the season. : | S ‘=} S P")

’

Incuﬁﬁtlon dutles were shared by the palr, the female
£

spent 2.5 (based on data collected between 1500 and- 1800 {
hours) to 3. 4 (based on data collected between 1200 and 2400

hours) tlme as much tlme on the ne;t as the male (p<:0 05).

/
!

Males usually lncubated for about 60 minutes (seven tlmed

incubatlon perlods aVer ed 66 manutes) before bexng
‘. S

relleved by the fema&es. Females spent over 32% of thelr _—

t1me 1ncubat1ng (1500 to 1866 hour data, 40% for the 1200
to 2400 hour data), maklng 1t as 1mportant an: act1v1ty as
restlng. f."i- B ‘s ‘tb.;?jhf..ﬁ {rw 5-;‘%:‘}tjaf :f S
i v l Restlng and 1ncubat1ng comblned took up 65% of the

3

6“’ females' total tlme and 38% £ the males' total time thus

these pa581ve act1v1t1es were an lmportant part of the

R



- jaegers', time budget. particularly so for the females. ' J

| Terr:.tory and dlsplay act1v1t1es J.nclude mtra— and *

¢

mterspec:.flc dlsplays ang chases toward blrds and mamals,
| and courtshlp and nest hunt:.ng. Both sexes part1c1pated

in defense of the terrz.to:r.y (An rsson 1971). The males

did 31gn1f1cantly more terr::.torlal defense than the females. )

&

 However, it did, not .'anolve more than 6% of their total time °

d
budget. o S A
Alert act1v1t1es descrlbe Jaegers whlch could not be
' J
class:.f:.ed as elther hunt:Lng or restlng. Usually the birds

.stood, not movmg. and showed a faJ.r degree of alertness.

I categor:.zed 9% of the male s total tJ.me as 'alert', and . -

"whn.le it was more than tw1ce that recorded for ‘the . females. 4; |

the two were not srgnlflcantly dlfferent (p >0. 05). Ove'r
v ‘ 2 ./ .
70% of the males' alert actJ.v:Lty occurred before 4 July,

wh:Lle 100% O‘{J the l;,femr?iles' alert act1v1ty occurred after

... ;‘

that date. ‘ Alert act1v1ty may be mterrupted )lemnmg
h'unt:mg, in the case of the ‘male. partlcularly. when ‘the .
bJ.rds' | full attentrgn was not huntJ.ng at the mo(nent. h

Batha.ng, mcludmg preenlng, is related J.ndlrectly to

,‘ ' feedz.ng and hunta.ng, smce it almost mvarlably followed

each lemm;.ng klll. Both sexes w:.ll often bathe and preen

together. after feed:.ng, even 1f nest:.ng. -Blrds often

v 9.

preened soon after leavmg the nest followmg any long per:l.od

166
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‘

of‘i‘ncubating. | Bathmg (bobbmg, ruffl:mg, and f,lufflng
the feathers in shallow or deep water pond or rlver) seldom

lasted more than a few mnut:es. but preenmg often lasted

'over ten mJ.nutes.A ‘

o
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