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ABSTRACT
During the summers of 1968, 12969, and 1970
aerial and ground surveys were made of approximately 17,000
square miles of the Seward Peninsula, Alaska, to locate

nesting Gyrfalcons (Falco rusticolus L.). During the three

summers 131 nestings were observed and populations remained
both high and relatively stable on a region-wide basis.
Re~utilization of specific nest cliffs was low, however,
and cliff-shifting was consvicuous. In smaller areas of
the peninsula the numbers of pairs utilizing a given area
changed from year to year in a manner ccorrelated with orey
avallabillty.

Prey remains and pellets were collected from 37
nests over the course of the study and 1,483 kills were
identified. A minimum of 0 species was represented includ-
ing 32 bird species and eightvmammal specles. This is a
considerably longer 1list of prey species than has been
reported previously. Four specles dominate the food sample

(Rock Ptarmigan, Lagopus mutus, Willow Ptarmigan, L. lagopus,

the Arctic Ground Squirrel, Spermophilus undulatus, and the

Long-tailed Jaeger, Stercorarius longicaudus), making up 81

per cent by number and 92 per cent by weight. Prey utiliza-
tion varied with availability both from year to year and
from habitat type to habitat type bhetween the hunting ranges

of nesting pairs.
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INTRODUCTION

The Gyrfalcon (Falco rusticolus L.), largest of

the falcons, is found north of 59° N. Latitude around the

world. It is the Arctic counterpart of the desert falcons,

considered by Otto Kleinschmidt (as cited in Voous, 1960)
"as the arctic form of the semi-cosmopolitan group of the

Saker (Falco cherrug Gray) and Lanner (Falco biarmicus

Temminck).?ﬁ_This species is closely associated with tree-

less aréticvandvalpine.terrain, and is adapted for catch-

ing birds and small mammals on or near the. ground.

In Alaska, the‘Gyrfalcon 1iveS‘and.breeds through-

Af the foot-hills of the Brocks Range, the De Long

_Mountalns, the Baird Mountains, the Bering Sea coast and

Seward Penlnsula, the high uplands between the Yukon and

Tanana Rivers, the fcot—hssls of the Alaska Range, the

hills between the Kuskokwim River and Bristol Bay, parts

of the’Alaska Peninsula, and (almost certainly) some of

the larger_islands in the Aleutian Chain. They also have

been said to breed sparingly on Kodiak snd Nunivak Islands

: andupossibly 6n St. Lawrenéeflsland‘(Cades 1960).f Cade.

(1960). mentlons the Talkeetna and Chu?ach Mountains as
j;saddltional posoible habltats. L have.knowledge of aE~

'::;fleast three successful nestinFs (Roseneau, unpubllshed)

"and at 1east four eyrle sites (Peter Islelb pers{ comm. ,

Aflfts




1971) in‘tho Chugach Mountains. 'Breeding may also occur
in poftiohs of the Chigmit Mountains (peré. ooservation).
Prior to the present étudy, little was known ébout
Aiaskah Gyrfalcon populations, their oumbers, and'food
haoits, except from Cade'é (l960)‘research.k»Cade collected
data from portions of the Arctic Slope from the Colville
River in the Brooks Range and reiied heavily on Alaska
Range data collected by Murie (1946, unpublished), M. W.

Nelson, and J. H. Doyle. He further attempted to pilece

" together all breeding records of Gyrfalcons in Alaska and

to_summarize'what little was known about food habits. |
Cade's data indicated that the highest densitiles of Gyr—
faloons.were likely to be foond in Qestern Alaska,

adjacent to the Berihg.Sea (including the Seward Peninsula).

He estimated the entire Alaskan population to be .between 200

_andeOO pairs,
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OBJECTIVES

This study was formulated to pursue the following

specific objectives: 1) to determine the summer distri-

bution and numbers of Gyffalcons on the Seward Peninsula,

Alaska; and 2) to determine the food habits of breeding
Gyrfalcons.

Often studies of predatory animals are confined tb

relatively small areas by logistic and other problems:,

and I feel that this is unfortﬁnate. Predators in
general tend to be more thiniy-distributed than the mem-
bers of:lower trophic levels and for this reason, studies

of small areas are likely to be representative of highly

‘1ocal conditiodns and to suffer from small sample sizes.

Accondingly, I have attempted to Study Gyrfalcohs over A4
very large area, an area which also pbssesses the advan-
tage of being well circumscribed geographically. This

Study wasAintended tb be broadly-applicable to the breed- _'

' ing range of the Gyrfalcon and thus to permit extrapolation
.Aénd‘péfépeéﬁivés'dh Gyrfalcons in the whole circumpolar




METHODS

Study Areav‘

The Seward Peninsula 1s the westernmost extension

of mainland Alaska and, because most of it seemed likely |

to be comprised of gooleyrfalconIhabitat, it was chosen

as the major studyvaree.ﬂ Although.one aerial search was
made east of Golovin, the formal stu%y was conducted west
of 162° W. Although potential Gyrfalcon habitat exists
eastﬁof~162° W.,fonly ohe aerial survey was made‘east of-
that 1line due to logistical factors. A portion of the
major studyharea wés selected as ‘a sub-study area for in-
teheiﬁe'ihvestigation-hear Nome and.is described later

(see Figure 1). Extensive ground and aerial work was done

 during ‘the periods 24 May through 30 August 1968, 22 May

through 15 Auguut 1969, and 23 May through °5 August 1970

The Seward Peninsula is 51tuated between 6L° 30'

- N. and 66° 30' N. Although the reglon 11es at approximately
“theé same 1at1tude as Fairbanks, which is in the center of

o typlcal»sub—arctlc boreal forest, maritime influences help

”r'create blotlc condltlons on the Seward Penineula that are

,penlnsula i

”.Farctlc in- nature., The tree- 11ne otops at a north-south

~,1ine renresentlng approx1mate1y 162°>32' W., and the

is practlcally treeless west of thls llne. .HoW—

f:eyer some -spruce  forest extends west along the southern




coast to Golovnin Bay and northwest up the Nuikluk River
valley to a point approximately 15 miles upriver from
Council. Scattered‘spruce,continue almost to the North

Fork_of the’Nuikluk River and reach the southern and

~eastern portions of McCarthy's Marsh.

The topographic profile is characterized by low
rolling hills, generally under 1,500 feet elevation. The

land is drained_by a complex network of shallow rivers and

_ tfibutapy creeks, many of which'usually become dry'by mid-

July. Four small mountain ranges exist.

.The York Mountains, near the western tip of the

‘peninsula, are barren and rugged, rising abruptly from the

séa to become high rolling tundra-covered hills a few miles

riorth and-offer'few suitable outcrops bﬁt*éffordvsome sea-

cliff sites. The Darby Mountains northeast of Golovnin

Bay extend north_to merge'with the more centrally 1ocated

7 Bendeleben-rénge; The Darby Mountains contaln a large

' section of granite intrusives in the southeast sectlon pro-.

T Vldlng=many splres'and-"block5' sultable for "large cliff -

Vt ’ abruptlyifrom<r¢lat1ve*yr1ow elevation. Ajlarge section 7

.ﬂlaya'fipWS'

“nesting raptors. The Bendelebeh_Mountains are extensively
-ﬁéatﬁéﬁéd and rounded.” ‘The ‘Kigluiak Mountains, just south

'”;of the Ku21tr1n Rlver and Imuruk- Ba51n “are rugged and rise . . .

:oflthé~§§mihéﬁlé north Of‘thé"Béndélebén MOdﬁtéihs“ddﬁtains .

- nUMerous 01nder cones. and is covered by geologlcally recent )

";Clnder'cones;and.kettle 1akes.cover much of
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l;) the Cape Espenberg sector north of 66° N.

Rock outcrops, often of limestone or its meta-

morphic products, occur commonly throughout the peninsula.

- These outcroonings tend to face south. River bluffs occur

on some: of the larger rivers and some small canyons exist
along deep—cuttlng streams. Sea-cliffs are 11m1ted to-a |
few important stretches of coast east of‘Nome, thevurantley

Harbor and Tuksuk Channel area, the'York Mountain section

- between Lost River and Tin City, and some sections of the

northern coast between the Goodhope River and the Buckland

River.

Numbers and Distribution

' In~1968 exploratory work began on the outsklrts
of Nome and continued along the three major roads (to
'Teller,_Taylor and Counc1l) as they opened to vehicular'

-traffio Most of the intensive work on study eyrles was.

'°done on foot ‘and with road vehlcles.r Snow machlnes were‘
mutillzed from arrlval through mid June to explore areas
'well off of the roads. Rivers were crossed on foot and
locca51onally by canoe., A sklff and e 38 foot 1nboard

'Lpatrol vessel (lent to the Alas&a Department of Fish and f

~$1Game by- the Department of the Army) were used for coastaL-
Wl€3travel_eastward and westward from Nome . ;A Cessne 180 and

-ﬁa.PA~18LSuper~Cubmwere used_for'the aerial surveys. My -




previous familiarity with Gyrfalcon nesting requirements
and situations often‘allowed me to travel on the ground or
in aircraft directly to likely nest sites;

Aerial survey techniques were deueloped'which
allowed me to‘locate}nesting'cliffs; nest sites, count
young in the nesﬁs and‘ ih some-instances, observe eggs{
Ratcllffe (l96?a) has defined the conceots of l'nestlng
cllff " ”nest slte,” and "eyrie." His definitions will be
followed throughout the text of thls thesis. Low level
fllghts were . conducted during June and early July and on
favoraole days lasted up to 6Hhoursr Optimum flight dura-
tion*uas 3 to 4 hours; beyond this time, fatigue and eye-
) strain affected efriciency; - PA-18 Super Cub'flights were
manned by a piloﬁ experlehced/in aerial survey operatlons
and one observer' an additional observer could be accommo-
_dated on Cessna 180 fllghts. Total search hours flown
'were;f PA 18 Super Cub, 32 2 hourS' Cessna 180 13.1 hours.

Ffflclency 1n the Cessna 180 was 1n1t1ally mar—_
V?gihalihecause of higher speeds and reduced visibility from
rthe aircraft~windows.~ With experience;~efficiency using
the Cessna 180 1ncreased reachlng a level comoarable w1th

the sleWer PA 18 Super Cub by May 1970 Unlted States

Geologlcal Survey topographlc maps of scales l 63000 and

were used to record p051tions.» A Sony Model

TC 100 cassette tape recorder was used to record aerial

x\v)observatlonsauvAccess to nests vislted on foot was gained:
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by routine rock—climbing techniques.
Methods used in 1969 and 1970 were identical to
those described for 1968 with a few exceptions. Snow

machines were not‘employed in 1969 or 1970 because of early

snow-melt. In 1969 26.9 search hours were spent in a PA-18,

8.8 in a Cessna 180. 1In 1970, the aerial survey was con—

ducted solely from the Cessna 180 aircraft (28.% hours).

One helicopter trip to a remote sector was provided.by

- Standard OilsCompanyrgeologiSts in late July 1970. During

all three years of the study, various men from the. U. S.

W'Geologlcal Survey, partlcularly Dr C. L. Sainsbury, pro—

vided Valuable information and assistance.

Food Habits

o Collectlon of the uneaten portlons of- prev itemsx
: (herelnaxter referred to as "preJ remains") along w1th

regurgltated oellets ‘were made from all accessible occu-

p1ed nestlng sltes. Prey remains were analyzed to deter-

- mine the prey.Species utilized for food by nestinv
N 'GyrfaICOns.A Although an analy51s of pellets was made
;A*for conparatlve purposes, prey remains recelved the mador

empha51s.r Pellets, w1th the exceptlon of their mlcrotlnep_.hwt

contents, were less 1nformat1ve, due- to. the qualltatlve

-,nature oféthe~eontent3“and tO”the fgbt'that'uoon analysis'

the pellets rarely offered ev1dence of prey spe01es other

g than those already represented 1n the prey remalns (w1th




‘the exception of microtines).

Regurgitated péllétsvand_prey remains were
collected from 10 nesting sites in 1968, 14 nesting sites
in 1969,‘and 16 nesting sites in 1970 (see Table 5,
page 5). On the first visit to a nestréite, a "clean-up®
of the nest and-its surroundings wasxmade. Weathéred
pellets»and.remains,were discarded, and only fresh speci-
mens were collected, leaving thé places of accumulation
éieénvéf_foddr?esidﬁes. Oﬁ subsequent’ViSits only.thoée
'reéidueé QCCumulated by the breeding pair would be present
in the sample. Outcrops, ridgetops, and grassy hummocks o

in the immediate area were searched to determine the loca-

tions of'favdrite perching places. Pellets found away
'frbm~the known perches-or‘the nest were discarded since

usually’they could not bevattributed to any one species of

R ]

raptquQWéir, 1967). Throughout the summer, the.nearby
v;lbpéQUWéfé criss~crossed 6hAfoot;”additional'kiilsvﬁsgalljv

in the form of-a ring ofrpluéked ptarmigan feathers>were BT
;nqted;.jThe~majofityfof the samples came from the occupied
nesté#?ﬁhé's}opes directlyzbéneath>thém, ahd'the two.or' '
_'thﬁeeAp%iﬁafy'perching piaceé nearby. -

- " Tt tables were constPucted using data from the
'femains;éélleéted at these locations. These remains

"Qgsﬁéliyiqgnsiﬁﬁédfof actualvékélétalbmatefial,with_édheffhg

u';flegb;;fu%; or feathers. Feather-rings on the nearby slopes

‘\j> were ﬁs&fl;yfamitﬁed3 since almost all éuchvfeather;rings ' E
o . , A L , . |
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represented ptarmigan (Lagopus lagopus and Lagopus mutus)

in winter plumage and were obviously from the previous

'winter or early spring.l It was generally impossible to

determine if.feather—ringS'from a orey specles represented
other kills of that species or if they belonged to the
skeletal remains of that species collected from the nest
‘area. | “

“When searching’a nest for'uneaten'remainsra
careful search was made for signifidantlsmall feathers or

skeletal materlal in recopnition of the fact that the

larper av1an and mammal remains would be Lhe most consoi— : ;

= ‘the samesspec1es ‘at the perching and plucking places.' mach

~cuous~and,'therefore, most often recorded species

‘(Errington3 1932).' This search dsually produced passerine
and/or microtine remains hidden in the nest litter.

- Collections made at each nest site- were olaced

'1n labeled plastic bags. It was common to flnd oortions S e

(feet feathers, etc ) from two or three separate kllls of

. .set was- placed in 1ts ind1v1dual plastic bag before being

added to the total collectlon.

The collection from any one eJrle on any one date

was: treated as follows each labeled plastic bag was

SN vented to allow drylng and to prevent mold and decomp051t10nf

Tand placed in -a labeled paper bag, with a llberal quant tv

=of naptha crystals. ‘These bavs were stored in a cool dry

place whenever pos31ble and, once remains were safely dry,_
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' wou1a*be‘assumed;if only prey remains are exanined.

o ’ ‘;j T T ;’-"”’-’”* T »’” -

. ' 11

the.sealed vaper bags wefe packed in cartons for shipmenf
to Fairbénks. |

‘..Idehtificatibn of the skeletal material, feathers,
and‘other uneaten ﬁortions was carried out during 1970 and
1971 at the bird and mammal collection of ﬁhe Universitylof
Alaska. . | |

Whole pellets were broken apart and.examined for

- content. VIn_the majority of cases, the pellets were com-

‘pOSed_bf5mammal_hair, small. bones, and feathers from the

heads;'hecks3:and‘breasts of birds (as described by Bond,‘

7 1936). Pellets resulting from a meal of ptarmigan commonly

. contained the antebrachium and the manus and often the

humerus of a wing, or the tibio-tarsus, tarso-metatarsus,

‘phalanges, and often the femur of a leg. Rarely did the

examiﬁation-of a pellet reveal signs of a species not

-,4already-present among the uneaten prey remains. In almost

" all cases species represented in pellet contents were pro-

 portional to those found in the corresponding oprey remains.

Evidence of microtines was more- often found in pellets than
in prey remains (by a factor of about five). This indicates
tﬁdﬁ micérotine rodents are takenrtd,é greatéf"dégrée'thaﬁ-‘

" . Pellet examination tends to reveal qualitative,

" but not -ghantitative, information (Errington, 1930, 1932).

,pThereﬁoie;.Only,the uneaten portions- of prey remains were

usédgtdﬁgéYélop‘a quantitative picture‘bf'Gyrfalcon’diét in
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northwestern Alaska.




all of this large area was examined from aircraft or on the

r'Seward Penlnsula. By aerial observation, 1t became clear

'-hills are rounded and are also not characterized by rock

- raptors have been observed in this region.

grOund. The first survey flights conducted in 1968 served

“to famJllarize me w1th the topogranhy and terrain of the S o

‘above sea level. Valleys are narrow, barren, and do not :

‘Bendeleben range is well weathered -and-rounded. Some

5scattered’rbck outcrops do'oCCUr,'most in the.form of tors,,

courses generally not far above the valley floors. A_rela—:

RESULTS

Numbers and Distribution

The major study area comprises approximately
17,000 square miles of potential.Gyrfalcon habitat, and

includes essentially the whole Seward Peninsula. Virtually

that becausejof geologic.and altitudinal~faotors'some:areas C ;‘;

were essentially devoid of nesting_sites. The Kigluiak

¥

V24

Mountains are steep, with crests averaging about 3,000 feet

Support an abundance of prey species. More important, out-

crops suitable as nest sites are'rare. The surrounding
outcrops. -In the course of this stady, no c¢liff-nesting

In contrast to the rugged Kigluiaks much of the

but few*offer sultable ledges for nest constructlon."A‘

few sultable outcropplngs exist; orlmarlly along the water Afl”“'

13
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~ tively small number of nestings occurred in the Bendelebenv

Mountains; the few outcrops available were not heavily
utilized. |

Rockvouterops are rarely encountered In the
marshes, coastal plains, lava flows, aﬁd broad low basins
associated with the larger iniand river systems; conse-
quently, few nesting sites are aVai1ab1e. Rock outcrops

do occur in upland "hilly" regions, in faulted areas, on

"~ some upland benches, on the shoulders of some hills, and .

. -along some water courses. Granitic intrusions in some

: »

well-faulted zones have produced spires and tors well -

suited'as'ﬁesting sites. A relatively small proportion of

»the coast line offers sea -cliffs sultable for nesting.

. The sub study area (Flgure 1) covers about 2 UOO

square mlles,and includes the rugged Kuglulak Mountalns,

' ”eoastal marshes and plains along the southwestern>coast{

:\andthO~reIatiVely minor stretehes of sea cliffs. The

:remaininglﬁqrtipn of the sub-study area,; primarily.south

of the Kigluiak Mountains, is good nesting habitat and is

»-<characterlzed by—high (1,000" to 2 OOO feet) rolllng hllls'

 ff1nter1aced by 12 relat1Ve1y short (16 to 4o mlles) dralnage

e

{;;)‘folding5¢§h§qsting, and erosion;;-These:outCPOps and tors

'ystems.. A large part of this hlily reglon cons1sts of

emetamorohic schlst and llmestone. These tWO basic rock

'types aneilnterspersed and lend themselves well to the]

fprmation of numerous outcrops and tors through faulting,




' d Hope -
Serp, Hot - . @\Ei‘
O8pgs.

RaRTayior

‘@
&
O
- X
J

: o ' ¥q5 R Y J:;i”'-S‘
‘ ~. Spga. ‘Blron s NS
2%33 area -\ i MIS G \N( /Q
: . I VA \\ o ) eyl S v
¢+ —— Tree line e ' - ' . \ Q\ji

(approx1mate) “Moses Pt.

'.é}momon“' G G%mWn

, -J/ of 2

i plo¥ =
1 yokel ©
; K R‘ X Ol'
Golov? N
|
=
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are heavily utilized by Gyrfalcons and other cliff nesting
.speciesf.“This area includes about 1,000 square miles and
has'beenedesignated as. Area I. N
'. The remaining approximately 14,600 sduare miles
of the Seward Peninsula includes the Darby Mountains,Athe
Bendeleben Mountains, and the rugged fork Mountains.

-These ranges 1nterrupt the general pattern of rolling 1 OOO
to 2 OOO foot hills and are interlaced by numerous stream
“systens.- Thls general pattern of tundra covered hills has
a few exceotions, a large lava and cinder cone-covered area
~lies between.the~Bendeleben~Mountains-and_lmuruk Lake and
extends west to a point near the junction of the Kuzitrin

River and the Noxapa#a River. A large marshy lowland bas in

'; @

‘ conta1ns the exten51ve Ku21trin and Noxapaga Rlver systems
’and Imuruk Basin. These river systems and uurroundlng
'pattern of tundra ponds draln 1nto Imufuk Ba51n north of

B the,KLglulaktMountalns. An—addltlonal,lsrge area (about
.2,50Q?sgnere.miles).extending frem Wales:to the mouth of

. . the Goodhope RivereQOnsists of wet lowland tundra with~

:.extensive:systems~of‘sloughs3'ponds, and rivers flowing

"into'1eﬁge;coéstalilagoons; Finaily;tafspruée;forest

_extends ‘over an eastern portion of the peninsula- (see

’ of the Seward Penlnsula out31de of the sub study area are

rarely utillzed by nesting Gyrfalcons because of the lack

Li ) of suitable nesting sites.

_Figure;lii” In'all about four to five thousand square miles_
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In the remaining 9,600 to 10,600 square miles,
the occurrence of suitable outcrops is generally low,
though these -outerops are important to Gyrfalcon pairs as

nesting cliffs. These outcrops teﬁd to be widely scattered

or concentrated in small unevenly distributed clﬁsters,

with one important,excéption——an.aréa of about 1,200

" square miles in the central-western portion of the penin-

sula where numerous outcrops occur. This area has been

designated Area II forvpurpOSes of discussion. Area II is

similar to Area I in that it consists mainly of schist and

‘limestone: ~In addition, ‘Area:II has a‘'major faulted zoné

runnin? through its northern half Igneocus rock in the
form of granitlc intrusions now ex1st1ng as large granitic
tors occurs where a second 1moortant fault trend 1nteroec»s

the first. These 1arge comolex formatlons are contained

V.w1th1n a relatlvely small 20 square m11e portlon of Area TII

'?.and offer many uultable nestlng sites (see Table 2).

Durlng 1968 l969,,andnl970,_the sub—study.area

,(Figure’l) was given comprehensive aerial and ground cover-

age. This region of “about 2,400 square mlles contalns

‘about 140 outcrops sultable for nestlng by at least one of

three’spociesrof cllff—nestlng raptors~eGyrfalcons,-

: Rodghaiégged'Héwks (Buteo lagopus), and Golden Eagles

v(Aqulla chrysaetos) These outcfops aléo serve as potenéial

'oﬂnestlng~cllffs for Ravens - (Corvus corax). Thirty eight of

. the lUO outcrops are known to be su1table as Gyrfalcon




Tablebi; Numbers and densities of breeding Gyrfalcen pairs on the Seward Peninsula, Alaska

Area Sg. Mi. Year No. of Active Mests Sa. Mi. PTer Pr.
Sub-study -2,400 1958 191 - 126.3
. - : 1969 - 14 : 171.4
1979 192 126.3
3 years .52 _ o - I
I o . . . . x = 17.3. Lx.= 14§)1.3 e :
Avea T - _ . 1,000 . 1968 : 16 - 62.5 .
- : 1969 12 83.3 \
1970 ' 16 62.5 '
- 3 yearsA by _ - . . .
. A x = 14,7 x = 69.4
. Avea IT_ . - .. .- . 1,200 -1968 73 o S 171 -
. 1969 16 : "75.0 T
1970 S 19 ) _63.16 - N
. 3 years o k2 ' - :
: ,,r\\ L C ’ x = 14.0 X = 103.2 :
E }Area 11 : ‘ 1,200 Good coverage years
o S - © (1969, 1970) 35 -

, _ : S X =17.5 = 69 )
Entire Seward ?
Peninsula . - . i . .

(West of 162° W.) 17,000 1968 34 500.0 !
STt . 1969 - ig : 354.2 _ i
1970 ' 49 6.9 .

' 3 years ) 131 . o . - .

: X o= 43.7 -~ %= 401.3

- Entire Sewardr : " Gocd coverage years ) ) )
Peninsula S © (1969, 1970) - 57
(West. of 162° W ). : X = 8.5 © % = 350.5

In addition, one other nalr was Yagatad-that annearad-to have 1ost their cluteh but aentinved
to freguent the nesting cliff until about mid-July.

?10nn additioral s*ngle bird was found defending an ou»crco whcre only an emot/ nest was
- ,,,repeatedly observed: from the--atrcraft, - s

. 3This area received voor aerial coverage during . 1968, which restulted in what is certainly a

lover number of nestings that actually occurred. -The total number listed for 19€3 reflects
this. -




‘able 2. Successive use of nesﬁing cliffsl b& predatory birds on a 20-scuare-mile portion of. the
L Seward Peninsula, 1963-1970 :

Site No. Use in 1968 Use in 1060 Dse ¢n 1979

1l A Gyrfalcon

_ 2 Gyrfalcon
3 Rough-Legged Hawk Rough-Legged Hawk Rough~-Legged Hawk
4 Rough-Lerg ged Eawk 7 ) ) Rough-Legred Hawk
5 GOlden Eagle o ] ‘ ‘ . Golden Eagle present?

6 ) “_ Raven

B . i Gyrfaleon Gyrfalcon3

8 ~Gyrfalcon - v ‘

.9 Gy;falcon

10 - icyrfalcon‘

11 o o . Rdﬁgh—Legged Hawk

12 . R : . ) Rougﬁ-Lé&ged Hawk °

{, /}} 13 . 'v‘ o Raven

- 14 e : S Raven
‘15'. o | ) ’ - ] . " Gyrfalcen
16 ' ' 7 . Rough-Legged Hawk
17 . . . i . ‘ Rough-Legged Hawk
18 L : - » _ Rough-Tesged Hawk
—1§_5ir,ijtq ; o . - ':_*i"'“"'~"”"", S Rmmbmmﬂej&mk
i " 20 _’A:fiﬂf’., R - L - " Rough-Lensed "a"P._
21 TR o : '_ o ‘ » . L 7 "Rough-dcgged>Hawk o
SRR ? S i - ,  Raven '
B ol e e S "7 Unidentified

. .. ... NOT- USED BY ANY SPECIES DURING 1968 = 1970
36 N ) : SRR

1All these cliffs have at 1east‘one old stick nest or an eyrie ledve forned by the remains of a
stick nest on them.. .
At least one bind_spent consiaerable time here and was obsarved a nuwbe" of times but no evidence
of brceding was found.
This was- the same pair based on colar and behavioral characteristics,
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nesting cliffs. Gyrfalcons were observed utilizing these

‘outcrops over the three-year study period; reliable local

" residents reported that Gyrfalcons had used six additiocnal

outcrops prior to 1968. About 30 more outcrops avpear to
be useable based on comparisons of cliff height, ledge
size, and the presence of old, large stick nests.

Table 1 1lists the numbers of breeding Gyrflalcon

:‘pairs:and their relative densities for the Seward Peninsula

_including three'suoéareas. -During the 1969 survey a

decrease intthe number of breeding pairs was observed in
the sub- study area and in its sub-unit, Area T. This

decline amounted to aoout 25 per cent and occurred in a

‘year'when some~important prey pdouiations'declined and will
be dlscussed further in the Food Habits section. In. 1970

bthe number oI breeding pairs. was. found to have returned to
‘fthe-1968”1eveld -Thls occurred.ln-a-year when some 1mpor—1d

'tant prey spe01es populations aopeared to have recovered to

- a level somewhat below the 1968 "high" but markedly above

i_that_ofjthe_lQﬁQ_ﬁlow" (see. Food Hablts sectlon)

During the ‘course of the study, 52 39 7 per

.cent of the 131 total Gyrfalcon nestlngs observed on the

penlnsula, occurred w1th1n the aoorox1mately 2 HOO square

'Amlle sub study area. Forty-four, or 33 6 oer cent ofnthe

131 total Gyrfalcon nestings, occurred within the appPOYi— :

mately 1 000 square mile Area I. Of the 52 total Gyrfalcon

nestingSAQbserved w1th1n‘the_sub—study area, 84.6 per cent




occurred in Area I.

Area 1T was discovered during the last survey

 flight conducted in 1968. ‘Thorough coverage was not possi-

ble that season. 1In succeeding years (1969 and 1970) Area

IT was given thorough coverage; The'mean density figure

from 1969. and 1970, omitting 1968, is probably a reasonable

representation of Area II although it lacks the full per-

spective of all three years of the study. During the

course of the studyé 42, or 32.1 per cent of the total 131

_Gyrfalcon nestings observed, occurred within this approxi-

'smatel§:i,2bd square mile area. Combining both areas of

good nesting habitat (Area I and Area II), 86, or 65.7 per

cent of all observed nestings, occurred within only approxi-

mately 2,200 square miles or about 13 per cent of the Seward

Penirnsula.

Wlthln the entlre 17 000 square miles of the

hSeward Penlnsula (west of 162° w ) a total of 131 breedinp

- palrs of Gyrfalcons w1th a mean density of about one pair

'per 401 square miles was observed over the course of" the

study. Because I was unfamlllar w1th the terrain and a

»larger portlon of the 1968 search tlme (about one half) was

o utlllzed.to locate areas of concentratlon and re check

"SM breeding Gyrfalcon pairs to be low and not representativeﬂ

p0531b1e nestlng s1tuat10ns I consider the 1968-total-of

— Qf~the»Seward~Pen1nsula as a whole for that year. In a969,

";eg tofai}efiﬁ8ibreeding pairs of Gyrfalcons'was found, and in

g D i AT
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1970 a total of 49 breeding pairs (Table 1). The mean

density for these two years 1s about one paif per 350

square miles. This figure, in my judgment, is minimal for -

the Seward Peninsula, but may be representative of a few
other areas of upland coastal habitat in western Alaska.
FromAthe-present.data it appears that Cade (1960)

was correct in attributing high densities of Gyrfalcons to

‘the_Seward Peninsula and the western coast of Alaska
"adjacent to the Bering Sea. He reported from Eskimo in-

formation (the reliability of which he was uncertain) that

there were ”30 known nesting areas on the Seward Peninsula.”

It is possible that the Seward Peninsula supports more

'breedihg’éyrfaICOns~than any other area of comparable size

in Alaska when.prey levels are high.

I have prev;oualy estimated \Roseneau 1970) the

‘total Seward Penlnsula Gyrfalcon pooulatlon durlng abuhdant.

prey ‘years at. about 70 pairs. This estimate 1svbased on

’ aerial'v1ews of the entire peninsula and knowledge of the
_availability‘df nesting sites in some areas that were not
.ihtensively surveyed. Assuming the-eStimate to be'accurate,

'_1t 1s p0531ble that dens1t1es of Gyrfalcons on the Seward

- Penlnsula may be as hlgh as. one balr per 243 squa“e mlles

'”i,for these 17 000 square mlles. -

o Cade (1960) estlmated the total Alaskan Gyr-

falcoh'pggglatlon 1nclud1ng both breeders-and nonfbreeders

" to be 200 to 300 pairs. Because of the lack of Alaskan
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S 1con data, he felt that an "adequate concentlon of the

-7z=z of the Gyrfalcon population in Alaska" could not be

rcr:v*ated ‘The Seward Peninsula generally has an unusually

= -

L

=z number of Gyrfalcons. While it is doubtful that many

bt

"£2 areas of habitat as good as the Seward Peninsula

U

ot

in Alaska, very little of 1nland Alaska has been

(\‘
€]

r

J.t.

exzmd ned w1th the exceptlon of some river courses. Aerial

4./4--

'ﬂ'~es can be made, but it is possible that the total popu-

POy

?:tzﬁatlon Changes
thtle informatlon on cbanges in Gyrfalcon pcpu-
lzzisns is available. Cade (1960) has summarized the

=T ty work on Alaskan -populations and best sums ‘up- the

- si::atlon when he states "Mount McKlnley Park and the

el
L

“‘lle River are the only two regions of Alaska.vhere any:

N ol of~continuOQS record of the numbers of Gyrfalcons has

vept." In Mount McKinley National Park data are

,étéése;NJCade (from Dixbn, 1938, and Murie;:IOHG) cites

":’i;’ 9 ve known nest:ng cllffs supportlnw a maximum of

The Colv111e Rlver data

1
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During those two years peregrine numbers remained rela-.

 tively constant (17 pairs in 1952 and 15 pairs in 1959).

-'In another example from the Colville, a maximum of six

pairs of Gyrfalcons have bred in any one year (1959), with

‘an average over five years of only 2.6 pairs (Cade, 1960).

" Apparent numerical conflicts in Cade's data make the total

counts for 1959 uncertain (pages 177 and 256, Cade, 1960).
On the Seward Peninsula during good survey cover-

age years”(1969 and 1970);“a relatively constant number of

breeding palrs was found In 1968, only 34 breedinq pairs

were located but thls almost certalnly reflects the poor
survey coverage. In addltlon, 1,68 was the year when the
abundance of prey species (including two major food species)

was the greateSt (see Food Habitsvsection). So far my data

~suggest that on a regional basis Gyrfalcon populations,
within. these—large‘areas of nesting habitat, remain rela-

*tlvely constant, at least on the Seward Penlnsula.

’ Pluctuatlons in number° did. occur w1th1n some

“areas of the Seward Penlnsula. These fluctuatlons in
numbers of breeding pairs are slmllar to those commonly
"mentionedwthroughout most of the~GJrfalcon'llterature, e;g.,

" ‘Cade (-1960)- and "Hagen (1952).

In one 20 square mile oortlon of Area IT offerlnp '
abundant outcrops, careful ground ‘and aerlal reconnaissance

located a minimum of 36 potential nestlng cliffs show1ng

u_ signs QfeﬁféVious use by at least one of the four large




cliff-nesters found on the Seward Peninsula (Gyrfalcons,

v Rodgh—legged'Hawks, Golden Eaglés, and Ravehs). Of these

36 potential neéting cliffs, about half appeared to offer
nesting conditions similar to most known Gyrfalcon eyries.
Twenty~two of the 36 cliffs were observed to be-utilized-by_

the four cliff—neéting_species over the period 1968 to 1970.

Table 2 presents the history of occupation of the nesting

cliffs in this small section of Gyrfalcon habitat. It
would'appear that this relatively small and isolated

"communiﬁj",df”iéfée cliff-nesters, including Gyrfalcons,

is in-a constant state of flux.

In another area, an approximately 50 mile section

of a river system had one air of Gyrfalcons breeding on it

o

in 1968, two pairs in 1969, and five pairs in 1970. On
another large inland river (over 100 miles long) only five

nesting c¢liffs occur. 1In 1968, one was occupled by Ravens

ﬁand‘foﬁf“were,unused.: In 1969, the cliff used;by:the Ravens
' was occupied by Gyrfalcons. Of the four unused cliffs

:occurring,on the same bank of a one-half-mile stretch of

the river, one was unused, one was occupied by Gyrfalcons,

one was occupied by Rough-legged Hawké,'aﬁd one was .

 bccu§iéd”by:Ravens;f Ih 1970 Ravens were nesting again at
”ﬂj'fhéiﬁ 1968 c1iff. Of the other four ciiffs;.Gyrfalcons

~again used-their 1969 site. Ravens used the 1969 Rough-

- e




legged Hawk cliff and Rough-legged Hawks used the 1969

'Raven.site; The one nesting cliff with a well-constructed

"1arge stick nest situated under an overhang offering excel-

lent shelter had remalned unused all three years.

In one vae—mlle stretch of creek in 1968 I

rfound eight nestlng cliffs. Three of these were occupied

by breeding Gyrfalcons, three by breeding Rough-+legged-

Hawks, and two were empty In 1969, this same section of

: creek was utllnzed by three pairs of Gyrfalcons. A pair

of Rough—legged Hawks inhabited one of the remaining five
nesting.cliffs. In 1970, only one Gyrfalcon pair was
found nesting in the vicinity of the creek (four miles
'north),dand one of she 1968'Gyrfalconleyries was being

utilized byia pair of breeding Lesser Canada Geese (Branta

canadensis).A

In two suocessively larger areas of habitat,
Area I and ‘the . sub study area varlatlon in Je?rly numbers.
of breedlng Gyrfalcons occurred (Table ]) Area I, sube
study area, lost four pairs in 19591 The 1arger_sub—ssudy
area lost fiveApairs»tnds‘sahebyear. Considering both
areas separately, both: experienced a decline'in breeding

VGyrfalcon pairs bf about 25 per cent in 1969. The 1969

-‘_;_decllne,can be attrlbuted in part to a decline in some of

'the 1moortant food species (see Food Habits section). The

;'yearly numbers of Rough levged Hawks and Golden Eagles

H
%
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(i.e., breeding pairs) support this hypothesis. "In the

sub-~-study area, 28 pairs of'Rough—legged-Hawks bred in 1968,

only 8 pairs in 1969, and 35 pairs in 1970. 1In 1968 seven

pairs of breeding Golden Eagles were present, in 1969 only

two pairs, and in 1970 again seven pairs. The Rough-legged

Hawk numbers, in particular, clearly reflect the 1969

“microtine "ecrash." It 1s possible that the decline in

breeding‘numbers off Gyrfalcons in the sub—study area also

~reflects the mlcrotlne crash as well as a simultaneous

‘decllne in the ptarmigan Dooulatlon (see Flgure 3 and

Flgure~5).

Frequent references are.made in the. literature

“to the apparent response of'Gyrfalcons to microtine and
‘ptarmigan cycles (Dementieviénd Gortchakovskaya, 1945;
~Haeen, 1952? Cade, 19607 Gudmundsson, 1970' Bengtson, 1971j.

.Gyrfalcons are reoorted to be nouexistent cr scarce breeders,_

' in many areas: durlng nlcrotlne or ptarmlgan ”lows - It

should be noted that these areas tend to represent situa-

- tiOnsvih which Gyrfalcons areAdepehdent primarily on these -

two categories of food. Dementiev'and Gortchakovskaya

e (1945) did not flnd an 1nterdependence between Gyrfalcons

'and lemmlngs and suggests Gyrfalcon utillzation of a sea'

‘blrd colony as an explanatlon.

:“There are 1ndlcatlons that some food species,

1notably otarmlgan, Long-talled Jaevers and mlcrotlnes, did




not decline to the same degree in the northern half of

the Seward Peninsula during 1969 as they did in the

southern -half. -If these indications ‘are correct, one

'_might speculate that numbers of raptdrs,'inCIUding‘SOMe

Qyrfalcons, shifted'breeding activities to the northern

parts of the peninsula in response to this situation.

Although Rough-legged HaWRSIWere not of primary

concern, nest locations were noted. Only .six occupied

nest sites were observed in»i968 in the northern half of
the peninsdla; ‘About six more pairs were obsefved from a
distanee and.were,probably breeding in this sector. A

higher cencentration (28 pairs) occurred in the southern

sz-Study area. In 1969 34 breeding pairs of Rough-legged

Hawks were found in the northern half of the peninsula,

but only eight breeding pairs were evident in the sub-study

,efea;, 1970 eppeared to be a year of generalvebundance'for

Rough-legged,HaWKS_oyer the entire Seward Peninsula. ..

 ThiPtyffive pairs were found nesting in the sub-study area

and. 38'pair5'in the'northern-half of the?peninsuia.' In

>>1969, when 14 breeding pairs of Gyrfalcons inhabited the

sub- study area ‘more nestlng pairs were evﬁdent in a strlp

‘north,of-the~sub—study area’ but south,of Area II.

In a very large reglon of habitat ‘such as the'

17 OOO square mlles of the oeward Peninsula con51dered in

7mthis study, the numbers of Gyrfalcons probably remain rela—

tively constant unless a magor portion (or all) of the

4




regibn is afféctéd by drasfié éhanges ih préy popuiation
sizé,,avaiiability, or vulnerability. | |

Cade (1960), speaking of Gyrfalcons, states:
"One pair may have several alternate aerie areas, or, as
appears to be true on the Colville, pairs actually breeding:
from year to year fluctuate greatly in any given region;

hence, there is no meaning to a static estimate of breeding

‘population size." .

I_contend‘that estimates of the breeding popula-

tion size of.Gyrfalcons:haVe meaning only when applied to

"regions" of an isolated nature and/or of large size (such

as the Seward Peninsula). From my observations, it 1is

- possible that .the changes in cliff occupancy or the fluc-

tuations in numbers of breeding pairs in areas reported in

~the present Gyrfalcon literature may be relatively local

'in natUre 'mhese chance° probcbly reflect a nonuTat¢on,

ﬂShlft to other areas of a large reglon rather than a

general non-breeding of Gyrfalcon pairs. Few authors

"state whether non-bréeding Gyrfalcons were observed

~ attached to nesting cliffs or if they weréAin the vicinity

’ of’the ciiffs.'vThe implication is usuaiiy that they were

"tfnot;' Haééh (1952) claimed thée ". . _existence of non—

:‘the samaai

,breedlng years in the llfe of a gyr-falcon pair." and is
”based on what 1s, 1n my opinion insufficient data.. Cade

;(1960) 1mp11ed that a Gyrfalcon palr, 1f not ‘breeding at

,t;ng;gllff each year,_was.ngtwbreedlngwat-all-»




that year. Within a large region of abundant-nesting sites,
vthe*pcssibilities of local population shifts or at 1eaét
breedlng attempts in other areas would seem more reasonhable
than actual non-breeding. On the Seward Peninsula during
1968-1970 only two pairs and four other individual G&r-
falcons were observed that could he termed possible non-
bréeders;'kFurther’research will be required to gain a
‘better“understending of the possible non-breeding of Gyr-
falcon pairs,and‘hcw'such occurrences may relate to the
population as a Whole.
The theme that»Gyffalcons not breeding in one:
‘aree of region may in fact breed in ancther area or region
-;{::>‘ that was not’ 1nvest1gated is often understated The only
7 circumpolar region where there are definite 1nd10atnons
- -that Gyrfalcons actually stay in an area, or actually
“occupv an eyrle and do not attempt to brced is:Iﬂelend
’1'Gudmundsson (pers. comn . 1969) mentloned such observatlons
in;the”Lake ‘Myvatn region. Gudmundsscn (1970) states:
"As the.ptarmigan is the staple diet of the_Gyrfalcon'in'»
Iceland it is_not surprising that the GyrfalconlfluCtuates

“with the ptarmlgan and that durlng years “of ptarmlgan

o scarcity many Gyrfalcons ‘do not nest at all.
» Reglon—wide Gyrfalcon population fluctuations :,_,_; : o
"probably do, in fact ocecur 1n¢A1aska (and throughout“the_,,h.'

7Gyrfalcgn_yunge), but - further study is needed to"document
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the scope and degree of these changes in population numbers,

- .and to document non-breeding.

' Gyrfalcon nesting cliff tenacity was low on -the

Seward Peninsula. Of the 34 active Gyrfalcon nesting

"cliffs located in 1968 (Table 3), 18 (53 per éent)‘were

found inactive and unused by any species of ciiff—nester

in 1969. Eight (24 per cent) were used again by breeding'
Gyrfalcons. of the remalning seven, three were occupied by
Ravens, two by Rouph legged Hawks, one by a pair of Lesser

Canada Geese, one by an}unldentlfled specles, and one was

not checked. In 1970, 22 (65 per eent)_of'the 1968 Gyr-

falcon resting cliffs were found to be inactive. Four

{12 per cen ) were utilized by Gyrfalcons. Of the remain-

ing eight, one was occupied by Ravens, five were occupiled

by_Reughflegged Hawks, one by Golden‘Eagles, and one by an

9

unide 13a'species. Twenty three (48 per cent) of the 48
“actlve GvrfaICOn nest1n5 cllffs located in 1969 (see Table )
. Were found’unoccupied by any species in 1970 Fourteen

-A(about 30 per -cent) were occuoled again by nesting Gyr-

falcons.,,Of'the.remalnlng 11, three were occupied by

“RaVens,'oné”by Reugh—leggeq Hawks,"one_by Golden Lkagles,
-gana six were not checked. In about five to. six'perfeenf
_-of the cases where the nesting Cllff was unoccuoled the

nests were gone, maklng the nesting cliffs at 1east

;temoorarlly unusable.-‘ »

. total of 131 Gyrfalcon nestings were observed

.



cliffs observed on the Se
'1968~1970 _ , : '

1968

Number

Table 3.  Species utilizing the 34 active Gyrfalcon nesting
ward Peninsula, Alaska,

1969 ' 1970
_ Number

Species Number
Gyrfalcon 34
Unoccupied

Rough-1legged Hawk

Raven
Golden Eagle

Lesser Canada Goose*
Uhidentified Species-

\1/{ Unknown - :
Total ' 34

g

18 22

ol

34

!
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Table-M;r Species utilizing the 48 active 1969 Gyrfalcon
e nesting cliffs observed on the Seward Peninsula,

_Alaska, 1968-1970

“Species

Gyrfalcon
Unoccupied

Rough-1lagged Hawk

-~Raven

Golden Eagle
Unidentified

Total

1968

Number

9
22

£ =
(o4

1969

Number

48

1970

Mumber

14
23 .

48
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}ijj
- over the course of the study. These nestings occurred
“~at 107 nesting cliffs. Seventeen nesting cliffs (16 per
cent)vwere involved in Gyrfalcon nestings during two
successiveAyears (1968 and 1969, or 1969 and 1970). Only
20 (19 per cent), including the 17 mentioned above, were
utilized two out of every three years; Only four other
nesting-cliffs (four per cent) ‘were occupied by'breeding
Gyrfalcons during all three years (1968, 1969, and 1970).
Eighty—three’(abcutv77Aper cent) of the 107 nesting cliffs
_were utilized'by Gyrfalcons only one during the three
years. Twenty-seven (about 25 per cent) of the 107 nesting

cliffs were utlllzed once durlng the three years by other

W\
)
N

Vcllff—nestlng spe01es ”oixteen of these_cases involved
.Roughflegged Hawks, flve involvec RaVens, four involved
‘Golden Eagles, one-involved Lesser Canada Geese,.and one
§1nvolved an unldentlfled species.

| - Most nestlng cliffs had at least one and often
,two‘(oremore)_alternate nest .sites that had been utilized
by the cliff-nesting species at some time in the past. OFf
the 20 nesting CllfIS where Gvrfalcon nestings occurred in
two out of the three years, the sehe nest site was occu upi dc
' 1n at least ten cases. In the other four. 1nstances where
‘the nesting cliff was occupied all three years by Gyr—
‘falcons,;t@ere are a total-of elght poss1b1ecnest s1tes

f'(tWO_atfeach nesting cliff). Two of these nest sites were:

_utilizg@{“i};three years, two were utilized two out of the
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three years, two were utilized only once, and two were never
used.

In general, all existing nest cliffs on the

 Seward Peninsula that showed signs of having had at least
~one stick nest constructed on them sometime in their his-

~ tory (estimated to be MOO—SOQ) had one nest site that

appeared from signs of useage to play a predominant role in
nésiings by any ofﬂtns oliff—nssting species. In subjective
terms the situation appeared to follow that of the nest site
useage observed in the sub- study area and I belleve that
these predomlnant nest sites are involved in about 50 per
cent of the nestings occurring on these nesting cliffsvané
ﬁherefore'mighf-be considered as ﬁtraditional” nest sites. 
This low nést site and nesting cliff tenacity

(compared to that attributed to Gyrfalcons and some of the

:otherrlarge~falcons [Cade, 1960]) is somewhat opposed to -

thé’limitéd'Alaska'Range data. In one case, Gyrfalcon

pairs-havs oocupied a nesting cliff with only one nest site

~"f‘or{‘the 1ast’nine years and probably longer. Prior to 1963,

_thls nest was occa31ona11y visited by successful egg

'vcollectors and in at 1east two years (Mr Vern Selfert

- persf;oo"mfg 1969) the pairs were shot . Cade (1960) dis—

‘adltlonal nestlng cllffs and- how nestlng 1iffs'«

such as this one: may develop relatlvely 1ong hlstorles of

‘use by falcons.

vf;s_clear that.although the total Gyrfalcon
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population probably remained constant the population under-
went‘considerawle shifting from area to area, nesting cliff

- to nesting cliff, and nest site to nest site.

It appears that in a small area_of habitat or

along a short stretch of creek where nesting cliffs are

- common considerable "cliff-shifting" occurs (i.e., the

» utilization of different nesting cliffs by what may be the

Gyrfalcon pairs). It is alsc common for the number of

'breéding‘Gyffélcon Dairs inhabiting thé area to change from

year to year, and for some vacated nestlng c¢liffs to func-

tion as nesting cliffs for other large cliff- neutlnv

species. The'degfee to which these phenomena occur may

<.

vary;locaily due to changes in local prey topulations;
réduction of nest sites (nests fallingvoff of cliffs or
bejn? destroyed by rock.falls); creation of nest sites
(the constructlon of a stick nest on some cliff ledge by

Rough—legged Hawks, Ravens, or Golden nagles), or even the

 behav1or of Gyrfalcons themselveu.

ThlS cliff shifting and alternatlon of nesting

eliffse and nest sites probably does not reflect the implica~
,!tions of the comment made by Dementjev and- ortchakovskaya,
u(19ﬂ5) when they stated: "Thus it may be seen that the

- Gyrfalcon used to breed on the same terrltory constantly

enough though not every succe531ve year, having Drobqb1y

been chased off by the Raven." I believe it is unlikely

1‘Jthat Gyr@glcons are "chased" from or forced to abandon
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nesting cliffs and nest sites by any of the three other
important-species of cliff-nesters. Cade (1960) comments
on this same statemenﬁ and'our conclusions coincide. Cade
(1560) 31so feports fhet he_found avdead.uneaten Reveh,
presumably killed by Gyrfalcons, below an eyrie on the
Oolamnagavik River in 1956 and he mentlons one other simi- B
lar iInstance recorded in the literature (Brull, 1938). At
_one 1969 Gyrfalcon eyrie I found a freshly killed but.
 uneaten body of é:Ra§eﬁr”cached"—beside the nest--an
obvious.loser in some aerial encounter.
o Ihformation_on'nestiﬁg'relationships between
;?33 @Gyrfalcons and Ravens, Golden Eagles,‘Rough—iegged Hawks
7 and Peregrines is summarized by;Cadev(1960). -Iﬁ 1968 IV
observed the shcoessful nesting of a Raven pair and a
sGyrIalcon pair on the same hillside about 300 yards apart.
 'In 1969 and 1070 a oalr of Ravens successfully nesfed about
AlOO yards from an actlve Gyrfalcon eyrie in the sub- study
'area. The nests were at aoorox1mate1y the same level and -
in'plain 51ght of one another. "On one occasion in 1969 |
HSuminute'battie between ﬁoe oalrs‘wa8~observed‘(the birds
were unaware of my. presence both before and during the :
confllct) - The initial encounter_was not w;tnessed, but
’fromvthatspointuonethe Gyrfalcons were theoaggreSSors. Thej‘
'»ﬁalé°ey£{§iédn esrinitial'combataht'against both Révens'was

ﬂ:;;  Joihed7§E;§ﬁe,endAof the first ten minutes by the female

which héifoéen brooding eggs or newly hatched young at the




Lo
<o

eyrie. The male immediately stepped up the force and
freqﬁency of his attacks. The female Gyrfalcon retired to
her eyrie after 35 minutes and her ﬁate broke off the
attack moments afterward. On many occasions one or both

of the Ravens succeeded in returning to their nest to
perch or brood the newly-hatched young and were forced to
leavéAﬁhé nest because of extremely powerful closg passes
by the male Gyrfalcon. The female Gyrfalcon also was
successful in driving the Ravens from their nest a few
times, but she did not put as nuch effort into her attacks,
often bhreaking off her passes before an actual encoﬁnter
océurred. However, she tended to be more vocal. The
Ravens were completely successful in avoiding actual con-
tact, usually by side-slipping at the last moment. At

each encounter of a Gyrfalcon and Raven, the Gyrfalcon
presented 1ts feet as if to strike, while the Raven coun-
tered by rolling and presenting its feeﬁ toward the falcon
(usually -while in the act of side-slipbping). In two cases,
one df the Ravens actually flew upwards to meet the male
Gyrfaléon_on a direct collision course, forcing the falcon
to flare off, but without a doubt the Gyrfalcons demon-
Sﬁratedvé clear Advantage over the Ravens. The termination
of'the-aefial battle appeared to result from fatigue and
loséhdf interest on the part of the falcons. The Ravens
did.hot appéar to withstand the physical demands of the

battle as well as the falcons. During other observations

A £

!
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at this eyrie,>including"twb three~day periods, no other
encounters or conflicts were observed between the two
species as they both'atﬁended to the feeding of their young.
From 1968 to 1970 Raven pailrs nested in close proximity
(100-400 yardS) to Gyrfalcon in seven instances.

Ho encounters between Golden llagles and Gyrfalcons
were observed, though they must occur (Cade, 1960). 1In

one instance Golden Eagles nested about 400 yards away from

a Gyrfalcon eyrie on the same hillside and at nearly the

.
m 3 P pe jouy

P Y —~ -~ -
same elevation. On one oc

]

[@]

asion, both Gyrfalcons were
observed to watch one of the eagles from their nesting
cliff as it soared briefly over the hill top. The ﬁesté
werc'hidd?ﬁ from each other by a small series of outcrops
and the falcon nesting cliff faced the back side of the
eagle nesting cliff.

| .rRough~legged Hawk encounters with Gyrfaicons-wefe
numerous and paralleled the observations of Cade (1960).
In one ihstance, a male Gyrfalcon was observed stooping at
a male_Rough—legged Hawk that had its nest about 200 feet
aWay on the same cliff. Both birds were unaware of my
preseﬁcé. Thévconflict began whén the Rough-legged Hawk,
soaring pafallel to the cliff, passed directly in front ofl

_the,falcon‘éyrie (and about 100 feet out from it). The male

Gryfalcon was resting on a perch about 100 feet beyond his

g

eyrie (where hls mate was brooding eggs) and as the Rough-

Fal P

fiew to intercept
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the intruder. The Rough-legged Hawk side-slipped to avoid -

Qontact and both birds began loudly vocalizing. During the
next ten minutes the Rough-legged Hawk continued to circle
about on a course that brought him closer to his own nest

while the Gyrfalcon repeatedly stooped at him from above.
I was impressed wiﬁh‘the apparent ease with which the
Rough-legged Hawk avoided the Gyrfalcon's intent stoops
by employing a combination of watchfulnesé, abrupt hovering
and side-slipping. The intensity of the battle slowed
down after abouﬁ the first fiverminutes and continued to
do so until both birds drifted back to their respective
bortions of the c¢liff to perch. In another instance,
where Rough—legged Eawks nested on the same c¢liff and about
iOO yards away in direct view from nesting Gyrfalcons, ny
approach flushed a newly fledged Gyrfalcon. The young
falcon flew up the river and under the Rough~1egged'Héwk
nest (which contained five young about to fledge). Both
-Rough—légged Hawk adults dove on the young Gyrfalcon almost
forcing-it»into’the river. The femaie Gyrfalcon, soaring
overhead, responded- immediately and "kekking," stooping
hard af the Rough-legged Hawks, narrowly missing one
befére.theyrcould continue their harassment of the young
-Gyffaicén; .Thé Rough—iegged Hawks retreafed and the female
Gyrfaléoniﬁurned hef attention to me.

| : burihg the cdursewof the study, Rough-legged

Hawks are known to have shared the same c¢liff with Gyr-
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falcons in at least nine instances. The Dfoximityvof the:
nests varied‘from 200 feet in one case to about 400 yards.
Many additional cases existed in which Rbugh—legged Hawks
nested -on-another, often smaller outcrop, within 200 to

100 yards from active Gyrfalcon nesting cliffs.

Food Habits

No- attempt is made in this paper to condense the

circumpolar data pertaining to species known to have heen

- v + v ~ ] T = {7 [l
killed by Gyrfalcons. Hagen (19052

O

and Cade (1960) have

~—r

already summarized a considerable portion of this informa-

/

tion; those and three other vapers {Murie, 1646; Dementiev

and Gortchakovskaya, 1945; and Bengtson, 1971) are of pri-
mary importance because they involve: (1) reasonably larse
sample sizes: (2) observations over more than one year's
time; and/or (3) observationévat more than one eyrie.

The general characteristics of Gyrfaléon diets,
based oh:thesé parers, can be summarized into the Tollowing
points: .

1. Gyrfalcons rely heavily on

]
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of birds and mammals in the Arctic and subarctic.

7

a. Gyrfalcons prey heavily on Willow FPtarmi--

<o

‘gan'(Lagépus lagonus) and Rock Ptarmigan (L. mutus).

‘tarmigan- can be consildered as the single most imoportant

ey

food iteﬁ'(cade, 1960; Hagen, 1952; Bengtson, 1971) on a

\,

circumnolar basis.
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b. Small mammals are known to be an Iimpoertant
food source on a weight basis in Alaska (Murie, 1945, Cade,
1960). The Arctic Ground'Squirrel is particularly important

and can survass ptarmigan as the most utilized food species

in some areas of Alaska (Murie, 1946; Cade, 1960). The

lemmings (Lemmus lemmus, the Norwegian Lemming, L.

trimucronatus, the Brown Lemming, and Dicrostonyx groen-

landicus, the Collared Lemming) on a world wide basis seen
to play more variable roles and usually are not as impor-

tant as food (Dementiev and Gortchakovskaya, 1945 Hagen,

1952; Cade, 1960). In Alaska the Brown Lemﬁing, the

Collared Lemming, the Tundra Vole (Microtus oeconomus),

the Singing Vole (M. miurus), and the Red-backed Vole

(Clethrionomys rutilus) appear to play an important but

indirect role in relation to Gyrfalcen fcoc habits (Cade,

1960). Large numbers of microtines commonly attract large
numbers of rodent-eating birds, many of‘which are utilized
by Gyrfalcons for food probably in greater proportion (at

least by weight) than the microtines themselves.

2. In Iceland a relatively stable and large

population of ducks is heavily utilized as an important
source of food by Gyrfalcons nesting in, or frequenting,
the Myvatn area. Utilization of Rock Ptarmigan increased

as the ptarmigan population increased suggesting a prefer-

ence for this food species over the ducks (Bengtson, 1971).
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Salomonsen (1951) éonsiders waterfowl to be one of two
principél sources of food to Gyrfalcons during the nesting
season in CGreenland.

3. Dementiev and Gortchakovskaya (1945) docu-
mented a high utilization of seabirds (Alcids, Larids,
and Anatids) by Gyrfalcons nesting near seabird colonies
on Kharlov Island.. Salomonsen (1951) considers seabirds to
be a principal source of food for nesting Gvrfalcons in
Greenland and indicates that Gyrfalcons usually nest near
seabird colonies;

4., Gyrfalcons, on a circumpolar basis, take a

relatively wide range of prey other than the species listed
above, ranging from small passerines to other raptors.
Gyrfalcons, however, tend to take a narrower range (in terms

of numbers of species) of prey than do Peregrine Falcons

(Falco peregrinus) (Cade, 1960).

‘5. In general, it appears that Gyrfaléonsrreiy
principally on two or three prey species as a source of
food (Cade, 1960), and that coastal—neéting pairs feed
chiefly on Alcids, Larids, and Anatids while inland-nesting
birds feed chiefly on ptarmigan and small mammals
(DémentieV-and Gortchakovskayva, 1945; Cade, 1960).

6. GyffaICOns also appnear to be opportunistic,
capable §f £aking,a wide range of sizes of prey, and are
able.td‘éhift to other food sources wheﬁ ptérmigan becone

scarce (Bengtson, 1971; Cade, 19€0).



7. In some parts of the world Gyrfalcons probably
fluctuate with ptarmigan cycles (Gudmundsson, 1970) and in
some instances appear to breed in.lower numbers in response
to ptarmigan lows. The degree of this relationship to
ptarmigan populations probably varies from region to region
and is poorly understood. Fluctuations of Gyrfalcon numbers
have. been reported by Salomonsen (1951) in connection with

lemming numbers in Northeast Greenland.

Prey utilization on the Seward Peninsula

During the course of this study a total of 1,483
Gyrfalcon kills were identified ﬁrom the immedlate area
around 40 Gyrfalcon nestings (see Table 5). Avian species
constituted 85 ner cent by number ahd approximately 87 per
cent by weight of the total kill. Mammalian species consti-
tuted the remaining 15 per cent by number and 13 per cent
by weight of the'prey remains (see Téble 6). Cade (1960)
reports lower mammal subtotals for ten Colville River
eyries (13.6 per cent of total/6.6 per cent of total/1.2
per cent by weight based on 142 kills), but a much higher
mammal subtotal (76.2 ver cent of total/80.1 per cent by
weight'based on 429 kills) for three Alaska Range eyries
(data obtained from Murie, 1946, and unpublished; M. W.
»Neison; andiJ. H. Doyle). This marked difference in the
propbrtion of mammal remains can be attributed almost

entirely to the differences in frequency of occcurrence of




Table 5, Collection dates of Gyrfalcon prey remains

Eyrie Year Dates of Tcod Remains Collected:
1 1968. 22 June; 16 Aupust
2 1968 6 June; 11 July .
3 1948 16 June; 6 July; 23 Rugust
5 1968 b, 9, 14, 25 June; 5, 23 July
8 1968 21 July
9 1968 31 May; 9 July-
10 1968 9, 14, 23 June; 6 July
17 1968 13 June; 12 July
18 1968 21 June
19 1068 19 July
Total eyries = 10 Number of visits = 214
2 1969 19 June; 3, 13 July; 12 August
3 1969 24 May; 16, 23, 24 June; 7, 11,
17 July
i 1969 20 July
5 1959 16 June
6 1969 21, 26 Junc; 8, 12 July; 5 August
7 1969 11 August
8 1969 13 June
12 1969 5, 13 July
16 1969 27 May
20 1969 13 June
21 1969 13 June
22 1969 20 June
23 P 1969 16 July
Vern-69-1 1969 ’ July (date unknown)
Total eyries = 14 Number of visits = 206
1 1970 25 July
2 1970 1 June; 1 July
5 ) 1970 29 May; 4 June
9 1970 , 8 June
11 1970 7, 8, 13, 14 July
12 1970 6 June; 7, 8, 13 July
13 .. . 1970 : 27 July
14 1870 28 May; 20 June
15 1970 ' 24, 25 June -
16 : 1970 31 May; 5, 12, 22, 27 Junc;
. 9 July
21 1970 26 July
24 1970 23 June
25 . 1970 August
26 1970 15 July
27 1970 15 June . .
28 . 1970 27 July -
Total eyries = 16 . Number of visits = 29
Total eyries =

29 Grand total number of visits = 79
Total hestings = 49 ’

INot included in the total.
This cyrie was located by Mr. Vern Seifert, who collected
what remains he could find for donation to this project.




Table 6. Total 1968-1070 Gyrfalcon food remains

o

i

Unidenti“ied bi*d*
Unidentifled shoreb
Black~lersed Nittivw
Common snire (Cap
Short-eared 0«1
Vhimbrel (}

Par-*ailed Go? w*‘
Oldzquaw (C1
Lapland Long
Pigeon Guill
Unidentiflcd Ja
Unidenttfied Alcids
Cray-cheeked Th
Ruddy Turnstone
Pedpoll species
Tree Sparrow (S
Saow Runting (7
Black Brant (:
Green-~winged ©
‘Semipalrated Plove"

aandering Tattler

esser Yellowlegs
Onidentified sandip
Parasitiec. Jaeger (
Parakeet Auklet (C
Unidentified Auklets
Say'a Thocbe (Szyo
Yaried Turush {iso
¥ater Fipit (Ant
Fox Sparrow (Passer

pDarzsitiocus)
Psittaculal

TOTAL BIRDS

Aretic Ground Squirre? (Spermophtilus undulatus)
Collared Lemming {Dlzo-=stenyx sronnlaniicus)
Unidentified lemminzs
Brown Lerming (Lemruc hdmucrcn.xtqa)
Unidentified voles

Red-backed Vole (Clet:-fonomys rutilus)
Unidentified ricro EX

Tundra Vole (! ”=roworus)
Shoprt-tailed ¥ Titela erminea)
Mink (Mastela Viuon)

TOITAL MANMMALS
Unfdentifled kills

‘TOTAL KILLS

Total categories - 52
Totel identified spezzes - 39 (31 evian, 8 rammal)

Totel minfmum spectes -= 50 (32 avian, 8 mammal)

-®Data from. Cade, 1962

Approrriate Fer ecent
Total Per cent . Fer cent velsht class of tatal
Kills of Total Ripd-¥a~=al in srams by woicmht
876 £9.1 69.5 550 71.6
155 10.5 12.3 #320 7.4
30 2.0 2.4 *135 0.6
29 1.5 2.3 € 30 0.1
23 1.6 1.8
14 0.9 1.1 100 0,2
4 0.9 1.1 330 0.8
13 0.9 1.0 109 0,2
12 0.8 1.0 © #4000 0.7
11 0.7 0.3 370 0.6
11 0.7 0.9 8e 0.1
8 0.5 0.6 820 c.1
7 0.5 0.6 200 0.9
T 0.5 0.6 €00 6.6
6 0.4 0.5 275 0.3
S 0.3 0.4 500 0.7
5 0.3 0.4 ® 30 0.1
4 0.3 0.3 500 0.3
3 0.2 0.2 326 0.1
3 0.2 0.2 £00 0.2
3 0.2 0.2 30 0.1
2 0.1 0.2 110 0.1
2 0.1 0.2 12 0.1
2 0.1 0.2 17 0.1
2 c.1 0.2 35 0.1
1 1,45 0.2
1 0.1 0.1 300 0.1
1 4s [
1 0.1
1 100 0.1
1 ® 30 0.1
1 450 -0.1
i 200 0.1
1 200 e.1
1 30 0.1
1 80 0.1
1 20 0.1
-3 — 35 LA
1,260 &3.5 . 87.6 86.9
170 11.5. 61.1 £500 12.6
24 1.6 0.8 50 0.2
8 0.5 3.6 50 0.1
6 0.4 2.7 50 0.1
S 0.3 2.3 30 0.1
LY 0.3 16.8 30 0.X
2 0.1 0.9 30 0.1
1 0,1 0.5 40 0.1
1 0.1 - 0.5 200 0.1
2 — 629 Y
262 14,9 107.7 12.9
1 0.1 — — i
1,483 100.0 + .02 - 160.0
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the Arctic Ground Squirrel in the prey remains reported for
these different regidns, and probably reflects this specles'
_aﬁaiiability at thé times tﬁe.daﬁa were collected.

On the Seward Peninsula, three categories of
prey stand out as major sources of food to the Gyrfalcons,
both by number and weight (see Table 6). These major prey
species are shown separateiy in Table 7. Ptarmigan clearly
appear as the primary prey. Though no attemnt was made to
separate the two species (L. lagonus and L. mutus), it is
known that both were taken. Ptarmigan comprised 592.1 per
cent of the total prey remains and 71.6 per cent by body
weight. That the various species‘of ptarmigah form a major

~portion of Gyrfalcon prey throughout the Gyrfalcon's cir-
cumpolar distribution is generally well known (Dementiev
and’ Gortchakovskaya, 1945; Hagen, 1952; Cade, 1960; Brown

‘and. Amadon, 1968; White and>Weeden, 1966; Bengtson, 1971).

Cade. (1960) noted a preference "even in a year when they
(i.e., ptarmigan) were scarce* from his Colville River data.
" Hagen (1952) comments on ﬁhis ?feference when microtines
Vwére abuhdant and,available to Gyrfalcons in ngre,lxorway,
and Bengtéon (1971) states that in the Myvatn area of Ice-
land,»fPtarmigan, when abundant, are the preferféd'prey even
in areas containing excellent habitat for waterfowl.”
Bengtson (1971) reports an interesting lncrease in vtarmigan

utilization by Gyrfalcons as ntarmigan increased in numbers




_tdble 7. The three major Gyrfalcon food items - - . ' i

. Per cent Per cent ‘ . Per cent Per cent Per cent Per cent
lizme . lumber 1968 Total DRird-Mammal Number 1069 Tcotal Bird-Mammal Number 1970 Total Bird-Mammal
Frarmigan 294 L] 74,8 143 48.6 62.7 k39 59.9 68.7
Ground squirrels 3 9.5 . 68.3 63 21,4 95.5 64 8.7 63.8
Léng-tailed Jaegéra b2 9.2 lg;l _16 5.4 1.0 91 13.2 15.2

TOTAL 379 83.1 ] 222 75.4 : 600 81.8

] Per cent 1968-1970
Ptarmizan 876 59.1 69.5

Grourd squirrels 170 © 1.5 76.6
Lonp~tailed Jaegers 159 10.4 12.3
TOTAL 1,201 81.0 :

Note: Willow Ptarmiran (L. laropus) and Rock Ptarmigan (L. mutus) were considered as one category. No atiempt was
made to scparate these two species. Three additional jacger kills could not be identifled to species, but
were prohably Long-talled Jacgers (5. longicaudus). A fourth kill was a Parasitic Jaeger (8. parnsiticus).

(o)
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in an area where thousands of ducks formed a readily
available and heavily utilized fcod Source.

It appears that these observations of ptarmigan
"preference'" are generally valid. Such a oreference for
ptarmigan by hunting Gyrfalconsréeems logiéal and.expected
for an avian oredator that is almost completely dependent
‘upon them for about two-thirds of the year.' From the
extensive literature of faiconry, it is“gen,rally known

that trained falcons and hawks can readily develop spec

fic

8

interests in a particular prey species or tvpe. Although
almost no data are available to exvlain what young Gyr-
falcons do during the winter months, it is probable that
they too are étrongly,dependent upon'ptarmigan for food as
winter sets in. It seems likely that ptarmigan are strongly
fixéd as a "prey image' in Gyrfalcons; that this occﬁrs-
early in theviife of a Gyrfalcon; and that the "preference’
could ée,termed one of necessity,

Cade (1960) reported that "On the arctic slope

ptarmigan usually make up nearly Q0 per’cent by wéight of
the total consumed." Certainly the high availability of
,Long—tailed Jaegers and Arctic Ground Squirrels on the

Seward Peninsula accounts for a large portion of the approx--

imately 18 per cent difference between Cade's data and mine.

Arctic Ground Squirrels were the second most fre-
quently -occurring prey species in the Seward Peninsula prey

remains (see Table 7) and comprised about 13 per cent by



weight of the toﬁal Gyrfalcon prey remains (see Table 6).
Cade (1960) recorded only six ground squirrels constituting
about 5.3 per cent of the total prey remains and about six .
per cgnt by weight from ten.Gyrfalcén eyries on the Colville
River in 1959. Eight arctic slope eyries where vrey remains
were picked uvp from 1952-1957 produced only one ground
~squirrel which contributed a small 0.7 pner cent by number
and 0.8 per cent by body weight of the total prey remains.
Murie's (1946, unpublished) Alaska Range data (reported in

Cade, 1960) from three eyries reports 259 ground sguirrels

.
[92Y

otall

b

ig|
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3

{

0.5 per cent by number and 73.9 pver cent by
weight of the total prey remains. One Sheenjek River eyrile

visited by George B. Schaller (revorted in Cade, 196C) rnro-

. ‘11
duc en kills,

o
(PR RGN 4
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hree of which were ground squirrels, In
my opinion these differences in ground squirrel useage are
due to differences inrtheir availability to Gyrfalcons at
the times and places these colledtions wére made .

Cade's (1960) comment that "Gyrfalcons are much

more specialized than peregrine falcons, Falco neregrinus,

on a population-wide basis. in .their.food habits, depending
primarily upon one or two resident species of prey,”" is
suppoftéd by the fact that ptarmigan and Arctic Ground
Squirfels accounted for 1,046 (about 70 per cent) of my
total l,ﬂ83‘identified Gyrfalcon kills. By body weight
theée'régidént épécies (Willow Ptarmigan, Rock Ptérmigan,

and Arctie Ground Squirrels) comprise about 84 per cent of

s




~the total biomass (see Table 6). Cade (1960) found a

cdmparable_situation when he analyzed Murie's Alaska Range

data and his own Arctic slope_and Colville River data. Of
"the three data sets, Cade found ground squirrels vredominant
in the Aiaska Range data and ptarnigan predominant in the
Arctic slope and the Colville River data. My own observa-
tions indicate that Gyrfalcons 1in the Alaska Range do indeed :
take large numbers of ground squirrels.
Ground squirrels, unavailable to Gyrfalcons from R
abqut 1 October to 1 May, contributed almost twice the bio-

mass on a welght basis than long-tailed Jaegers did in the

summer on the Seward Peninsula. However, it should be made
clear that Gyrfalcons do not normally consume the digestive
tract of ground squirrels and this vortion plus the heavier

mammalian bones constitute a relatively large percentage of

e e b

the ﬁéigﬁﬁ'of this species.,. Cdnversely, Gyrfalcons often

- “appéar‘to consume the digestive tracts of jaegers énd this
probably results in a more equal ratio of consumed biomass
for these two important species. Two captive birds were
also ébseryed to rfollow this feeding "habit."

~Long-tailed Jaegers were the third most frequently

occﬁfrihg prey specles in theVSeward Peninsula Gyrfalcon
prey'remains (see Table 6 and Table 7). This species
éccounteéjfor ld.é'pér cent by number and 7.4 pef éeﬁt b&

weight of'fhe‘tbtal pfey remains. On a weight basis all

jaegers combined (Long-tailed Jaegers, Parasitic Jaegers

L 20




1668-1570 Gyrfalcon prey remains and listed Iin various
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[S. parasiticus], and three unidentified Stercorarius spp.)

accounted for about 7.5 per cent of the total biomass. Cade
(1960) recorded only three Long-tailed Jaegers in his Col-
ville data and two Parasitic Jéegers from his Arctic slopne
data. White and Springer (1965) repérted only one Long-
tailed Jaeger from among 38 kills they identified from a

ible

o))

J 3

Gyrfalcon eyrie near Hooper Bay, Alaska. It is pcs

‘that the Seward Peninsula, jutting out into the Bering Sea,

is a more desirable jaeger habitat.

K 1~
lemming-vole

It aon

(¢]

ars that larse

0

influence Gyrfalcon utilization of some migratory avian

species,. notably Long-talled Jaegers, Short-eared Owls

(Asio flammeus), Marsh Hawks (Circus cyaneus),_and-Rough«'
legged Hawks, since the availlability of these species to
Gyrfalcons depends strongly on the presence of microtines.
Qade (19€0) states that "The significant fact for the
gyrfalgons on the Colville was not their predation on
microtines, but the presence of rodent-eating birds which
had been drawn into the region by the microtines.”" Cade
found that "on a weight basis more than 20 per cent of the
1959 sample of gyrfalcon food consists of fodent—eating
birds." Of the total 1,483 Gyrfalcon kills identified from
the SeWa}d Penihsula, 171 or about 11.5 ner cent were rodentt
édtiﬁg'bipdé (jaggersvand S%oft—eéred Owls). On a wéighﬁ

basis this food source totaled about 8.3 per cent of the

/
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biomass (see Table 8). These data appear to indicate tha
this food source is.ihportant to Gyrfalcons whenever 1t is
available to them.

Cade (19€0) found that the sumrer fcoods of Gyr-
faicons in Alaska character i*tically contained two or three
species that contributed "more than 70 percent of the total
sample." From the literature, it appears that this can be
considéred a gener 1 circumpolar characteristic of Gyr-

falceons, and that it 1s not unusual for the percentage to

[44]
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sider ducks in general as one category of nrey (Rengtson,
1971). My data agree with this generalization and with
Cade's statement. In order of occurrence (see Table &),
ptarmigan, Arctic Ground Squirrels, and Long-tailed Jaegers
constituted about 81 per cent (1, Ol leln) of the total
M83 Gyrfalcon kllls from the qe”ara Fenlnoula. By body
rwel ht this small group of species, includihg three resi-
ent species, accounted for nearly 22 per cent of the total
bicmass. The remaining prey species constitute a small
proportion of the total prey remains and are generally'cdﬁn
parébie~ﬁ5 the data of others‘(e;g., Murie, 1§M6; Hagen,
1952; Cade, 1960; Bengtson, 1971). Cade (1960) Sta.tes in
referéhéé tQ Gyrfalcons that, "In Alaska the qata on.fqod
;habits-bf iﬁterior pépulétions support the conclusion of
Uementlev and Gortchakovskaya (10d9) that gyrfalcons, in

distinction from peregrines, ares pri rily oriented toward

2 B
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predation on permanently resident arctic species of prey
whereas peregrines prey on nigratory species." My data
further support the fact that Gyrfalcons do indeed bprey
heavily on permanent resident species, partiéularly those
Gyrfalcons nesting at some point removed from an actual
coastline but that these resident svecies play an important
part in the food habits of Gyrfalcons more closely asso-
ciated with the coast.

The occurrence of one Mink (Mustela vison) in

1968 must be considered unusual. This mammal is a rare
species over the western portion of the Seward Peninsula
(John Burns, pers. comm., 1968), and it is doubtful that
Mink are often in a position in which Gyrfalcons may take
them. The occurrence of one Short-tailed. Weasel (Mgigglé
gg@iggg)'in 1970 is also unusual, though this species is
fairly.commonfon the’Seward Peninsula partiéularly in high
lemming years, and is often observed hunting on the open .
tundra where it is exposed to aerial attack. Dementiev and
Gortcﬁakovskaya (19M5) identified fﬁe only othef»syggi@en__
of this species reported in the Gyrfalcon literature fronm
an eyrie on Kharlov Island. |
"‘The role of migratory birds in the food of Seward
Peninsula Gyrfalcons is of considerable intrinsic interest
since it is this component that lends the méjority of diVGP—

sity to the spectrum of prey taken. The migratory species

e

have been divided

nto various groups for comparative pur-

:
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-oo S. Aé a whole, migratory species comprised about 26 pér
céni by number and approximately 10 ver cent hy weight of
the total pre& remains. These datsa indicate that Gyrfalcons
do take a significantly smaller prorortion of migratory

species than arctic peregrines tend to take (based in part

9]

on Cade's 1960 data). It is interesting, in addition, that
this food source is of a large enoughvsize to serve as a
reiatively steadyAand probab%y significant source of pesti-
cide and PCR (polychlorinated biphenyl compounds) contami-

ﬁation to Gyrfalcons 1f in fact thess migratory specles are
conﬁamiﬁaﬁed thémselves.l

Tt is interesting to compare Cade's (1960) Arctic
slope and Colville River data with my total 1ist of prey

species (se€e Table 5). By combining his data with that of

Murie (1946, unnub11 hed), Cade (19€0) summarized most

QO

¢
the available Alaskan information on the summer food hadits
of . Gyrialcons. These combined Gyrfalcon data contain

. . Lonly twenty—one.spécies of prey as compared to fifty-
"h§en sorl ies that are listed for Deregrlnes. . .” (Cade

_1960). h ree of tnebe 21 cateporles are comnrlsed of unide

tified ducks, unidentified nasserines and vole species that

_lPreliminary investigations by Wayman E. ¥Walker, University

- of Alaska, indicate that all specimens of Gyrfalcon prey
speclies collected in 1970 analyzed so far contalned detect-
able levels of both chlorinated hydrocarbons and PBC. This
study will be published separately.



may or may not have been different from those similar
species listed. The arctic slope data for 1952-1957 com-
prise a total of 142 kills collected from eight eyries, and
consist of only 12 categories including unknown vole spe-
cies and unidentified ducks. A similar situation exists
with the Colville data—-—-103 kills consisting of 11 cate-
gories of prey species including that of unidentified
paséerines. Murie's Alaska Range data (reported in Cade,
1960) are even less diverse——-429 kills consisting of seven
categories of prey species including a known total of at

LY

ecies. My data for the Seward Peni

0]
o]
jaD
3

least 51X wsula, pre-

sented in Table €, list a total minimum of 32 avian and

[¢7]

°

eight mammalian specie

~

360) stated that, "I have had to utilize

=

Cade (

.

pellet analysis to a great extent because of the infrequency
“with which ﬁther types»gf remains have been found at most
of the aeries during the time of my visits." In my exper-
ience it is unusual EQE to find numerous skeletal material

with attached feathers or fur in or below eyries.. Since

Cade was primarily studying eyries situated on river cliffs,. ..

river break-up and. changes in water levels may exglaip‘his
.difficﬁig& iﬁ finding.prey reméins. The striking differences
between Céde's (1960) data and mine‘may réflect: (1) a
difféfeﬁce in di?ersity and availability of prey species’
betweeq_ﬁhg'regions (i.e., at the time of study) and (2)

a difference in sample sizes. 1t is possible to extract a

P R N, R
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“number of combinations of eyrie collections (see Tables 12a,b

to 27a,b) froh my data that will construct data sets of
similar numbers of. eyries and numbers of kills and thus give
results comparéble_to.theklow diversity of species found by
Cade.

" Bengtson's (1971) Icelandic data are more conpar-
able to mine. He lists 24 identified avian species (11 of

which are duck species) and three additional prey categoeories

2

&

(Anas spp., unidentified ducks, and smnll ducklings) from a
region lacking small mammals. The data that best compare
with mine are those of White and Springer (1965). Their
data are from only one Gyrfalcon eyrie near Hooper Bay,
Alaska, and consist of 38_kills collected in a brief 15-day
segment of time during the Gyrfalcons' nesting ﬁeriod.
White and Springer (1965) list 18 categories involving &
minimum of 14 specfes. Eleven (28.9 per cent) of the total
.kilis wérershorebirds,_ﬁine (23.8 per cent) were ptarmigan,
six (15.? per cent) were Larids, six (15.7 per cent) were
passerinés, and four (10.5 per cent) were Anatids. While
Cade's (1960) data ". . .pertain mostly to eyries in the
more inland tundra and mouhtainous areas. . .' (as stated
by White and Springer, 1965), my data and that of White

. and Sprinéer (1965) are-ffom coastal areas or peninsular

areas strongly influenced by the coast,

e T wAenE i g 1y AT




Yearly variations in prey utilization

Gyrfalcon prey remalns from the Seward Peninsula
_were segregated by year and the yearly compositions of the
1968-1970 prey remains are listed in Table 9. In attempt-
~ing to compare the 1968, 1969, and 1970 collections, con-
sideration must je given to: (1) the consistency of the
search effort: (2) the consistency of the timing of the
collection visits; (3) the number of evries visited during
each year; and (1) the changes in vrey species numbers and
thelir availability fo Gyrfalcons.

1. BSearch effort: Search effort was generally

consistent throughcout the study. However, in 1369, some

nests were not eclimbed to though they were visually observed

from close range. Such nests were not climbed to because

‘they avpeared essentially devoid of nrey remains. In 19¢Q

more el fort was exnended in search below nesting cliflfs and
at nearby perching places. For unknown reasons, prey remalins

were scarcer both in the nests and below them in 1669. Dur-

ing that year only 29% kills were collected--a much lower
figure compared to those of 1968 and 1970. - - -

-2+ - Timing of visits: During 1968, visits to

“Gyrfalcon eyries were spread fairly evenly over the period
31 May~to-23 July. In 1969, the majority of the visits
ocourred 5gtﬁecn 15 June and 20 July. It is possible that

some remains, accumulated priocr to 15 June, were scattered

and thus.unrecoverable. TIn 1970, visits corresponded
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closely with those of 1968, occurring evenly over the

period 28 May to 27 July.

3. Number of eyries visited: In 1968, ten

Gyrfalcon eyries were visited to collect prey remains and
pelletss In 1969, 14 eyries were visited, representing an
’increaée df 30 per cent in the eyrie sample size over that
of 1968. 1In 1970, 16 eyries were visited, representing an
increase of 60 per cent in the eyrie samnle size over that
of 1968 and 33 per cent over 1969,

4., Prey abundance and availability: Prey

species' numbers changed markedly in some instanceé from
T T968 to1970. ~The scope of this study did not permit
detailed census of prey species, but general day to day
A observations were made and are discussed later.

It is evident‘from Table 9. that optarmigan, ground
squirrels, and Long-~tailed Jaegers stand out both by number
and welght as théAprominent.prey species during each sUmmef
(also see Tébie 7). Tt is significant that, by weight,
thése three prey categories together comprised 92.4 per cent,
' 85.3 per cent, and 93.5 per cent, respectively, of the 1968,
1969, and11970 prey remains. It is also interesting to note
that fﬁéﬁtwo‘aviéh categoriés~(ptarmigan and Long—ﬁailed‘ |
Jaegersy'tOgether accounted fdr a large proportipﬁ'(82.3,»
62;0; énafé3.7'per cent, respectively) by weight of the
yearlyiﬁdéélAkillss_and a very large proportion by weight

(92.6;:80.9, and 93.5 per cent, resvectively) of the avian
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species fakén.' By compafisén, ground squifrels cénstituted
a rélaﬁiVely small, though obviously important, segment of
"the yearly total kill by weipght (10.1, 23.3, and 9.8 per
cent ,- respectively), but comprise a very large vortion (93.4,
99.5; éﬁd 95.7 per cent, respeétively) by weight of the
yearly mammalrkill. Turther, it is note-worthy that the
“two major resident species' categories (ptarmigan and

" ground squirrels)'togetﬁer'by'weight constituted a large
and relatively stable poftion (86.1, 81.5, and 84.0 per
cent, resvectively) of the yearly total kill. The remainder
“of the yearly prey remains consisted primarily of small
~numbers of a variety .of migratory bird species and micro-
tines, and constifuted a relatively small portion by weight
(7.6, 4.7, and €.5 pet cent, respectively) each summer of
the yearlj total kill. During each summer of the study?
Gyrfalcons on the Sewa?d<Peninsula“tqok a significant pro-
portion gf"migratory bird species. ,Theseraata are presented
“in Table 10. -It should be emphasized, in view of potential -
pesticide and ‘PCB contamination, thét a-relatively large
proportion of these migratory blrds are top level consumers
ih theirioﬁn.right. . B

The yearly data generally follow the overall data

==

from_thé;Séward Peninsula listed in Table 6 and previously
discussediin_this paper. In general, the same conclusions
as those obtained from the data in Table 6 could be drawn

from any.one year's data. The most interesting aspects of
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2abdble 9. 1968-197C CQyrfslcon food rewe!ns computed on & yearly basis

Jdeit 1c£9 R LA LI
Totsl  Per crnt Por cent Totzl Tctal Ter cont
CRills el teral R1rd-vamual Fille Etlls ol tetal
294 6L.5 74.8 143 33,6 €2.7 £39 59.9 €2.7
42 9.2 10.7 2 5.8 T0 o7 13.2 9.2
L] 0.9 1.0 11 3.7 L 15 2.0 2.3
5 1.1 1.3 8 2.7 3.5 16 2.9 2.3
Unicenttfiod 5 1.1 1.3 Fd 0.7 0.0 16 2.9 a5
Unidentified 3 9.7 0.8 5 1.7 z.2 [ 0.3 9.9
Slncz-leyred 3 0.7 0.8 11 3.3 1.7
1 1.5 1.8 g 6 0.8 9.9
[ 1.8 2.0 2 0.7 0.9 2 0.3 c.3
3 0.9 1.0 2 0.7 0.9 5 5.1 6.8
1 6.2 6.3 8 2.7 3.5 2 .2 0.3
1 0.2 0.3 3 1.0 1.3 L3 0.5 0.6
3 0.7 0.8 3 1.0 1.3 1 .l 0.2
7 2.8 3.1
3 0.7 0.8 . . 3 .8 0.5
3 1.2 3.8 1 0.1 .2
1 0.2 0.3 2 0.7 6.9 2 23 Q0.2
. ] F 1.4 1.8
2 0.4 [ ) 3 Q. 0.2
3 0.7 0.8
3 1.0 1.3
1 0.2 e.3 . 1 L N ¢.2
2 0.7 0.9
1 0.3 [ 1 .3 c.2
’ z 9.5 0.3
1 [OPX v.2
1 Q.2 0.3
- 1 0.3 [
1 0.8 0.3 . _ N
i C.1 .2
1 c.7 0.3
. 1 -
1
b} 2.3 [
1
- 3
1
— ——— —— — — —— -3
393 8g.2 ics.o0 @28 77.C 10%.v €33
Frotic G 13 .4 60.3 €3 21.4 55,8 €% $.7
Collercd | oo 2.k 17.5 3 1.0 i, io0 1.4
Unjder - : [ 1.1
Brown L A 5 1.1 7.9 1 0.1
Unfdentilisd veler 1 0.2 1.6 X c.S
- Fed-bgckeld vele : 11 ¢.5
Unidentificd mt 2 0.3 3.2
Tundra Volc 1 ¢l 0,2
Short-tasisd Weasel . 1 ¢.1 .z
Yink 1 ¢.2 d.6 . — — — —
SUTAL HANMALS £3 13.€ 160.0 €6 22.5 1¢9.0 32 12 1.2
Cnldentifsed k3l1s — X _— —— 1 201 —
TOTAL KILLS 56 254 733
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the yeérly,comparisons made in Tables 7, 8, 9; and 10 are
those Qf,the changes in the frequency of occurrence of
some species in the Gyrfalcon diet over the three-year
period. To clarify the significance of these changes a
bfieﬂ introdﬁction to some of the changes in prey spceies
levéleéﬁ_therSeward‘Peninsula is needed.

It is typical of the far north that both migra-
tory species and resident species may vary greatly in
numbers from year to year. As a consequence, the avail-
ability of»G&rfalcon prey species (particularly microtines,

A

rodent-eating birds, and ptarmigan) may change from year to

year. Gyrfalcons appear to be well adapted to cope with

this situation, at least 1n the Alaskan Arctic and sub-

3

[¢]

arctic. Cade (1960) notes that on the Colville River in
1959, ptarmigén became scarce by mid-June and ""that the
final good flédgirg successiof these gyrfalcons was made
possibie_thféﬁgh ﬁhe fortunate_coinqidence of a suitable
alterﬁatevpbpulation of“large~éizéd prey éniaals” (Short;
eéred OVls, Marsh Hawks, Long-tailed Jeegers, and Parasitic
Jaegers aﬁﬁracted to the region by "a.moderately high den-~
sity-bf~microtines”). It~appears that a similar situation
‘oqcurred;on éﬁevSeward Peninsula in 1968 and 1970 when
microﬁin§~populations attrécted numbers of ro@ent-eating
bifds téhgﬁé aréa, particulérly the Long-tailed Jaeger
whichpiéygd an important part in the Gyrfalcons' diet
these twbiyears.



In_lgéS;'considerablé amoﬁnts df.snow remained
until late June on Lhe Seward Peninsula. Many migratory
bird species were concentrated along the road system and
.in othef scatfered areas free of snow until early June.
Lemmings, particularly Collared Lemmings, were plentiful.
This species had evén appeared in numbers on the snow sur-
face in mid-winter (John Burns, pers. cormm., 1971). Red-
backed Voles were also quite common in grassy areas. Con-
sequently, ang;tailed Jaegers and Short-eared Owls were

found in large numbers cver the tundra.

2oth Rock Ptarmigan

and Willow Ptarmigan were found in large numbers throughout
the peninsula. Rock Ptarmigan were often lbcéted at low
elevations in habitat more characteristic of Willow Ptarmi-
gan, aﬁd in many instances both snecies were found nesting
in thé same logations,_wGround squirrels apneared plenﬁiful
and were observed over a wide variety of habitat types.

Waterfowl were generally abundant. ~Pintails (Anas acuta),

in particular, frequently nested in valley bottoms and
marshes, and occasionally_uhder willows at considerabie
distances from streams. In 1969, light winter snowfalls
and high May temperatures resulted in a rapid snow-melt
which wasiéompleted approximately 30 days ahead of the 1268
’ﬁelt,y Ré£thing nosserines and shorebirds were observed
Scatfeﬁédgééfoss the tundra insteadAofuéphcentrated along

the cleared road system. During the 1969 summer, microtines



appeared tozee Vir%uallyvnonéekietent. OCnly nine Short-
eared OwisAwere dbsefved during the entire summer. Long-
tailed Jaegers were thinly scattered across the peninsulé-
and the mejority of those present were non-breeders ranging
-about in small groups and feeding on 1nsects and berrie
Ptarmigan numbers were reduced from the 1968 level and
speciee:segregation‘was'mere noticeahbhle. Ground squlrre‘s
were present in large numbers comparable to the 19€8 levels
but also appeared to be more restricted to varticular
locales.e Waterfowl were less common than they had been in
“1968.= No ducks were discovered nesting outside of larée
marshes or river systemu. In 1970, generally light snow-
falls and warm NaJ temperatures were again the cause of a
rapld Qnow melt Winter conditions (1960-1970) were such
‘that a major portion of the peninsula's road system was
open to tﬁe»public (the 71 mile Nome-Teller road) almost
all winter.f‘As_in 1969, snow-melt was compieted'approximetely
30 days ahead of the 1968 melt. Returning migratory bird
-species,’particularly passerinee and shorebirds again did
npt 'oncentrate along the road system But.ﬁere'scaﬁtered"
across the,relatively snow-free tundra. rDurihg the 1970
summer ceh siderable microtine act1V1ty was observed Bbdies

‘of Tundra Voles were cormmonly found in active Rough-legged

Hawklnestsgrbut Red-backed Voles and lemmings were rarely
obserﬁedgf Long-tailed Jaegers were common breeders although

‘they did not.apvear to be-as numerous as they did in 1968.



Short-eared Owls were also common, but were nbt as numcréus
as in 1968. Ptarmigan numbers abneared to be slightly
hisher than in 1969. However, almost all ptarmigan observed
were Willow Ptarmipgan: very few Rock Ptarmigan were evident
and ptarmigan species segregation again occurred. Ground
sQuirrels were present in large numbers but, as in 1969,
‘appeared more restricted to particular locales. Waterfowlr
‘numbers did not appear to change from the 1969 level.

Table 11 compares by year the occurrence of nine
méjor ecrouns of Gyrfalcon prey spedies'in the Seward Penin-

-.sula Gyrfaicon prey remains. These prey grouvs include th

:

three oprimary categories of Gyrfalcon prey remains, ptarmi-
gan; ground squirrels, and jaegers and six additicnal
groupings ﬁhatviﬁclude the total numbers of shorebirds,
nasserines; microtines, seablirds (Aleids ‘and Larids)., ducks,
and Short—eafed Ouwls.  The yearly changes in the occurrence
,of“sqﬁé;Gﬁrfalcon prey species on the Seward Peninsula are

shown in Figure 2. The following discussion will vertain
Nprimérilyitd these data.

The occurrence of ptarmigan remains fell sharply
’inAi969;aénd ihcfeased to near the 1968 level in 1970 (cee
Table lliand Figure 2). 1968 was a 'high" ptérmigan year,
and botﬁTRbék Ptérmigan and Willow Ptarmigan weré common
along tﬁé:fééd system.(three to five pairs per mile) and

were constantly flushed while hiking across country. In

1969, few Rock Ptarmigan were observed after mid-June.



Comparisons of the occ

Table 11. urrence of ylne orey
" groups in Seward Peninsula Gyrfalcon prey
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'Willow.Pﬁarmigan>observations averagéd abouf one nair per
‘three to fIVe miles of road in some of the optimal Willow
Ptarmigan~habitat. In 1970, Rock Ptarmigan, never observed
td_be numércus tﬁat summer, were not seen after about the
first‘week of June with the excention of three specimens'
colleeted in August; Willow Ptarmigan were commonly observed
all éummerbbut remained below the observed 1968 level.
'FémilyugroﬁpS'and small flocks of.this species became common
,invmid—Julj ahd.August. Loecal hunters pommented that ptar-
migéhTseéméd'SCarcé.in 1969, but that in 1670 huhting was
.better and that there were again "lots of birds.”" These
observations suggescrthat the entire ptarmigan population
declined in 1969 but rose again in 1970 due primarily tc
an iﬁcféasé.in Wiilow Ptarmigan. However, the 1970 level.
did not attain that of the 1968 high. Figure 3 shows
that fhevfneQuency of ptarmigan_in the Gyrfalcon prey
~ remains agfees with my subjective observations of the ptaf—
,m;gan’popuiatibn;"'_ o E

The occurrence of jaegers in the Gyrfalcon prey
remains fell in l969,vbut'incréased iﬁ71970'to a level
abbvé_ﬁhét found in 1968 (see 'Mable 11 and Figuré'z). bNine—
vfeén Sixty;éight was a highrjaeger‘yeafll A1l three species
were comﬁbn breeders, especial1§ inithe southern half of
the péhiﬂé;ié.; Long-tailed Jaégefs wéré“b§ far the most
abundantijomarine Jaegers were the least abundant. Long-

tailed Jaegers were commonly observed catching and eating
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Collared Lemmings, Brown Lemmings, and voles. Counts as
high as—100 hirds were common on one 35-mile stretch of
the Teller Road.

In 1969, only one observation of a small group

W]

of Peomarine Jasegers was made, and that occurred during

\

ng migration. A few Parasitic Jaegers were observed

=0

Spr
along the southern coast and a few pairs of this speciles
apparently bred near Safety Lagoon. Long-tailed Jaegers
were thinly sqattered across the peninsula.. A few nesting
pairs;bf thié spééies wererfound but the majority of thosev
observedlCid not apnear to breed and were in small gfoups
of 10 to 20 that were wandering across the tundra eatiné
insects énd berries. In 1270, Ponarine Jaegers, though'
present,Nwefeﬂscarce. Parasitic Jaegers were agaln precsent,
though not in ﬁhe numbers obsérved in 1968. Long~tailed
Jaégers,were_again common- a2lthough somewhat below their

1968 level. Long-tailed Jaegers were observed catching and

q H

7 Voles (almost gertainly Tundra Voles). Observations

‘eatin

~

therefore suggest that the jaeger npopulations, and in
particular Long-tailed Jaegers, declined in 1969 and rose
again iﬁ 1970 probably due to an increase in Tundra Vole

numbers, to a level abproaching but below the 1968 high.

In Figuré:ﬂ:the frequency plot cf jaegerg-remains also

2The tctal jaeger remains are almost entirely Long-tailed
~Jaegers. It is interesting to note that for unknown rea-
sons this species teook the brunt of CGyrfalcon predation,
while the other two jaeger species were almost entirely
untouched.
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appearsefo follow the trend of my subjective observation

of the jaeger populatioﬁ. .

- "The percentage of microtine kills in the Gyr-
falcon prey remains fell in 1969 and rose again in 1970 to

a level cemparable to that of 1968 (see Table 11 and Figuree
2 and 5). The 1968 season was a year of abundance for
MJcroflne ope01es in generel varticularly Collared Lemmings
- and Red-backed Voles; Brown Lemmings and Tundra Voleé were
also conmon. ,Iq many areas Collared Lemmings were found on

€5

)_.Ja

the tundra in quantit

.i)

that allowed a collector to cap-
ture numbers of theh by,hand; Prior tovthe 1968 summerra
build-up in microtine numbers had apparently occurred.
Microtine trapoing data from John Burns (vers. comm., 1971)
indicate that in the vicinity of Nome trappning success
increased from about 11 per cent in July 1967 (143 trap-
-:?igh?s};teﬂabqut,zo per cent in -October (409 trap-nights).
During mid-October one area pfoduced 41 enimais in 144 trap-
nightsé—é success of about 28 per cent. Following this
general build-up, primarily of Collared Lemmings and Red-
backed Vele$5”Collared Lemhingk nere observed mov1nr about—
on too ofuéhe snow during the WJlter 1QC{ 1968--an appar-
entlyrunueea1'5edarrenee (John Burns, oers. comm., 1971).

Durlng the summer of 1968 %urno reno”ted a trapping success °

oanbout UO per cent in early summer with an increase to as
jhigh'a§f65'per cent by late Aucust. These trapping data

_1nd3cate that of the four species discussed, Collared



Percentage’

10

<D

see

e

& Ay,

remains

ef wic

population

E I, A t
ic68. 1669 1870
2 Y e &

Figure 5. The percentapge cecrrrenca of
microtines in the 1263-197C fyrfalcon
prey remains comparad with an obgerved
subjective estimate cof wicrotine popula-
tion trends from the Seward Peninsuls,

Alaska.

‘ellet ansl
nicrotines ooc

Liime e b e
tincs &5 plien

mains pioitad ¢

Y

pog
Ly

- .
2 e

o
(S9N
G
MR Y]
U
(23]
(OB
s

)

75 € .c .

PRy
o
LRI S
[~ 8

G

ey,

LA

vicalive po
v




iémmings were the dominant species and the Tundra Vole was
thénlé;st ébﬁndant,: In 1969; all microtine specles apveared
'scércé§'hOWéVefg a few Tundra Voles wéfe observed cfoésing
roads and small numbers of this speciles were vresent in some
areéé,-at least on the southern half of the}beninsula.

Three hundred fifty ftrap-nights in three good 1968 micro-
tihe-gébitats néar the active CGyrfalcon eyries produced

only dne Red{backed Volef_ Burns (pers. comm., 1971) re-
poftedbé'caﬁchAof-only'QS animals of the assorted svecies

070 tran-nights

EPN =

o

n July 1969. During 1970, a few

}Jo
-
o

n 2
ACollaféd Lemminés andiRed—backed Voles weré observed cross-—
ing roads and were rarely encountered on the tundra. Only
rTuQQrg’Voieswwerq freauently observed. Rough-legged Hawks
jaégeré,-aﬁd_Short—earedquls were ohserved catching and

_eating'them; they were commonly found in Rough-legged lawk
nest{} The percentage of microtine kills found in-the prey
Tremains'generally-followed the estimate of the three’yéar
trend in the microtine pooulations (see Figure‘S).

lfhé generai-high nonulation of micrdtines in 1968
attraéted a large nﬁmber of rodent—ea%iﬁg birds, inclg@ipg;
besides fhe'jéegers, a few Marsh Hawks and many Short-eared
Owié. ‘In 1968 up to 12 Short-eared Owls Were commonly Ob~-
served aipng many one-mile sections of road. By'Méy 19c4,
the»hicrétines had undergonre a general nooulation "erash”

and were-scarce. ~ This condition drastically reduced the

‘numbers of rodent-eating birds on the Seward Peninsula that
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'Aducks:

season. Only nine Short-eared Owls were observed during

the entire'l969 summer and eight of these birds were in two

faﬂllj vrouns observed huntlng alonv the Kuzitrln ?1ver

during m1d~August. In 1970, an increase in the numbers of

~ the micretines, primarily the Tundra Vole, again attracted

:vlarge;ndmbers of rodent-eating birds to the Seward Penin-

,sula (again.including a few Marsh Hawks), although below .
the nwnbers observed in 1068 Short—eared Owls were again

common.;AFounts along a. 30—m11e stretch of. road in the:

--*Kougarok Ku21trln4P11grlm Rlvcr systems ranged from 25 30

llnd1v1duals throughout the summer--an average of gbou+ one
Shor,—eared owl per mile. The percentage of ohort—eared

~

Owls in the prey remains fell in l96y and continued to fall

_in 1970 in spite cl'an observed increase in number 1n’

7-l@?ﬁdfﬁéé?léble“lﬁdand)Flgure 2). mhe 510niflcance of this

]

case, inconsistent with tlc, eneral picture, cannot be -
“assessed. )

- The foregoing outlines a situation in which 1969

"0 opu 1 1 i on. declines in three grouns of nrey spec1es, otar~

'mlgan, rodent eatlnv blrds,_and microtines, were correlated

w1th a lower cercentage of these species in collected hyr—"

falcon prey;remalns. The remalnlnp Gyrfalcon orey groupc’

of ground squlrrels, shorebirds,"nessernnes, seablrds, nd

‘able 11 and Figure 2)]rose,in proportionate-

representatlon in Geralcon food in 1969

lThe oteurrence of ?round squirrels in Gyrfalcon



o per cent of ?round uqulrrels in the Gyrfalcon prey remalns

the same upward tendency in their occurrence in the 1969

‘ffood_yemaihs,vwhile rising in 1969, declined to slightly

below the 1968 level in 1970 (see Table 11 and Figure 2).

Ground'Squirrels were'abundant'oyer most of the Seward .

Penlnsula durlng all three years and weré commonly observed
the entlre ‘Length: of the road system and on every over=Jjand
hike. Actual numbers*of ground squirrels did not really’

appear changed from those found in 1968'and’Certainly any

chanve that may ‘have occurred was relatlvely small and not

ea311y detected Figure -6 shows the sharp increase in the

in 1969, whlle the estlmated ground squlrrel oonulatlon

1ndﬂcateo llttle change over the three-year period.

“The remalnlnm

3 JORPE S o
grouns of prey species, consisting

“of. passerines; shorebirds, ducks, and seabirds, all show

Gyrfalcon prey remains. These groups did not appear to

bexhibit aﬁY“ngte—erthy:cﬁahges in population numbers over..

the years

' ”hese data 1ndlcate that the 1960 decllnes 1n-

_numbers and avallablllty.of some Gyrfalcon prey species,

primarlly ptarmlgan and Lorg ~tailed Jaepers, on the Sewafd

Penlnqu’a~resulted in theoe ope01es belng taken to a lesser

‘“degree by Gyrfalcons, and that other sne01es, spec1flcally V

fthegArct;eﬁGround~Squ1rre13~were taken to a“hlgher“debree T

das a means of compensation. Because ground squirrels are

‘,,an_impbfﬁégt'Gyrfalcon prey species on the Seward Peninsula,
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%;)-, both by number and by weight, and were relativelyrplentiful,
these data suggest that Gyrfalcons relied heavily on this
sne01es in 1069 to comoenoace fo” the lack of other ofey

Mspecies,, Slnce ground squlrrel nunbers did not appear Lo

haﬁge to any 1mnortant extent over the three-year perloa,
I belleve that the increasezin the occurrence of this spe=
cies in the Gyrfalcon prey remains indicates a higher degree
“of utilization not because ground squirrels were more
abunc nt but because other prey species were less abundant.
Whether ground q i'fels'were hunted’ selectlvely, or whether
ethev were SJlej k111ed more freouenfly because they were
;tbere and 9v11¢ab1e is unknown.‘ In either case, however,Ait
— - appears that therinCrease in utilization of the Arctic Ground
Squiprel-was an~important form of compensation in- 1969, when
Dtarmlgan'“gaegers, aﬁd<microtines declined. ‘it.appears
that, iike groﬁnd sqcirreis, the passerines, shorebifds,
; ducks;iaﬁduseécirds'olayed—a'roleﬂinfthe 1969 Gyrfalcon“
dlet ds comoensatlon for ‘the decline of the other prey popu-
-iatloc uhcugh to a much 1esser extent. TnouCh 1mport9nf
prey compeneépicﬁiappafently took lace in ]969 theye wes
»Tan?apgﬁg§iﬁaﬁew257eerVcent decline of the Gyrfalcon popula-

7ticnﬁwitﬁigithe sub-study area and its.sub-unit, Area I,

‘(see"page 20). It is possible that the prey' 

compensation, primarily in the form of ground squirrels
became avallable too late in the Gyrfalcon breeding cycle

‘to prevent some pairs from abandoning the area. -Ground
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_.ptarmigan and jaegers.

: (Curve B)

.squirrels are unavailable to Gyrfalcons from about 1 October

~to 1 May -due~to their winter hibernation.

To emphasize the apparent imvortance of ground:

;souirféls to'Gyrfalcons nesting on the Seward Peninsula in.

1969, a plot oP the calculated per cent by weight of the

-year]y sums of avaan specles and mammallan species Juontl—

- fied from the prey remains has been made (see Figure 7).

This figuré,indicates that, by weight, avian species

decllned about 13 per cent in 10€Q ‘while in'thisfsa@e>year
_grcund squirrelq by welght,,lncreased about 13 per cent in

fthe_Gyrlglcon prey remains. Table 6 (from which the plot

was obtained) shows that during all three years grbund

squirrels, by weight conotltuted almost all of the mammalvan

:lbontrvbutlon to the prey remains. Slmjlarly, fbe anproyl-

mately 13 per cent decrease in the 1969 avian kill can be

appr;J'ued to a large extent to the decline, by wenglt

—‘VFigﬁre'S is.an attempt to show the compensatory

~rqléiplayed;by ground squirrels and .the relationships of

the threé.impdrtant categories (otarmigan, jaevers,'and““

grouﬁd”éduirrels) Pfarmigan and ]aegara, togethef by

welght declined sharnly in 1060 ’Cu Ve C). On the other

'jjﬁhana therth”ee pwlmary categorwes ncludlng ground

'qu’ rmels_'(Cur've A),“together bJ welcht d1d not decllne as’ )

sharnly ln 1969 Grouplng ptarmlgan and pround squlrrels

; these two}categorles by welght_resultedAln.the. -
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flattest curve. This indicates a nore stable yearly utiii-

zation of these two-resident species in changing combina-

tions."-HQwever, grouping_ground squirrels and jaegers.

(Curve D) shows that these two categories together by

weight; increased in 1969, even though jaegers contributed

the least amount bvaeight and, in fact, declined in number

of occurrences -that year. The increased occurrence of -

ground squirrels indicates them to be an imnortant source

of food that helped "buffer” the declines in ptarmigan and -

It must be reiterated that based on pellet exam-

ination, it was estimated that microtines occurred uo to
. b} o
5 times more frequently than was evident from the prey

;rémaiﬁs;'fIh'terms.Of calculated'biomass and percenﬁégé by

weight;“this fact has very little effect on the calculated

- values presented on the basis of the prey remains alone

(one per cent or less). In .fact, were -microtines to occur

up to ten times the number they represent in terms of prey

_‘femainé;%ghevresults’invpeqms”of percentage by weight. cal- .

Culations”afe still affected only to a minor degree: - -

Because of the differences in the yearly sample’

 sizes of;the“Gyrfalcon:prey'remains, aw2 xj2'cdntihgenCy

table was -constructed and chi-square values were obtained

toiheipféfhpare by yéarrthe prey gnoupsjlistéd'ih'Table~11.

In_ail,éééés; with the exception of the Short-eared Owls,

v_the chi&é@g@re-valué followed a pattern thatiis éonsistent




“LﬁTln lu »One or more of the resident soecles “occurred in. all_'wm

_f;)
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with the picture presented by Figure 2 and the hypothesis

that utiliiation of some prey groups increased in 1969 when

other prey groups became less available to Gyrfalcons.

Varlatlon in prey soe01es utllizatlon between dlfferent

dpalrs

Tables 12a,b to 27a,b list prey remains from a

series of  Seward Peninsula Gyrfalcon eyrles where 25 or

_more. kllls were found. These tables describe a range of

varlablllty of prey w1th1n a oamole of 23 Gyrfalcon nestings

in dlfferlng hab1tats and 51tuat10ns. Two factors may

vaccountﬁfor thlsivarlatlon: (1) the location of the eyries.

. K]
. pPair or 1Ir

in relation to prey‘speciesyhabitat and riumbers, and (2)

,_5
g }_1. .
) <|

idual pr ences on the part of the Gyrfalcons

ATo demonstrate the varlatlon Iin Drev remains that occurred

betweenhthe Gyrfalcon eyries descrlbed in Tables lQa,b

throuvn Zra b, the three major prey categories (ptarmigan,

Jaepcrs, and ground squlrrels), mlgratory bird spec1es and

r esldent sp001es were extracted and are presented in Table

28. It may also be._ noted that. of the 23 nestlngs listed

where  prey remains were collected, ptarmigan occur in every

-'1nstance, ground squlrrels ocecur in 21, and jaegers occur

A-the nestlngs and mlgratory blrd soecies occurred 1n 22.

It has been prev1ously'ment10nedvtnat‘Gyrfalcons-

nestlng in insular sltuations feed nrimarllj on Alcids,
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Tablé!i2é. ijrfalconwéyrie no. 17, Seward Peninsula,
Alaska : ' 3
1968 1970 '
. Per cent Per cent
Name o ~Number of kill Number of kill. _i
 Lorig-tailed Jaeger 15-  29.4 81  55.9 .
Ptarmigan species’ 18 35.3 24 16.6 1
. Black-legged Kittiwake 3 ‘5.9 11 7.6 |
Unidentified birds 3 5.9 5 3.4 |
American Golden. Plover 1 2.0 . 3. 2.1
Whimbrel - 1 2.0 3 2.1
Pintail - - 2 3.9 1 0.7
) Unldpntlfled waterfowl S R 3 2.1
Unidentified shoreblrds A 3 2.1
. Bar=tailed Godwit = 1 2.0 2 1.4
Unldentnfled Alcnds 3 5.9 :
‘Black “Brant - : L 1 0.7
- Green-winged Teal I 2.0 S '
Ruddy Turnstone N : 1 0.7
- Parasitic Jaeger 1 0.7
‘/ Short-eared Owl .- = .1 . . 2.0 .
" Lapland Longspur 1 2.0 .
Unidentified passerines =~ . 1 0.7 .
TOTAL BIRDS 50  98.3 . 140 95.7
Arctic Ground Squirrels 1 2.0 .4 2.8
" Vole spébies_ o T L 0.7
TOTAL MAMMALS 1 . 2.0 5 3.5
’I'OTAL KILLS 51 145 |
{ A .
. lEyf1e Hb l is located overlooklnp the sea ahove a narrow
o coastal plaln S : :
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S 1968l 1970°
IR Per cent Per cent
.. Category ' o Number of kill Number of kill
Ducks - | | 3 5.9 5 3.4
Shorebirds 3 5.9 12 8.3
Passerines 1 2.0 1 0.7
Jaegers 15 29.4 g2 56.5
Seabirds 6. 11.7 11 7.6
Short-eared Owl , 1 2.0
Unldentlfled blrds . 3 5.9 5 3.4
iergratory~b1rdS';'" o - _ o
' subtotal -+ - - 32 61.5 116 SO.Q
Ptarmlgan,f '.. 18 34,6 2 16.6
‘Ground squirrels - 1 1.9 Ul 2.8
~Microtines == . o1 .7
Resideﬁt species o - |
.. . -subtotal - . - 19 . 36,5 . 29 1 20.0
“Ptarmigan, Jaegevs | _ _ _ ‘ '
“and ground squlrrels - 34 65.4 109 75.2
HPtarmlgan and Jaegers A ;‘ 33 ~ 63.5 105 724
":fPtarm;gan and ground R - A ‘
- squirrels = - 19 36.5 28 19.3

-::}%Eigupgsffor;l968-are'calculated on the basis of 51 kills.

86

. Table 12b, Gyrfaleon food remains from Table 122 grouped

in various major food categories

2Figures for 1970 are calculated-on-the basis of 145 kills.




v;:fTable 13§é« Gyrfalcon eyrie ho;,Zl, Seward PeﬁinSula, Alaska

citbch U vees o 1969 19702 ﬁf
iy Percent. ¢ Per eent’ ' " Per‘cent’
“Number - of klll Number4 H»of Kill ‘Number of klll

”TPtarmlgan soe01es e :M3.6j1 37 o ho 7& - ;88 1
Long-tailed Jaegers‘ o 2T bo,2 - 6 . 12.0. y - 4.8
Jaeger species = - L 1.8 S S .
Unidentified shorebirds 1 1.8 - 1 2.0
American Golden Plover . ' 1 2.0
Whimbrel , o ' R T Lo .

Parakeet: Auklet o T “ : : i
Unidentified passerines ; : ‘ o o
Unldentifled birds'

IH}AF;F‘
=
A AEEN

TOTAL BIRDS | 53"_ 96 . 8 . 96.0

foo)

no
' Ve
; ~
N

Arctlc Ground Squirrel
Brown Lemming o L :
Collared Lemmlng L - . - 1 - .

4
,...I
n

. POTAL MAMMALS . 2 . 3.6 2 koo 2 2.y
iTQTALﬂKiLns ' 55 50 84
l*yrle no. 2 ;o located at an 1n1and Piver bluff in a narrow valley, 10 -air-miles from :

the coast.
“This eyrie was occupled by the same pdair of gyrfnlcons durlng 1968 and ¢969, and

probably 1970

o

L8
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Table;}Sb.3'Gfoalccn.f00d remainé;from;Tablé 13a grouped.in various major'catégorie3‘

19681 1969 ' 19703
'Per cent - Pericent | Per cent

Nudber. " _of i1l | Number . _of kill  Number  of kill

]

fohoreb'rds B '*1 fig‘*.@ih8 2 0 2 2.4
- Passerines SRR ST P SR ‘ 2 - h.o 1 1.2°
- Jaegers- o238 . 50.9 6 1f,0 4 4.8
Seabirds T . : _ f |
‘Unidentified birds R ‘ 1 2.0 1 1.2
Mlgratory birds subtotal 29 52.7 11 22.0 8 9.5
" Prarmigan 2 43,6 37 74,0 Th 88.1
- Ground squirrels - 1 - 1.8 2 4.0 1 1.2
“chrotlneo ' S 1.8 . 1 1.2
Re51dent snecies subtotal 26 - 47.3 39 ‘78.0 76 90.5
Ptarmlgan, jaegers, and _ : ; : B '
3 ground squlrrels o 53 96.4 . 45 90.0 79 9l .0
Ptarmigan and Jaegers : ji 52 t 9k.5 L3 86.6 78 ‘ 92.9
Ptarmigan and ground | ‘ S | : :
squlrrels S B 25 45, u . 39 78.0 75 89.3

1F1Fures for 1968 are calculated on the basis of 55 kllls
2F’Lgures for 1969 are calculated on the basis of 50 kills.
3Figures for 1970 are calculated on the basis of 8N kills.

88



Table lla. Gyrfalcon eyrie no. 37, Seward Peninsula,

~Alaska - : ' ’ v o
. 2
1968 1969
, o Per cent Per cent
Name L . Number- of kill Number of kill
Ptarmlgan spe01es ' - 10 '32.3 16 - 38.1
Robins . v 3 7.1
Unidentified passerines 3 9.7 2 4.8
Bar-tailed Godwits 2 6.5
American Golden Plover 2 h.8
Long-taliled Jaegers 2 L.3
- Redpolls. - , ’ S - 2 4.8
i Jaeger spe01es ST 1 - - 3.2 - ' :
- Whimbrel" ’ : : ' 1 2.4
- Ruddy Turnstone 1 2.4
. Tree Sparrow.. 1 2.4
~ Gray-cheeked Thrush 1 2.4
-Unidentified shorebird- 1 S 2.4
. Unidentified bird = 1 2.4
N o — — — .
) ToTAL BIRDS - - 16 51.7 33 64.5 R
" Ground squirrels 15 48.4 9 - 21.4 ]
» . T S : — - — ;
. TOTAL MAMMALS -~ - - 15> . 48,1 9 21.4 §
U mOTAL KILLS . 31 b2

”171Eyrle no. 3 is located on the lower slopes of a narrow
river. Valley 8 alr—mlles from the coast.

2Thls eyrle was occupled by the same Dalr of Gyrfdlcons _
1968 1969 e S » _ R
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Table 14b. Gyrfalcon food remains from Table an grouped
' in various magor cqfegorles

o ff‘"”"'l ' S 1968l T _ 19692
T : Per cent : Per cent
VCategqu _ Number of kill Number of kill
Ducks o o A o
Shorebirds 2 6.5 5 11.9
Passerines: 3 9.7 . 9 21.4
~Jaegers 1 3.2 2 4.8
Seabird .
- Unidentified birds . 1 2.4
: _Migratoly‘blrdo subtotal 6 ~19.4 17 E 40{5
" Ptarmigan 10 32.3 16 23.8
- @Ground squirrels . . 15 H8 .4 9 - 21.4
Microtines - o . R ' ‘
Resideﬁt épeoies.suptotal- 25 “80.7" o285 59.5
rbufuigdﬁ, Tdegers and
L ground squirrels . =~ - 26 - 83.9
Ptarmlgan and jaegers 11 . 35.5
;,Ptarmlganland,ground | S o B T
squirrels 25 80.7 - 25 -59.5
lFigufeSlfor 1968 are calculated on the basiS-ofr3l kills.

2P1gures for 1969 are calculated on the bas1s of MZ kllls.
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xj) . Table 15a. Gyrfalcon eyrie no. 41,,Seward Peninsula,
' - R : Alaska . '
o L | 1969
cn . D _ ' Per cent
- Name. A _ Number ~of kill
Ptarmigan species 11 26.8
- Tufted Puffins- T 17.1
Pigeon Guillemots : h 9.8
Unidentified waterfowl - 3 7.3
Unidentified vasserines 2 .9
Unidentified birds 2 4.9
- Whimbrel _ o 1 2.4
-Unidentified shorebirds 1 2.4
Long-tailed Jaegers ) 1. 2.4
.Roblns _ : -1 - 2.4
TOTAL BIRDS 33 80.4
'Ground oqulrrels 7 8 19.5
N " TOTAL MAMMALS ' 8 19.5
- TOTAL KILLS RS

’lEyrie no.~u is located on a sea- cllff on the ner¢nhery of
a- seablrd colony.
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Table-le;, Gyrfalcon food remains from Table 15a prouoed
oo ins various major cateporleS~ S :

19691
: ' ‘ Per cent
Category . : . Number of kill.
Ducks | 3 7.3
Shorebirds 2 4.9
Passerines 3 7.3
Jaegers 1 2.4
Seabirds 11 26.8
Unidentified birds 2 4.9
'MigraﬁOry'birdsisubtotal‘» 22 53.7
Ptarmigan il 26.8
_Ground. sguirrels 3 19.5
Microtines .
Resident species subtotal 19 46,3
Ptarmigany jaegers, and
ground squirrels 20 48.7
Ptarmigan and Jjaegers ) 12 29.3
Ptarm*gan and Fr)und _
' uoulrrels - 19 A 46.3

IFigures for 1969 are calculated on the basis of 41 kilis.




‘ Table 16a._ Gyrfalcon éyrie_nb;

4

5%, Seward Peninsula, Alaska

Name

Dtarmlpan soecies
Common snipe ;
American Golden. Plover
Jaeger specles .
Short-eared Owl

- Robin

_bUnldentlfled passerlnes

'TOTAL BIRDS

Arctic Ground.Squlrrels

Collared Lemmlnp
Brown Lemming

~Vole species

TOTAL MAMMALS

‘TOTAL KILLS

lEyrié no. 5 is located on a hillside in a narrow valley system 23

the coast.

1970 °

1968 1969 |
v Per cent . - " Per cent | Per cent
Number: of kill Number of kill Number ~ _of kill
8 21.1 8 72,7 29 B7.4
5 13.2 o S 1 2.3
2 5.3 1 9.1 3 7.0
. : ’ ' L l 203 .
1 2.6 : T
1 .6 o1 9.1 S
—_ — —_ —_— L 2.3
17 bu.8 10 190.9 35 81.3
8 21.1 1 9.1 5 11.6
8 21.1 ' 2 7
Iy 10.5 1 2.3
L 2.6 —_ S _— I
21 1 55.3 1 9.1 8 18.6
38 11 43

air-miles. from
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Table 16b. Gyrfalcon food remains from Tablejléaﬁgrouped in various‘majbr'qategories

R

i Chtegory,

Migratory birds subtotal

. Resident spééiesisubtdtal-"

Ducks -
“Shorebirds’
Passerines
Jaegers
Seabirds
Short-eared Owl

Ptgrmigan _ ‘ o
Ground squirrels
Microtines :

| Ptarmigan, jaegers,, and.

ground ‘squirrels

‘Ptarmigan and jaegers

Ptarmigan and ground
squirrels ' o

%Figures forjl968 are
Figures for 1969 are
3Figures,f0r 1970 are

1968t 19692 ’19703 |
- ~ Per cent . Per cent .| Per cent .
-Number il or kill: Number =~ of kill ' Number - - of kill
7 18,4 1 £9,1 ok 9.3
1 2.6 1 9.1 1 2.3
. 1 2.3
1 2.6 _ R _ .
9 23.7 2 18.9 6 14,0
8 21.1 8 72.7 29 67 .4
8 21.1 1 9.1 5 11.6
13 34.2 . 3 7.0
29 76.3 .9 81.8 37 86.0
35" 81.3
! 30 69.7
16 B2l 9 '81.8 34 79.0

calculated on the basis of 38 kills.
calculated on the basis of 11 kills.
calculated on the basis of 43 kills.

4”6



<:>b ‘Table 17a. - Gyrfalcon eyrle no. 61, Seward Peninsula,
- e S vAlaska . . o
1969
: — : , , Per cent
~ Name . S ' - Number of kill
Ptarmigan species 8 2.7
American Golden Plover 6 9.5
‘Robin 3 4.8
= _ Gray-cheeked Thrush 2 3.2
.Long-tailed Jaeger -1 1.6
Semipalmated Plover - 1 1.6
Unidentified shorebirds 1 1.6
" Lapland Longspur 1 1.6
-Unidentlfipd passerines 1 1.6
TOTAL BIRDS ol 38.2
Gfound5squirrels-. 38 60.3
Colldred Lermming 1 _1.6
iy o TQTAL;MAMMALSj =~ 39 61.9
<;/ . TOTAL KILLS 63

lerle no. 6 is located on a hl]ltop in a wide river valley
- 11 alr—mlles from the coast. :
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Table 17b. Gyrfalcon food remains from Table 17a grouped
in various major categories

19691

: . » Per cent
Category Number of kill

Ducks

Shorebirds 8 12.7

‘Passerines 7 11.1

Jaegers 1 1.6

Seabirds . o
Migratory birds subtotal 16 25.4

Ptarmigan 8 12.7

Ground squirrels 38 60.3

Microtines 1 1.6
Resident species subtotal 7 74.6
Ptarmigan, jaegers, and

ground squirrels. - 7 7h.6
Ptarmigan and Jaegers _ 9 _ . 14.3
Ptarmigan and ground ‘

squirrels ' he 73.0

lFigures for 1969 are calculated on the basis of 63 kills.

1
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Table 18a. Gyrfalcon eyrie no. 71, Sevward Peninsula,

Alaska S

Name

Ptarmiganvspecies
Unidentified waterfowl
Pintails

TOTAL BIRDS
- Ground squirrels L

TOTAL MAMMALS

TOTAL KILLS

1y

1969
. Per cent
Number of kil;
36 -78.3
I 8.7
3 6.5
43 Q3
3 6.5
3 6.5
46

yrie no. 7 1s located on a river blulff in a broad, marshy

valley 36 air-miles from the nearest coast.




Tlee;leTAuGyrfalcon food remains from Table 18a grouped
- in various major categories

19691

o _ . . Per cent
Category Number of kill
- Ducks - , : 7 - 15.2

Shorebirds

Passerines

Jaegers

Seabirds .
Migratory birds subtotal - 7 15.2
'Ptarmigan. - o : 36 ' 78.3

Ground squirrels 3 6.5

Microtines .
Resident species subtotal 39 84.8
Ttarmigan, jaegers; and

ground squirrels
Ptarmigan'and jaegers
Ptarmigan and ground

squirrels .39 | 81.8.

1Figurés for 1969 are calculated on the basis of 46 kills.
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~high barren Vallev system 32 air-miles fro

coast.

Table 19a. Gyrfalcon eyrie no. 81, Seward Peninsula,
Alaska
1968
o ' Per cernt
Name Number of kill
Ptarmigan species 54 84 .4
 Whimbrel 2 3.1
Short-eared Owl 2 3.1
Unidentified passerines 1 1.6
Unidentified bird 1 1.6
TOTAL BIRDS 60 93.8
- -Ground squirrel 4 6.3
TOTAL MAMMALS 4 6.3
TOTAL KILLS el
lhyrle no. 8 is located on the shoulder of a ridge in a
m the neares

;..
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Table 19b. Gyrfalcon food remains from Table 19a grouped

<in various major categories

19681 |
, - o : : Per cent
Category : ‘ Number : ~of kill
Ducks -
Shorebirds . . 2 3.1
Passerines , 1 1.6
Jaegers
Seablrds
Short-eared Owl 2 .1
Migratory-biqu;sdbtotal'[“” A 9.k
Ptarmigan : 54 4.4
Ground squirrels- A _ 4 84,1
Microtines —
Resident species subtotal 58 90.6 .
Ptarmigan, jaegers, and
ground squirrels
L;Btafmigén and jaegers
Ptarmigan and ground
squirrels : , ' 58 90.6
lFiguresmfor~l968 are calculated on-the basis of 64

kills.
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Table 20a. Gyrfalcon eyrie no. ;l, Seward Peninsula,
Alaska
1968 13870
Per cent Per cent
Name Number of kill Number of kill
“Ptarmigan species 153 93.9 21 65.6
Short-eared Owl 3 1.8
Unidentified shorebirds 2 1.2 1 3.1
Pintail. 1 0.6
Long~-tailed Jaeger L 8 25.0
_TOTAL BIRDS 159 Q7.5 30 893.7
" Arctic Ground Squirrel 2 1.2 2 6.3
Unidentified microtine 1 0.6
Mink | 1 0.6 -
TOTAIL MAMMALS ] 2.4 2 6.3
TOTAL KILLS 163

1Eyrie no. 9 is located on a hillside in a broad valley
system, 16 air-miles from the nearest coast. '

™. A T YR,

i e
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Table 20b. Gyrfalcon food remsins “rom Table 20a grouped
o in various major categories

Category

" Ducks
Shorebirds
Passerines
Jaegers
Seabirds
Short-eared Owl

Migratory birds
subtotal

tarmigan
round squirrels
icrotines

By

Resident species
subtoktal

Ptarmigan, jaegers,
and. ground squirrels

Ptarmigan and jaegers

Ptarmigan and ground
squirrels

19581'
Per cent Per cent
" Number of kill Number of kill
1 0.6
2 1.2 1 3.1
8 25.0
3 1.8 L ~
6 3.7 9 28.1
153 93.9 21 £5.6
2 1.2 2 6.3
1 0.6 .
157 96.3 23 71.9
31 ‘ 96.9
29 90.7
155 23 71.9

lpigures for 1968 are calculated on the basis of 163 kills.

2Figures'for 1970 are calculated on the basis of 32 kills.




Table 2la. Gyrfalcon eyrie no.

Alaska

103

lOl, Seward Peninsula,

- Name

Ptarmigan species

Unidentified waterfowl species
Unidentified sandpiper species
Unidentified passerines

~ TOTAL BIRDS
Arctic Ground Squirrel
“Collared Lemming
Unidentified microtine

CTOTAL MAMMALS -

TOTAL KILLS

,-‘,AA . - . - . N P P - .
“Eyrie no. 10 1s located high on the side of a river valley

Number

11
1

1
L

[}
g

8
2
1
11

25

15 air-miles from the nearest coast.

1968
' Per cent
_of kill

b4, o
.0
4.0

k.0

56.0 -

2
—

= 0N
o eNo]

:

.0
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Table 21b. Gyrfalcon food remains from Table 2la grouped
: R in various major categories

Category

Ducks
Shorebirds
Pagserines
- Jaegers
Seabirds

Migratory birds subtotal
.Ptarmigan

" Ground squirrels
Microtines '

-Resident species subtotal

Ptarmigan, jaegers, and
ground squirrels

Ptarmigan and jaegers

“Ptarmigan and ground

sguirrels —— ——

19687

Number

19

Per cent

 of kill

= i 0=
OO O

12.0
4.0

32.0

12.0

88.0

76.0

lFigures for 1963 are calculated on the basis of 25 kills.
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Table 22a. Gyrféicon eyrie no. 111 Seward Peninsula,

2

Alaska
1970
, Per cent
Name ~ = Number of xill
Ptarmigan species 45 100.0
- TOTAL BIRDS li5 : 100.0
TOTAL KILLS v s 100,0

-lEyrieuno..1I~is’located on a river bluff at the edge of the-
central lowlands in a large drainage system 2 air-miles
from the nearest coast. :
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Table 22b. Gyrfalcon food remains from Table 22a grouped

in various major categories

Category

Ducks -
~ Shorebirds
Passerines
Jaegers
Seabirds -

- Migratory birds subtotal

Ptarmigan. .. ..
Ground .squirrels
Microtines

‘Resident speciles subtotal

Ptarmigan, jaegerss and

ground squirrels

Ptarmigan and ground

squirrels

197071
o Per cent
Number - of kill
4 100.0
15 " 100.0

rlFigﬁres_fof'1970 are calculated on the basis of 45 kills.
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~ Table 23a. Gyrfalcon eyrie no. 12 , Seward Peninsula,
Alaska :
1970
o Per cent
Name =~ =~ : Number - of kill
- Ptarmigan species - 62 ' - '89.9
Short-eared Owl 2 2.9
Long-tailed Jaeger 1 , 1.4
© TOTAL BIRDS 65 o 9l .2
" Red-backed Vole | 3 §.3
Lemming species : 1 1.4
'TOTAL MAMMALS | : ] 5.7
TOTAL K

" lgyrie no. 12 is located on a river bluff at the edge of

“the central lowlands in a large drainage system 42 air-

- miles from the nearest coast.
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%efi ~ Table -23b.'~ Gyrfalcon food remains from Table 23a grouned
o in various major categories
1970t
o _ , : - = Pér cent
~ Category : Number , of kill
“vDUCks
. Shorebirds -
Passerines _
Jaegers - 1 1.4
Seabirds
Short-eared Owl 2 2.9
_Migratory birds .subtotal - 3 4.3
Ptarmigan 62 89.9
Ground squirrels o ,
Microtines _ B 5.8
o Resident species subtotal 66 95.7
<j?  Ptarmigan,. jaegers and- - - e
e e o gpround squirrels '
i‘Ptarmigan and Jjaegers o 67—4,_”w_ . 97.1.

“Ptarmigan and ground
~ squirrels =

lpigures for 1970 are calculated on the basis of 69 kills




> <  - | ‘ 109’

pable 2ha. Gyrfalcon eyrie no. 131, Seward Peninsula,
7 7 Alaska :

1970
" Per cent
'Hﬁmg-" Number ‘ of kill
Ptalmipan uporips 84 77.1
“Unidentified- birds 10 9°% -
Oldsquaw .- ' 1 0.
American, Go!l(r Plover 1 0%
Common snipe 1 0%
Lesser Yellowlegs 1 0%
Long-talled Jaesmer 1 0.9
: Tree Sparrow 1 02
""" <~ -Qpow Bunting- - 1 0o o
Unldcnljfied pd)serlne 1 0.5
'I’()P/\L ]IH 3 102 93.5
Arctic Cround Jquirrel 7 _ -
\
o CyOTAL MAMMALS' 7 c

T pigral, KILLS S 109

lgyrte no.~13 is located high on the edge of a plateau
“pegion falling off to the coastal lowlands and 27 air-
milos from Lhe nearest coast.
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TableAEQb{' Gyrfalcon food remains from Table 2Na groupned

in various major categories

DT AT P R T

Catepory

- Dueks -
Shorebirds
‘Passerines
Jaegers
Seabirds
Unidentified birds

llrratory blrds suhtotal

Dtarml ran -
Ground °qu1rrels
Microtines

Resident specilies subtotal

Ptarmigan, jaegers, and
ground -squirrels = -

Ptarmigan and. jaegers

Ptarmigan and ground
squirrels

1Figures for 1970 are calculated on the basis of 109_kills.

19701

Per cent

VNumber of kill
1 0.9
3 2.8
3 2.8
-1 0.9
10 9.2
18 16.5
84 77 .1
7 6.4
91 83.5
92 841
85 78.0
21 83.5

T PO YT S T T g T
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Table 25a. Gyrfalcon eyrie no. 141; Seward Peninsula,

Alaska

Name B

Ptarmigan species
Unidentified passerines
Golden Plover

Common snipe

Whimbrel

TOTAL BIRDS
Arctic Ground Squirrel
Collared Lemning
Lemming species

TOTAL MAMMALS

TOTAL KILLS

lEyrie no. 14 is located on a creek bluff in a broad rela-
"tively open valley system 17.5 air-miles from the nearest

coast.

1970

Per cent
Number _ ~of kill

11 | 37.9
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Table 25b. Gyrfalcon food remains from Table 25a grouped
in various major catepories

Category.

Ducks

Shorebirds

Passerines-
Jaegers
Seabirds

Migratory birds subtotal
Ptarmigan
Ground squirrels
Microtines S

Resident species subtotal

Ptarmigan, jaegers, and
pround squirrels

Ptarmigan and Jaegers

Ptarmigan and ground
sguirrels

19701

NMumber

w W

-
w o= ~

N
N

19

Per cent
_of kill

Ligures for 1970 are calculated on the basis of 29 kiils.
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Table 26a. Gyrfalcon eyrie no. 15 , Seward Peninsula, g;

.Alaska g:

B

1970 g;

Per cent %

Name ' Number of kill %5

_Ptarmigan species . 17 41.5 i

Unidentified passerines 5 12.2 £

American Golden Plover I 9.8 $

Unidentified shorebirds 1 2.4 £
Long-tailed Jaeger 1 2.h
Snow Bunting 1 2.4
Unidentified birds 1 2.4
TOTAL BIRDS 30 73.1
Arctic Ground Squirrel 6 14.6
Lemming svecies 2 h.9
Ceollared Lemming 1 2.4
Vole species 1 2. h
TOTAL ‘MAMMALS 10 24 .3
Unidentified kill 1 2.4

TOTAL . UNIDENTIFIED KILLS 1 2.4 g

- TOTAL KILLS 431 %

1Eyrie no. 15 is located high on the side of a narrow creek
valley surrounded by high hills 15 air-miles from the
coast.
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Table 26b. Gyrfalcon food remains from Table 26a grouped

in various major categories

197071

‘Category ' ‘ Number
. Ducks
Shorebirds 5
Passerines 6
Jaegers 1
Seabirds ,
Unidentified birds 1
~Migrat0ry birds subtotal 13
Ptarmigan - 17
Ground squirrels 6
Microtines 4
Resident species subtotal - 27
‘Ptarmigan, jaegers, and
- ground squirrels | - 24
Ptarmigan and jaegers 18
Ptafmiéaﬁ and ground :
squirrels . . : .23

Per cent
of kill

31.5
43.

\O

29.1

lFigutes.for 1970 are calculated on-the basis-of 41 kills.




Table 27a. - Gyrfalcon eyrie no. 161, Seward Peninsula,
~ Alaska
1970
. Per cent
Name Number of kill
Ptarmigan species 27 36.0
Common snipe 3 4.0 :
Unidentified passerines 3 h.c ;
- Robin : 2 2.7 2
Lapland Longspur 2 2.7 +
Bar-tailed Godwit 1 1.3 :
Unidentified shorebirds 1 1.3 :
Say's Phobe - 1. 1.3 :
Varied Thrush 1 1.3 ?
Water Pipit 1 1.3 é
Fox Sparrow 1 1.3 E
- . . “‘é
TOTAL BIRDS I3 57.2 %
Arctic Ground Squirrel 25 32.73 E
Collared Lemming I 5.3 i
 Lemming species 2 2.7 ;
Vole species 1 1.3 .
v _ :
TOTAL MAMMALS 32 b2, %
TOTAL KILLS - 75 g
Eyrie no. 16 is located high on the side of a bPO“d river 3
valley 12 alr-miles from the coast. E
. :
i




Table 27b. - Gyrfalcon food renains from Table 27a grouped

in various major categories

Catepory

"Ducks ,
Shorebirds
Passerines
Jaegers
Seabirds

Migratory birds subtotal

Ptarmigan
Ground squirrels

. .
Microtines

Resident specles subtotal

Ptarmigan, Jjaegers; and
ground squirrels

’ a3 PP
Cel 2 CLlivA

[
T AaAnmAasv o

aeger

oy

+armi k
Wb ritar - 2.

.org

FPtarmigan and ground
squlrrels I

19701

Number

52

Per cent
_of kill

6.7
4.7

w N
w ]
ww o W

-2
co
ﬂ

69 .4

1Figures for 1970 are calculated on the basis of 75 kills.




fTablé“28; '‘The fahgel'id the per'cent occurrence and*numbers'of the threeimajor prey categories, migratory -
‘blrd species, and resident specles at 23 Seward Penilnsula Gyrfalcon nestings

1968 © | 1969 | 1970

Prey Category . Per cent : Numbers Per cent Numbers Per cent Numbers
or Group Range -Ranpge Range . ‘ange Range _Ranpe
Prarmigan 21.15 93.9 8; 153 - l2.7; 78.3 8; 37 . 16.6; 100.0  11; 84
Jaezers O;O;‘SO.9 ‘O; 28 ‘ 0.0; l12.0 : 0; 6 | 0.0; 56.5 0; A2
Ground squirrels ; 1.2; 48.4 i; 15 4,0; 60.3 = 1; 38 . 0.0; 33.3 0: 25
Migratory bird species . 3.7; 63.5  3; 33 15.2; 53.7 = 2; 22 - 0.0; 80.0  0;116
Resldent spécies i 35.5; 96.3 19; 157 6.35 84,8 95 47 AZO.O: 100.0 225 91

TOTAL NESTINGS 7 . 6 | 10

lAll arithmetic flgures represent the minimum and makimumkvalues obtained from Tables 12b through 27b.
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Larids?vand.Anatids,”and that nairs nesting inland feed
primarily on otarngan (Dement:ev and Gortchakovskaya,
1945, Cade; 1960). This sugq sts that Gyrfalcons will tend
to utilize those species that are the most abhundant (i.e.,
available and tnervfore possibly the easiest to catch) in
the genefal vicinity of the Gyrfalcon nesting cliff. From
my data on the food habits of Gvrfalcon nesting on the
Seward Peninsula, it 1s apparent that péirs nesting on the
coast or in an”drea strongly influenced by the coastal
environment prey upon species associated with both the
oastal and the inland habitats (especially Larids, Alcids,
jéegers, ground squirrels, and ptarmigan). In general, the
prey taken by avnes%ing Gyrfalcon nair on the Seward Penin-
sula.reflects .the habitat characteristics of the hunting
range'of that palr such that péirs nesting in the vicinity
of a particuiar species "concentration” will prey substan-
tialiy:on thét Speciéé. For example, pairs (eyrie numbers
one dnd four) nesting on the coast will take a substantial
number of iaegers, Alcids, and Larids compared with a pair
nuutlng in the uplands where otarngan and ground squirrels

will—preggmlnate.

Little is known about pnair or individual prefer-

erice. IL 1s note-worthy that the nes nq palir at the eyrie

designétéqgf2” in the tables took large numbers of Long-

Lallnd Jaeyero during a time when Roc? Ptarmigan were very

TRy Y-




plentiful in the 1mmedlate vicinity of their nest (about Lo
Vterrlgbrlal male Rock Ptarmigan were in view of their nest-
ing cliff).

_in 1969 this same pair (aé Judged by the color of
the membe:s_of the pair) accounted for at least six Long-
tailed Jaegers at a time when jaegers were much scarcer and
“when 11 other nestihg pairs of Gyrfalcons accounted for only
ten Long-tailed Jaegers (based on the prey remains).

‘Tables 124,b to 27a,b describe a continuum of the
Variability'bf Gyrfaicon prey ovef a large sample df eyries
invﬁiffering habitats and situations. It 1s possible to
fit all prévibus Gyrféléon food studies revorted in the
literature into this_broad vpicture. A broad continuum of
;situapions exists ranging from insular seabird eaters to
intcrior ptarmigan/ground squirrel eaters. 'This-general
continuum will be affected, for examnle, hy Ehe nearness
of waterfowl habitat (Bengtson, 1971). Eaéh general area
“of GyffaidOh nesting habiéét can be defined by geographical
.critefia:(the existence of mars hes coast lines, Piveré
'and uplénds, for example) and each of theserareas wiil tend
to ﬁave?its own general falcon/vrey relationship. Each
AGyffalcoﬁ pair, dependent upon-théir location in réiéfibn_
to Drey spec1es, will produce a unlform ‘dietary ovrey list,

,but that 1lst w11l be utronclv related to those vrey spe-

j01es found in the vicinity of the Gyrfalcons' nest. ’Subh

g
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a dietary list from one pair may or may not closely resem-
ble the dietary lists from other Gyrfalcon pairs depending
upon whether or not all the pairs are nesting in similar

habitat situations.




SUMMARY AND CONCLUSIONS

1. Breeding Gyrfalcon popﬁlations on Ehe Sewafd
Peninsula during the summers of 1968, 1969, and 1970 were
stable on a region-wide basis at a high level. Of 131
nestings observed, 34 occurred in 1968, 48 in 1069, and 49
in 1970. The low figure for 1968 reflects poor survey
*coverage in that year.

A2..'Loca1-shifting of populations within smaller
units of the peninsula occurfed which were correlated wilith
wpréy'aﬁ&hdénéé. :

3 Neéting—cliff tenacity was low. Over the
three summers only four per cent of the nésting sites were
occupied all three years.- The - interrelationships between
Rough-legged Hawks, Golden Eagles, and Ravens, all of.v
which also utilize cliffs as nesting sites, is ?Qmplex and
as yet poorly understood.

R 4.. Distribution on the peninsula is not uniform,
but controlled by the availability of nesting cliff$. Over

all thréeryears,66 per cent of the observed nestings

occurred in only about 2,200 square miles of the peninsula

or appfoximately 13 per cent.
75, Prey remains were collected from 37 nestings’
and‘l,ﬂ83-kills vere identified, representing 32 species of

birds and eight species of mammals. This is a considerably

i 121
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more diverse 1list of Gyrfalcon prey than has previously

been revnorted.

6. Four species were of overriding imvortance:
Rock Ptarmigan, Willow Ptarmigan, the Arctic Ground
Squirfel;.énd the. Long~tailed Jaeger. -These four made up
81‘per centrby number and 92 per cent by weight of the
samnle.

T. Prey utilization varied with availability
both tempofaily and spatially. While the four snecies
mentidnédfabove ébhtihued to bé important during all summ

1y shift thei

bde

r atten

it is apparent that Gyrfalcons read en-—

tions to members of a wide spectrum of other vrey species

as availability dictates.
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