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PLATE I. Female Gyrfalcon at nest. (The nest, #479, was visited to collect the eggs for
analysis once it had been determined that the eggs would not hatch.)
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A STUDY OF WINTERING AND NESTING
GYRFALCONS ON THE YUKON NORTH
SLOPE DURING 1975 WITH EMPHASIS ON
THEIR BEHAVIOUR DURING EXPERIMENTAL
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ABSTRACT

Studies of Gyrfalcons were conducted on the Yukon vNorth Slope during
the period from January thuly, 1975, to determine whether Gyrfalcons
winter in the area, to study the nesting behaviour and nesting success
of the birds, and to determine the effects on Gyrfalcons of disturbance

caused by helicopter overflights and by human presence. Supplementary

. data on occupancy and productivity of nest sites were collected during

1976.

Gyrfalcons were found to winter in the vicinity of nest sites.
Willow Ptarmigan, which occur in flocks in the willow scrub during the

winter, appear to be the principal prey item for the wintering Gyrfalcons.

Gyrfalcons nested successfully during 1975 at 12'nest sites and
fledged 38 young birds--a productivity of 3.2 young/successful nest. The
number of successful nests was similar to that of 1974 but was much re-
duced from that of 1973. The productlv:Ltles of successful nests, however,
was similar for all three years. Detalled observations were made of the

behaviour of nesting Gyrfalcons during each stage of the nesting cycle.’

Nesting Gyrfalcons were disturbed more frequently by helicopter
overflights at an altitude of 150 m than by overflights at 300 m. They
were not visibly disturbed by hellcopter overflights at an altitude of
600 m. Birds were less dlsturbed by helicopters during the winter than

they were during the nesting period (March-June).
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When kept to a comparatively low frequency, disturbance to nesting
Gyrfalcons by helicopter overflights and by human presence did not affect
the nesting success of the birds. Disturbance should, however, be con-
sidered as a possible factor that may lead to the failure of Gyrfalcons to

reoccupy disturbed nest sites in the year following the disturbance.

I e R s I s R s R u

C7. 03,00

R

ro

i

-

o 1



H

i T

3

Y ca o

. T e

-3

T T

23 Lo

e

Nl

iii

ACKNOWLEDGEMENTS

We wish to thank the Canadian Wildlife Service (C.W.S.) for their
continuing cooperation in this project and for their logistical support
during the winter surveys. In particular we wish to thank Richard Fyfe
and Harry Armbruster of C.W.S. for providing banding records, for examining
the embryonic content of addled eggs, and for their personal insight and

encouragement in the project.

We wish to thank the Yukon Game Branch and, in particular, Mr. David
Mossop of the Yukon Game Branch for collecting the 1976 Gyrfalcon nesting
data. Mr. Mossop realized the importance of determining the status of
the nest sites that had been studied during the previous years, arranged

to collect this information, and kindly released this information to the

authors. Without his assistance the supplement could not have been written.

The field studies were conducted by the senior author. J.D. Weaver,
S.K. Sherrod, and W.R. Koski accompanied Platt during parts of the field
program. R.A. Davis, W.W.H. Gunn, S.R. Johnson, W.R. Koski, W.J.
Richardson, G.F. Searing, and T.D. Wright assisted in the preparation

of this report. J. Erwin prepared the typescript.

The Laboratory of Ornithology, Cornell University, Ithaca, New York,
provided support facilities for Platt--a student at the uﬁiversity. Some
of the data presented in this report will be used as part of his Ph.D.

dissertation at Comell University. Platt wishes to thank T.J. Cade of




iv

the Laboratory of Ornithology for encouragement and support during his

thesis project.

The Arctic Gas Biological Report Series, of which this report is a
part, is a series of consultant project reports presenting data based on
field and laboratory studies. The format and presentation vary among

reports in accordance with the authors' discretion.

The data for this work were obtained as a result of investigations
carried out by LGL Limited, Environmental Research Associates, for
Canadian Arctic Gas Study Limited. The text of this report may be quoted

provided the usual credits are given.

ENge

JEEN

03 CO OO o 3

RN M T e

-.J

S

-

—

3 3 O]

C 3

T




TABLE OF CONTENTS
INTRODUCTION ........ Cetreeaan feieeseiaaeretsinarennenn Ceegeaeennnn
STUDY AREA ..... Cesasaen Cerrsearenans P Chseeeneaens
METHODS ..vvveernnnncncnnannns Ceiresasecesesoranes cereaeaenen .es
Winter SUTVEYS vueivreernerssasarenaancns teecaacaanans Ceeasisesann
Nesting Studies ....vevennerens. e ieesterrsacecnansanae rreceene
Helicopter Disturbance Experiments ..... tereanans fereacaanenan
RESULTS tvuiivnivnnonecsoreensecoenanonnsanns Cerreesianns fereees
Winter Surveys ..... Chreeriraennns e e Cereeesaanans
GYTfalConS v vveiereeronneeonsioaarensseaosscnansansannsns Crenees
Winter Availability of Prey Species ...iveeiiiesvronennans eene
Nesting Success s eseiieiriestansaroans Cetsecessceratarnshaieans
Disturbance by‘Humgn Presence ....... ceeseesaanaeeans . .o
Disturbance byrHelicopferé Chetssesirasenan Censssssanaaees Cieaeas
Responses to Helicopter Overflights ......... Ceennn Cheneeanna .
Habituation to Helicopter Disturbance ............. creseseaaen
Breeding Success of_Disfurbed Gyrfalcons ..v.oeieveniensne cesnenan
Reoccupancy in Sucéeeding Year of Disturbed Nest Sites .......
DISCUSSION ..vvvvnorcsnanns s aceestensaeanans Ceterieerasaanans .
Winter Océurrence in Study Area .......... ceeeana . cereaeas
Nest Site Selection ....... Ceerrestranasan Creresasaserer e veee
Gyrfalcon NUmbers ...vveceveeenees Ceesteessseaananne Cerecerretene
Effects of Disturbance ............ ceneae fitecesesasasacnsasennns
LITERATURE CITED ....... e U e
APPENDICES ..vcvvenvnens e hresariasoens tesessacesaereann N

SUPPLEMENT .........

10
10
10
14
17

24
24
24
32
34
37
40
40
42
45
49
56
58

82




vi

TABLE

10.

11.
121

13.

14.
15.

LIST OF TABLES

Snow Conditions and Winter Utilization of Gyrfalcon

NESE SifBS v ienieseerannoennnsosnsasssessassessnssnsasonnes

Censuses of Willow Plots on the Yukon North Slope,

February 1075 .iiuiitritiiiiinennenansonsosnnencasannssasns

Activity at Gyrfalcon Nest Sites on the Yukon North

Slope, January-Jume 1975 (.. .iieinii it eionnennaennnas
Nesting Results and Winter Eyrie Conditions ..............

Nesting Results and Winter Utilization of Nest Cliffs ....

Responses of Gyrfalcons at Nest Sites to Helicopter

Overflights, March-June, 1974 and 1975 ....ceiiviennnnnns

Summary of Responses to Helicopter Overflights at
Various Stages of the Nesting Cycle, March-June, 1974

10 TG B

Sumary of Degree of Disturbance by Helicopter Over-

flights, March-June, 1974 and 1975 ... ..virireniinennannnn

Habituation of Gyrfalcons to Helicopter Flights Past

Nest Sites, April-May 1975 .....coiiiiiniieaiiiininnnnn,

Nesting Success of Disturbed and Undisturbed Gyrfalcons,

- 4 T« N L

Reoccupancy of Successful 1974 Gyrfalcon Nests ........... :

Breeding History of Gyrfalcon Nest Sites on Yukon

North Slope, 1973 t0 1975 tiuverniivnirincnscncronnsncnnnnans

Number of Young at Successful North American Gyrfalcon

23 o
Observed Length of Daytime Incubation Periods .......... ces

Prey Items Fed to Young Gyrfalcons, 11-27 June 1975 ......

PAGE

18

19
22
23

25

29

31

33

35
39

46

48
67
76

sl

L

.




e — =

——

. — [jw

EREr—

R

- T

B

o T

T, =

. e

~

o

"

o

LIST OF FIGURES

FIGURE
1. Hypothetical Yearly Activity Pattern for Gyrfalcons on
the Yukon North Slope ........ celovecasarancesrosnrasacronn

vii

PAGE

43




viii

APPENDIX
1'

LIST OF APPENDICES

Observations of Nesting Behaviour .......cccceiunineecases

Pre-egg-laying Stage .....ccvveivesennenanans EPI, .

Egg-laying Stage ..e.ceceevscccens cessennne Ceeerersenan

Incubation Stage ....ceveennnes Ceeeceaencrarcetanen s

Post-hatching Stage ...eeeveeervareersnsooscnnns cearens

Defence of TerritOry civeiinreienerenacennccsaacesasssans

Winter Overflights by Helicopter of Gyrfalcons at

Nest Sites

----------------------------------------------

PAGE

59
59
64
65
73
77

80

L]

s S s [

3.




L

R

— . e

i

~

£

TR e T o

3

e e v

SUPPLEMENT

Observations During 1976 ..........c.cvvnnn. ereeaereaas e

INtrodUCEION «uierineteneveerenneeseaeasasesnesassasasasnssssnans

TABLE
16. Gyrfalcon Nesting Success on Yukon North Slope, 1976 ........

17. Reoccupancy During 1976 of Successful 1975 Gyrfalcon
o

18. Reoccupancy During 1976 of Successful 1974 Gyrfalcon
NESTS thiiiteiiiintisarsensanecsssnnsoonsansassasssssnssasaen




e T e T s I it T ot R i

-3

e e R e

3 3

INTRODUCTION

The North Slope of the Yukon Territory is an important area for

nesting Gyrfalcons (Falco rusticolus). GCyrfalcons were found to be

nesting there in 1974 during the period from mid-March to mid-July (Platt,

1975). Cade (1960) has postulated that Gyrfalcons may remain in their

Arctic breeding grounds throughout the year.

Several large-scale developments are currently being proposed for
parts of the Arctic. Little is known of the effects on raptors of such
large-scale developments. Studies of disturbance to raptors (reviewed
by Platt [1975]) suggest that disturbance by human activities may cause
a reduction, dislocation, or extirpation of a part of a raptor popula-
tion and that raptors are most vulnerabie to disturbance during the
earlier stages of the nesting cycle, i.e. before and during egg-laying

and during incubation.

Platt (1975) observed the behaviour of four pairs of nesting Gyr-
falcons during experimental helicopter flights over their nest sites.
During these tesfs, Gyrfalcons invariably either flew away from heli-
copters or assumed stress postures when helicopters passed 150 m above
“their nest sites. Gyrfalcons were less severely disturbed when heli-

copters passed 300 m above their nest sites.




Three important questions that were not answered by the 1974 study

were the following:

1) whether Gyrfalcons were present on the Yukon North Slope
during the winter months,

2) whether the Gyrfalcons that were subjected to helicopter
overflights in 1974 would reuse the same nest sites in
.1975, and

3) at what altitudes helicopters could fly over nesting

Gyrfalcons without eliciting a visible response.

The present study was conducted to continue the studies of 1974 and
to answer the above questions. The specific objectives of the present

study were the following:

1) to gather data during January and February to determine
a) whether Gyrfalcons were present in the study area
and, if so, what their activities were at this

time, and
b) whether an adequate prey population was present
to support over-wintering Gyrfalcons;
2) to gather data on the roles of male and female Gyrfalcons
during the various stages of the nesting cycle;
3) to determine the productivity of successful Gyrfalcon

nests in the study area during 1975;
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4) to determine the visible responses of Gyrfalcons to the presence
of helicopters
a) at various distances above an occupied nest site,
and
b) at repeated intervals within 2.5 km of a nest site;
5) to compare the nesting sucéess of Gyrfalcon pairs that were
exposed to helicopter disturbance with that of pairs that
were not exposed to such disturbance; and
6) to compare the reoccupancy in 1975 of Gyrfalcon nest
sites that were and were not disturbed by helicopter

overflights during 1974.

The data gathered during this study, when combined with similar data
from previous years, will provide an information base that can be used to
assess the impact of the proposed Arctic Gas pipeline on the bird popu-
lations of the area and to develop environmental recommendations to miti-

gate the impacts on the birds of the area.




STUDY AREA

The study area was located primarily on the North Slope of the Yukon
Territory, But a small portion of the study area was located in the North-
west Territories. The study area of approximately 19,500 km* was bounded
on the east by 136° 00' W, on the wést by 140° 11' W, on the north by the
Beaufort Sea, and on the south by an arbitrary line parallel to the coast
and approximately 100 km inland. Over a dozen rivers flow through the
area. The banks and cliffs of these rivers provide most of the Gyrfalcon
nest sites. Knolls and outcroppings on the coastal plain also provide

nest sites.

In order to protect the nesting Gyrfalcons from unauthorized visita-
tion by the public, the locations of nest sites are not revealed in this

report.
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METHODS
Winter Surveys

Nest sites of Gyrfalcons on the Yukon North Slope are known from
studies conducted during 1973 by the Canadian Wildlife Service (C.W.S.)
and during 1974 by Platt (1975). A Bell 206 helicopter was used to
visit known Gyrfalcon nest sites during the. period 15 to 25 January 1975
and again during the period 15 to 25 February 1975. Nest cliffs were
examined from the air and on foot for evidence of Gyrfalcon presence
during the winter. The amount of snow in each eyrie (nest ledge) was
noted. Coastal cliffs and major water courses were surveyed for Gyr-
falcons that were away from known nest sites. Surveys were conducted at

140 km/hr and at an altitude of 30 m above the ground.

Non-systematic surveys of samples of all major habitat types were
flown at 70 km/hr and 5 m above ground in order to determine which poten-

tial prey species were present during the winter.

Estimates of the numbers of ptarmigan in eight plots were also made.
The plots were selected from an altitude of 500 m above the ground.
Each plot consisted of a stand of willow that was 0.5 ha in area or
larger, that had a percentage cover by willow greater than 50%, and that
was surrounded by a willow-free area. The plots were located in the

valleys of Rapid Creek, Blow River, Babbage River, and Crow River; patches

] .




of willow meeting the above criteria were found neither above 300 m ASL nor

in the western third of the study area. The helicopter flew back and

forth across each plot about 5 m above the ground cover. Because ptarmigan

were reluctant to enter the open area surrounding the plot, the birds
that were present gathered at one end of the plot as the helicopter ap-

proached. An estimate was made of the number of ptarmigan that had

gathered at the end of the drive and that were seen to have escaped during

the drive.

Gyrfalcon prey remains and regurgitated pellets of undigested hair,
bones, and feathers were collected from areas near nest sites and perch
points; prey remains and contents of pellets were identified with the

aid of study skins and skeletons.
Nesting Studies

In order to monitor the progress of each Gyrfalcon pair through its
nesting cycle, all of the known Gyrfalcon nest sites in the study area
were observed periodically between 25 March and 15 June 1975. The heli-
copter was landed at least 1.5 km from each nest and the observer ap-
proached on foot to a point no closer than 400 m from the nest; there he

made observations of the nest with 8X binoculars and a 15X to 60X tele-

scope.
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At three nest sites extended observations of the nesting behaviour of

Gyrfalcon pairs were made from a blind. Such observations were made-
during the period prior to egg-laying, during egg-laying, during incuba-
tion, and during the nestling stage of the nesting cycle. Blinds were
located 450 m from the nest during the pre-egg-laying stage, 300 m from
the nest during the egg-laying and incubation étages, and 100 m from the

nest during the nestling stage.

Between 20 June and 1 July 1975, all known Gyrfalcon nest sites
were visited. Any young that were present were examined in order to de-
termine their ages and sexes. Through back-dating from this information,
the timing of previous stages of the nesting cycle was estimated. When-
ever it was possible, the young Gyrfalcons were banded in order that the

birds could be identified if recaptured or found dead at a later date.

The productivity of successful Gyrfalcon pairs in the study area was

determined from the ratio of the number of young birds known to have been

produced to the number of pairs known to have produced young birds.

During June, rock outcrops and river cliffs within the study area
were examined with a view to the discovery of Gyrfalcon nest sites that
were unknown prior to 1975. Sites that appeared to be potentiaily suit-
able for nesting Gyrfalcons were examined both from the air and from the

ground.




Helicopter Disturbance Experiments

Experimental flights by.a Bell 206 turbine-powered helicopter were
conducted over Gyrfalcons at six nest sites and in three hunting terri-

tories during the winter and at 17 nest sites during the nesting period.

For the overflights during the nesting period, the helicopter passed
over the nest at 160 km/hr and at one of four heights above the nest--150 m,
300 m, 365 m, or 600 m. Flights over nests passed parallel to and about
60 m in front of the nest cliff. Each nest was subjected to no more than

two such overflights during any one stage of the nesting cycle.

Winter overflights were conducted under much more variable conditions
because it was difficult to determine the locations of the birds and be-
cause it was desired to flush the birds in order to determine their ages

and sexes.

The disturbance considered in this study is visible disturbance--dis-
turbance that could be seen by an observer located at a distance from the
birds. A Gyrfalcon was considered to have been disturbed by an overflight
if, during the overflight, either it flushed from its perch without pre-
viously indicating the normal flight intention movements or it assumed a
stress posture while it continued to incubate (see Platt [1975]). Gyrfalcons
were considered to be undisturbed if they were not disturbed during this

study.
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In order to test nesting Gyrfalcons for their habituation to heli-
copter overflights, three nest sites were each subjected to a series of
from 6 to 10 helicopter flights within a two week period during the
nesting period. These flights passed in front of the nest cliffs at a
height of 150 m above the nest and at distances of 1.6 to 2.4 km from

the nest.

Occupied nest sites were chosen for the prolonged observations from
a blind or for the helicopter disturbance fests according to two criteria
--nests were selected that could be observéd from a distance of 300-400 m
and nests in the eastern part of the study area were préferred for logis-
tical reasons. Tested nest sites varied considerably in physical features
such as exposure, presence or absence of overhang, and configuration of

neighbouring cliffs.
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RESULTS

Winter Surveys

Gyrfalcons

At least seven Gyrfalcons were seen in January. Based on the rela-
tive sizes of the birds and the average rates of beating the wings, six
of these birds were identified as maleé and one was identified as a
female. During February, at least 11 Gyrfalcons were observed; six of
these birds were males and five were females. Some of the falcons seen
during January were probably seen again during February. One Gyrfalcon
was seen under poor light conditions and its age could not be determined.
All of the other Gyrfalcons that were seen during the winter surveys had
yellow feet and light breasts; these characteristics indicate that these

birds were all more than one year old.

Ten of the 18 winter sightings of Gyrfalcons were of lone birds that
were observed some distance from known nests. Four were seen during
January and six during February. All of these birds were seen near
patches of willow; one was flying above coastal cliffs and the other
nine were either flying or perched in river valleys. One bird was obser-
ved to fly slowly around some scattered willow bushes and to hover above

each bush.
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Eight of the 18 Gyrfalcon sightings occurred at nest cliffs. Three
lone birds (two males and a female) were seen at nest cliffs during Janu-

ary; a lone male and two pairs were seen at nest cliffs during February.

Twenty-eight Gyrfalcon nest sites that were used during either 1973
or 1974 were.visited during January 1975. These sites were examined
again at least once in February and three additional nest sites were
examined then for the first time. Fourteen of the 28 nest cliffs that
were visited during January showed signs of activity by Gyrfalcons. Thir-
teen of these 14 nest cliffs also showed evidence of recent Gyrfalcon

activity when revisited during February. Two nest cliffs that did not

- show evidence of having been frequented in January had abundant signs

of Gyrfalcon activity when examined during February. One of the three
nest cliffs that were visited only during February also showed signs of
Gyrfalcon activity. Thus 16 of the 31 nest cliffs that were examined
in February showed evidence of Gyrfalcon activity and a total of 17 nest
cliffs were frequented by Gyrfalcons during either January or Februaryn
The nest sites that were frequented were located throughout the study

area at both high and low elevations and near all of the borders of the

study area.

Gyrfalcons used two types of perches at the nest cliffs. One type,
the perch point, was situated in an open location that always commanded

a view of more than 180° and often commanded a view in every direction.

11
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Perch points were marked by scattered excrement and foot tracks but only
occasionally by regurgitated pellets. The only prey remains that were

found during the winter surveys were found at three perch points. Perch
points were found at every nest cliff that was frequented by a Gyrfalcon;

they occasionally occurred at more than one location on a nest cliff.

The other type of perch, the roost, was located on the face of the
nest cliff--either in a crevice or under a large overhang. The field of
view from these roosts was estimated to.be between 90° and 130° in all
cases. Regurgitated pellets and dozens (in some cases hundreds) of in-
dividual excretions on top of the snow were present at these roosts.
Roosts were found at 13 of the 17 nest ciiffs that were frequented by

Gyrfalcons.

The eyrie (nest ledge) was examined at 29 of the 31 nest sites

(eyries at two cliffs had been lost due to wearing away of the cliff face).

Table 1 shows the winter occurrence of Gyrfalcons at nest cliffs where
the eyries were filled with snow and at nest cliffs where the eyries were
free of snow in relation to the nesting history of the eyries during the
preceding summer. (Winter occupancy implies occurrence at the nest
cliff but not necessarily at the eyrie.)' The results suggest that, of
the 16 nest sites that were not successfully occupied in 1974 (no eggs
were laid or young raised), the birds preferred during the succeeding

winter to frequent those nest sites that had snow-free eyries; however,
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; . o o Eyrie Eyrie
ST e s T T Snow=free T i SnowsEilled
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West 51te not successfully occupled** in 1974

Nest cllff frequented in w1nter+ ' “ 6 - , 'A 9
“Nest' cliff not freéquented in w1nter A
Nest site successfully occupied in 1974 and

-not, disturbed by. helicopters or;by. pro-..
~ longéd himan preserice’ during this study

Vest cllff'frequented in w1nter
Nest cliff not frequentedr in winter. -~ -~ . 7= 2°
* FEyries haﬁﬁ@brnﬂéﬁéy at two of the nest cliffs that were examined.
Nest sites. that were disturbed during 1974 are not-included in this table.

*% Successfully occupled -- ecgs 1ald or young raised.
t Winter of 1974- 1975. ' "
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this suggested preference was not statistically significant (one-tailed
Fisher exact test; P = 0.066). This suggested preference for snow-free
eyries was not evident at the eight nest sites that were successfully oc-
cupied in 1974 and that were not disturbed during the nesting period
(either by helicopter overflights or by the presence for a week or more
of a human on foot at a blind). However, the sample size for these eiéht
sites was too small to permit meaningful statistical assessment of the

effect of snow conditions at eyries on the winter occupancy of these sites.

There was evidence (foot tracks) that Gyrfalcons had walked into three
of the 14 eyries that were snow-free in January. In late February these
three eyries showed further evidence of such visitations, and a fourth
showed evidence of having been visited for the first time. There was no
evidence during January or February that the birds had made the nest
cup (scrape) that is usually formed during the early stages of falcon

courtship (Bent, 1938, p. 460).

Winter Availability of Prey Species
In order for Gyrfalcons to successfully spend the winter in the study

area, a sufficient number of prey animals must be present.

There was evidence of the presence on the study area of only three
marmalian species or species groups--snowshoe hare (Lepus americanus),
weasel (Mustela spp.), and an unidentified microtine rodent--that could

serve as prey species for Gyrfalcons.
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Evidence of snowshoe hares was common in the spruce commmities.of
the 01d Crow Flats and the Mackenzie Delta. Small numbers were seen in
the study area in the upper portions of some of the river valleys that
contained stands of spruce. Snowshoe hares also occurred in the lower
sections of some of the river valleys in the few areas that contain stands
of willow 2-3 m in height. Although a Gyrfalcon.is capable of catching
and killing a snowshoe hdre (Dementiev, 1960), the sparse distribution of
snowshoe hares away from forested areas makes them a potential but minor

prey item.

Because weasels are relatively rare in the study area and because

they spend much of the winter beneath the snow where they feed on micro-

- tine rodents (MacLean et al., 1974), weasels are unlikely prey species

for Gyrfalcons.

The size of the microtine rodent population in the study area was not
determined. Tracks were occasionally seen on the snow in the foothills.
Microtine rodents were generally scarce in the foothills during the summers
before and after the winter surveys, but they were locally common on the
coastal plain (Platt, unpublished). Arctic microtine rodents are active
under the snow during the winter. When present on the surface of the snow
they would be highly vulnerable to Gyrfalcons. Of 26 winter pellets of
Gyrfalcons that were gathered at nest sites throughout the study area,
four were wholly and six were partially composed of the remains of micro-

tine rodents.




16
In addition to the Gyrfalcon only three species of birds--Snowy Owl
(Nyetea scandiaca), Common Raven (Corvus corax), and Willow Ptarmigan

(Lagopus lagopus)--were seen in the study area.

Three single Snowy Owls were seen in January and two were seen in

February. One Snowy Owl was seen on the sea ice 2 km from land; the others

were seen in river valleys near the coast. Groups of ravens were seen
at the Komakuk Beach and Shingle Point DEW Line stations. Single ravens
were seen in river valleys on four occasions during January and on six to
eight occasions during February. Because Snowy Owls and Common Ravens
are large and comparatively scarce, they are probably not potential prey

items for Gyrfalcons.

Willow Ptarmigan were the most abundant form of animal life that was
observed on the North Slope during the winter. They were found from the
sea coast to 60 km inland and from sea level to approximately 600 m ASL.
Large numbers of ptarmigan were also seen on Herschel Island, in the
Mackenzie Delta, and in the 0ld Crow Flats. Both male and female Willow
Ptarmigan were collected in the study area during the winter. Although
Rock Ptarmigan (Lagopus mutus) are present in the study area during the
summer, none were identified in either the winter flocks of ptarmigan or

the Gyrfalcon prey remains. -

A1l of the ptarmigan that were seen during the winter were in flocks

that included between 13 and 400 birds; the mean flock size was estimated
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to be 60 birds. All of the flocks were found in close association with
willow commmities. Willow patches throughout the study area contained
abundant signs of ptarmigan feeding activity and the patches of tall willows
with deep snow cover contained numerous roost sites. Densities of ptarmigan
in the eight willow plots that were censused ranged from 0 to 591 ptarmigan/
ha (Table 2). The two plots that did not contain ptarmigan showed signs

of recent ptarmigan activity.

Of 26 winter pellets of Gyrfalcons that were gathered at nest sites
throughout the study area, 22 pellets contained ptarmigan remains. Ptar-
migan remains were also found at three winter perch points. Because of
the evidence that Gyrfalcons commonly prey on ptarmigan during the winter
and because ptarmigan are abundant on the North Slope during the winter,
ptarmigan are considered to be the primary prey item for the Gyrfalcons
that winter on the North Slope. They are also the primary prey of Gyr-

falcons on the North Slope during the breeding season (Appendix 1).
Nesting Success

Table 3 summarizes the nesting success during 1975 at each of the 34
known Gyrfalcon nest sites in the study area. Two of the nest sites were
discovered during the course of the June surveys (birds did not nest at
these sites in 1974) and a third site was visited only during the June

surveys. The progress of the nesting birds was periodically monitored at

- the 31 other nest sites from the stage prior to egg-laying to the stage

of fledgling young.
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TABLE 2. Censuses of Willow Plots on the Yukon North Slope, February 1975.

Area of Number of Ptarmigan/

Plot (ha) Ptarmigan ha
3.0 350 117
2.0 80 40
1.0 150 150
0.7 400 571
0.7 125 179
0.7 90 120
0.5 0% 0
0.5 0* 0

* Contained signs of recent ptarmigan activity.
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TABLE 3. Activity at Gyrfalcon Nest Sites on the Yukon North Slope, January - June 1975.
Winter Activity at nest site
Condition of
Nest* Nest Ledge January February March-April June
210 Snow-filled Roost Roost Occupied 4 young
804 - Open Roost Roost Occupied 4 young
819 Snow-filled No activity Roost Occupied 4 young
896 Open Not visited No activity Occupied 4 young
138 Snow-filled Perch point Perch point No activity Scrape*¥,
defended
415 Open No activity No activity Occupied Scrape,
defended
567 Snow-filled Perch point No activity Occupied Scrape
788 Snow-filled " No activity Roost No activity Scrape;
defended
479 Open Roost Roost Occupied 4 addled eggs
954 Snow-filled Roost Roost Occupied No activity
936 Snow-filled Roost Roost Occupied 3 young
510 Open No activity No activity No activity No activity
893 Open Roost Roost Occupied 2 young
915 Open Not visited Perch point Occupiéd 1 young
508 Open Roost Roost Occupied 3 voung
747 Open Roost Roost ~ Occupied 2 young
280 Open No activity No activity Occupied Scrape
782 Open Perch point Perch point No activity No activity
925 Open Roost Roost No activity No activity
708 Snow-filled Roost Roost Ne activity No activity
646 Snow-filled No activity No activity Occupied Scrape
975 Snow-filled Roost Roost No activity No activity
226 Snow-filled Not visited No activity No activity No activity
496 Snow-filled No activity No activity No activity No activity
870 Not intact No activity No activity No activity No activity
558 Open No activity No activity- No activity No activity
579 Not intact No activity No activity No activity No activity
091 Snow-filled No activity No activity No activity No activity
528 Open No activity No activity No activity No activity
860 Snow-filled No activity No activity No activity No activity
296 Snow-filled No activity No activity No activity No activity
401 Not visited Not visited Not visited Not visited 4 young
942+ Not visited Not visited Not visited Not visited 3 young
871+ Not visited Not visited Not visited’ Not visited 4 young
Totals 15 Snow-filled 14 Frequented 16 Frequented 15 {ccupied 12 Produced young

14 Open

3 Not visited

2 Not intact

14 No activity
6 Not visited

15 No activity
3 Not visited

16 No activity
"3 Not visited

1 Produced eggs
3 Scrapes ,defended
3 Scrapes,undefende
15 No activity

* Nests are referred *o by mumbers that have been assigned hy C.W.S. )
%% Scrapes occur earlier in the year but ledges were not inspected until June.
+ Discovered in June. v
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Detailed observations of Gyrfalcon behaviour during each stage of the

nesting cycle are presented in Appendix 1.

At least one Gyrfalcon was present at 15 of the 31 nest sites that
were visited during the period prior to egg-laying (25 March to 23 April).
Eleven of these 15 nest sites had shown signs of Gyrfalcon activity during

the January or February visits.

~ Gyrfalcons laid eggs at 13 of the 34 known nest sites in the study
area (at 10 of the 15 sites known to have had Gyrfalcons present during
the stage prior to egg-laying). Egg-laying at all sites in the study area

began between 10 and 28 April 1975,

Twelve of the 13 pairs of Gyrfalcons that laid eggs hatched some or
all of their eggs. The estimated earliest and latest dates of hatching
were 26 May and 13 June. At least one young Gyrfalcon was fledged at each
of the 12 nests where eggs were hatched. A total of 38 young birds were

fledged--a productivity of 3.2 young/successful nest.

Occupancy during 1974, snow conditions in the eyrie during the winter

of 1974-75, utilization of the nest cliff during the winter of 1974-75, and

nest success during 1975 were interrelated. Of the nest sites that were
not successfully occupied during 1974, either eggs or young birds were pro-

duiced at four of the eight eyries that were snow-free during the winter,

- ‘but at none of the eight eyries that were snow-filled during the winter

L

[

S R

-

3

S R

NS S VR

L

A N S

7

3

—-—‘t

)

Lo L

C

f

-

»E-.

B N v T



o o N

]

3 ¢ T4

L

——

21

(Table 4). - The preference for snow-free eyries as "new' nest sites (i.e.,
nest sites that were not successfully oCcupied during the previous year)
was significant (one-tailed Fisher exact test; P = 0.038). Of the nest
sites that were successfully occupied in 1974 but that were not disturbed,
there was no such preference for snow-free eyries aé nest sites. Either
eggs or young birds were produced at three of the four eyries that were

snow-free in winter and at three of the four eyries that were snow-filled

during the winter (Table 4).

During March or April Gyrfalcons were visiting 11 of the 17 nest sites
that were frequented during the winter. Gyrfalcons were also found at four
additional sites that had shown no sign of activity during the winter.

Eggs were laid at only one of these four sites, whereas they were laid at

nine of the 11 sites that were frequented during the winter.

Of the nest sites that were not successfully occupied during 1974,
eggs were laid or young produced at a significantly higher proportion of
the sites (four of eight sites) where birds were present during the win-
‘ter of 1974-75 than of the sites (none of the 10 sites) where birds were
not present during the winter (one-tailed Fisher exact test; P =°0.023)
(Table 5). The sample size of sites that were successfully occupied during
1974 and that were not disturbed was, however, too small to permit meaning-
ful statistical assessment of the effects of winter presence on the success

of these nests during the succeeding summer (Table 5).




22

TABLE 4. Nesting Results and Winter Eyrie Conditions.+

Eyrie Condition in Winter

Snow-tree Snow-filled

Nest site not successfully occupied* in 1974

Produced eggs or young in 1975

No eggs or young in 1975
Nest site successfully occupied in 1974 and

not disturbed by helicopters or by pro-

longed human presence during this study

Produced eggs or young in 1975 3 3

No eggs or young in 1975

T Eyries had worn away at two of the nest cliffs that were examined. Nest sites
that were disturbed during 1974 are not included in this table.

* Successfully occupied -- eggs laid or young raised.
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TABLE 5. Nesting Results and Winter Utilization of Nest Cliffs.
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Winter Occurencet

Site Frequented Site Not Frequented

Nest site not successfully occupied®* in 1974

Produced eggs or young in 1975

Site defended in June 1975 but 0
no eggs or young
No activity in 1975+ 4 10

Nest site successfully occupied in 1974 and
not disturbed by helicopters or by pro-
longed human presence during this study

Produced eggs or young in 1975

Site defended in June 1975 but
no eggs or young

No activity in 1975 0 1

+ Winter of 1974-1975.
* Successfully occupied -- eggs laid or young raised.

+ Includes some sites where scrapes were formed but that were not defended in
June and that showed no evidence either of perching or of kills.
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Disturbance by Human Presence

Habituation of Gyrfalcons to humans on foot occurred at both sites
(#479 and #508) where a blind was located 300 m from the nest. One pair
was observed during egg-laying, the other during incubation. During the
first two or three days of obéervations, each falcon would either flush
from its perch or assume a stress posture (if it was incubating) when the
observer approached or left the blind. After this initial periocd each
bird would either remain on its perch or, if it was incubating, would con-
tinue to incubate in a posture that became increasingly normal with each
successive day. Habituation camnot readily be determined at the site
(#508) where a blind was located 100 m from the nest site during the brood-
rearing stage as this site had been subjected during the incubation period

to human presence at a blind located 300 m from the nest.
Disturbance by Helicopters

Responses to Helicopter Overflights

Thirty experimental helicopter flights over Gyrfalcon nests were
conducted during the period 25 March to 5 June 1975. These overflights
were conducted at 17 Gyrfalcon nest sites. Twelve overflights were con-
ducted during the two weeks prior to egg-laying, 10 during the two weeks

of egg-laying, and eight during the five weeks of incubation.

Table 6 presents the results of the experimental overflights that were

conducted in 1975 during the nesting period. The 1974 results are also
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TABLE 6. Responses of Gyrfalcons at Nest Sites to Helicopter Overflights#,

March-June, 1974 and 1975.

YEAR  NEST STAGE ALTITUDE OF RESPONSE TO HELICOPTERT
WHEN HELICOPTER
TESTED ABOVE EYRIE Undisturbed  Disturbed
(m)
1 2 3 4 5
1975 139+t Pre-egg-laying*# 300
Pre-egg-laying*# 150 M
"Incubation" 300 M
280+t Pre-egg-laying 365 M
Pre-egg-laying 150 M
4154+ Pre-egg-laying 300 F
Pre-egg-laying 150 F
5671t Pre-egg-laying 300 M
Pre-egg-laying 150 M
"Egg-laying"'** 600 M
""Egg-laying''#* 300 M
804 Pre-egg-laying 365 F
819 Pre-egg-laying 300 M
Pre-egg-laying 600 U
893 Egg-laying 150 MF
896 Egg-laying 365 F
915 Egg-laying*# 365 E
Egg-laying*# 150 F
954+t Pre-egg-laying 365 M
"Egg-laying' 365 M
281%*%%*  Egg-laying 150 MF
401 Egg-laying 365 U
508 Fgg-laying 600 MF
: Incubation 600 MF
_ Incubation 600 F
6461t "Incubation' 300 M
747 Incubation*#* 365 F
Incubation#*# 150 F
975t++ "Incubation" 600 M
479 Incubation 600 MF
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TABLE 6 (cont'd).

YEAR  NEST | STAGE ALTITUDE OF RESPONSE TO HELICOPTERY

WHEN HELICOPTER
TESTED ABO‘gi) EYRIE  (pgisturbed  Disturbed
1 2 3 4 5
19744+t 567 Pre-egg-laying®*® 300 M F
Pre-egg-laying®# 150 MF
139 Egg-laying®* 300 MF
Egg-laying*# . 150 F M
954 Incubation#*# 300 M
Incubation®# 150 F M
415 Incubation¥*#* 300 M
Incubation®# 150 M
2801t  Pre-egg-laying#*% 300 M
Pre-egg-laying®* 150 M

%  For each nest site tests are listed in the consecutive order in which
they were conducted.

+ 1 Watched briefly, normal posture.
2 Watched until out of sight, normal posture.
3 Watched, stress posture.
4 Flushed, maintained altitude.
5 Flushed, low weaving flight.

1+ Lone bird at nest site.

*% Both tests conducted on same day.

#%% Nest 281 was outside the study area.
i+ From Platt (1975).

Response of male Gyrfalcon.

Response of female Gyrfalcon.

U Response of Gyrfalcon of unknown sex.
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listed for comparison in Table 6. The five categories of behaviour are
those that were used during the 1974 study (Platt, 1975). Because obser-
vations of behaviour were not made in 1975 during the several days fol-
lowing the overflights, the 1974 behavioural category "abnormal behaviour
after disturbance' was not determined during 1975 and has been omitted
from Table 6. On some occasions the behaviour of both Gyrfalcons at

a nest was observed; on some occasions only one bird was present or

could be observed. It should be noted that some tests were of lone birds
(7 males, 1 female) that occupied nest sites. For these birds the terms

"egg-laying'' and "incubation'' have been used to denote the stages that

nesting pairs had generally attained at the times that the tests were con-

ducted.

The sample size of helicopter overflights was too small to look simul-
taneously at the relationships between the altitudes of the overflights,
the presence of a lone bird or a pair at a nest, the sexes of the birds,

the stages of the nesting cycle, and the intensities of the disturbances.

Both lone birds and pairs appeared to react similarly to helicopter
overflights. Of the lone birds that were tested, 47% were disturbed; of
the paired birds that were tested, 55% were disturbed. Although the sam-
ple sizes are too small for statistical testing, the reactions of lone birds
and the reactions of paired birds appeared to differ only for the overflights
at an altitude of 300 m. At this altitude none of the four lone birds °

tested during the pre-egg-laying'stage were disturbed but three of the four
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lone birds tested during the '"egg-laying' or "incubation' stages were dis-
turbed. For the paired birds, however, all of the three birds tested at
300 m during the pre-egg-laying stage were disturbed, but none of the three
birds tested at this altitude during the egg-laying or incubation stages

were disturbed.

Both sexes appeared to react similarly to helicopter overflights. Of
the males that were tésted, 55% were disturbed; of the females that were
tested, 53% were disturbed. Although the sample sizes are quite small, no
differences were evident in the reaction of the two sexes for different

altitudes of overflights or for different stages of the nesting cycle.

Table 7 shows the number of helicopter disturbances to individual birds
during 1974 and 1975 for each stage of the nesting cycle that was tested.
The birds appeared to react similarly during each of the three stages.

There was an inverse relationship between the percentage of the birds that
were disturbed and the altitude of the helicopter above the nest. All of
the Gyrfalcons that were tested at an altitude of 150 m during the breeding
season were disturbed by the overflights. None of the birds that were

tested at an altitude of 600 m showed signs of stress during the overflights.

A significantly greater percentage (100%) of the overflights at an
altitude of 150 m caused disturbance than of those at 300 m (43%) (one-
tailed Fisher exact test; P = 0.0003). The percentage of the overflights
at an altitude of 300 m‘that caused disturbance was also significantly

greater than that at 600 m (0%) (one-tailed Fisher exact test; P = 0.027).

3

]

L_J

L

3

S B DU

N B T

L. J

L AT . S

3 3

€3

Lo & O]

I S S PN N

-

P N

e

[P

e -

- o~

-

R A S

R



3

—r we e v

s N s R

-

B AR

e N it T sevtes D e D oo R

v ve el e

— e

v T,

— e

v T

TAT v cer oy

29

TABLE 7. Summary of Responses to Helicopter Overflights at Various
Stages of the Nesting Cycle, March-June, 1974 and 1975.

ALTITUDE OF HELICOPTER ABOVE EYRIE (m)

STAGE WHEN TESTED © 150 300 365 600

Pre-egg-laying

No. of Overflights 7 7 3 1

No. of Disturbances* 7 3 1 0

% Disturbed 100% 43% 33% 0%
Egg-laying

No. of Overflights 7 3 4 3

No. of Disturbances 7 1 1 0

% Disturbed 100% 33% 25% 0%
Incubation

No. of Overflights 4 4 1 6

No. of Disturbances 4 2 0 0

% Disturbed 100% 50% 0% 0%
Total

No. of Overflights 18 14 8 10

No. of Disturbances .18 6 2 0

% Disturbed 100% 43% 25% %

*Bird either flushed from perch or assumed stress posture.
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Table 8 shows the degree of disturbance to individual birds for each
altitude of helicopter overflight during 1974 and 1975. Of the birds that
were disturbed by the helicopter overflights, 61% of those tested at 150 m
had the most severe disturbance reaction (flushed with low weaving flight)
but only 17% of those tested at 300 m had the most severe disturbance reac-
tion. However, this suggested difference in severity of reactions was not

statistically significant (one-tailed Fisher exact test; P = 0.077).

Eight overflights of Gyrfalcons perched in the vicinity of six nest
sites were conducted during the winter surveys in January and February.
The results of these overflights are described in Appendix 2. The birds
did not appear to be as disturbed by the helicopter during the winter as
they were during the nesting period. They did not flush until the heli-
copter was approximately 100 m or less from them. Although these Gyr-
falcons exhibited stress behaviour when the helicopter passed near them,
they often appeared reluctant to flush. This reluctance may have been re-

lated to the extreme temperature at the time of the tests (-35° to -40°C).

Three overlights were conducted during January or February of lone
Gyrfalcons that-were perched on promontories located several kilometres
frbm any nest cliff. These birds showed the least response to helicopters
of any of the Gyrfalcons that were tested in either 1974 or 1975. None
of the birds exhibited a disturbed reaction when the helicopter passed

100 m above them; they simply watched from normal perched positions.
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TABLE 8. Summary of Degree of Disturbance* by Helicopter

Overflights, March-June, 1974 and 1975.

ALTITUDE OF HELICOPTER ABOVE EYRIE (m)

'REACTION OF GYRFALCON 150 300 365 600

1. Watched briefly, normal posture 0 0 2 4
2. Watched until out of sight, normal posture 0 8 4 6
3. Watched, stress posture 2 0 0 0
4. Flushed, maintained altitude 5 5 2 0
11 1 0 0

5. Flushed, low weaving flight

* A11 stages of the nesting cycle have been combined.
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Habituation to Helicopter Disturbance

Three Gyrfalcon nests were each exposed to repeated helicopter flights
in order to determine whether the birds habituate to helicopter flights
(i.e., show a lessening of the response to helicopters after repeated ex-
posures). Each nest was exposed during a two week period of the nesting
cycle to from 6 to 10 helicopter flights at lateral distances of 1.6 to
2.4 km from the nests. The behaviour of the birds was observed during at

least the first and last flight past each nest.

Table 9 presents the results of the habituation tests. The number of
tests is too small to draw any valid conclusions; the three pairs of

Gyrfalcons were disturbed by only two of the 14 flights that were observed.

When the helicopter was in sight, the birds always became alert, al-
though one did so only briefly. They compressed their feathers, watched the
aircraft, and sometimes turned on their perches toward the helicopter. In
one case a falcon left its perch without displaying the normal intention
movements even though the helicopter passed no closer than 1.6 km (laterally)

from the nest.

When the helicopter was not in sight but could be heard by the observer
and presumably by the Gyrfalcons, the birds did not visibly respond to the
sound of the helicopter. They did not change their perches in order to see
the source of the noise. This lack of response to sound also occurred at
one nest after the young had hatched--an unscheduled helicopter passed out
of sight from but within 200 m of a pair of Gyrfalcons at their nest and

did not elicit a response'from the birds.
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TABLE 9. Habituation of Gyrfalcons* to Helicopter Flights Past Nest Sites,

April-May 1975.

Stage Lateral Response to Helicopter#**
when Flight Distance None Undisturbed Disturbed
Nest Tested No. from Nest (km) 0 1 2 3 475
819t Pre-egg-laying 1 1.6 X
(2-15 April) - 2 1.6
3 2.4 X
4 2.0
5 1.6 X
6 1.6 P
7 1.6
8 1.6
9 1.6
10 1.6 X
479 Egg-laying 1 1.6 X
(16-29 April) 2 2.0 X
3 1.6
4 2.4 X
5 1.6 X
6 1.6
7 1.6 X
508+t  Incubation 1 1.6 X
(14-25 May) 2 1.6 X
3 2.0
4 2.4
5 2.0 x
6 2.4 X

k%

tt

Because most birds were not flushed, sexes of birds could rarely be deter-
mined. Usually only the bird at the nest was observed.

Helicopter out of view, no response.
Watched briefly, normal posture.

Watched until out of sight, normal posture.
Watched, stress posture.

Flushed, maintained altitude.

Flushed, low weaving flight.

Previously subjected to overflight at 300 m on 25 March (response 4) and to
overflight at 600 m on 28 March (response 1).

Previously subjected to overflights at 600 m once during eog laying, once
during incubation on 23 April and once on 14 May two hours before first hab-

ituation test (all response 2).

AN O
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Breeding Success of Disturbed Gyrfalcons

Throughout this section data collected in 1974 as well as 1975 are

considered.

During 1974 and 1975, Gyrfaicons were disturbed by helicopter over-
flights at eight nest sites during the period prior to egg-laying. Young
were raised at the two such sites where pairs of birds were present. No
young were raised at any of the six such sites where only lone birds were

observed.

Table 10 shows the nesting success in 1974 and 1975 of each nest site
at which eggé were laid and the histbry of disturbance at each site. Only
one nest at which eggs were laid was abandoned after being disturbed. This
nest was abandoned five days after being disturbed, probably because of
severe weather conditions (Platt, 1975). The pair successfully renested
nearby and the two nests are considered as one successful nest in the
treatment of the data. Eggs did not hatch at one other nest. Examination
of these eggs revealed no sign of embryonic development although the pair
was observed to copulate. This pair was tested during the egg-laying stage
for habituation to a series of helicopter flights at lateral distances of
1.6 km to 2.4 km from the nest; there was no visible evidence of distur-
bance during these tests. Because Gyrfalcons commence incubation before
the last egg is laid (Platt, unpublished) two disturbances would have been
necessary to have chilled all of the eggs before embryonic development had
started in any of the eggs. The failure of these eggs to hatch is probably

due to a failure of the birds to fertilize the eggs.
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TABLE 10. Nesting Success of Disturbed and Undisturbed Gyrfalcons®, 1974 and 1975.
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No. of Nests No. of Nests No. of Young Productivity/
that did not that Raised . Produced Successful Nest
Raise Young Young ' :
Tested by Helicopter.
Subjected to Human Presencet
Disturbed®**® by Helicopter
prior to egg-laying 2 7 3.5
first during egg-laying 1 2 2.0
first during incubation 1 4 4.0
Not Disturbed by Helicopter 1 1 3 3.0
Not Subjected to Human Presencet
Disturbed** by Helicopter
prior to egg-laying - - -
first during egg-laying 3 7 2.3
first during incubation 2 5 2.5
Not Disturbed by Helicopter 2 8 4.0
Not Tested by Helicopter
Subjected to Human Presencet 1 4 4.0
Not Subjected to Human Presencet 12+t 36 3.3

* For those nest sites where eggs were laid.
+ Of a week or more in duration,

*% Bird either flushed from perch or assumed stress posture.

++ Number of young not known for one nest.
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Young were raised at all of the other nests where eggs were laid.
Eleven nestAsites where the numbers of young produced are known were sub-
jected neither to helicopter overflights nor to the presence for a period
of a week or more of a human on foot at a blind located 300-400 m from
the nest. The productivity of these sites was 3.3 young/successful nest.
The productivity of the seven nests that were tested by helicopter but
not subjected to human presence was 2.9 young/successful nest. The pro-
ductivity of the five nests that were both tested by helicopter and sub-
jected to human disturbance was 3.2 young/successful nest. The differences
among these productivities were not significant (Kruskal-Wallis; H = 0.4;

df = 2; n =11, 7, 5; P > 0.8).

It is possible, from Table 10, to examine separately the productivities
of nests where disturbed reactions were and were not observed. The pfo—
ductivity of the five nests that were disturbed by helicopter overflights
but that were not subjected to human presence was 2.4 young/successful
nest. The productivity of the four nests that were both disturbed by
helicopter and subjected to human presence was 3.3 young/successful nest.
The productivity of the 13 nests that were not subjected to human presence
and that were either not tested by helicopter overflights or not disturbed
when tested was 3.4 young/successful nest. The differences among these
three productivities were also not significant (Kruskal-Wallis; H = 3.4;

df = 2; n=13, 6, 4; P > 0.1).

If the factor of human presence is ignored, the difference in pro-

~ductivities between the 12 nests that were not tested by helicopter over-

flights (3.3 young/successful nest) and the 12 nests that were tested

3

L3

I

L

]

3 31 01 T3 [f] 3 O 31 ¢

]

L

Y

C_ ]

(3 (2

c_31 3

b e .

. e

[ U S

PP

[

B i N T S S

N A L B L I

[P R



T s

TN

Cy £33

e e 3 o e ¥ N

N i S et R e

Wy e ™ T T

D S T S SVE VN

“

— oo Co3 ey /.o o o 3 /3 3 3

T

P i

e e ow

. e wn

T ar e

B

= e W e T YT

P . T

37

(3.0 young/successful nest) was not significant (two-tailed Mann-Whitney;

U

il

61; n =12, 12; P > 0.1). The difference in productivities between
the nine nests where birds were disturbed by the overflights (2.8 young/
successful nest) and the 15 nests where the birds were not tested or not
disturbed when tested (3.4 young/successful nest) was also not significant

(two-tailed Mann-Whitney; U = 45; n = 9, 15; P > 0.1).

If the helicopter tests are ignored and the productivities are com-
pared between the sites where observations were made from a blind for a
week or more and the sites that were not subjected to prolonged human
- presence, then the difference in productivities between the 18 nests
that were not subjected to human presence (3:1 young/successfui neSt) and-
the six sites that were subjected to human presence (3.3 young/successful
nest) was not significant (two-tailed Mann-Whitney; U = 47; n = 18, 6;

P >0.1).
Reoccupancy in Succeeding Year of Disturbed Nest Sites

Of the 13 Gyrfalcon nests that produced young in 1974, four were
subjected to two helicopter overflights during the 1974 nesting cycle,
one overflight at an altitude of 150 m above the nest and one at 300 m.
Birds were disturbed by one or both of the overflights at each nest site.
Three of these four nests and one additional nest were subjected to the
presence of a human on foot who conducted 7 to 10 days of observations

from a blind located 300-400 m from each nest. Three of the?five disturbed
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nests had snow-filled eyries and birds present during the winter of 1974-75;

two had snow-free eyries and no evidence of birds present during the

winter. Eight of the 13 nests were not disturbed either by helicopter or by
the presence of a human on foot; Table 1 gave the observations of snow condi-

tions and falcon presence at these eight nests during the winter of 1974-75.

Table 11 shows the reoccupancy in 1975 of the successful 1974 nest
sites. None of the five nest sites that were disturbed during 1974 were
reoccupied in 1975 to the stage where the adults produced eggs, but eggs
were laid during 1975 at six of the eight nest sites that were subjected
neither to helicopter overflights nor to human presence during 1974. The
difference in reoccupancy between the disturbed nest sites (0%) and the
undisturbed nest sites (75%) is significant (one-tailed Fisher exact test;
P = 0.016). Because the reoccupancy (to the stage where eggs were laid)
of nest sites that were successfully occupied and not disturbed during
1974 appeared to be independent of winter snow conditions at the eyrie and
appeared not to be strongly dependent on the occurrence of birds at the
site during the winter, and because birds were present during the winter
at three of the five successful 1974 sites that were disturbed during
1974, the failure of Gyrfalcons to nest in 1975 at the five nest sites
that were disturbed during 1974 appears to be a result of the disturbance

that occurred to the birds at these sites during 1974.
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TABLE 11. Reoccupancy of Successful 1974 Gyrfalcon Nests.

STATUS OF NEST SITE IN 1975

Status of Successful Produced Eggs Defended in June No Activity*
Nest in 1974 or Young No Eggs or Young
Disturbed by helicopterfand 4 :
subjected to human presence 1 . 2
Disturbed by helicopter but not
subjected to human presence 1
Not disturbed by helicopter but
subjected to human presence 1
Not disturbed by helicopter or
subjected to human presence 6 1 1
- Total ” 6 3 4

* Includes some sites where scrapes were formed but that were not defended in June and that showed no
evidence either of perching or of kills.

+ Bird either flushed from perch or assumed stress posture. (Disturbance to birds occurred in 1974
~———at-all-sites where helicopter tests were conducted.)

+0f a week or more in duration.
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DISCUSSION
Winter Occurrence in Study Area

Gyrfalcons compete for nest sites with Common Ravens and with the
three other raptors that nest on cliffs in the study area--Golden Eagle
(Aquila chrysaetos), Rough-legged Hawk (Buteo lagopus), and Peregrine
Falcon (Falco peregrinus). Gfrfalcons frequently use nests that have been
constructed by ravens or by the other cliff-nesting raptors and cliffs

that are known to have been used by Gyrfalcons have later been used by one

of the other species (White and Cade, 1971; Platt, unpublished). By spending

the winter in the study area adult Gyrfalcons may have an advantage in
nest selection over the other cliff-nesting raptors in that they are able
to occupy preferred nest sites before the other species have returned in

the spring from the south.

Another advantage to Gyrfalcons of wintering in their breeding rénge
is that the birds can commence the breeding cycle during the winter.
There is thus sufficient time available to the birds to renest if the
eggs are lost during the early stages of incubation. Renesting by Gyr-
falcons occurred in the study area oﬁ two occasions during 1974 (Platt,

1975).

The results of the winter surveys for potential‘prey species suggest

that raptors that spend the winter in the study area must be capable of
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consistently killing ptarmigan--the only sufficiently abundant potential

prey species. Adult Gyrfalcons have hunting abilities that are well-

adapted to the taking of ptarmigan. It is possible, however, that juven-

ile Gyrfalcons may lack the hunting efficiency necessary for consistently tak-
ing ptarmigan. Manniche (1910) and Bird and Bird (1941) reported that lem-
mings made up the vast majority of the stomach contents of juvenile Gyr-
falcons in Greenland during the fall and early winter. (They did not,

however, supply any information on relative abundances of prey species).

Most of the Gyrfalcons that winter in southern Canada and the United
States are juveniles (Platt, 1976). The present study found that all of
the Gyrfalcons that wintered on the étudy area and whose ages could be de-
termined were adults. The presence of only adult Gyrfalcons in the Arctic
during the winter is probably a result of there being both an advantage
for the adults to remain (nest site selection and possible reﬁesting)
and a.disadvantage for the juveniles to remain (difficulty in obtaining

" food).

It is not known whether Gyrfalcons occur on the study area each
winter, but it is expected that they winter on their breeding grounds
whenever the numbers of ptarmigan are sufficient to support the birds.
(Willow Ptarmigan are at least in part migratory [Irving et al., 1967],
but the percentage of the birds that normally leave the Yukon North Slopev
during the winter is not known nor is the minimm pOpulatio? that over-

winters in the study area). . Juvenile Gyrfalcons probably éisperse to the
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south during September, October, or November. Figure 1 places the known
activities of Gyrfalcons on the Yukon North Slope into a proposed 12 month

activity pattern.
Nest Site Selection

There is a considerable degree of relocation of Gyrfalcon nest sites
from one year to the next. Thirteen pairs of Gyrfalcons nested on the
study area during each of 1974 and 1975. The 26 nests for the two years
were located at 20 nest sites. These 20 nest sites were widely-separated
and distinct rather than alternate sites within the same territories.
Although the number of breeding pairs was the same in both years, seven
of the 13 pairs that bred during 1975 did so at nest sites that were not
used during 1974. Because the adult birds were not banded, it is not
known how many of the birds that nested in 1975 were the same as those
that nested in 1974. Some of the birds that nested at new locations in
1975 may have been birds that did not nest in the study area in 1974 or
birds that nested for the first time in 1975. Some may have been birds
that chose new nest sites in 1975 because of natural factors or because

of disturbance at their previous nest sites.

The nest sites where Gyrfalcons nested successfully without distur-
bance during 1974 appeared to be favoured as nest sites during 1975. The
tendency to reoccupy such a site appeared to be independent of the snow
conditions at the eyrie. Birds were present during the winter at 75% of

these nest sites. These nest sites were probably reoccupied in preference
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to new nest site locations by one or both of the birds that successfully
nested at the sites during the previous year. That falcons tend to return

to the same nest cliff each year has been documented for Peregrine Falcons

by Hall (1955).

Some nest site selection had occurred by February when pairs were
found at some of the nest sites. Of the nest sites that were not suc-
cessfully occupied during 1974, nesting in 1975 occurred at significantly
more of the sites that were occupied during the winter of 1974-75 than

at the sites that were not occupied during the winter.

Selection of 'new'" nest sites (sites that were not successfully occu-
pied during the previous year) does not appear to occur in response to the
numbers of prey that would be available when the Gyrfalcons raise their
young. The prey base that is present during the winter when the site

selection occurs is quite different from the prey base that is present

during the spring. Migratory birds and hibernating mammals are unavailable

during the winter and ptarmigan occur in flocks during winter but as

scattered territorial birds during spring.

If selection of '"new" nest sites is not attributable to the availability

of prey for the raising of young, then it is perhaps due to the accepta;
bility of the nest structure to the birds. Gyrfalcon eyries with a pro-
minent cliff projection over the nest (described by Cade [1960] as a

common feature of Gyrfalcon nests in Alaska) were not common on the Yukon
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North Slope; approximately two-thirds of the sites did not have such a
projection. In the absence of such a projection, the tendency of a nest
site to be filled in with snow is dependentAupon the orientation of the
nest site to the prevailing winds and to the winds associated with winter
storms. The birds that occurred during the wiﬁfer at nest sites where
birds did not nest successfully during the previous summer appeared to
prefer nest sites with eyries that were snow-free. For these sites nesting
(to the stage of egg-laying) occurred only at sites where the eyries were
snow-free. These data suggest that nest sites that are open during the
winter are preferred as ''new'" nest sites for egg-laying. It is possible

that open nest sites are selected in order to allow the birds to perform

‘the early courtship displays that occur on the nest ledge and that more

early displaying by males may be required in order to encourage females
to accept '"new'" sites than is required in order to encourage females to

reoccupy previously used nest sites.
Gyrfalcon Numbers

Although the productivity of successfully-breeding pairs of Gyrfalcons
on the Yukon North Slope remained high in 1974 and 1975, the number of
Gyrfalcons that nested successfully in the study area decreased sharply
from 1973 to 1974 and changed little from 1974 to 1975. Table 12 lists
the nesfing history during the years of 1973, 1974, and 1975 at each of
the 34 known Gyrfalcon nestlsites in the study area. At least 29 pairs
produced young in 1973, at least 13 pairs produced young in 1974, and 12

pairs produced young in 1975. (There would probably have been only one
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TABLE 12. Breeding History of Gyrfalcon Nest Sites on Yukon North Slope,

1973 to 1975.

Nest Site 1973% 1974%+ 1975

210 3 young 3 young 4 young
804 3 young 4 young 4 young
819 3 young 2 young 4 young
896 3 young 3 young 4 young
139 3 young 2 young Adult, scrape
415 2 young 3 young Adult, scrape
567 ) 1 young 3 young Scrape
788 3 young 3 young Adult, scrape
479 A 2 young 3 young 4 eggs
954 3 young 4 young No activity
936 Adult ? youngt 3 young
510 i 3 young 4 young No activity
893 ? young No activity 2 young
915 2 young No activity 1 young
508 ? young No activity 3 young
747 4 young Adult 2 young
280 3 young Adult Scrape
782 1 young 2 adults No activity
925 3 young 2 adults No activity
708 4 young 2 adults No activity
646 3 young No activity Scrape
975 1 young No activity No activity
226 3 young No activity No activity
496 4 young No activity No activity
870 ? young No activity No activity
558 4 young No activity No activity
579 2 young No activity No activity
091 2 young No activity No activity
528 No activity 4 young No activity
860 3 young ? No activity
296 4 young ? No activity
401 No activity 2 adults 4 young
942 ? ) No activity 3 young
871 ? No activity 4 young

Number

producing

young 29 13 12

Number of nests

where number of

young known 26 12 12

Nunber of young

at these nests 72 38 38

Productivity

per success- .

ful nest 2,8 3.2 3.2

* Pata from CWS banding records.
&% Information collected by Platt during 1974 study.
t At least two young.
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or two unknown pairs, if any, that nested successfully in the study area

in 1974).

The productivity of successful nests was 3.2 young/successful nest
in 1975, 3.2 young/successful nest in 1974, and 2.8 young/successful nest
in 1973. The differences in productivities among the three years were |
not significant (Kruskal-Wallis; H = 2.6; df = 2; n = 26, 12, 12; P > 0.2).
Table 13 lists the productivities per successful nest for all known North
American studies of Gyrfalcons. The average yearly productivity per
successful nest for the Yukon North Slope is as highlas that for nests

in any other area of North America that has been studied.

It is difficult to account for the decrease in the numbers of breeding
Gyrfalcons from 1973 to 1974. High mortality during the winter of 1973-
1974 might have caused the decrease, but there is no direct evidence of

the occurrence of heavy mortality and the cause of such supposed morta-

lity is not known.

Another possible factor is the amount of prey available during the
early nesting season, when the Gyrfalcon pairs were forming. If the
numbers of ptarmigan available then were not sufficient, there might have
been a decrease in the number of pairs of Gyrfalcons that commenced the
nesting cycle. Maher (1974) showed that a change in the abundance of
rodent ﬁrey from one year to the next had a direct effect on the number

of rodent-eating jaegers (Stercorarius spp.) that nested injan area, For
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TABLE 13. Number of Young at Successful North American Gyrfalcon Eyries.

No. of Nests

Average 2.9

No. of with Known No. of Young per
Region Year Young No. of Young Successful Nest Source
Seward Peninsula, 1968 76 28 D.G. Roseneau?
Alaska . 3
; 1569 93 37 2.5 D.G. Roseneau
; Average 2.6
| Colville River,
| Alaska 1952 12 3.0 Cade (1960)
|
: 1956 11 2.2 Cade (1960)
! 1957 4 1.3 Cade (1960)
«’ 1959 24 10 2.4 Cade (1960)
1967 28 10 2.8 T.J. Cade?
1968 28 10 2.8 T.J. Cade’
1969 26 9 2.9 T.J. Cade®
1971 25 10 2.5 T.J. Cade!
1975 32 12 _2.7 T.J. Cade?
Average 2.5
Colville River
| Drainage, Alaska 1975 62 25 2.5 T.J. Cade®
i
| North Slope,
% Alaska 1957 3 2.3 Cade (1960)
i 1958 2 . Cade (1960)
Average 2.2
7 North Slope,
[ Yukon 1973 72 26 2.8 CWs*
i 1974 38 12 3, Present study
| 1975 38 12 3.2 Present study
! Average 3.1
Ungava Bay,
! Québec 1967 8 3 2.7 J.D. Weaver?
| 1968 6 2 3.0 J.D. Weaver?
| 1969 6 2 3.0 J.D. Weaver?
1970 12 3 4.0 J.D. Weaver?
i 1971 4 2 2.0 J.D. Weaver?
; 1972 15 5 3.0 J.D. Weaver?
| 1975 7 2 : 3.5 J.D. Weaver, R.B. Berry?
| Average 3.0
| Southwest
é Greenland 1972 8 3 2.7 Burnham et a7. (1974)
E 1973 10 4 2.5 Burnham ¢t qf. (1974)
| 1974 10 3 3.3 W.A. Burnham®
1975 6 2 3.0 W.A. Burnham?

3 Unpublished annual reports to the Arctic Institute of North Amcrlca
Unpubllshed field notes.
Progress reports to Alaska Department of Fish and Game.
| * Banding records of CWS.
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those Gyrfalcons that did nest, however, the amount of prey available
later in the year in both 1974 and 1975 was sufficient to maintain a high
average production of young from the successful nests. Ground squirrels
out of hibernation and migrant birds could have augmented the Gyrfalcon
prey base sufficiently to maintain this high productivity. There was

no evidence at any of the nest sites of starvation (as has been recorded

in Alaska [Cade, 19601]).

If low numbers of available prey during late winter account for the
low numbers of nesting Gyrfalcons in 1974 and 1975 in comparison with
1973, then it would be expected that many non-nesting birds would be
present in the study area. There was little evidence of the presence of
such birds in the study area. Lone birds at nest sites would only account
for a small fraction of these birds. The majority of the birds that did

not nest may have emigrated from the study area to areas where sufficient

prey was available.
Effects of Disturbance

Platt (1975) discussed the possible effects that disturbance may
have on nesting Gyrfalcons. The present study has documented the impor-
tance of winter occupancy for successful nesting to occur at 'new' nest
sites. Disturbance during the winter or during the early stages of the
nesting cycle in February}and early March when the pair bond is being
formed could influence the nesting success. As the nesting ;ycle pro-

{

gresses, the attachment of a pair of Gyrfalcons to a nest site appears
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to increase and the birds are probably less likely to abandon a nest site
because of disturbance. However, disturbance may also be critical during
the incubation period. Humter et aZ. (1976) have shown that there is an
apparent increase in embryo sensitivity to interruption of incubation in
the eggs of Ring-billed Gull (Zarus delawarensis) as the embfyos become
older. Interruption of incubation due to disturbance of nesting Gyrfalcons
could prove fatal to the embryos through exposure to the temperatures

that prevail at the time of incubation (well below 0°C).

Disturbance experiments on raptors (especially aircraft- disturbance)
are difficult and expensive to conduct. (For logistical reasons only
helicopter disturbance experiments were conducted during this study.)

The only practical measures of disturbance are behavioural changes that

are visible from a distance. Sample sizes for disturbance tests are small

~and the results are often only suggestive rather than conclusive. The

results of individual tests have been reported in detail in this report--
whether or not the tests have been conclusive or have suggested trends--
in order that future workers may utilize these results in conjunction with
their own work to better understand the effects of disturbance to nesting

Gyrfalcons.

A possible source of error in the interpretation of the effects of
disturbance results from the fact that the nests could not be continuously
monitored. Disturbance may have occurred at nests when the observer was
not present and hence nests that are considered undisturbed in this study

may in fact have been disturbed. Because nest sites occurred in
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comparatively isolated locations and because no nest sites were located
~ near known sources of disturbance, unknown disturbance probably -occurred

at most at one or two sites.

In the present study Gyrfalcons showed evidence of habituation to
the presence of a human on foot when he approached or departed from a
blind located at least 300 m from the nest. This habituation occurred
over a period of several days. Closer approach on foot during the early
stages of the nesting cycle could result in greater disturbance to the

birds.

Because of the small sample sizes the results of helicopter overflight
disturbance tests have necessarily been pooled. The results have, for the
most part, been assessed only as to whether or not the birds were disturbed
and not as to the degree of disturbance. Data from both years have been
pooled, as have data from paired and lone birds, data from both sexés, and
data from the various stages of the nesting cycle. There did not appear
to be any marked differences in reactions to helicopfer overflights between
the years, between the Sexes, or among the various stages of the nesting
cycle. The only apparent difference was in the reactions of paired and
‘lone birds at différgnt stages of the nesting cycle; this apparent dif-

ference occurred only for helicopter overflights at an altitude of 300 m.

The amount of disturbance to nesting Gyrfalcons by helicopter'over—
flights decreased markedly with increased altitude of the helicopter

above the nest site. Nesting Gyrfalcons were invariably disturbed by
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helicopters that passed at an altitude of 150 m above the nest site.
Birds were frequently disturbed by overflights at an altitude of 300 m,
but significantly less frequently, and possibly less severely than by
overflights at 150 m. There was no visible disturbance to nesting Gyr-

falcons by helicopters that passed above the nest sites at an altitude

of 600 m.

The data concerning the lateral distances at which Gyrfalcons are
disturbed and their habituation to such disturbance are inconclusive.
Nesting Gyrfalcons may be disturbed by a helicopter that passes the nest
site at a lateral distance of 2 km if the helicopter can be seen from
the nest. But a helicopter that could not be seen from the nest has been
observed to pass within 200 m of a nest without eliciting a response from

the birds. Because Gyrfalcons nest on cliffs, they are much more suscep-

“tible to disturbance from some directions than they are from others. A

source of potential disturbance may closely approach a nest from some

directions without disturbing the birds because it can be neither heard
nor seen from the nest. However, if the source of potential disturbance
comes into view of the nest on such a close approach, the disturbance to

the nesting Gyrfalcons may be severe.

The effects that disturbance has on nesting Gyrfalcons should be

assessed according to the following criteria (Platt, 1975):

1) whether the birds abandon the nest site,
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2) whether the productivity of the nesting birds is
affected, and |
3) whether the nest site is successfully reoccupiéd

during the following nesting season.

Because of the small sample sizes and because maﬁy of the birds were sub-
jected both to helicopter overflights and to human pfesence, it is dif-

ficult to assess separately the effects of the two types of disturbance.

Abandonment of a nest site prior to egg—laying‘is difficult to de-
termine. Neither of the two sites where pairs of Gyrfaléons were dis-
turbed by helicopter overflights prior to egg-laying were abandoned; the
birds laid eggs at both sites. But no eggs were léi& at any of the six
+ sites where only single birds were observed (a second bird may have been
present but was not observed) and'where these birds were disturbed by
helicopter overflights during the pre-egg-laying period of the nesting
cycle. The reasons for the failures to nest at these sites could not be
determined; they cannot necessarily be attributed to disturbance.l Thé
presence of unmated birds at nest sites is a common phenomenon in falcons
(Cade, 1960; Roseneau, 1972) and the unmated birds probably failed to-

attract a mate for reasons other than helicopter disturbance.

Once eggs had been laid no nest was abandoned as a consequence of
disturbance either from helicopter overflights or from human presence.
Only one nest was abandoned--apparently because of the severe weather

conditions--and the birds renested nearby. The failure of the Gyrfalcons




at another nest site to hatch their eggs probably resulted from a failure

of the birds to fertilize the eggs. Young were raised at all of the other

disturbed sites where eggs were laid.

There was no significant difference in the productivities of success-
ful Gyrfalcon nests between those nests that were disturbed by helicopter
overflights and those that were not disturbed. Helicopter disturbance

has also been shown not to affect the nesting success of Bald Eagles

(Haliaeetus leucocephalus) and Peregrine Falcons (White and Sherrod, 1973).

Although some relocation of nest sites is a natural phenomenon in

Gyrfalcons (see Roseneau, 1972), Gyrfalcons in 1975 succeésfully reoccupied

significantly more of the nests that were successful and undisturbed in
1974 than of those that were successful and disturbed during 1974. None
of the five nest sites that were successful but disturbed in 1974 were
successfully reoccupied during 1975. This failure of disturbed birds to
reoccupy a nest site during the following year does not appear to result
from winter conditions at the nest site. From the 1975 data it appears
to be due to the disturbance that the birds were subjected to during the
previous nesting season, but data collected in 1976 suggest that distur-

bance is possibly not the cause (see Supplement).

Disturbance to nesting Gyrfalcons thus does not appear to affect
their nesting success during the year of the disturbance. But it may
possibly cause the birds to choose a new nest site location during the

year following the disturbance or perhapé not to nest at all. (The
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1975 activities of the specific falcons that were disturbed during 1974
are unknown). Natural selection probably ensures that nest sites are
selected So as to best benefit the species. Relocation of nest sites as'
a consequence of unnatural causes such as disturbance is more likely to
decrease than to increase the probability of successful reproduction.

(No such decrease, however, was evident between 1974 and 1975). Reloca-
tion of nest sites as a result of disturbance to nesting Gyrfalcons would

thus be a serious consequence.

In the studies of 1974 and 1975, Gyrfalcons have been subjected to
disturbance at a comparatively low frequency. No more than two helicopter
overflights were conducted at any nest during any stage of the nesting
cycle; at most one of these overflights was conducted at the low altitude
of 150 m above the nest. No nest was subjected to more than four over-
flights during the entire nesting cycle (although three nests were sub-
jected to additional flights past the nest sites at lateral distances of
from 1.6 km to 2.4 km). Prolonged human presence at a site before the
eggs had hatched was restricted to going to and from a blind located at
least 300 m from the nest. The nests were visited only to band the young
at a time when the young were almost ready to fledge--a time when the‘bond
of the adults to the nest and young is probably strongest. Disturbance
to nesting Gyrfalcons at higher intensity as a result of increased air-
craft traffic, of increased human presence, or of human presence closer
to the nests could possibly result in reduced nesting success or in

abandonment of nests.
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APPENDIX 1. Observations of Nesting Behaviour.

Extended observations of the behaviour of pairs of nesting Gyrfalcons

were made from a blind at selected nest sites.

Pre-egg-laying Stage
An occupied Gyrfalcon nest site (#819) was observed for 49 hours

during a 12-day period that began 26 days before the birds laid their

first egg.

Although both falcon would occasionally leave the area either separ-
ately or together, one falcon was usually at the nest cliff during the
observation periods. When both were present they generally perched
within 30 m of each other but no closer to each other than 2 m. The birds
often spent as much as five hours at one time simply perched on an out-
crop together. When strong winds accompanied severe temperatures (below

-18°C), they perched on the leeward face of a cliff--the only time they

were seen to use this perch.

Fifteen copulations were seen during the period of observation at
this site; the first occurred during the first day of observation. A
sixteenth copulation was observed during an earlier visit to the site 29
days before egg-laying. The approach of the male or his shifting on his
perch preceded the assumption by the female of a copulation so%iciting
posture. In this posture, the female leaned forward with her geak pointed

down, her back horizontal, and her tail raised until level witﬂ the back.

'
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As the male approached, the female leaned further forward, lowering her
head and raising her tail. The male flew directly to the female and then,
while hovering less than 0.5 m above her back, positioned himself so as
to face the same direction as the female. The male then landed on the
lower back of the female. He continued flapping while standing on his
tarsi with his tail pointed straight down. The female's tail was turned
to the side and twisted, thereby making her cloaca accessible to the
cloaca of the male. Coition lasted from 4 to 12 seconds. The male

usually flew directly from the back of the female to a distant perch,

but on occasion he fluttered to a perch within 1 m of the female. Twice

" the female was seen to assume the copulation posture at the approach of

the male only to have him land on a perch near her.

Nine of the 14 observed copulations were either immediately pre-
ceded or followed by a visit to the eyrie by one of the birds. On four
occasions the male flew from the eyrie to the female and copulation oc-
curred. On another four occasions he flew directly from a copulation to
the eyrie; on one of these occasions, however, he did not land but only
passed close to the ledge. On one occasion the female visited the eyrie

immediately after copulation.

Three types of nest ledge activity were observed prior to egg-laying.
The most common was a ¥isit in which the bird either stood in a normal
perch position on the edge of the eyrie or walked into the eyrie and stood

upright. Visite ranged from 1 to 21 minutes in length.
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In the second type of nest.ledge activity, the Tndividual Ledge
Display, the falcon walked slowly into the eyrie in a low horizontal
position, with its beak almost touching the nest surface and with its
tail relaxed. The bird began a continuous "chup' vocalization and it
either remained stationary or turned slowly on the ledge. The male per-
formed the Individual Ledge Display more often than did the female.

Scraping by either sex followed this display. The bird rested the upper

portion of its breast on the substrate and thrust its feet backwards,

thereby pushing away the surface material. This motion formed a depression,

the scrape, which eventually held the eggs. After a series of scraping

motions the falcon often faced in a different direction and resumed scraping.

The third and most complex nest ledge activity was a Mutual Ledge
Display. It occurred when the female arrived at the nest while the male
was performing an Individual Ledge Display. Both adults stood and faced
each other over the scrape in the same horizontal position that was used
in the Individual Ledge Displays. Both birds gave‘a faster series of the
same "'chup" call. After about a minute of Mutual Ledge Dis?lay, the male
consistently left the eyrie, but the female often remained and began

scraping.

In captivity during the period pfior to egg-laying, females followed
males around the breeding chambers begging food frpm them (Platt, unpub-
lished). Although the male was not seen to supply food to the female in
the present study, she was observed on the nest cliff to eat préy which

may have been supplied by the male.t On three occasions the female was
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observed to follow the male out of the nesting area. On one of these
occasions she followed him to three different perches as the birds flew
up the river. These occurrences may correspond to the following and

begging that was observed for captive females.

Three aerial manoeuvres were observed that are believed to be court-
ship flight displays. The most common was the Undulation-roll. While in
level flight at moderate speed the male Gyrfalcon began a brief glide
with the wings extended. The body was then rotafed laterally . (wing-over-
wing) about 20° for one second, then rotated about 180° in the opposite
direction. When it had half completed this second rotation (roll) the
falcon began a steep dive. The dive became vertical with the ventral
surface of the bird facing in the original direction of flight. This
position was held as the falcon dived for 30 to 50 m; the wings were then
returned to their original orientation by rotating them in the opposite
direction from the original 180° roll. Once the bird had returned to the
normal flight position, it terminated the dive. The momentum from the
dive then carried the bird upward at a steep angle. When the bird had
reached the original elevation from which it had begun the dive, it some-

times began the sequence again.

The Undulation-roll was often accompanied by other flight displays
and was usually performed in sets of two undulations, although sets of

three undulations were occasionally seen.
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Variations often occurred in the execution of the Undulation-roll.
If a second undulation was,perfOTméd, the initial 20° roll was deleted"
and the bird rotated laterally 180° as it levelled off at the fop of the
climb from the first undulation. This oriented the dorsal surface‘down—'
ward when the falcon was horizontal. The lack of air speed may have ac-

counted for the deletion of the partial roll preceding the 180° roll.

A second variation also occurred between undulations; in this varia-
tion, rather than rolling laterally to begin the second undulation, the
falcon sometimes began the dive by pitching backwards while flying verti-

cally upwards. In this manner it performed an inside loop.

The second type of courtship display was the Roll when executed.
apart from the undulation phase of the display. While in iong dives
at angles between 30° and 60°, the male falcon often rolled laterally and
oriented its dorsal surface to the ground. As in the initial undulation
Qf,;he_anduZation-foZZ, a partial roll of about 20° in one direction
preceded a 180° roll in the other divrection. ‘The position with the
dorsum down was maintained for one to two éeconds; the roll was then
feﬁersed and the dive continued in the normal flight position. The bird

was not seen to repeat this display in a series.

The male was once seen to execute the Roll in level flight. This
Roll occurred as the falcon passed within a few metres of the nest ledge

after having levelled off from a long dive. It differed from the rolls
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that were usually performed in that the inverted position during the
horizontal flight was maintained for three to four seconds and the wings
were held close to the body. These differences may have been due to the

occurrence of strong winds that provided the necessary air speed for this

variation.

During courtship displays by the male, the female occasionally soared
above the nest cliff. A Mutual Floating Display was twice performed
when the male positioned himself 2 or 3 m above the female and both birds
began a slow descent at about a 20° angle. Both birds had their wings
partially closed and held slightly above their backs; the legs were ex-
tended down and the tails were spread. The distance between the birds
was kept fairly constant during the 10 to 13 second period of floating.
A gutteral "'graak, grak, grak, ..." call was given by the male during the
display; this was the same call that was given by either sex when intruding
raptors were chased frdm the nesting area. After one of the floating
displays when the pair had drifted apart, the male dived as if to strike

the female and passed within 1 m of her.

Egg-laying Stage

A pair of Gyrfalcons (#479) was observed during the egg-laying stage.
More than 74 hours of observations were made of their behaviour during
a 10-day period. The female laid the first egg on the third day of ob-
servation and laid the fourth (and last) egg seven days later. Observa-

tions continued for four days after the clutch had been completed.
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Copulation was observed on the day before the first egg was laid,
during the eight days of egg-laying, and on the day after the last egg
was laid. Unlike the pair of Gyrfalcons observed earlier in the nesting
cycle, this pair did not copulate in association with visits to the nest.
Nest ledge activity prior to egg-laying was limited to Visits to the eyrie
and Individual Ledge Displays with scraping. The latter display was
somewhat modified by the female; in addition to scraping she rocked from
side to side and forward and backward in the scrape. She also remained
lying quietly in the scrape for periods of 30 to 50 minutes. Prior to
egg-laying, the female's breast was heavily stained from scraping; the

male showed only slight staining.

Scraping ceased after the female had laid the first egg; the staining
faded thereafter. Subsequent eggs were laid about 60 hours apart. The
first egg was left uncovered for periods of over one hour at -9°C ambient
temperature. Four minute exposures were not uncommon until the third
egg had been laid; after that time the exchange of incubation duties was

accomplished in about two minutes.

Incubation Stage

The same pair of Gyrfalcons (#479) was observed for 30 hours during
the four days following the completion of the clutch of eggs and for 44
hours during six days late in the incubation period. A second pair (#508)
was observed for 83 hours during 10 days in the middle of the incubation
period. Both pairs had begun egg-laying in the third week of April and

both had clutches of four eggs.
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The duration of incubation was noted at one nest; it required 35 days
from the laying of the last (fourth) egg. This is the same time required
for incubation as that for six clutches of Gyrfalcon eggs that were laid
in captivity and then artificially incubated after seven days of natural
incubation (Platt, umpublished). Through back-dating from the ages of the
young birds when they were banded and from observations of the adult acti-
vities during visits to the nest sites, the duration of incubation at
three additional nests on the Yukon North Slope was estimated to have been

35 or 36 days.

Only the female Gyrfalcons were observed to have been incubating at
the onset of darkness and at the onset of dawn; they are believed to have
incubated throughout the night. Males incubated during the morning and
late afternoon while the females fed on prey brought to them by the males.
Early afternoon incubation by the male was observed, but it was not assoc-

iated with feeding by the female.

The majority of incubation was performed by the female Gyrfalcons.
The periods of incubation by the females during daylight hours were signi-
ficantly greater than those of the males (one-tailed Mann-Whitney; U = 18;
n = 10, 9; P < 0.025); they averaged nearly twice as long as those of the

males (Table 14).

Maestrelli and Wiemeyer (1975) reported the same incubation disparity

in captive breeding Bald Eagles (Haliaeetus leucocephalus). Enderson et al.
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TABLE 14. Observed Length* of Daytime Incubation Periodst.
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Males Females
Entirely Began before‘ Entirely Began before
timed observer arrived timed observer arrived

192 200 200 132
253 134 183 130
175 120 89 158
89 104 192 109
141 312 126 - 252
71 585 155
112 346 122
90 410 611
138 215 190
260 245
132
345
177

average duration 140.1 174.0 260.6 212.2

+58.4 +85.3 +148.6 +137.1

* Tn minutes.

+ Measurements were made at two Gyrfalcon nest sites.
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(1972) reported an incubation pattern for Peregrine Falcons that is simi-
lar in three ways to that observed in Gyrfalcons--only the female Peregrine
Falcon incubated at night, the female incubated during the day for periods
that were twice as long as those of the male, and the duration of incuba-

tion periods by the male decreased during the month of incubation.

When a male returned from a hunting foray he woﬁld enter the nesting
area carrying the prey item in his feet. He would give a fast wailing
call which began when he was more than 1.5 km from the nest cliff and con-
tinued until he arrived in the nest area. At the nest cliff the male
would land on a perch and the female would leave the nest to obtain the
food that he had brought. The perched male would stop wailing and begin
a series of "'chup" calls that increased in intensity as the female ap-
proached. The female would land next to the male and move quickly to
take the food with her foot and beak. She would utter a loud, very fast
series of "chup'' calls during her approach and during the taking of the
food. The male usually remained within 1 m of the female for up to a
minute, then would fly directly to the nest and begin to incubate. Both
nests had a specific location where the transfers of food usually occurred;
these locations were marked by abundant prey remains. Two transfers of
food occurred at the nest; in both cases the female immediately left the

nest with the prey item.

The females at both nests were frequently observed to cache uneaten

portions of prey items during the incubation period. Once a female had
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apparently -satisfied her hunger, she would fly with the uneaten portion

in her talons to a location that was repeatedly used as a cache site.

There she would walk with the item in her beak, putting it down and picking
it up as many as eighf times. This procedure would be repeated at three

or four piéces within an area of approximately 1 m?. None of'the cache
sites were protected against mammalian depredation nor was the food in

any way concealed. Only the females were observed to remove food from the

caches.

After the female had fed, groomed, and perched quietly for a period

of time, she would return to the eyrie and the male would leave immediately.

On six occasions a male was observed to land at the nest without
carrying food while the female was incubating. These occasions took
place during the week after egg-laying. They were preceded by the male
making a wailing call while he perched near the nest or while he flew
slowly past the nest. On two occasions the female left as the male ar-
rived and the male began to incubate the eggs. On three occasions the
male landed at the nest but the female did not permit him to incubate
the eggs. Instead, she adopted a low posture with the neck outstretched
and gave a series of agonistic four to five syllable ''Chuh-uh-uh-uh"
calls. The male then left the nest. On the sixth occasion for a period
of two hours the male uttered wailing calls from several perches and flew
repeatedly past the nest. He then landed on the nest, but iﬁstead Qf

waiting for the female to rise from the eggs, he moved into the small

|
]
|
|
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space between the female and the back wall of the cliff and crowded the
female off the eggs. This male did not show such "eagerness' to incubate
during the later phases of the nesting cycle. In fact the length of the
incubation period of the males appeared to decrease as the season pro-

gressed.

No differences were apparent between the two pairs of Gyrfalcons in
their postures and activity patterns at the nests. When a bird arrived
on the nest ledge it paused briefly, then walked in a nearly horizontal
position towards the eggs. Once it reached the scrape, the steps taken
were very slow. The feet were raised higher than usual and the toes were
loosely clenched. The falcon moved over the eggs and carefully worked
the feet between them; it then lowered its body onto the eggs. As it
settled, two movements were made, apparently to bring the eggs in contact
with the skin of the brood patch rather than with the feathers. One
movement was a rocking motion from side to side; the feet were shifted
forward and under the eggs in the same motion. The second movement was
a sudden jerking back of the head with the beak pointed downwards. This
"head throw' was usually repeated three or four times. It was also fre-
quently performed while the bird stood prior to entering the nest scrape.
At irregular times during incubation periods an incubating bird would
perform one or both of the settling movements; a turn of approximately
90° would often accompany these movements. At both nests where observa-
tions were made the scrape was placed so close to the back wall of the

ledge that a bird could not incubate while facing outward because its tail
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would strike the wall., The placement of the scrape against the back wall

probably provided the greatest amount of protection from the weather.

All of the incubating birds participated in "rimming'" the nest. To

do so the bird extended the beak outward, dragged it through the sub-

strate, and picked up pieces of debris which were then dropped closer to

the bifd. In this manner, a ridge was formed around the nest; this ridge
was surrounded by an area clear of debris. These features were not found
at scrapes where incubation had not occurred. Incubating adults were ob-
served to become very involved in biting bits of debris and in reaching
out to secure distant pieces of debris. On approximately 12 occasions

an incubating bird continued to move forward to pick up debris until it ~
had moved completely out of the nest scrape; in so doing it left the eggs

mcovered for several seconds.

Incubating birds were commonly observed to sleep during the daylight
period. Usually the bird simply rested its beak on the nest substrate
after it had closed its eyes; in this position a bird would sleep for
only a short period. But an incubating bird would also frequently place
its beak on its back; in this position it would sleep for over 15

minutes.

Excretion from the nest ledge was observed to occur only twice during
the 20 days of observations of incubation. On both occasiPns the female

had been on the nest for more than five hours.

{
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Each bird preened intensively at the end of each incubation period.

Male and female Gyrfalcons differed in their activities when they
were not incubating. Males brought in all of the food that was consumed
by the female. Females were not seen to fly out of the nest area; males
did so several times each day. The females fed exclusively in the nest
cliff area; the males were only occasionally seen to feed in the nest
cliff area on items that had been left (but not cached) by the female,
Much of the prey that was brought fo the female was already partially

eaten, and the male often had a distended crop upon arrival,

Both the male and the female Gyrfalcons were observed to bathe and
to drink in pools of runoff water on top of the still-frozen rivers and
in pools on the tundra. A male Gyrfalcon was seen to dust-bathe on two
successive days at the same location and at the same time (late after-

noon). The site used was at the top of a steep, south-facing bank that

was free of vegetation. Both occurrences of dust-bathing closely resembled

the movements of normal water-bathing except that the bird began by
scratching the soil with its feet. While it faced uphill, the bird

dropped to its breast and began to pump its pelvic region into the dirt,

The wings were vigorously shuffled in and out from the body and the falcon

tilted from side to side by alternately lowering each shoulder. The beak

was often lowered to the ground; it could not be determined whether this
lowering of the head was an attempt to immerse the head as is done in
water-bathing. After a minute of intense bathing the falcon had travel-

led tail-first about 1 m down the slope. It then walked up the slope,
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scratched the earth, and began the process again. Dust-bathing on both

days lasted about four minutes; it was followed by extensive preening.

Falcons that were not incubating often slept on the usual perches.
To do so they simply closed their eyes while in a normal relaxed posture
or they placed the beak in the middle of the back under the scapular
feathers. They did not move to a protected "‘roost' tfpe of perch before

they slept.

Post-hatching Stage

A nest that contained three young Gyrfalcons (#508) was observed
for 166 hours on 13 days during the first three weeks after the eggs
had hatched.

The female performed all of the feedings that were observed; she
used food supplied by the male as well as her own kills. (The male at
a nest observed in the 1974 study fed the young about 50% of their meals
[Platt, unpublished]). The food transfers from the male to the female
occurred either at a perch or at the nest. The female always began a
stereotyped begging response when the male entered the area with food.
She crouched on the perch with the body feathers puffed out and the wings
partially extended; she would often flap her wings. In this posture she
would give a repeated single note call similar to that given by the young
when they begged for food. The female occasionally flew ;oward the

approaching male; when shezdia so her wing beats were shailow‘and she
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held her tail slightly fanned and pointed downward. Such flights were

accompanied by the begging vocalization. When she received the prey on
a perch she would carry it to the nest and then feed the young. If the
male landed at the nest with the food, the female would fly to him and

take the food; the male would then immediately leave the nest.

On seven occasions the female falcon was observed to remove food
from the nest and to cache it. She was observed to retrieve cached food
and to feed it to the young on five occasions. One cached item was re-
trieved five hours after it had been cached; a second was retrieved eight
hours after it had been cached. The male was not observed to cache any

food.

When the young were nine days old the female left the nest area for
the first time since the hatching of the eggs. She was away from the
nest area for about two hours. Each day thereafter she was away from the
nest area for two to three hours per day. These absences ended in her
return to the nest with food. It is not known whether she captured the

prey herself or obtained it from the male when out of view of the obser-

"~ ver. However, when the young were 14 days old, the female returned

carrying a ground squirrel at a time when the male was already at the
nest with a ptarmigan. During the next two weeks the female gradually
increased the time that she was away from the nest site by making two
or three presumed hunting forays per 24 hour day. During the period of

observation, however, the time that the female was away from the nest
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area was never as great as that of the male.

When in the nest area the female either perched at onéﬂéf fwo perch
points that were located 100 m downriver from the nest, or she brooded
the young. Only the female waé observed to brood thé’yéung; her periods
of brooding (those that were completely timed) averaged 43 minutes and
ranged from 17 minutes to 70 minutes in length. Four incomplete brooding
periods of 118, 111, 100, and 100 minutes were also observed. Brooding
was generally performed immediately after feeding, but during a heavy
rain the female flew to the nest and brooded until the shower had abated.
Brooding was not observed even during rain showers once the young were

10 days old.

On 32 occasions measurements were made of the elapsed time from the
time when an adult Gyrfalcon left the nest area until it returned with
food. On 11 occasions Gyrfalcons returned with ptarmigan; the average
duration of each such hunt was 188 minutes (standard deviation + 89 min-
utes). On 15 occasions Gyrfalcons returned with mammalian prey; the
average duration of each such hunt was 131 + 94 minutes, On six occasions
Gyrfalcons returned with small birds; the average duration of each such
hunt was 129 + 90 minutes. The durations of the ptarmigan humts did not
differ significantly from the durations of the mammal hunts (two-tailed

Mann-Whitney; U = 50.5; n = 11, 15; P > 0.1).

P . .
Adult Gyrfalcons were observed to bring 54 food items to the nest

during the 166 hours of obse?vétion (Table 15)--an average of one feeding
%
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| TABLE 15. Prey Items Fed to Young Gyrfalcons, 11-27 June 1975.

Number of % of Number known % of items known
individuals total items supplied by male supplied by male

Ptarmigan! 21 39% 10 A7%

Arctic Ground Squirrel? 14 26% 4 ‘28%

Passerine bird 7 13% 6 86%

Microtine rodent 6 11% 5 83%

Small and undetermined® 4 7% '3 76%

Small sandpiper 2 4% 1 50%
54 100% 29

1 A11 adult birds.

% Often less than fully grown.

3 Passerines or microtines.
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every 184 minutes. The longest observed period between feedings was

508 minutes. Ptarmigan were the most common prey and represented the
greatest contribution in biomass to the young birds. The biomass of prey
brought to the young was estimated to be composed of more than 90% ptar-
migan and ground squirrels. This preponderance of ptarmigan and ground
squirrels in the diet of Gyrfalcons was also reported by Hagen (1952),

Cade (1960), Dementiev (1960), and Roseneau (1972).

Storer (1966) predicted that during the breeding season a male raptor
would contribute a greater proportion of smaller prey items to the young
than would the female. The male Gyrfalcon observed during June contri-
‘buted.more items than the female that were smaller than a ground squirrel
or a ptarmigan, and the female may have contributed more ground squirrels
and ptarmigan than the male (Table 14). (Because food brought to the
nest by the female may have been given her by the male beyond the range
of view of the observer, all of the percentages that express the male

contribution to the amount of prey killed are necessarily minimal).

Defence of Territory

Only eight instances of territorial defence against intruding birds
were observed in 1975 (as compared to 25 in 1974 [Platt, 1975]). Golden
Eagles, Common Ravens and a Gyrfalcon were attacked. As in 1974 Golden
Eagles were chased vigorously; in one case an immature eagle was forced
to land on the ground 400 m from a Gyrfalcon nest and was then struck

repeatedly by both adult Gyrfaléons.
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Two of the 1975 observations were of particular interest. The first
occurred two weeks before the first egg was laid at a nest site. A pair
of Gyrfalcons allowed two ravens to fly within 70 m of them and to land
30 m from the Gyrfalcon nest. Only when the ravens had landed did the
falcons protest their presence by flying toward the intruders. The
ravens then took flight and the falcons did not pursue them. This toler-

ance of ravens was not seen to occur once the eggs were laid.

The other observation of particular interest involved an intrusion
by a male Gyrfalcon. Both adults chased it. The female stopped chasing
it after 100 m; but her mate continued the chase. He overtook the in-
truder and dived at him twice; in so doing he forced the intruder to roll
over onto his back and to present his feet to the resident bird in order
to ward off the attack. The chase was lost from view more than 500 m
from the nest site. This was the only observation of an intrusion by a

third Gyrfalcon.

Platt (1975) reported that the average distance from the nest at

which Gyrfalcons would stop chasing intruding raptors or ravens was 516 m.

With the exception of the above-mentioned conspecific encounter, Gyrfalcons

in 1975 discontinued all territorial attacks within 500 m of their nest

sites.

Gyrfalcons were also observed to attack a red fox (Vulpes vulpes)

and a wolverine (Gulo gulo). These two. attacks occurred at the same nest
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site--located under an overhang 30 m from the top of the cliff where it
was inaccessible to mammalian predators. A female Gyrfalcon struck the
wolverine repeatedly as she chased it from the top of the nest cliff to
a point 250 m away from the nest. The fox was moving upriver on the op-
posite side of the river from the nest; both Gyrfalcons screamed at the

fox and dived at it briefly as it passed in front of the eyrie.

Two instances in which the Gyrfalcons did not attack an intruding
mammal were also observed at the same nest site. A timber wolf (Canis
lupus) and later a porcupine (Erethizon dorsatum) walked above the nest
along the same route that the wolverine had taken. Neither was attacked

even though both falcons observed each.of.the mammals.
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APPENDIX 2. Winter Overflights by Helicopter of Gyrfalcons at Nest Sites.

Nest #210 is located on a cliff along a small creek, On 17 January
1975, as the helicopter flew up the creek, a perched Gyrfalcon was sighted
200 m from the helicopter and approximately 50 m from the nest ledge.

The helicopter passed approximately 100 m from the bird and 75 m above
the level of the bird. The Gyrfalcon, a female, assumed a very alert
perched position and then flushed without intention movements as the
helicopter passed by her. She flew in a low weaving mammer away from the

helicopter and the nest site.

On 21 January the helicopter flew 300 m in front of and slightly
above nest cliff #975, A male Gyrfalcon flushed as the helicopter passed
approximately 40 m from his perch located in a crevice. He was unable
to see the helicopter until the moment that he flushed. His flight was

low and weaving away from the helicopter.

At site #747 a roost is located 300 m above the valley floor in a
deep crevice in a rock outcropping. On 19 February the helicopter ap-
proached the roost from below. When it was 100 m from the roost, a male
Gyrfalcon flushed from the roost and flew in a low weaving manner away

from the helicopter.

On 19 February a pair of Gyrfalcons flushed from the face of a cliff

near site #804 as the helicopter passed at about 100 m over the cliff
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from behind it. Their flight was low and weaving away from the helicopter.

On 19 February a male Gyrfalcon flushed from nest cliff #925 as
the helicopter flew 30 m in front of, and just above, the cliff. The
falcon flushed 100 m in front of the helicopter and flew away in a low

weaving manner.

Two days later the helicopter flew over the same nest cliff at 150 m.
Although unseen by the observers, a male Gyrfalcon was present and did
not flush. The helicopter then approached the cliff at the level of the
eyrie and the falcon flushed approximately 100 m in front of the air-

craft.

On 20 February the helicopter approached nest #508 which is located

in a deep twisting canyon. A pair of Gyrfalcons perched near the nest

ledge flushed at the first sight of the helicopter when it was approxi-

mately 50 m from them. They gave no flight intention movements and flew

down the canyon in a weaving manner.

i
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SUPPLEMENT. Observations During 1976.

Introduction

G&rfalcon nest sites on the Yukon North Slope were visited during
1976 by D. Mossop of the Yukon Game Branch. Most sites were visited on
10-11 June 1976. Sites which could not be visited in June were visited
on 9, 15, or 16 August 1976. A few sites that were visited in June were

revisited in August.

Nest sites were examingd to determine whether they were occupied
and, if they were occupied, to determine the numbers of young produced
at the sites. The foung had already left the nests at many of the sites
that were visited only in August. From the amount of droppings and other
debris at these sites it was possible to determine which of the sites

had been occupied and had probably produced young.

Results

The available evidence suggests that young Gyrfalcons were raised
at 18 of the 30 nest sites that were visited during 1976 (Table 16).
Because féur nest sites that were visited in previous years were not
visited during 1976, the number of active nests in the study area may
have been slightly higher. The numbers of young produced in 1976 are
known for 11 nest sites; the average ?roductivity of these sites was 3.3
young/successful nest site. Differences in productivities of successful

nests among the four years (1973, 1974, 1975, and 1976 [see Table 12])
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TABLE 16. Gyrfalcon Nesting Success on Yukon North Slope, 1976.

NEST NEST

SITE SITE

210 Young®* 925 5 young

804 4 young 708 No activity

819 2 young 646 Young*

896 No activity 975 No activity

139 Young® 226  Adult

415 Not visited 496 Not visited

567 Not visited 870 No activity

788 No activity 558 No activity

479 3 young, 1 egg 579 Adults, nest site not found
954 5 young 091" At least 2 young
936 3 young 528 Adult

510 Adults 860 4 young

893 4 young 296 Not visited

915 Young* 401 1 young

508 Young* - 942 3 young

747  Adults 871 No activity

280  Young* 8737 2 young

782 No activity

*Evidence at the nest suggests that young were raised at these sites.

+New nest site (not occupied during 1974 or 1975).
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were not significant (Kruskal-Wallis; H=3.1; df=3; n=26, 12, 12, 11; P >

0.3).

Ten of the 13 Gyrfalcon nest sites that were successfully occupied

during 1975 were successfully occupied again during 1976.

During 1975 Gyrfalcons were disturbed by helicopter overflights or
subjected to prolonged human presence at seven of the 13 successful nests.
Five of these seven sites were successfully reoccupied in 1976 (Table
17). Five of the six successful 1975 nests that were neither disturbed
by helicopter overflights nor subjected to human presence were success-
fully reoccupied in 1976. Disturbance of successful 1975 nest sites
thus did not appear to be a factor in their successful reoccupation in
1976. (It is not known, hoﬁever, how many of the sites that were reoc-
cupied during 1976 were reoccupied by the same birds that were present
during 1975.) This situation is in marked contrast to that of 1974-1975
when disturbance of successful 1974 nest sites appeared to be a signifi-
cant factor in the successful reoccupation of these sites in 1975 (page 38).
The difference between the 1975 and 1976 rates of reoccupancy of nest
sites that were successful but disturbed during the previous year (0% vs

71%) was significant (two-tailed Fisher exact test; P=0.028).

The effect of disturbance of successful nest sites was not evident
in the reoccupancy of such sites two years after the disturbance (Table

L : . .
18). Thirteen nest sites were sbccessfully occupied during 1974. Five
oo _ o
of these sites have been omitted from the discussion of reoccupancy during

0
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TABLE 17. Reoccupancy During 1976 of Successful 1975 Gyrfalcon Nests.

STATUS OF NEST SITE IN 1976

Status of Successful Produced Eggs
Nest in 1975 or Young No Eggs or Young TOTAL

Disturbed by helicopter+and

subjected to human presence 1 1
Disturbed by helicopter but not :

subjected to human presence 2 2 4
Subjected to human presence and tested

but not disturbed by helicopter 2 2
Tested but not disturbed by helicopter

and not subjected to human presence 2 2
Not tésted by helicopter or

subjected to human presence 3 1 4
Total 10 3 13

t Bird either flushed from perch or assumed stress posture.

++0f a week or more in duration.
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TABLE 18. Reoccupancy During 1976 of Successful 1974 Gyrfalcon Nests*.

R

-3 4

STATUS OF NEST SITE IN 1976

Status of Successful Produced Eggs
Nest in 1975 or Young No Eggs or Young

TOTAL

Disturbed by helicopter?and ,t
subjected to human presence 2%%

Disturbed by helicopter but not
subjected to human presence

Not disturbed by helicopter but

subjected to human presence 1
Not disturbed by helicopter or

subjected to human presence 3 2
Total 5 3

* Two sites that were not visited during 1976 and three sites that were successful in 1975 but that were
disturbed during 1975 have been omitted.

**one birds were disturbed at both these sites during 1975.
+ Bird either flushed from perch or assumed stress posture.

++0f a week or more in duration.
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1976 either because they were not visited during 1976 or because distur-
bance occurred during the intervening year when the site was successfully
occupied. Of the remaining’eight nest sites, two of the three sites

that were disturbed during 1974 (by helicopter overflights or by prolonged
human presence) were successfully occupied during 1976. None of these
three sites had been occupied during 1975. Three of the five sites that
were not disturbed during 1974 were successfully occupied during 1976.

All three of these sites had been occupied during 1975, but the two that

were not occupied during 1976 had also not been occupied during 1975.

Discussion

There was a marked increase in the number of Gyrfalcons that bred
successfully (eggs laid or young raised) on the Yukon North Slope during
1976 from the numbers that bred successfully during 1974 and 1975. The
increase in the number of successful pairs of Gyrfalcons coincided with
an increase in the numbers of ptarmigan, which were much more numerous
on the Yukon North Slope during the summer of 1976 than they were during
the summers of 1975 or 1974 (D. Mossop, pers. comm.). Numbers of ptar-
migan were probably also high during late winter when the Gyrfalcons began
the nesting cycle. It is possible that the increase in the number of
pairs of successfully breeding Gyrfalcons was in response to an increase

in the numbers of ptarmigan--their primary prey species.

The abundance of ptarmigan can be suggested as a possible cause of
the fluctuations in the number of breeding Gyrfalcons, but it is only

one of a number of possible causes. The data available are insufficient
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to ascertain the cause or causes of the observed fluctuations in the num-

ber of breeding pairs of Gyrfalcons.

Although the number of breeding pairs of Gyrfalcons in 1976 appears
to have responded to the availability of ptarmigan, the average produc-
tivity of successful nests did not change. The average productivity;of
successful nests on the Yukon North Slope during the years 1973 to 1975
was already high in comparison with other areas where Gyrfalcons have been
‘studied. The food available to feed young Gyrfalcons on the Yukon North
Slope during the years 1973 to 1976 has been sufficient to maintain a high
average productivity of successful nests. This average productivity is

probably limited by some factor other than food supply.

The available data are also insufficient to determine the effect of
disturbance to nesting Gyrfalcons on the reoccupancy of the nest site
during the succeeding year. The failure to reoccupy nest sites during 1975
was significantly greater for sites disturbed during 1974 than for undis-
turbed sites but there was no such difference in reoccupancy rates during
1976 of sites disturbed during 1975. The reoccupancy of disturbed nest
sites'differed‘significantly between 1975 and 1976. Disturbance did not
appear to be a factor in the reoccupancy of disturbed nest sites two years
after the disturbance, but the difference between the 1975 and 1976 re-
occupation rates one yearAafter disturbance makes this conclusion less
certain. Two years after the 1974 disturbance, however, Gyrfalcons did
reoccupy two of the three distﬁrbed nest sites that were not occupied

the year following the disturbance.
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Detailed conclusions concerning the effect of disturbance to Gyr-

falcons on their reoccupancy of nest sites in the years following the

disturbance must await further data. Until such data are available, dis-

turbance at a comparatively low frequency should be considered as one
possible factor leading to the failure of Gyrfalcons to reoccupy disturbed

nest sites, particularly in the year following the disturbance.
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CHAPTER I

A STUDY OF THE DISTRIBUTION
AND MOVEMENTS OF SNOW GEESE,
OTHER GEESE AND WHISTLING SWANS
ON THE MACKENZIE DELTA,
YUKON NORTH SLOPE,

AND ALASKAN NORTH SLOPE
IN AUGUST AND SEPTEMBER, 1975

W. R. KOSKI

CHAPTER 1l
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ABSTRACT

Aerial-transect surveys and reconnaissance surveys.were flown of the
outer Mackenzie Delta, Yukon North Slope?~and eastern Alaskan North Slope
from August 20 to September 25, 1975. The surveys were flown to deter-
mine (1) the numbers of geese and swans that used the study area during
the fall staging period, (2) the concentration sites of these birds,

(3) the chronology according to which the geese and swans used the study
area, (4) the brood sizes and adult to juvenile ratios of these birds,

and (5) the year-to-year variations in these variables.

.. In 1975, large numbers of Snow Geese used the study area between
September 3 and September 24. The peak number of Snow Geese present was
375,000. Because of adverse weather conditions few- Snow Geese used the
North Slope; instead most were concentrated around Shallow Bay in the

Mackenzie Delta. Production of young Snow Geese in 1975 was very good.

White-fronted Geese used the Mackenzie Delta from: August 20 to -
September 19. A peak number of 23,700 was present on.September 10.
Between August 25 and 28, 12,200 Black Brant were sighted along the
coast between Kittigazuit Bay and Camden Bay. The peak number of
Whistling Swans present in the area was 3400 on August 20. Swans
were present in the area until September 23. Production of young

swans was similar to production in previous years.
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