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INTRODUCTION 

This paper is an exploratory descriptive account which classifies 
observations of the behaviour of the Ptarmigan Lagopus mutus, especially 
postures and calls. A compendium of facts like this is a necessary 
first step with any species as a basis for more quantitative studies and 
experiments on behaviour, and for generalisations based on comparing 
different species. Most observations were of Scottish Ptarmigan 
L. m. millaisi, but some were of other races in Scandinavia {mutus), 
Iceland (islandorum), Alaska {townsendi and possibly rupestris) and Baffin 
Island (also rupestris). No racial differences were noted in postures 
and calls. All observations refer to wild Ptarmigan and to Scotland, 
unless captive Scottish birds or other countries are specifically men
tioned. Many comparisons are made with an earlier paper (Watson 
and Jenkins 1964) on Red Grouse L. lagopus scoticus, as the postures 
and some other aspects of behaviour in Ptarmigan and Red Grouse 
are remarkably similar. The present paper also brings the earlier one 
up to date by including additional new observations on Red Grouse. 
Some comparisons are also made with the behaviour of Willow 
Grouse L. lagopus, from my observations in Newfoundland (alleni) 
and Scandinavia {lagopus) and from observations by R. Moss in Alaska 
(alascensis) (Moss in press and in lift.). This paper is deliberately 
modelled in its style and classification on Watson and Jenkins (1964), 
to make comparisons between the two species easier, though a few 
of the headings have been altered where it seemed appropriate or 
desirable to do so. Such comparisons are already being used in current 
experimental work on aggressive behaviour in relation to population 
regulation of Red Grouse and Ptarmigan (H. H. Kolb and R. Moss 
in preparation). 

BEHAVIOUR OF ADULTS AT NEST 

The nest is usually within 50 metres of the cock's main lookout, but 
the distance varies from ten to 150 metres. He starts making scrapes 
two weeks before the hen lays, and one captive cock started three 
weeks before (Smith 1910). One cock made 15 scrapes in an hour at 
noon, sitting in some for a few seconds while scratching with his feet, 
but at others digging typical nest hollows where he sat for up to 
three minutes. The hen usually looked ahead, keeping abreast of him 
and moving on or stopping when he did, but did not sit in any of the 
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scrapes. Both fed at times and the cock occasionally gave ground songs. 
The hen laid six days later. Nearer egg-laying time, hens make scrapes 
and sit in them for several minutes at a time with the cock alongside. 
I do not know which of the pair chooses the actual nest. 

The nest is a natural hollow or one scraped in the ground, lined 
scantily with vegetation and a few feathers moulted from the sitting 
hen. The hollow may enlarge and deepen during the egg-laying and 
incubation periods (MacDonald 1970). Nests are usually in the open, 
partly sheltered by a large stone. Some have no boulders nearby, 
but most of these are still sheltered in a slight depression or near 
a tiny mound or solifluction terrace. One nest was exposed on a patch 
of moss on a nose of bedrock. Two were completely overhung by 
rocks: one under an overhanging rock shelf and the other in a hole 
between boulders. One nest, at an altitude of 760 metres, was com
pletely overhung and sheltered all round by a patch of heather Calluna 
vulgaris about half a metre across and 25 cm high. Yet another was in a 
blaeberry bush Vaccinium myrtillus, without any scrape and with a 
lining of living moss and blaeberry stems underneath. Couturier 
(1964) stated that nests in the Alps do not face north-west, north or 
north-east, but nests in Scotland face any direction. 

Eggs and egg laying 

MacDonald (1970) described egg colours. An individual hen, wild 
or captive, lays a clutch of eggs of consistently similar size, shape and 
colour pattern which differ markedly between individuals. I have seen 
on different hills two dwarf eggs about the size of those of a Blackbird 
Turdus merula. A single egg is occasionally found well away from any 
nest. All fresh dropped eggs I have seen were found before any hens 
had started incubating and in years when chicks survived poorly: 
seven were on the snow after fresh snowfalls, and four on bare ground 
during mild weather. 

After laying, the hen covers her eggs partly or completely with 
loose grass, lichen, moss or other vegetation: for details of how she 
does this see MacDonald (1970). Smith (1910) watched a captive 
cock pulling grass and helping the hen to make a covering z\ cm 
thick. Wild birds usually cover the eggs only partly but sometimes 
with a complete layer up to 1 cm thick, and at one nest the eggs were 
covered with a layer 2 cm thick of the lichen Cetraria islandica. I have 
not seen a hen sitting on her uncompleted clutch, even on nights 
with ground frost down to — 5°C. 

A hen about to lay flies to within ten metres of her nest and then 
walks the rest of the way: MacDonald (1970) gave more details of 
this. While laying, captive hens sometimes call (see under the heading 
VOICE AND ASSOCIATED BEHAVIOUR OF ADULTS in the second part of 

this paper) and their mates call occasionally. C. and D. Nethersole-
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Thompson wrote (in Bannerman 1963) that some eggs are laid on 
consecutive days and others on alternate days. Captive hens occasionally 
lay two eggs in a day. Eggs may be laid in the morning, afternoon or 
evening. Wild Red Grouse and Ptarmigan in Scotland lay at an 
average rate of 1.5 eggs per day, but this varies from hen to hen. 
I have seen hens lay four eggs in four days and then skip a day before 
their fifth egg, and at the other extreme take eight days to lay four 
eggs and ten to lay five eggs. 

Renesting 

Renesting with smaller clutches was done by each of four hens whose 
clutches had been removed when fresh, by six out of eight whose 
eggs had been removed in the first week of incubation, by five out of 
eight in the second week, and by three out of eleven in the last week. 
D. Nethersole-Thompson found that most hens which lose their 
eggs before the 15 th or 16th day of incubation lay again, starting 
six to eight days after clutch loss. 

Incubation 
Only hens incubate eggs, and nobody has recorded a cock brooding 
chicks, as wild cock Red Grouse rarely do (Watson and Jenkins 1964). 
A captive cock Red Grouse even sat on eggs in 1971. At four out of 
five nests where I took the clutch in the second and last weeks, and 
at one robbed in the last week by a Red Fox Vulpes vulpes, the hen 
returned in 10-30 minutes to warm the empty nest for minimum 
periods of 20 minutes in one case to five and six hours in two others. 

Savile (1951) found an incubation period of 20 days at a nest in 
Canada. Five periods in Scotland, recorded by D. Nethersole-
Thompson, were 22, 23, 24, 24 and 26 days, and one I measured was 
about 2 i | days from the last egg laid to the last hatched. Couturier 
(1964) gave 22-23 days in the Alps. The typical period for eggs from 
captive Scottish birds hatched under bantams and under captive hen 
Ptarmigan is again about 22-23 days (R. Moss in litt.). During incuba
tion, the eggs are usually arranged with their pointed ends facing 
partly downwards and towards the centre of the nest, except in 
clutches of less than four eggs where different arrangements occur. 
The eggs are not covered with vegetation while the hen is off feeding. 

C. and D. Nethersole-Thompson (in Bannerman 1963) found that 
in good weather the incubating hen leaves three to four times a day 
for periods of 25-45 minutes, that the cock sometimes approaches 
the nest and calls to her, and that in heavy fresh snow she may sit 
for 36 hours without leaving. In Iceland A. Gardarsson (in litt.) 
noticed that hens come off four to six times a day for periods of 
7-25 minutes (but usually about 10-15 minutes) and totalling about 
I - I £ hours a day. When a hen leaves, she walks 5-10 metres away and 
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then flies, often accompanied by the cock which may come near 
the nest just before she leaves. After landing she drinks, feeds rapidly 
and preens. If the cock is with her he keeps watch nearby, remaining 
alert till she moves back to the nest, and sometimes going with her 
part of the way there. He may court her when she comes off and when 
she returns. The hen defaecates a large 'docker' dropping often near 
or in the drinking place, and rarely close to the nest except within 
two days of hatching when she may deposit the dropping just outside 
the nest, and occasionally in it. (A docker is an incubating hen.) 

When they are disturbed and leave the nest in a hurry, hen Red 
Grouse and Ptarmigan may knock one or two eggs up to 10 cm out 
of the nest, and eggs being incubated under the bird's wings are 
sometimes carried out for 20-30 cm. A film of a hen Ptarmigan leaving 
the nest when disturbed shows that all the eggs moved up about 
2 cm and fell back again into the nest, something too quick to see by 
ordinary observation. I once watched a hen Ptarmigan return and 
roll an egg from 10 cm back into the nest. When Dementiev and 
Gladkov (1951-54) placed up to seven eggs per clutch at distances 
of 5-20 cm from the nests of Willow Grouse, the birds rolled them 
back, even when some eggs were lightly covered with grass. At one 
Scottish nest where an egg was cracked by being thrown out, the hen 

Fig. 1. Hen Ptarmigan Lagopus mutus: (a) incubating eggs; (b) brooding young 
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Ptarmigan ate egg and shell on her return. At two nests with a cracked 
egg in the nest, both eggs disappeared later, possibly having been 
eaten. Captive Ptarmigan and Red Grouse usually eat cracked eggs. 

The hen leaves hatched eggs in the nest, often tucking one half of' 
each shell inside the other. One hen, which had knocked a shell out 
of the nest when disturbed from her newly hatched young, returned 
to the nest to brood and then pulled the shell into the nest with her 
bill (D. Nethersole-Thompson in litt.). I once watched a hen swallow 
pieces of eggshell while she brooded her newly hatched young. 
The shells of Ptarmigan and Red Grouse eggs hatched in the wild 
are much less intact than those of eggs hatched by a fowl or in an 
incubator, possibly due to the wild birds eating the shells, or to more 
trampling. 

At eight Scottish nests where all the eggs hatched, the last chick 
hatched within six hours of the first at six nests, and within twelve 
hours at two others. Most hens finally leave the nest with their chicks 
about a day after the first egg has cracked, but rarely two days after. 
Hens leave only briefly to deposit docker droppings at the edge of 
the nest or within IO cm, and sometimes in the nest. At nests where 
the eggs do not hatch, clocker droppings accumulate round the edge 
and to a depth of 2-3 cm in the bottom. 

BEHAVIOUR OF YOUNG 

The first young may leave the hen within three hours of hatching, 
moving out to stand touching her or walking a few centimetres and 
returning to be brooded (fig. ib). At five or six hours, when they are 
more active, they occasionally move out for up to a minute to peck 
at objects around the nest, and sometimes they jump on to the hen's 
back. The young all left with the hen six hours after the first had 
hatched and as soon as they were dry at two nests, 12-24 hours after 
the first chick had hatched at five nests, and 30 hours after at one nest. 
Hen and chicks do not again return to the nest. On their first day out 
they are usually within 50 metres of it, but one brood moved 120 
metres in three hours. 

After detailed study, Kolb (1971) considered that frequent mutual 
pecking by very young Red Grouse chicks is a part of general explora
tory pecking, and that some behaviour interpreted as aggressive in 
the preliminary observations of Watson and Jenkins (1964, pages 
139-140 and 155), was probably anti-predator behaviour or fear. 

Three-day-old Ptarmigan chicks can occasionally clear the ground 
by running, and make short flights of two or three metres when 
seven to ten days old. I have seen them blown by gales against rocks 
or rolling like balls down a 500 slope, without injury. Gordon (1951) 
watched two-week-old chicks swimming well when they flew on to 
a lake after being disturbed, and Savile (1951) found that young chicks 
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in Canada occasionally scattered into water when disturbed, and 
swam easily. 

When a brood is disturbed by a man, dog or eagle, the young 
crouch till the hen calls them, whereupon they run towards her. 
This happens even with day-old dry chicks that are disturbed while 
being brooded in the nest. Day-old chicks from eggs taken in the 
wild and hatched in incubators or under bantams do not crouch when 
a man appears, so crouching wild chicks are presumably responding 
to their mother. Disturbed chicks up to three weeks old scatter 
quickly before crouching, into hollows, under vegetation or down 
holes under boulders. For example, one group of six day-old chicks 
being brooded in the nest scattered up to three metres within two or 
three seconds of the hen flying off. Chicks usually go down holes 
if there are any, even when only a day old, and often whole broods 
disappear down holes and do not come out till the hen calls them. 
No hen called out her chicks within 15 minutes while I stayed nearby, 
and usually she waited till I had walked 200 metres away and crouched 
almost out of sight. Two hens did not call out their two- to three-day-
old chicks even when I was hiding behind a boulder 2 5 o metres away, 
and presumably they waited till I was right out of sight. Day-old 
chicks will crouch for at least six minutes and two- and three-day-olds 
20 minutes. 

When the young are over three weeks old, they may scatter up to 
400 metres when disturbed, and seven-week-old young up to 600 
metres. When three- to seven-week-old young scatter, the hen often 
flies with one or more of them, and the cock occasionally goes 
with another out of the hen's sight. The hen readily finds them all 
again even if they have flown out of her sight. The young cheep 
loudly and persistently while away from the hen and out of immediate 
danger, and she gathers them by moving towards the calling young 
and by calling them, whereupon they fly towards her. The cock 
occasionally helps with this. Scattering three- to seven-week old 
young tend to fly towards thick cover if any is available (for example, 
tall ferns, scrub, trees) and then run if the ground is open underneath. 
They also run if they have landed on open short grass or tracks, 
but hide in holes if they have come down in the vegetation, or under 
stones if in thick heath or stone fields. Older young of eight to twelve 
weeks increasingly stay together as one group if disturbed, both when 
they fly and when they land. This paragraph applies wholly to Red 
and Willow Grouse also, except that cock Red and Willow Grouse 
stay with the family and help gather the young much more often than 
do cock Scottish Ptarmigan. The young look fully grown at about 
twelve weeks, though still not weighing as much as adults. They are 
recognisable by their pointed tails, traces of downy plumage on the 
belly, dark inner coverts and cheeping calls. 
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REACTIONS TO PREDATORS 

Man 
When a man approaches Ptarmigan crouch with lowered heads and 
stay still, blending well with their surroundings. Nearer they become 
alert, standing erect with head and neck stretched high, and nearer 
still they show flight intention (see under AGONISTIC BEHAVIOUR in 
the second part of this paper) or run away. In flight intention they 
are tense; if the intruder moves slightly back they relax by becoming 
alert or walking slowly away (plate 4a), and if forwards they suddenly 

% (%• 3a)-. 
Both cock and hen are bold when their nest or young are disturbed. 

Incubating hens sit tightly and often allow a man to touch them or 
their eggs, and rarely even to lift them off, especially late in incubation. 
A few hens that flew off when I was within about five metres were 

Fig. 2. Ptarmigan Lagopus mutus: (a) crouching when a man near (same posture when 
a more dominant bird near); (b) hen threatening a man when disturbed from day-old 
chicks, showing wing edges prominently and raising neck feathers and combs (from 

photo by N. Picozzi) 
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nearly all at the egg-laying stage or in the first week of incubation, 
but occasionally one sat lightly even in the last week. At two nests in 
Canada, hens flew in a man's face three days before hatching (Savile 
1951), and cocks have flown at a man's head in Iceland (Millais 1909) 
and Greenland (Nicholson 1930). MacDonald (1970) had incubating 
hens in Canada hissing and pecking his hand. Hens with small chicks 
usually show distraction behaviour, but D. Nethersole-Thompson 
and I were once attacked by a hen whose five-day-old chicks had run 
out of sight. She jumped twice to the level of our necks, touching 
us with her wings, then fell back vertically and ran around our feet 
hissing loudly, with her neck feathers raised (fig. 2b). 

Other mammals 
Ptarmigan were often seen reacting to Red Foxes, and in the same 
way to pointers, setters and small terriers, and in Baffin Island to 
huskies and Arctic Foxes Alopex lagopus. The birds become alert and 
give a sharp call which alerts others nearby. They usually fly when the 
fox or dog comes within 30 metres, but hens with eggs or young 
crouch till dogs are within a third to half a metre. I once watched a 
Red Fox approach several Ptarmigan in deep soft snow from behind 
a snow-bank at noon, and jump unsuccessfully from two metres. 
When Ptarmigan are roosting in snow holes, the slightest crackling 
of snow caused by the feet of a dog or a man alerts them and they 
fly, even on fairly dark nights with cloud. 

On three occasions when a Stoat Mustek erminea or Weasel M. 
nivalis came within ten metres of a Ptarmigan it became alert, and at 
two metres lowered its head and hissed; in each case the predator 
then moved away. A captive cock did this when a Brown Rat Rattus 
nonegicus ran under his cage. 

Golden Eagles 
Ptarmigan usually fly well ahead of an approaching Golden Eagle 
Aquila chrysaetos, but will sometimes crouch, often turning their heads 
to look up with one eye (fig. 3b), if they are on their territories 
and the eagle is more than 150 metres up. If it comes within 100 
metres they fly, except towards the egg-laying stage or when they 
have eggs or small young. With this same exception, Ptarmigan and 
Red Grouse always pack together when a Golden Eagle comes near. 
Even in late April, it may take a quarter of an hour before any cocks 
return to their territories and up to half an hour before all birds are 
back. Ptarmigan usually fly 500 metres from an eagle, generally 
along or round the same hill, but sometimes 1 km from one hill to 
another across valleys, and once 4 km. Ptarmigan fly fast and easily 
outstrip an eagle at the same altitude, but an eagle stooping from 
above can gain on them. When pursued within 100 metres, Ptarmigan 
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fly near the ground, swerving rapidly among boulders and shooting 
up and down cliffs and screes where the more clumsy eagle cannot 
follow quickly. 

Golden Eagles sail along hillsides or fly back and forth over the 
edges of steep slopes or corries, and then quickly pounce on or near 
the ground at any birds which fly. I have seen three Ptarmigan being 
killed along hillsides and two near steep edges, one on the ground 
and two within a few metres of it, M. Marquiss (in lift.) saw another 
being killed on the ground on a hillside. I have not seen a Ptarmigan 
killed in full flight, but have watched two near misses, when an eagle 
dived at a Ptarmigan flying level at 30-40 metres above the ground. 

Ptarmigan and Red Grouse take flight at greater distances from an 
eagle than from a man, even where they are often shot. Six times I 

Fig. 3. Reactions of Ptarmigan Lagopus mutus to predators: (a) flying; (b) turning 
head to look up with one eye at high-flying Golden Eagle Aqttila chrysaetos-
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have seen an eagle clear scores of Ptarmigan or Red Grouse from a 
hillside where one would have thought no birds were present: on four 
occasions (one with Ptarmigan) an area had just been covered by a 
party of 20 beaters and four to six dogs trying to drive all the birds 
towards shooters, and on two (one with Ptarmigan) by a party walking 
forward in line with dogs and shooting frequently. Ptarmigan indulg
ing in territorial fighting and courtship sometimes allow a man or 
dog within 10-20 metres, while feeding birds on the same day may 
fly at 30-40 metres. An eagle at 200 metres and sometimes even at 
twice that distance, however, will interrupt all these activities and the 
Ptarmigan will then crouch or show flight intention. 

Millais (1909) recorded that a covey of Red Grouse chased by a 
Sparrowhawk Accipiter nisus came into a shooter's butt while shooting 
was going on, and did not leave. I have seen two incidents in which a 
Ptarmigan being chased by an eagle flew towards people. In both, 
a Golden Eagle had stooped at a Ptarmigan flying level 30-40 metres 
up : as it dived with a loud rush of wings, the Ptarmigan partly closed 
its wings, dropped in a near-vertical twisting dive to within a few 
metres of the ground, and then ran to crouch among boulders only 
ten metres from me and my companions. On the first occasion the 
eagle flew away after the Ptarmigan dropped. On the second it followed 
the falling Ptarmigan with a great rush of wings, pulling up when 
only 20 metres above our heads, and then rapidly flew 1 km out of 
sight, leaving the grounded Ptarmigan which stayed for three minutes 
before crawling slowly away to a scree 20 metres distant. 

Ptarmigan usually become alert on seeing a fox or dog 30-50 metres 
away and occasionally at up to 200 metres, but rarely fly until it is 
within 30 metres; comparable distances for an eagle are about 200 and 
100 metres respectively. 

Other birds of prey and crows 

Ptarmigan fly as wildly before Rough-legged Buzzards Buteo lagopus 
and Hen Harriers Circus cyaneus as before eagles, and also tend to pack. 
They usually fly in front of a flying Raven Corvus corax but occasionally 
not; although reacting similarly to birds of similar wing shape, they 
can sometimes tell predators from harmless species. Ptarmigan crouch 
below flying Peregrines Falco peregrinus and Merlins F. columbarius in 
a posture illustrated by George E. Lodge in Bannerman (1963). 
They sometimes crouch below a Kestrel F. tinnunculus but often not, 
especially if it is hovering high up. They become alert when a Short-
eared Owl Asio flammeus appears, and fly if it comes within ten metres. 
The reactions of Ptarmigan and Willow Grouse in Alaska to other 
birds of prey were described by White and Weeden (1966). Icelandic 
Ptarmigan often fly to sit alongside fences when Gyr Falcons F. 
rusticolus are near (A. Gardarsson in litt.). Scottish Ptarmigan either 
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pay no attention to high-flying aeroplanes and various species of 
high-flying birds, or else become alert briefly, turning their heads to 
look up with one eye. When a low-flying supersonic jet plane passes 
silently, they crouch as if below a Peregrine. 

When a Carrion Crow Corvus cororn flies near a hen Ptarmigan with 
small chicks, she stands up and pecks towards it, and sometimes 
attacks by flying up nearly to touch it, then quickly down to the 
chicks, then up again in quick bounding flights. The cock may also 
do this, or fly directly at the crow as if towards a cock Ptarmigan 
intruding on the territory. Once when two crows attacked, I saw one 
fly from the side and take a chick. 

In August 1967 I saw an adult cock Ptarmigan ward off a female 
Hen Harrier. The harrier stooped from five metres at the Ptarmigan, 
which raised his combs, showed 'threatening approach' (see under 
SEXUAL BEHAVIOUR in the second part), croaked loudly and jumped 
into the air with head stretched towards the harrier, which immediately 
flew sideways and away. I had earlier seen a territorial Red Grouse 
do this (Watson and Jenkins 1964, page 142). This may partly explain 
the fact (Jenkins et al. 1963) that territorial Red Grouse are seldom 
killed by harriers, which are the main grouse-killing raptors on grouse 
moors. 

DISTRACTION BEHAVIOUR 

I have seen in Ptarmigan and Scandinavian Willow Grouse all postures 
recorded by Watson and Jenkins (1964) in Red Grouse. The following 
account describes additional details and differences in timing or 
intensity of the displays in Ptarmigan. 

Walking in a circle 

When a hen Ptarmigan is brooding eggs or young, the cock often 
diverts a man or dog by walking or running in a circular path, and 
both cock and hen do this when the hen has been disturbed from 
eggs or young. Outside the breeding season, Ptarmigan cocks often 
divert attention from their hens in this way in late April and early 
May, occasionally in March and even in January and February, but 
not in autumn. All details of posture and distance for Ptarmigan are 
as in Red Grouse (Watson and Jenkins 1964, page 144). 

Fig. 4 {opposite). Distraction behaviour of hen Ptarmigan Lagopus mutus: (a) crouched 
run near chicks with bill open and tending towards slight injury flight (from 
photo by R. Snodgrass in Hohn 1969); (b) standing less than a metre from a man 
and showing wings conspicuously, especially leading edges, between bouts of injury 
flight; (c) injury flight near day-old chicks, with bill open and wings flapping 

on ground; (d) near young, alert and with part of wing showing 
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Crouched run and heavy flight 

Hens show these, as occasionally do cocks when their mates have 
eggs or small young. 

Injury flight 
The postures, duration, distance, and responses to dogs and man 
described for Red Grouse (Watson and Jenkins 1964, pages 144-146) 
have all been observed in Ptarmigan. In addition both species keep 
their bodies close to the ground, and often hold their spread wings 
momentarily on the ground. The sudden flash of white wings is con
spicuous in Ptarmigan and Willow Grouse. While running without 
flapping the wings, Ptarmigan and Red Grouse often flick their wings 
quickly, left and right alternately. Young untrained dogs are easily 
diverted by injury feigning and I have often seen trained old pointers 
and setters so diverted by Ptarmigan flapping around them in a 
circle within one or two metres that they lay down and would not 
search for the chicks. One hen fluttered so close to a terrier that it 
caught and killed her, and hens occasionally flap up to a man's feet. 
Gordon (1951) wondered if a fox would be deceived, but I once saw 
one in the Cairngorms follow a fluttering and running Ptarmigan 
for 3 5 o metres before giving up. 

Hen Ptarmigan perform injury flight rarely while laying eggs, 
seldom till the second week of incubation, but almost invariably in 
the last week of incubation and in the first two weeks after hatching, 
often continuing for one to two minutes after all young have flown. 
They do it less as the chicks grow, and rarely when they are five to ten 
weeks old. Cock Scottish Ptarmigan often show it when there are 
small chicks, and occasionally when their mates are on eggs, especially 
in the last week of incubation. 

Bouncing and crouching 

These might possibly be regarded as aggressive behaviour by parents 
defending eggs or young, rather than as distraction behaviour. 
D. Nethersole-Thompson once watched a hen Ptarmigan with large 
young jump into the air and fall as if shot, like the bouncing when 
a hen with chicks attacks a man. Some hen Ptarmigan and Red Grouse 
with eggs or small chicks crouch close to a man, occasionally hissing, 
with bill open and head lowered and stretched. One hen Ptarmigan 
with fully spread tail and lowered head tilted her back towards 
Nethersole-Thompson as though standing on her head for a short 
time, before again drooping her wings and starting injury flight 
(described in Witherby et al. 1938-41). 

The performance of individuals varies. The hen may run, or fly 
heavily a few metres and then run, or show injury flight for a few 
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seconds and then crouched run, or injury flight for up to a minute at a 
time. Sometimes she flies five to ten metres from eggs or chicks and 
then shows crouched run or less often flies straight on. When a hen 
Ptarmigan or Red Grouse has been showing distraction display but 
eventually stops, the distress cheeping of a chick (or a human imitation 
of it) often brings her close again, up to half a metre from a dog or a 
man, to show more distraction behaviour. If she is showing crouched 
run or heavy flight, the chicks' cheeping often brings her closer to 
show injury flight. In both species, a hen sometimes leaves her own 
undisturbed brood to show distraction behaviour along with another 
up to ioo metres away whose brood was disturbed. The stimulus for 
this appears to be either the loud cheeping of a chick or the distraction 
calls of the other hen. Occasionally a hen will fly round to show distrac
tion behaviour beside a second hen's disturbed chicks even when the 
latter herself has shown no distraction. In 1971 one unusual back-
tabbed hen Red Grouse did this repeatedly, on different days. 

Hen Ptarmigan with small chicks rarely fly straight away out of 
sight, unlike Red Grouse. Cock or hen Red Grouse with chicks less 
than three weeks old often do not show injury flight (Jenkins et al. 
1963), but such inattention is rare in Ptarmigan, especially in females. 
Ptarmigan usually display longer than Red Grouse, come nearer the 
intruder, spend longer near the intruder, and show more injury 
flight and less crouched run or heavy flight. After the chicks have 
hatched, cock Ptarmigan in Scotland usually desert the family, whereas 
Red Grouse usually stay. Cock Scottish Ptarmigan that do stay then 
show much less distraction behaviour than do Red Grouse. In Iceland 
(A. Gardarsson in litt.) and in most high arctic areas (see references in 
MacDonald 1970, pages 233-234), cock Ptarmigan almost invariably 
desert the family after the chicks have hatched. 

REACTIONS TO NON-PREDATORS 

Cocks on their territories occasionally threaten and give ground 
songs towards approaching sheep or Red Deer Cervus elaphus, but 
usually walk out of the way of a big herd or fly from a running herd. 

In autumn when Ptarmigan often feed on blaeberries and crowberries 
Empetrum hermaphroditism, I have several times seen disputes between 
them and Redwings Tardus iliacus, Blackbirds, Fieldfares T. pilaris 
and Ring Ouzels T. torquatus which were also feeding on berries (see 
under AGONISTIC BEHAVIOUR). Ptarmigan and Red Grouse occasionally 

feed close in deep snow, but usually stay in separate packs. Sometimes 
they mix temporarily on the ground, while feeding or walking: 
they may then fly in one pack when disturbed, and separate only later. 
Occasionally the two species interact in brief disputes in which one 
bird avoids another or drives it from a patch of snow-free vegetation. 
Cock Red Grouse and Ptarmigan sometimes interact where both have 
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territories on the same area, with ground songs, flight songs directed 
towards a cock of the other species, and occasionally prolonged 
'walking-in-line' encounters, facing and fighting (see again under 
AGONISTIC BEHAVIOUR in the second part of this paper). 

F E E D I N G , COMFORT MOVEMENTS AND RESTING 

Feeding 
Ptarmigan snip off small pieces of vegetation and stretch up to reach 
grass seeds. In winter they often scratch with their feet through up to 
6 cm of powder snow to expose the plants below (see plate 4b), and in 
Iceland Gardarsson and Moss (1970) recorded them digging through 
30 cm of snow to feed. In summer they occasionally run after and 
catch flying insects, and from late winter to summer sometimes pick 
insects and other invertebrates off thawing snow. R. Moss {in litt.) 
estimated that one hen in Alaska in spring ate about 440 small spiders 
off the snow in 35 minutes of feeding that also involved eating 
vegetation. 

Ptarmigan often eat grit. Judging from observations of individuals 
for several hours at a time, they probably drink every day from streams 
and pools, hollows in boulders and dew drops on vegetation. In 
winter they often eat snow, or hoar frost on vegetation, but even 
when there is unlimited powder snow they also take water if there is 
any. When they get up from their roosts in the morning, they some
times walk or fly to the nearest water and drink. In periods of prolonged 
deep snow, droppings and footprints are concentrated at the few places 
where water still runs. 

Defaecation 

Ptarmigan often defaecate throughout the day and a large pile gathers 
overnight where a bird roosts. There is a cylindrical, hard, fibrous, 
intestinal kind, usually containing thick woody fibres and often with 
some white uric acid at one end, and a soft, shapeless, yellowish-
brown caecal kind. Both kinds vary in colour and shape according to 
the food eaten, green-tinged in spring when the birds eat new plant 
growth, and purple-tinged in autumn when they eat berries. At 
Hrisey in Iceland in May 1965, Ptarmigan feeding mainly on Kumex, 
Taraxacum and other fresh-growing plants in arable fields had intestinal 
droppings like those of Pheasants Phasianus colchkus or poultry: not 
cylindrical but curled up, thicker at one end, black and tipped with 
much white uric acid. Droppings of Ptarmigan living mainly on the 
nearby moor at the same time were typical: brown, fibrous and 
cylindrical. 

Night droppings are fibrous, but sometimes a few caecal droppings 
are deposited on top of the others in the early morning. At snow 
roosts, where the footprints show where the birds go when they get 
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up, there are usually no caecal droppings in the roosting pile but up 
to six in the first two to three metres' walk from the roost. During 
winter in Alaska, R. Moss usually found caecal droppings on top of 
the roosting pile. Possibly this varies with how long the birds spend 
in the roosting hole. Moss and I, in Alaska and Scotland respectively, 
have also seen Ptarmigan defaecating caecal droppings around noon 
and early afternoon. 

Preening, feather movements and body stretching 

All details recorded for Red Grouse by Watson and Jenkins (1964, 
pages 146-148) have also been observed in Scottish Ptarmigan. 
Fig. 5 a illustrates feather shaking (Watson and Jenkins, page 147). 
Kolb (1971) has re-classified these activities in more detail for Red 
Grouse. On hot days Ptarmigan often pant in the shade of large 
boulders, and lie on wet sand along streams and in the running water. 

Bathing 

Ptarmigan often bathe in dust and snow and occasionally in water, 
wriggling from side to side, shaking out and fluffing their feathers, 
scratching with feet and wings, and lying on one side with the wing 
stretched out (fig. 5 c). Dust soon blows away on the Scottish hills, 
but they make hollows in heath-covered ground or on paths by 
churning up dry soil with their feet, bills and wings. In Baffin Island, 
cocks in late May and June spent much of the day bathing and scratch
ing in abundant glacial dust. Ptarmigan bathe in snow during all 
months, moving wings, head and feet so that snow falls on their 
backs and works into their plumage. On steep snow they go head-first 
with wings flapping or spread out. A. Tewnion {in litt.) saw a Ptarmigan 
walk into his footstep on a snow patch in July, and let wet snow trickle 
on its back. Ptarmigan often sunbathe, lying with feathers ruffled, 
eyes closed and wings partly spread, and often on one side with the 
opposite leg stretched out. In winter they usually bask where the sun 
is warm out of the wind, but sometimes in below-freezing winds up 
to Beaufort force 4. 

Resting and roosting 

Ptarmigan rest sitting or standing, head drawn in and feathers slightly 
puffed out, often closing the eyes momentarily and sometimes tucking 
head under wing. They rest on the ground, boulders, cliffs, fence 
posts, fence railings and buildings. During the day they rest especially 
around noon and early afternoon. Plates 5 and 6 show resting birds 
of both sexes in winter and spring. 

They roost on boulders (in spring and summer only), on the ground, 
on cliff ledges and in snow. In spring the cock usually roosts near his 
favourite lookout and occasionally on it. The hen roosts beside him 
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at least from March to early May, often in successive pairs of hollows 
on the same snow drift on different nights. Single birds sometimes 
roost alone even in winter, especially in good weather, but most 
Ptarmigan roost in packs from September to March or April. I have 

Fig. 5. Comfort movements of Ptarmigan Lagopus mutus (all from photos by R. Snod-
grass in Hohn 1969): (a) feather shaking; (b) wing stretching; (c) dust bathing 



P L A T E 4. Female Ptarmigan Lagopus nmtus in winter plumage, walking off with neck 
erect, tail cocked and combs raised in mild threat, Scotland, March 1967. Below, 
young male in remnants of au tumn plumage, his bill covered in snow after feeding 
upon recently buried vegetation, January 1967 (pages 6-26) {photos: AlexTewniori) 



P L A T E 5. The same female as on plate 4a, taken a few moments earlier as she was 
resting in the stunted heather with her feathers puffed out like a ball against 
the cold. Below, small group of Ptarmigan at rest, males at left and right, and 
two females between them, Scotland, January 1967 (page z i ) {photos: A-lex Tewniori) 



P L A T E 7 {opposite). Upper, male strutting with combs fully erect, back horizontal, 
breast puffed out and tail cocked, and female with a more rolling walk, Scotland, 
April 1970 {photo: Alex Tenmion). Lower, tracks left in snow by a male's feet and 
dragging primaries in waltzing posture of courtship to female {photo: Adam Watson) 
(plates 7 and 8 will be referred to in part 2 of the paper on Ptarmigan behaviour) 

P L A T E 6. Pair of Ptarmigan Lagopus mutus resting, the male in the more prominent 
place and more watchful as his mate drowses, Scotland, May 1969. Though his 
combs are partly raised, probably in slight threat at the photographer, his wing 
edges are folded beneath the flank feathers (so no alarm). Note cryptic coloration, 
and close individual distance of a pair in late spring (page 21) {photo: Alex Tewniou) 





P L A T E 8 . Ptarmigan Lagopus mutus in summer plumage, Scotland,May 1969. Above, 
courting male with combs erect, bill open, tail fanned and feet stamping; female 
in half-crouching posture that elicits courtship and mating attempts. Below, alert 
female with her crest raised and wing edges partly showing {photos: Alex Teivniori) 
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seen up to 150 holes used by one group in one night in March. Family 
parties roost close together (nearly touching each other) until the 
young are almost fully grown, but individuals in packs rarely roost 
nearer than 30 cm, and usually over 50 cm. By contrast, pairs in 
spring roost only 20-30 cm apart. 

Snow holes 

The usual winter roost is a hollow in snow, and even on nights when 
the ground is almost free of snow Ptarmigan concentrate on the 
few patches available. They sometimes roost on snow patches in May 
and June when most of the ground in Scotland is clear of snow, 
and in August and September sometimes on tiny semi-permanent 
snow patches. 

A deep hole gives shelter and insulation in winter. In summer they 
make shallow hollows and sit almost out in the open, sometimes during 
the day, when their dark plumage makes them more conspicuous. 
Possibly the snow patches offer a good view of approaching foxes and 
stoats, or may cool the birds on hot days. Ptarmigan often choose 
roosts on snow remnants on cornices or cliffs in winter. For example, 
on one morning there were about 120 freshly-used shallow hollows 
in a snow slope with an inclination of 40-50° at the top of the 200-
metre cliff of Lochnagar, Aberdeenshire (see fig. 6a overleaf). No 
ground predator could have reached them, since the snow was icy, 
with an overhanging cornice above and ice-glazed rocks all round. 
On the same morning, many much larger snow fields in better shelter 
on other slopes had only eight fresh roosting hollows. 

In hard snow that bears a man's weight, hollows are 2-3 cm deep. 
In granular 'spring' snow or slightly frozen snow, they are 5-7 cm and 
occasionally up to 20 cm deep, and in powder snow 20 or even 30 cm 
(fig. 6b and c); in Alaska R. Moss saw many 50 cm holes. If there is 
any fresh powder snow or hard-packed powder that has not thawed, 
the birds always choose it for roosting even if the fresh snow consists 
only of occasional minute drifts lying on vast expanses of hard snow. 
Powder snow on snow-free ground usually collects into tiny drifts on 
the lee side of stones, which are common roosting sites (fig. 7); a 
drift remains on the lee side of the stone even if the wind changes 
direction, when the drift moves round accordingly. The hole is dug 
with a wall 9-20 cm high at the windward side next to the stone, 
tapering round to a low wall 5-10 cm high at the lee side. Where there 
are large deep snowfields of powder, or large boulders providing 
shelter, the hole is the same depth all round. Ptarmigan roost in 
large sheltered areas such as big hollows only on calm nights. On 
windy nights they roost in tiny sheltered sites within exposed areas— 
where most of the snow drifts past but does not accumulate—and not 
in sheltered places where it would pile up. During a blizzard, I have 
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Fig. 6. Snow roosting holes 
of Ptarmigan l^agopus mutus: 
(a) safe sites in steep icy 
snow at top of the cliff of 
Lochnagar, Aberdeenshire 

(b) part of flock roost in 
powder snow; (c) holes of 
paired cock and hen, closer 
than those of flock: caecal 
droppings stain snow above 
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several times seen Ptarmigan move out of shelter towards dusk and 
fly to exposed ridges higher up. On these ridges a man could barely 
stand, yet the birds settled down to roost, scattering so that each had a 
hole in snow behind a stone. 

In deep powder snow they sometimes dig straight down for 20 cm 
and then sideways for up to 30 cm, or else sideways for 20-30 cm 
straight into a vertical drift. When a bird in such a hole is disturbed, 
it may fly straight up to break the snow surface rather than out of the 
entrance. Deep burrows are far fewer than open hollows, and are 
used only on calm nights; they would fill with drifted snow in less 
than a minute on a windy night. In Alaska, R. Moss found that 
Ptarmigan sometimes spend part of the night at the bottom of a 
hole and then dig a tunnel up to 90 cm along and finish the night there. 
When there is not heavy drifting, Ptarmigan sometimes dig deep 
holes during the day and rest inside or near the entrance, and may do 
this during a blizzard in the side of drifts that are not accumulating. 
R. Moss (in lift.) noticed that Alaskan Lagopus of all three species 
(Willow Grouse, Ptarmigan and White-tailed Ptarmigan L. kucurus) 
often burrow immediately into the snow again when landing after 
being flushed. 
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Fig. 7. Common positions of snow hole roost of Ptarmigan Lagopus mutus behind 
stone during night of severe drifting 



26 Behaviour of the Ptarmigan 

The bird deposits a pile of faeces, which sink a few centimetres into 
the snow by melting except in very cold weather. To judge from bill 
marks on the wall and positions of faeces and footprints, the bird 
faces the tall end of the hole towards the wind, with its head 2-3 cm 
down from the snow surface and its tail sticking out towards the 
short end of the hole, and it keeps a roughly similar position all night, 
touching a 5 cm wide area of snow with its bill and leaving four to 
twelve marks. Each bird uses one hole per night, but in rock-hard 
snow holes are used for two or occasionally three nights, with many 
faeces piling up. Sometimes the bird partly or wholly scratches a 
hollow and then walks or flies to dig another where it spends the 
night. It usually begins scraping with its bill, but scratches out the 
snow mainly with its feet though also using its bill, especially in 
hard snow. Ptarmigan walk both to and from the roost. 

Red Grouse use snow roosts in the same way, except that unlike 
Ptarmigan they rarely choose tiny sheltered sites within exposed 
areas. Black Grouse Lyrurus tetrix in Scotland occasionally roost in 
holes up to 50 cm deep in powder snow. Capercaillie Tetrao urogallus 
commonly use snow holes in Northern Russia (Semenov-Tian-Shanski 
1959) but I have seen only one in Scotland, and that was on an excep
tionally cold night when the snow was 70 cm deep, the sky clear and 
starry, and the air temperature — 27°C. 

(to be concluded) 
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