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ABSTRACT
Behaviour agd social organization of male Blue Grouse were studied

A

Six basic V‘tures plus variants of each are categorized and the

in & population on Vancouver lsland frc. 1971 -to 1974.

context of each posture and wvariant discussed. These postures are
compa.red with those descriuéed in pr 1ous'11terpture.

Males approached pl#yhacks of al} conspecific calls in Full:Dis-
plav, then assumed® postures appropriate to the sex on seeing a dummy
grouse. Rirds were able to distinguish sex by plumage alone, but female
calls were stronger stimuli than male plumage. The Squat posture of
females was a strong releaser of c.ourtship activity, and colourful lat-
eral ‘apteria comprisec‘! a strong .mle releaser. White shoulder-spots
caused males to att’ck males, but repelled them from mating with fgf-/‘
males, When dummies of both sexes were presented with an accompanying
call, males interacted with that .of the 591; corresponding to the call.
Reacvions to calls showed a markéd sea‘sogal pattern, varying with the
particular call.

Hooting appears to be true song, functioning in both courtship and
territorial contexts. Singing peaks about the time females and ye:r—
lings arrive on the study area, and ;‘liminishes towards the end of the
nesting season. Daily singing patterns were gsimilar to those shown boy
passerines in north temperate regions. Male Blue Grouse siﬁg in social
groups, possibly invovag dominance.

Males were able to distinguish songs of neighbours in the correct
\direction from those of other males. Responses to stranger playbacks
and total response levels were higher vhile responses to neighbour play-

¢
iv



backs were lower using Str.ngerbNeighbbur-Stranger'le ences compared
with NeighbDeuk= trin.er-ﬂcighbodt sequences.
Territory size varied widely and was not obviously elated to any

one q§:f1nsic,'paran:ter. Once established, the territory of s given

male rarely chanied. but successors did not occwpy areas identical to
those of predecessors. There was a strong tendency to ging from a
specific sites within the territory.

The social system of male Blue Grouse appears to combine elements

® )
of lek and solitaiily territorial system _ Factors favouring such a
comhination of systems are discussed.
)
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INTRODUCT ION .

-

Blue Grouse (Dendragapus obscurus) .on Vancouver Island, British
Columbia have been stydied almost continuously since 1950 (Zwickel and
Bendell 1972; Zwickel et 31. 19;7). The overall objective has been to
identifv factor(s) responsible for regulating populations. The failure
of these s;udies to determine a close relationship between populatfon
size and extrinsic envirommental factors (Zwickel and Bendell 1972) has
led to a recent emphasis on the potential importance of ;uéh 1nfrinsic
factors as social behavior (Bendell and Elliott 1967; Mossop 1971;
Henus 1972; Zwickel et 1. 1977) and genetics (Redfield et al. 1972;

Zwickel et al. 1977) in regulating numbers.

An understanding of social systems seems essential to an under-
standing of the role of behavior in the regulation d¥ poputhions.
The study *of socjial organizatiqn requires information on both the
dispersion of individuals and their behavior during encounters (Crook
1965; Hartzler 1972).

Male Blue Grouse on Vancouver Island are territorial (Bendell an¢
Elliott 1967), a form of social behavior often suspected of regulating
populations (Brow; 1969; Watson and Moss 1970; Klomp 1972; Watson 1973;
Wilson 1975). Furthermore, male Blue Grouse have a number of distinc-

tive display features and a song (the "hoot") which they sing frequent-

ly during the breeding season (Bendell and Elliott 1967; Stirling and

Bendell 1970). Thus, one might predict that territories of male Blue

Grouse are maintained in the same manner as& those of many passerines,,
that is, primarily at a distance through vocalization, and secondari-

ly through agonistic encounters at close range (Dorst 1971).

1



'ﬁ The present study was directed toward understanding the social
organization of male Blue Grouse through studying behavioral inter-
ac’tions among and dispersion of 1nd1v1dua1x A proper understanding of
the role of behavior in regulating Blue Gfbuae numbers is dependent upon
such knowledge of the social behavior of the species. The thesis ad-
dresses this background inforfaalMon without considering population
regulation. This work is presdnted in five papers

1. Postures and‘dasplaVS f male Blue Grouse,.

2. Functional aspects of some display components of male Blue

Grouse,

3. Vocal communication among ma}e Blue Grouse.

4, Neighbor-stranger discrimination by song in male Blue Crouse.

5. .Territories of male Blue Grouse on Vancouver Island.

The first two papers describe and identify functions of displays
and digplav components, the visual or close range aspects of social
behaviori The first is a de5criptioa of postures aﬂd displays with the
context 1in which these occur g The second describes experimental mani-
pulations used to differentiate reactions between males from those given
bv a male to a female or to a potential predator, and to identify mes-
sages conveved by display components.

The third and fourth papers examine communication byv song among
territorial males through both observations and experiments. In the
third, 1 examiné daily and seasonal patterns of song and the influence
of one bird's singing on that of its neighbors. The fourth presents a
study of tvpes of information conveyed by singing.

The final paper includes an examination of the size and structure

of territories of male Blue Grouse on the study area, and consistency of



use of territory by the same male in different years, and by successive

4
males in the same territory site.

The results presented in these five papers are integrated info a
final discussjon which Sutlines the social system among male Blue
Grouse. ‘
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PAPER 1: POSTURES AND DISPLAYS OF MALFE BLUE GROUSE

Abstract. Postures of male Blue Grouse are categorized as six basic
types and their variations. The context in vhicﬁ each posture type and
its variants occur is documentéd. and accompanying sounds are discussed.

Postures recorded are compared with descriptions in the literature.

During the spring and summer of 1971 to 1974, I studied the behavior of

male Blue Grouse (Dendragapus obscurus fuliginosus) at Comox Burn

(Zwickel and Bendell 1972) on Vancouver Island, British Columbia. A
major portion of this study consisted of a functional analysis of cer-
tain displav components, the results of which are presented elsewhere
(McNicholl 1978a). As background to this analysis, 1 described all
postures 1 observed uhi}e male Blue Grouse were interacting with other
Blue Grouse or with an observer, or were apparently unaware of myv pres-
ence. In this paper, I classify these postures into six main types with
variants of each, and document conditions under which each occurred and
what sounds, if anv, accompanied specific postures. Previous descrip-
tions of behavior of male Blue Grouse during the breeding season (Brooks
1926; Hjorth 1970; Stirling and Bendell 1970) concentrate primarily on
displavs, with postures described incidently as part of these displavs.
These descriptions and summaries of them in more general works (Bent
1932; Johnsgard 1973) lack consistency in terminologv, and are thus
difficult to compare with each other. Thus, the objectives of this
paper are to provide a classification of postures that can serve as a

basis for describing displays and additional postures and to compare

previously published descriptions of these postures.
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Study Area and Me thods

The main study area wvas & portion of Comox Burn, described by
Zvickel (1972). This area ts approximately 19 km northwest of Courte-
nay, British Columbia. Comox Burn is characterized by low undulating
ridges, running rougﬂly parallel from east to west and intersected with
stream beds and bogs. zwickel (1972) indicated that most of the area
was "very open" and "open" by the classification of Bendell and Elliott
(1967) between 1969 and 1971, with limited portions classified as
"dense” by late 1971. The birds 1 studied occupied primarily "verv
open' and "open" areas in 1971 and 1972; by 1973 the "very open' habitat
had declined sharply with "dense" habitat markedly increasing in both
1973 and 1974, Further detalils of the specific territories whererl
studied grouse are given in McNicholl (1978b). A few notes from sur-
rounding areas are also included.

In 1971 and 1972 my approach was observational for which relatively
open habitat was an agget. The denser habitat in 1973 and 1974 hampered
observation in non-experimental situations. Thus, more emphasis was
placed on collection of experimental data with speakers and dummies be-
ing placed where 1 could readily see approaching grouse. The denser
habitat in these latter Yyears also facilitated my hiding, and thus
reduced the possibility of reaction to me.

Observations on which descriptions are based were made during
chance encounters, deliberate approaches, and at sites with expérimental
playbacks and/or models to which the bird was attracted. When males
were "hooting" (singing), 1 was usually able to observe them from a
hidden location from which 1 also made observations during playback

experiments. Topography and vegetation was such that 1 could usually



remain hidden without a blind, but when this was not possible, | used a
brown poncho-style raincoat as a blind. Notes were taken on reactions
to observers during chance encounters of any male on the lthdy area or
elsevhere, and when 1 approached birds to read bands after completing
other observations or experiments,

Most birds studied had been previously colour-banded and were
identified individuallv if possible. Observations and experiments were
concentrated on a few individuals, approximately 20 each ear, but
experimental results were routinely checked on males mot included anong
those usually studied. This approach allowed me to consider individual
variation in the compilation of results, and to ensure that habituation
was not responsible for waning of responses to certain experiments.

More details on manipulation of sounds and dummies during the
experirents are described in McNicholl (1978a).

Results

In this paper emphasis is placed on descriptions of postures assumed and
the context in which each occurs. In order to facilitate discussior of
the context of these postures, a short preliminarv section descrihes
vocal and mechanical sounds produced by male Blue Grouse.

VOCAL AND MFCHANICAL SOUNDS

Table 1 lists tvypes of sounds I hgard produced by male Blue Grouse, with
associated postures and references to ;heSf\sounds in the literature.

I

These sounds are brieflv described below.
Hooting

A series of five to seven (usugzly six) low notes, termed "hooting"
by Stirling and Bendell (1970) and other authors, was the most frequent-

ly heard vocalization produted by male Blue Grouse. Hooting is treated



in detail as the sonp of thie apecies in o separate paper (McNichol)
1978¢). =
¥hoot

- The “"whoot™ wes slwvavs uttered only hy males courtimg live or dummv
hens, and no reference wentions 1ts occurrence 1n other situations in
the field. However, Cooper (1977) reported that caged birds sometimes
gave this call or another like 1t in aggressive situations.

Stirling and Bendell (1970) and Hjorth (1970) both provide graph-
ical {llustrations of this call, showing th; douhle-note charactertst ¢
of the "whoot."

“v earlies<t record of the "whoot” f{s 22 March 1974, the dav the
first female Blue Grouse was seen on Comox Burn that vear (Jo'n
Kriatensen, pers. comm.), but I did not hear "whoots" again unti]l G Mav,
My ear]le:t dates for 1972 and 19°) were 1] Mav and 7 Mav respect ivelv,
roughly corresponding to start of laving on Vancouver Island i{n some
vears (Zwickel 1965), but later than earl!v laving in other vears . 'ast
weer of April, Zwickel 1977, Zwicke! (pers. comm.,) has severa! .ate
Apn\A\xecords. Peak occurrences of "whoots" appear to be 1n Mi. an:
June (Tahle II1), but they were occasionally heard as late as ¢S Augis®
(1972). The data in Table Il are onlv rough estimates of seaso-a’
occurrence, as the call was heard much more frequentlv during crepus-
cular periods than during mid-day. However, as all times of dav excert
during the dark of night were sampled in al! months in at least one vear
of the work, these data should serve as an approximation of the season-
ality of "whoots."”

Growl

Male Blue Grouse give a cd11 which Bendel! and Elliott (1967



o

doscrided 80 a series of ohert stacetto phrasey 1the the growiiag of o
deg (Conie familiaris). ond thw tovmad it the “grewl.” Beth Stirling
and Bendell (1970) an® Njorth (1970) ehew oouu\;‘ of thie call. Other
descriptions of this call arve given t1n Teble I, ond situations mn 1
heard {t are aleo Busmsrised in Tadle 1.

.
Mechbwical Sounds -

In 1928 C. de 3. Green (quoted in Bent 1932: 09) descridbed o

]

flight displev of D. o. richardsonyt, which hse been described in more

detat! by Blackford (1935%) and fo: D. o. pallidus by Wing (1946). These
displavs appear to constitute an imaportant component of the bdehavioral
repert-tre of at lr.nu gome inland races (Njorth 19703 Johnsgard 1973,
Harju 1974, bdut tn D. o. fuliginosus, this display ts much reduced
(Bendell and FElltctt 1967; Stitling snd Bendell 1970). 1 heard o
slightlyv prolonged flutter only twice, and could see the associated
activity neither time, although tn both cases a male and s female grouse
were in the vicinttv. A4
1 did, however, mote a "loud landing” wh.c> mav be a re‘uce? ver-
ston of t-is aertal behavior, on 125 occasions outlined 1n Table 1. At
least some ©f these sounds may have been nor‘ul/hut mv impression wvas
that trev were all made on or fust prtormﬁdxm. F.C. lwickel
(per~. comm.) watched a mai.e “flutter Hn‘/?" down 8 ridge in three or
four flights 1n response to the plavback oT‘j recording of a female
ca.l. 1
POSTRF< AND DISPLAYS
“posture” is defined for birds by Thomson (1964) as “the pose in which
-

the body is held.” 1In this paper, 1 describe each posture 1 sav, even

thogse seen only rarely. Context {in which each posture occurred 1is



-
significance and signal value of each posture. 1 use "display" in the
sense of Armstrong (1947) and Hinde (1964) as visual signalling, which
mav or may not be accom;anied by sound, rather than the sensg of Smith
(1969) in which the sound (especially song) may be considered a display

itself.

Neutral Posture

The Neutral Posture (Fig. 1), as used here and by Cooper (1977)
essentiallv lacks displav features. While in the Neutral Posture the
bird 1s 1in a st{EZif neither horizontally nor vertically exaggerated.
The crest i{s down and comhks are inconspicuous, occasionally showing
vellow under prolonged observation, but never extended. The neck 1Is
neither stretched nor withdrawn and the "lateral apteria” (Hjorth 1970;
referred t® as "air sacs" bv most earlv authors, such as Brooks 192f, as
"gular sacs" by Johnsgard 1973, and as "nuchal sacs” by Salt an” Salt
1976) are not visible. Th%ing of white feathers around the lateral
apteria is not visible unless the bird is walking, when it is barelv
evident a< a thin line. The "wh:ite shoulder-spot' (Lumsden 197U is
alse hidden. The wings are held against the bodv and not drooped. As
most of rv observations w;re made after a bird was aware of me or vari-
ous other stimuli, or wpile it was singine, 1 rarelv observed this
posture. In onlv 13 cases did 1 observe this posture before the buird
detected mv presence. In 24 other cases confiding individuals retained
this posture when 1 came into view, although sometimes moving a short
distance awav. On one occasion, an approachable bird assumed this pose
after initially responding to my approach by Crouching. Equivalent

postures described in the literature are included 1n Table IT11.
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Crouch Posture

In the Crouch Posture (Fig. 2, and Cooper 1977: Fig. 1d), the bird
remains flattened againgg the ground (or, in heavily forested areas, on
a limb - Bent 1932: 110); the crest and combs are down, neck withdrawn,
lateral apteria invisible and white feathers surrounding them rarely
showing, wings pressed against the body with no indication of thd white

shoulder-spot, and tail pressed to the ground. While in the Crouch

Posture, a bird wusuallv remains motionless, although it occasionally

turns 1ts head or blinks. Vocalizations rarelv accompany this posture
Table TV), with onlv 2 of 153 observations including sound. One bird
uttered a "growl" once on one encounter and five times on another. Tris

posture was adopted in response to mv approach.

. y ‘ 4 )
1 observed three variations of the Crouch Posture (Table 111). The
“rouctf Héad Up Posture was identical to the Crouch except that the head
was rdised, and in one instance the crest was also raised. This posture
was pssumed under the same circumstances as the Crouch on 13 occasions,
ani \was derived from the Crouch on twn others (Table IV). The Seri-

also identical to the Crouch except that the bird remained

with legs partiallv bent at the tibiotarsal-metatarsal joint.

The horizontal stance of the bodv and tail differentiates this posture

from the Neutral Posture and the lack of extension in the neck d1¢-

ferentiates 1t from the Horizontal Aggressive Posture. The Semi-Crouch

was derived fror thJ Crouch on four occasions, and was the initial
’ 1

reaction to the observer on four others. The Mobile Crouch was exactlv

like the Semi-Crouch except that the bird walked instead of remaining

still. On ten of the 14 occasions in which 1 observed the Mobile

Crouch, the bird assumed this posture as an initial reaction to me.
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Table IV documents behaviour of birds immediately afte? 153 obscrv-
ations of the Crouch or one of its variants.

Alert Posture

The typical Alert Posture is illustrated by Bendell and Elliott
(1967: Fig. 5a). In this posture, the grouse is characterised by a
raised tail (Mossop 1971). The body is held as in the Neutral Posture,
with crest elevated, combs not extended and frequently but not always
coloured (Table V), The neck is slightly stretched and the lateral
apteria only r;ro]y visible, although the white feathers surrouncing
them are sometimes slightly evident as a thin_white ling (Table V).
Wings are held to the side and not drooped, with no indication of the
"white shoulder-spot”. The tail is elevated but not fanned. The bird
is normally silent, but on 11 (of 114) occasions "growled" at me.

In addition to the basic Alert Posture, 1 observed nine variations
of it. Table V indicates combt colouration and visibility of white
feathers around the lateral apteria for each, as well as the number of
occasions on which '"growls" were given by birds in each. No other calls
accompanied anv of these postures. The most commonlv observed variation
was the Alert, Tail Down Posture (Fig. 3) which was identical to the
Alert, except that the tail was not elevated. The Alert, Crest Down
Posture was also identical to the Alert except that the crest was not
raised (Fig. 4). 1In the Partial Alert Posture, both tail and crest were
down. This differs from the "standing tall" agBressive posture of
Stirling and Bendell (1970) in lacking the exagprerated vertical stance,
and from the Neutral Posture in the slightly stretched neck. The "white
shoulder-spot"” was displaved in four variations of the Alert Posture:

Alert Plus White Shoulder-Spot; Alert, Tail Down Plus White Shoulder-~

12



Spot; Alert, Crest Down Plus White Shoulder-Spot; and Partial Alert Plus
White Shoulder-Spot postures; all grouped under Alert Plus White
Shoulder-Spot in Tables V and VI. These were identical to the postures
of the corresponding names except for the addition of the "white
shoulder-spot" and outward opening of the wings necessary to display the
shoulder-spot.

On two occasions male Blue Grouse assumed the Alert Plus Apteria
Posture, in which the lateral apteria were exposed, ané on three occa-
sions the Alert, Tail Down Plus Apteria Posture, identical to the Alert,
Tail Down Posture except for the addition of the exposed lateral apter-
ia. A growl accompanied the latter posture on one of the three occur-
rences, but no sounds accompanied the former. Table VI shows that Alert
Postures of various types were adopted most frequently in response to
me, and less often by a bird trespassing on the territory of another
when the trespassor saw a live or dummv male Blue Grouse. Table VII
indicates behavior before and after the various Alert postures.

Hooting Posture

1 base mv description of Hooting Posture (Fig. 5) on 508 observa-
tions of male Blue Grouse hooting before the bird was aware of my pres-
ence and in the absence of apparent stimuli from other grouse, except
hooting on other territories. As ‘noted by Edson (1925), the bodv is
held at an angle of approximately 45° with the head nodding up and down
towards the breast with each svllable (Stirl}ng and Bendell 1970),
resulting in the head being held forward by a somewhat curved neck. The
crest is down and the combs not extended and showing no color or onlv a
trace of yellow. The oesophageal pouch 1is inflated (Hjorth 1970),

causing the neck to swell, thus resembling the display postures of

13
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certain pigeons (Columbidae) (Johnson 1929). The beak opens and closes
with the initiation of éach stanza of hootifg. The lateral apteria are
not visible, but the white feathers surrounding them often show as a
thin line, showing briefly as flashes with each syllable. The wings are
held to the sides with no evidence of the white shoulder-spot. The tail
is not fanned, and is held slightly below or above the horizontal, being
raised and lowered with each syllable (Hjorth 1970; Fig. 40). In all
cases, 'hooting," accompanied this posture except very briefly if a bird
paused when 1 came into view.

A male in the Hooting Posture would immediately and invariably
assume the Hooting With Exposed Apteria variant of the Hooting Posture
on first siphting me (Fig. 6). All males which reacted to me by remain-
ing and continuing to hoot, did so at least initially in this posture,
and those which flushed or walked away assumed this—posture at least
briefly prior to lea;ing. The Hooting With Exposed Apteria Posture is
identical to the Hooting Posture except that the lateral apteria are
partially or comple;ely exposed, and thus the ring of white feathers
which surrounds each apterium is visible.

Harju (1974) noted that the '"gular sacs" (= lateral apteria) are
oval while hooting and round while "strutting,' but the shape depends on
how wide the feathers surrounding the apterium are opened, and may vary
considerably during a single observation, a finding confirmed by D.A.
Boag (pers. comm,).

Full Display Posture

In the Full Display Posture, the male's body 1is approximately
horizontal, with the crest down, combs fully extended and yellow,

orange or red, neck neither elongated nor withdrawn, lateral apteria
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fully exposed with surrounding white feathers fully displayed, wings
partially drooped to the side with no indication of the white shoulder-
spot, and tail fanned and raised slightly over the body, but not tilted
to one side. Birds did not usually hoot in this posture, instead assum;
ing the Hooting in Full Display variant of it, but I noted six instances

‘m whicr; a bird remained in the Full Digsplay Posture while hooting. One
male "grswled" at me while in Full Display. Whenever ; male Blue Grouse
approached a male or female dummy and/or a playback recording of either
sex, he exhibited the Full Display Posture. In addition, Full Display
was assumed in response to me 58 times, and once to a truck. Although
this 1is essential]y'a walking and standing posture, eight birds dis-
played extended combs and exposed apteria during flight, two flving in
to approach playbacks of hooting, four flying towards female calls, and
two flying away from me after having responded to dummies.

1 observed nine variations of Full Displav (Table III). Males
approaching live or dummy females assumed the Full Display Plus Tail-
Tilt Posture., Here, males tended to be more upright than in Full Dis-
play, with one wing fully open and the tail tilted to the side opposite
the open wing. This posture was assumed only in response to live or

%dummy females: female calls alone were not sufficient to induce {t.
Grouse apparently remained silent while in this posture, but in the
“"rush and whoot'" and "head bob'" postures of Stirling and Bendell (1970),
which usually follow the Full Display Plus Tail-Tilt, the "whoot" is
given.

Two rarely observed variations of Full Display were the Full Dis-
play with Unfanned, Raised Tail and Full Display with Crest Up postures,

both identical to Full Display with the exception of the features im-



plied in their names. The former was observed six times, the latter
three times, all occurrences in response to me. No sounds were heard
when either of these postures was adopted. i

The Full Display With White Shoulder-Spot Posture was identical to
Full Display except that the bird's wings were opened and tilted to show
the white shoulder-spot, which is otherwise hidden. This posture was
once assumed in response to me, but usually occurred during experiments
involving female calls and strong male features (including lateral
apteria) or white shoulder-spots as visual features on an accompanying
female dummy. A variation of this posture observed only once was the
Full Display With Tail-Tilt and White Shoulder-Spot Posture, assumed
during an experiment with a female call and female dummy with artificial
apteria attached.

Partial Display is essentially a less intense version of Full Dis-
play in which the lateral apteria are only partially exposed, the combs
not raised, and the tail up but not fully fanned (Blackford 1963: Fig
7). 1 observed this posture, apparently in response to me (28 times),
when approaching a taped recording of hooting within the territory (five
times), and approaching female calls (three times). In addition, this
posture was assumed frequently after plavback recordings or dumnv ex-
periments had been terminated and during neighbor-stranger discrim-
ination experiments (Falls and McNicholl in press). Birds which assumcd
Full Display 1in response to playbacks of either male or female calls
usually approached the recording in Partial Display, then assumed Full
Display on nearing the source of the sound. During neighbor-stranger
discrimination experiments, birds at their hooting sites initially would

assume Full Display briefly/before leaving the hooting site, then assume

/

/

/
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Partial Display en route, and finally resume Full Display close to the
speaker. Occasional hooting en route often accompanied Partial Display.
Two variations of Partial Display, both apparently assumed in response
to me, were seen. Both are identical to Partial Display except for the
features described in their names: Partial Display With Crest Up and
Partial Display With Crest Up and Tail Dowm.

In the Hooting in Fyll Display Posture, the bird's body is elevated
at about a 45° angle, with crest down but combs extended and coloured in
shades ranging from bright vellow through orange to brilliant red, neck
normal in length but swollen 1in appearance, lateral apteria and sur-
rounding white feathers fully exposed, wings to the side and somewhat
drooped, with no white shoulder~spot, and tail fanned and raised, but
only to about a 45° angle and thus not over the back. Hooting with
Exposed Apteria differs from this posture in that‘the tail is not up and
fanned, the wings are held to the sides, and the combs not ffared.

* t

Hooting in Full Display was assumed by all birds approacﬁing dummies or
recordings of either sex while in the Full Display Posture, and espe-
cially while walking around the speaker when recordings were plaved in
the absence of dummies. The bird would app}oach in Full Display, stop
and assume the Hooting 1in F;ll Display Posture, hoot, then revert to
Full Display as described by Hjorth (1970), but with the occasional
exception noted above. Hooting in Full Display was also assumed in
resp nse to me on 27 occasions.
&QH © Postures

i1, mounting and copulation, male Blue Grouse undergo a series

ot res described briefly by Bendell and Elliott (1967) and in more

i1 by Stirling and Bendell (1970) and by Hjorth (1970). 1In at-

L4
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tempted copulations with dummies, the basic sequence of events I ob-
ferved was essentially as described and illustrated by Hjorth (197¢:
éig. 51). Since these postures are described well and readily equated
between authors, I shall not described them further here, but regard
them as additional variations of FullaDisplay. One feature not men-
tioned by either Hjorth (1970) or Stirling and Bendell (1970), but
illustrated bv both is the elevation of the rump feathers during cop-

ulation.

Aggressive Postures

1 observed five postures assumed by territorial male Blue Grouse,
presumably 1in response 10 live or dummy male Blue Grouse, that were
followed bv attack in the case of dummies and fleeing by intruding
birds. Thus, 1 refer to these postures as aggressive.

The most commonly observed was the Aggressive, Tail Down Posture in

which the bird is standing with the feathers pressed tightly to his body

(Fig. 7). The crest is down, but combs are extended and colored vellow
»

through red. The necx is stretched with no sign of the lateral apteria

or feathers surrounding them. The wings are held to the sides of the

bodv, not drooped, and with no indication of the white shoulder-spot.
The tail is down. On 10 of 15 occasions, I heard birds in this posture
"growl." 1 recorded birds assuming this posture in response to plavback
of hooting without dummies on seven occasions, to male.dunmies on five
occasions, and to the observer three times.

An identical variant except that the tail was up and partially
fanned (Fig. 8) was observed on seven occasions, five times in response
to a male dummy and twice to a live male. I termed this‘the Agressive,

Tail-Up Posture. No sounds were heard on any of the seven occasions
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observed.

Three additional aggressive postures included white shoulder-spots.
The Aggressive, Tail Down Plus White Shoulder-Spot Postu;e was identical
to the Agpgressive, Tail Down Posture except that the wings were opened
in such a manner as to show the white shoulder-spot. I described this
posture as assumed in response to male dummies four times and to live
males twice. This variant was accompanied by a 'growl' on four occa-
sions (15 "growls" on one of th;se). 1 o;ce observed the Aggressive,
Tail-Up Plus White Shoulder-Spot, identical to the Aggressive, Tail-Up
Posture except for the addition of the shoulder-spot and wing movements
necessary to achieve this. This posture was assumed in response to a
male dummv, and wa< accompanied bv a "growl." On one occasion, 1 ob-
served the Horizontal Aggressive Plus White Shoulder-Spot Posture, in
which the body was held horizontallv, with crest down, combs extended
and red, neck stretched, lateral apteria and surrounding white feathers
not showing, wings open and tilted forward to shoJ the white shoulder-
spot but not drooped, and tail horizontal. It was assumed 1in responsec
to a male dummv and was accompanied by 'growling."

Discussion

In this discussion, 1 first compare my classification with terminoloav
in the literature, as summarized in Tables I and IlI. The motivation,
significance and signal value of each posture and sound are then con-
sidered, followed by a brief discussion of the p;oblem of conflicting

motivation and 1its manifestation, and consideration of the biological

significance of the variations of each basic posture.
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COMPARISON WITH THE LITERATURE ~

Vocal and Mechanical Sounds

Hooting is discussed in detail in another paper (McNicholl 1978c), and
therefore not considered further here.

The "whoot" was refer‘ed to as "oops!" by Brooks (1926) and
Blackford (1958), both of whom appeared to regard it as a single note.
Brooks (1926) studied D. o. Eallidus for which Hjorth's (1970) sonograr=s
clearly show two notes, a point he emphasized. 1 prefer the terr
"whoot" to "single hoot" used by Hjorth (1970), since t;e call consists
of two notes, neither of which is identical to a single hoot. However
the similarity of the words "hoot™ and "whoot'" mav be a source of con-
fusion in conversations regarding these sounds.

Although 1 have treated the "growl" as one call here, there is a
strong possibility that the "gugugugug' and "ca-ta' descriptions of this
call (Table 1) refer to two distinct, though similar calls, as also
supgested by Cooper (1977). As noted by Blackford (1963) the "alert"
note given as an intruder approached can be barely audible, and I foun!
the "gugugugug' phrasing appropriate in such circunstances. C(alls given
to other males, however, seem much harshery and better described bv the
"ca-ca'" phraseologv.

Flutter flights and loud landings may be different, or loud land-
ings mav be greatly reduced forms of the flutter flight in D. c.
fuliginosus. 1 suspect that loud landings are derived from flutter
flights, but constitute a distinct behaviour pattern. Zwickel's ob-
servation quoted above seems to me a distinctly different behaviour than
the loﬁd landings 1 observed."ﬂhis points needs clarification, however,

as even the two workers most familiar with this population (J.F. Bendell
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and F.C. Zwickel) disagree as to vhether these are distinct sounds or
not (pers. comm.) .

Postures

The Neutral Posture has heen referred to by others under similax names,
and does not of fer a source of confusion (Table 111). Cooper (1977)
describes a "'rest posture’ and several maintenance postures not included
in this paper.

Similarly other descriptions of the Crouch Posture are not sources
of confusion. The Semi-Crouch Posture does not appear to have been
described previouslv, although Skinner (1927) may have been referring to
this posture when he stated thét Blue Grouse 'freeze in their tracks."
The Mohile Crouch appears to be identical to Mossop's (1971) "Crouch and
run,”" except that the birds ran on only two of the 14 occasions when 1
observed it, and one bird ran only briefly after walking slowlv. The
birds walked slowlvy throughout the other 12 observations. The term
Crouch a; used in these postures should not be confused with Brook's
(1426) "crouching pOSition." which referred to a stage of Full Displav
duriny courtship of a hen. In Blue Grouse, males are on their toes
throughout courtship, but in some Rrouse, the males are actually
crouched down on the whole feet during part of the courtship displav,
{nvoking such terms as "Crouching cum Head-Jerking' for Franklgn's

Spruce Grouse (Canachites canadensis canadensis), “Crouched Forward" for

Okhotsian Grouse (Falcipennis falcipennis), "Forward cum Crouching' in

the Black Grouse (Lyrurus tetrix), and "Confronted Crouching" in the

Greater Prairie Chicken (Tympanuchus cupido), Lesser Pinnated Grouse (T.

pallidicinctus) and Sharp-tailed Grouse (Pedioecetes phasianellus)

(Hjorth 1970), and ".rouching” by 8 male Rock Ptarmigan (Lagopus mutus)
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"sttempting to induce a hen to crouch” for copulation (MacDonald 1970).
Similarly, Watson (1972) has used the term "Crouched Run" and Alway
(1977) "nervous crouch™ for certain agonistic postures in Rock Ptarmigan
and Franklin's Spruce Grouse respectively. Watson (1972), however, also
used the term "crouching”" in Rock Ptarmigan in the sensc used here, when
approached by a man,

Most of the variants described here of the Alert Posture do not
appear to have been distinguished previously, and my basic Alert Posture
is identical to that of others Qe.g. Bendell and Flliott 1947, Moss oy,
1971). Lumsden (1970) did not list anyv of the Alert postures of malc
Blue Grouse as including white shoulder-spots.

The literature is somewhat comtradictorv on the posture assumed

o
while hooting, The posture I term Hooting Posture was described well Y
Fdson (1925) and ~both described and {llustrated bv Bendell and Elltictt
(1967 Fig. Sb) and Stirling and Bencell (1970: Fig. o). Hicrth
(1970) referred to the lack of special exhibition of "plumage or fleshv
parts of the bodyv" during 'routine hooting,” but did n~t provide a
description. His "Oblique' may include it in part, but he pr-v:ided nc
illustration. Edson (1925) also described the transition between Hoot-
ing and Hooting with Exposec Apteria postures as displaved bv one male,
and Stirling and Bendell (1970) als»> mention this transition, but with-
out referring to the specific context. Hjorth (1970) referred to a
gradual transition from the "routine hooting stance' to Full Displav 1n
response to females, but did not mention Hooting With Exposed Apteria,
his Oblique cum Multiple Hoot Canto corresponding more closely to Hoot-

ing in Full Display. Bent (1932) described the Hooting with Exposed

Apteria posture from his observations on one male, and contrary to mv
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chservations both Blackford (196)) and Harju (1974) tmply that thie
posture is assumed regularly while hooting. 1 suepect thet this vertant
1s assumed only when the bird 1s evare of an observer, ‘although suh-
.

epecies differences are poasihle,

The literatare (ontatne & wvide arrev of terms .correspondimg to the

vartoas poatures 1 include as Full Displav and its varients. [dmnD
NS desoraitved POl Disrtay withoot naming 1t on the basis of one

mate, and Brooke (197 referred te 1t briefly as the “crouching” posi-

tion at the hegr:>*\‘\0f conrtst i Uooper (1977) tllustrated the pos-

ture as. “feather rpreal, A ter~ also used bv Stirling and Bendel!
ces s Fige @Y. Howewor o t's wit, s more drooped (i their figure t>an
des. ribhed here or ' w0 ey Hiorth (1970) described this as the

"displav walkio, U Gy e Although T 1nclude stationagy birds (n Full

and the tai! i« slightlv lese forward than in Hiorts (19°0:

Misplay,

Fia. %, The ti!l! Dicptav TPlus Tnl¥-Tllt P%s!urr constitutes the
coureny f1eplave des.rived Sy Braoks 1926, Skinner (1927, and
Wiaowf ot e ant ¢ rresper is te the Mtull courting disnlav' de-
scrihed hvo Bendell art Ellictt (19%7) and shown in their figure 5¢.
Heortr (197 describhe! this as "Ypri;ht cur Tail-Tilting."” Lumsden

1970 cited S.I'. MacDonald as observing the white shoulder-spot as

show~ ', ane male 1. o. rictardscnit during courtship displav. Other-

vise, the Full Displav with White Shoulder-Spot does not appear to have
been descrihed previcus!v. The Hooting in Full Displav Posture corres-
ponds to Hijorth's (1970) "Oblique cum Multiple Hoot Canto.™ Johnspard
(1973), citing Hjorth's description, ineorrectlv implies that this is
the posture usuallv assumed by males during hooting. I doubt that this

posture is ever assumed in the absence of stimull from other grouse or




observers within or immediately adjacent to the territory, except per-
haps 1in response to loud female c{?(; on an adjacent territory.

The " Aggressive, Tail-Down Posture corresponds to the "standing
tall" posture of Stirling and Bendell f1970), but is not described by
others. The Aggressive Tail-Up Posture corresponds to the posture shown
bv Hjorth (1970: Fig. 52a), except that the birds were more sleek than
shown by him. As these two authorities differ on the aggressive posture
shown, thev appear to be contradictory as to whether the_tail is up or
down in the agpressive posture, whereas both are correct. The
Aggressive, Tail Down Plus White Shoulder-Spot resembles the "neck
stretch” posture sghow- hv Stirling and Bendell (1970 Fig. 1&), except
that 1 did not distinguish their neck stretch and standing tall as
different postures. The Agpressive, Tail-Up Plus White Shoulder-Spot
Posture corresponds to the posture shown, bv Hjorth (1970: Fig. 53a).
The Horizontal Aggressive Plug ¥hite Shoulder-Spot Posture corresponds
te Bendell and Fllictt's (19+7) Threat Posture and Stirling an¢d
Bendell's (1970) Horizorta! Postire except that neither of these inc!ude
the white shoulder-spot. Lumsde% (1970) cited S.D. MacDonald as noting

the white shoulder-spot on male D. o. richardsonii during attacks on
-

mirror 1images, and Stirling and Bendell (1970) drew attention to the
white spot in the caption fo their figure 14 depicting the ;nvCL

stretch,” but did not discuss it.
"MOTIVATION, SIGNIFICANCEF AND SIGNAL VALUP OF POSTURES ANDY SOUNDS

Vocal and Mechanical Sounds

Male Blue Grouse "hoot" when approaching intruders of either sex on
territory (McNicholl 1978a). This suggests that hooting is “important

both 1in expelling male intruders and in courting hens. Additional
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evidence indicates that hooting is the song of Blue Grouse, as discussed
in detail elsewhere (McNicho’ﬁ 1978c).

Whoots were always uttered prior to mounting during the courtship

behaviour of males at hen dummies (McNicholl 1978a) in the "Rush cum

S#ngle Hoot Call" sequence of Hjorth (1970). All sequences |of behaviour

in non-experimental situations in which I heard a male give| the "whoot"
also involved live hens. Thus, 1 agree with{revious aquo s that this
is a courtship call (Brooks 1926; Hjorth 1970; Stirling a Bendell
. RN
1970), However, this call or one very simila# was given in apgressive
cituatinons in captivity (Cooper 1977), so that an aggressive function is
alg possihle. Until such time as the latter situation is observed in
t ield, -however, I believe it best to regard Cooper's observations as
the result of tre highlv artiticial sitnation of birds kept in smal!
cayes.

Crowls were given both in aggressive situations and during 1inter-

actione with me (Tarle I). No growl was given 1in the three instances

<

1

when Riris assure Ane of the agpressive postures in mv presence, but
growle were uttered during other interactions with me,. In these cases
the growls were of the less harsh type ("gugugugug'). In contrast,
growls given during aggressive encounters were of the harsher ('"ca-ca'™)
tvpe. Thue, the softer tvpe appears to convey fear or possible ambhiva-
lenc+ 1n the presence of a potential predator, whereas the harsher tvpe
appears to be agyressive.

loud landings are heard in twe situations: when a tebritorial male
is flushed and flies a very short distance from the observer, and when a

territorial male 1s courting a hen. This suggests that loud landings

are an expression of territoriality, emphasizing the presence of the
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resident male.
Postures

The Neutral Posture was assumed only when birds did not see me or
occasionally by a few tame birds in my presence. Thus, this posture
appears to be the no}pal stance adopted by birds not interacting with
other grouse or potential predators, not engaged in any sort of main-
tenance activity and not singing. Cooper (1977) found that Blue Grouse
isclated in cages spent more than half their time in this posture or in
a "rest posture.”

The Crouch is unquestionably a posture assumed in order to avoid
detection bv a predator. When assumed as an ititial reaction to an
ohserver, the Semi-Crouch probably represents the immediate responce of
birds given insufficient warning to assume a Full Crouch. My data
(Table IV) showing that most birds in the Crouch, Head Up Posture sub-
sequently either ran awav in one of the Alert postures or flew, support
Cooper's (1977) suggestion that raising the head from the Crouch posture

%
is an "intention movement'" (Daanje 1951). The Mobile Crouch appeirs to
be a strong avnidance reaction to a potential predator (mv data) or, as

the "Crouch and Run" to a more dominant male (Mossop 1971).

Alert Postures, like Crouches, appear to be responses to potential
danger, either as a prelude to predator avoidance or just before escape
from dorminant or resident males. All mv observations of males assuming
these postures in response to live ér‘dummy males (Table V1) were of
males trespassing on territories of other males. These postures appear
to be a group of "ambivalence" postures (Tinbergen 1952; Morris 195k;

Hinde 1973), each representing a particular "compromise" (Andrew 1956)

between tendencies to flee and to remain in the occupied place. The
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variety of comb~color displayed, and the inclusion of the white shoulder-~
spot in some variations of Alert postures are consistent with this
interpretation.

The Hooting Posture was never assumed in an experimental situation
involving dummies or calls, agreeing with the suggestion of Bendell and
Elliott (1967) and Stirling and Bendell (1970) that this posgure is
assumed during routine hooting only. On approach by an observer, the
grousc spread feathers to partially expose the lateral apteria in an
apparent "intention movement" (Daanje’}951), signalling a bird's read-
iness to assume Partial Displav or Full Display. The Hooting with
Exposed Apteria assumed as a result of this feather movement is main-
tained in the continued presence of an observer, but is not maintained
if the observer approaches too-clgsely. Thus, this posture appears to
be a "co?ptomise“ posture (Andrew 1956) in a conflict situation of
remaining to hoot vs. reacting to an observer (or predator) by fleeing,
Crouchinge or approaching.

Responses of male Blue Grouse to playbacks show that Full Displav
is assumed bv a resident male Blue Grouse as a reaction to any con-
specific or his territory, and not primarily as a courtship posture
(McNicholl 1978a). Thus, Full Display signals to the {intruder that a
resident male is approaching. Intruding males also assume this posture,
but onlv near a female, and only in the absence of the resident male.
Such intruders immediatelv assume one of the Alert postures and run away
if the resident male approaches. On the other hand, Full Display With
Tail-Tilt was assumed only in the presence of a live or dummy female,
and is thus clearly a courtship posture. Partial Display appears to be

a transitional posture between Neutral and Full Display, and also after
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Full Display, when the stimulus is waning. Full Display With Crest Up,
Full Display With Unfanned, Raised Tail and the two full Display pos-
tures with white shoulder-spots all appear to be "compromise" postures
(Andrew 1956) between courtship and attack or fleeing tendencies.
Hooting in Full Display represents an e&éggeration of Full Display in
both territorial and courtship situations. This postufe was assuned
both before and after Full Display, and appeared to emphasize the mes-
sage of Full Display. Hooting in Full Display thus fits the criteria of
behavioural "punctuation” in the sense of Hailman and Dzelzhalns (1974),
except that it occurs infrequently.

The Aggressive Postures appear to Q‘He been correctly interpreted
as indicating aggression by Stirling and Bendell (1970), Mossop (1971),
and others, as 1 observed these postures as assumed only in response to
live or dummy males, except as” rarely directed towards me.
CONFLICTING MOTIVATIONS AND THEIR MANIFESTATION
A number of variants of basic postures are clearly manifestations of
conflicting motivations. These postures combine various featu}es of
different basic postures, such as Full Display features with the raised
crest of Alert postures. Thesc 'compromisc" postures are: all the
Alert postures, Ho;ting With Exposed Apteria, Full Display With Crest
Up, Full Displav With Unfanned, Raised Tail, and the two Full Displayv
postures which include white shoulder-spots.

The white shoulder-spot (Lumsden 1970) or white flagh (Cooper 10977)
occurs in various conflict situations, such as in some of the Alert
postures, » during aggressive interactions, and at the approach of an

observer (potential predator) while the male is courting a hen. Thus, 1

agree with Lumsden (1970), Hjorth (1970), and Cooper (1977) that the
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white shoulder-spot may represent 1iear“ and possibly "subordinancé" in
conflict situations. This feature is discussedin more detail 1in
McNicholl (1978a). )

Combs often form a striking feature of male grouse (Hjorth 1970;
MacDonald 1970), often remaining constant in color. 1In male Blue Grouse
they are extended in postures connoting a high Wegree of '"emotion;"
variations of Full Display..Aggressive postures, and Alert postures. As
noted by Wing (1946), Blackford (1958) and Hjorth (1970), comb color
changes during displays ranging from dull yellow through bright yellow
and orange to red, presumably depending on blood flow within the combs
(Hjorth 1970). This color change appears to reflect intensity of reac-
tion rather than being a reaction in itself.

SIGNIFICANCE OF VARIANTS OF BASIC POSTURES

Postures are grouped in this paper according to presumed derivation from
a few basic types. Some of these variants clearly signify different
motivations (e.g. Full Display vs. Full Display Plus Tail-Tilt), while

others appear to be subdued or exaggerated forms of the basic posture

(e.g. Partial Displav vs. Full Display vs. Hooting in Full Display;

Crouch vs. Semi-Crouch vs. Mobile Crouch). Several are manifestations
. . . . PP K %94
of conflict dituations. The significance of rarely observed postures

needs clarification, and the possibility that some may be more prevalent
at certain times of day warrants investigation, fhough I did not find
strong indications of this. In this paper, 1 have attempted only to
group these postures according to basic themes, and to compare postures
already described in the literature with each other and with the term-

inology used here.
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Table 1. Vocal and méchanical sounds of male Blue Grouse

Sound Associated Behaviour Other Terms Published
-

A. Vocal:

Hoot Singing in Hooting Posture Multiple Hoot -
or variant; Stop to hoot in Blackford (1958);
Full Display (rarely) or Full Hjorth (1970).
Displav Plus Tail-Tilt

Whoot In courtship: particularly Oop! - Brooks 1926;
in "Rush cum Sing Hoot Call" Blackford 1958
(Hjorth 1970) Single Hoot Call -

Hjorth (1970)
Growl To live or dummy males & "alert" note -

B. Mechanical:

Flutter flight

Loud landing

taped hooting (28 records);
in response to me (38 records)
-possibly two calls-see

text

Hedrd onlv twice; activity

not seen

Heard 3 times when male
landed near playback of hen
géll or hen; 35 times on
flushing and landing close;
67 times when Whoots also

heard and both sexes present

Blackford 1963;

"gugugugug' - Stirling
and Bendell (1970);
"ca-ca" - Mossop (]971);
Rogers fide Johnsgi‘d

(1973).

see Blackford (1958,
1963) or Hjorth (1970)

for various terms




Table I1. Number of days on which Whoots were heard, 1972-1974

Month Number of days on which Whoots were heard
# March 1

April 0

Mav . 13

June 10

July 2

August 2
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Table I11.

33

Postures, grouped as variants as six main types.

Basic Posture

Variant(s) Published Equivalents

1.

3.

4.

Neutral

Crouch

Alert

‘Hooting

Normal neutral pose (Mossop
1971); Neutral appearance
(Hjorth 1970)
other authors use same term
Crouch, Head-Up"
Semi-Crouch
Mobile Crouch Crouch and Run (Mossop 1971)
other authors use same term
Alert, Tail Down
Alert, Crest Down
Partial Alert
Alert + White Shoulder-Spot .
Alert, Tail Down +
White Shoulder-Spot
Aler;. Crest Down +
White Shoulder-Spot
Partial Alert + ~~
White Shoulder-Spot
Alert + Apteria
Alert, Tail Down + Apteria
same or similar term by others
possibly Oblique of Hjorth

(1870), in part.




Table 111 (Cont.)

Basic Posture Variant(s) Published Equivalents

Hooting (cont.) a. Hooting With not specifically named by
Exposed Apteria others
5. Full Display Crouching (Brooks 1926)
Feather Spread (Stirling and
Bendell 1970; Cooper 1977)
Display walking (Hjorth 1;70)
a. Full Display + courting displays (Brooks 1926;
Tail Tilt Skinner 1927; Blackford 195R%)
Full courting displa;
(Bendell and Elliott 1967)
Upright cum Tail-Tilting
(Hjorth 1970)
b. Full Display with
Unfanned, Raised Tail
c. Full Display with
Crest Up
d. Full Display +
White Shoulder-§56f\\\‘__‘\\\\
Full Display with
Tail-Tilt + White Shoulder-Spot
f. Partial Display
g. Hooting in Full Display Oblique cum Multiple

Hoot Canto (Hjorth 1970)

B ke ek e+ ———
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Table 111 (Cont.)

R

Baslc Posture Variant (s)

Published Equivalents

6. Aggressive, Tail Down

a. Aggressive,
Tail Up
b. Aggressive,

Tail Down +

Standing Tall (Stirling and
Bendell 1970)

Fighting behaviour in Fig. 52A
of Hjorth (1970)

similar to neck stretch of

Stirling and Bendell (1970)

White Shoulder-Spot

c. Aggressive,
Ta?l Up + White
Shoulder-Spot

d. Horizontal +
White Shoulder-

Spot

Shoulder patch display in Hjorth

(1970: Fig. 53A)

Similar to Threat Posture
(Bendell and Elliott (1967) &
Horizontal Posture (Stirling
and Bendell 1970) with addition

of shoulder spots.

.o

-
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Tahle IV. Number of male Blue Grouse exhibiting vartations of the Crouch

and other behaviour patterns after previous assumption of the Crouch or

»
its variants

Post-Crouch Behaviour Previous Crouch posture
* Crouch, Semi- Mobile
Crouch Head Up Crouch Crouch
Remained crouched (15+ min.) 17 1 - -
Crouch, Head Up 2 - - -
Semi-Crouch 4 - - -
Mobile Crouch 10 - - 1 -
Resume Hooting Posture 4 0 1 0
Resume Neutral Posture 9 1 0 0
Show one of Full Display ‘ﬁ‘
postures 8 1 0 0
Show one of Alert postures 62 10 N 13
Show Aggressive postures 2 0 0 0
Growl 7% 0 0 0
Flush 28 2 5 0
Total 153 15 8 13

L d

* on two occasions while still in Crouch
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Tahle V. MNumber of male Blue Grouse shoving comd colour on(’wtp

feathers suerounding lateral apteris and “growling” durlng.‘jg(’x

postures T v .
L
Combs White Feathers Grgwl -
colour colour not slightly not* yes no
shown® showh vigsible shown
5..
Alert 32 82 4 110 137,103
Alert, Tai! Down 15 a2 ! 56 & w9
Alert, Cre<t Down Q 25 0 34 1 33
Partial Alert ) 5 2 o Q ] 1l
a
Alert Plus White
* &
S hulder-Spot! 1 6 0
Alert Plus Apteria 2 0 &
Alert, Tail Down & .
Plus Apteria 1 N B 3 3 1 2

o

* Re?' in two instances of Alert Posture; vellow in all others

" 4 postures combined; Alert Plus White Shoulder-Spot Posture;illert.
Crest Down Plus White Shoulder-Spot Posture; Alert, Tail Down Plus
White Shoulder-Spot Postu,e; Partial Alert Plus White Shouldeg-Spot

Posture



Table VI. Number of male Blue Grouse that reacted to three stimuli by

assuming Alert postures -

Posture Observer Other live or Chick
dummy male Whistle
Alert 111 5 1
Alert, Tail Down 54 2 0
Alerxt, Crest Down 32 3 0
Rartial Alert 11 0 0
Alert Plus White Shoulder-Spot* 7 0 0
Alert Plus Apteria : 2 0 0

Alert, Tail Down Plus Apteria - 3 0 0

* ‘omtining four postures as in Table V.
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Table VII. Number of male Blue Grouse that assumed various behaviour

patterns before and after assuming Alert postures

Behaviour pattern Before After
Hooting or standing quiet 123 109
Crouch é7 87
Flush 14 31
Full Display or variant 3 1

1 0

Aggressive
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Fig.

1.

2.

Neutral Posture of male Blue Grouse
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Fig.2
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Fig. 3. Alert, Tail Down Posture of male Blue Grouse.

Fig. 4. Alert, Crest Down Posture of male Blue Grouse.
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Fig.

5.

6.

Hooting Posture of male Blue Grouse.

Hooting with Exposed Apteria Posture of male Blue Grouse.
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Fig. 7. Aggressive, Tail-Down Posture of male Blue Grouse.,

Fig. 8. Aggressive, Tail-Up Posture of male Blue Grouse.
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PAPER 2. FUNCTIONAL. ASPECTS OF SOMF DISPLAY COMPONFNTS 'OF MALF BLUE
GROUSE

Althouch displavs of male Blue Grouse (Dendragapus obscurus) have been

described 1in detail by several authors ($rooks 1926; Hjorth 19703
Stirling and Bendell 1970; and others), an.experimental analysis of the
functions of displav components is lacking.

From 1971 to 1974, 1 studied the social behavior of male Blue
Crouse on Vancouver Island, British Columbia. Part of the study con-
sisted of ar analvsic of functions of sore display components ir ~iles,
This studv was designed to differentiate general displavs from displavs
or postures assumed in response to only miles or females, or to intrud-

iny ohservers (presumed to be equivalent to predators).,

MFTHNG

Thie studv was conducted o Comox Burn (Zwickel and Bendell 14700,

approximatelv 19 km northwest of Courtenay, British Columbia. Tre
. -.

general area is described bv Zwickel (1972) and Martir (1973, and

specific territories of grouse which I studied are described b
MeNicholl (14784, 1

1 fonducted experiments to test the reac®ions of male Blue Grouse
tro vocal and visua! stimuli within their territories. The primary
ohiective was to determine which displav feature(s) males might use 1n
repelling another male frorm his territory and/or €for challenging a4
resident on the latter's territoryv. However, displavs and dis>lan
features (including song) frequently have more than one functicr {lack
1940, 1974; Armstrong 1947, 1973; Andrew 1956, 1961; Hinde 196.; and

others). Therefore, to distinguish features or displays which signal
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agonistic intentions to another male from those used as a general re-
sponse to all grouse or to females only, the experimental repertoire
included models and taped vocalizations of both sexes. A priori assump-
tions based on previously publisﬁed work (e.g. Hoffman 1956; Blackford

1958

>

werq that males are territorial and promiscuous, or at least not mono-
gamous, and will thus court anv female entering their territories.

The male call 1 used for plavhack was the song, generally known as
Hooting (Stirling and Bendell 1970). This song is common and readily
recorded in the field. Fer a female call, 1 init{ally selected the
Whinav, so termed by Stirling and Bendell (1966). This call had been
ed in an aviarv when females were in precopulatory situaticns.
However, some males did not respond to this call by abproach when thev
wo:ld activelv court or chase females and/or would approach calls of
voung chicks or i-itations of these. Thus, 1 tested reactions of males
to other female calis also. 1 chose a cluck given by hens when with
cticke (hereafter the Brood Cluck), partly because it often elicits a
response from males at times when thev do not-react to the Wrinnv. 1
also used the Liquid Cluck (Kristensen 1973), a call I had recorded when
a hen gave it on finding a dummv hen at her nest.

To determine reactions of males to the presence of each sex or
their territories, I used mounted specimens with strong male characters
and others with strong female characters in test situations:' I chose a
male in Full Display posture in which conspicuous male characters are
displayed (McNicholl 1978b), and a female in the Squat posture (Stirling
and Bendell 1970: Fig. 9), assumed by females before and during copula-

tion. When presented to live birds, 1 anticipated that these dummies

1963; Boag 1966; Bendell and Elliott 1967; Harju 1974; and others)
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should elicit the most extreme responses 1O males and females respec-
ively, especially if accompanie& by appropriate calls. To determine the

most extreme response by one male to another male on his territory, 1
presented him with a Full Display male dummy while playing tabed Hoot-
ing. For the most extreme responsé to a femgle. 1 presented him with a
Squat female dummy accompanied by taped Whinny, Brood Cluck or Liquid
Cluck. To differentiate betwecn the opposite reactions 1 anticipated
fro- these experiments, I also presented males with intermediate du~-
mies: a male in a postﬁre identical to Full Display but with no expo-
cure of lateral apteria or white feathers surrounding them; a nale
mounted in the fermale Squat posture; a ferale mounted in Full Displav,
including false lateral apteria; and a female mounted in Full Displav,
but lacking lateral apteria. 'géch of these postures was presented to
males with and without accompany=ing plavbacks of both Hooting and
ferale calle on different occasions, so that a wide range of male and
female stimuli were presented. Two ?dditional dummies were constructed
by attaching %hite "ehoulder-spots' (Lumsden 1970) to the Full Displav,
non-apteria mounts of each sex.

An additional experiment ‘was designed to test the relative
strengths 0f~ma}e and female calls when plaved in the presence of mounts
of each sex. Mounts of both a Full Display male and a Squat female were
presented together to a male while either Hooting or female calls were
plaved.

A less rigorous experiment was to present males with an imitated
call of young chicks, noting the response of the male. These experi-

ments were ,presented opportunistically. The results of these experi-

ments provide a comparison to seasonal trends in association with other
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stimuli.
0

All experiments with dummigs and‘llaybicks were preceded by a 10
min observation period during which I took notes of any vocalizations or
oiher activity while out of sight of the bird. 1If playbacks were used,
1 started the recordings immediately after the observation period. A
speaker was located near the dummy(ies) which was/were set in place in
close proximitv to, but out of sight of, the bird to be tested. When
bird« did not approach, these negative ;95u1ts were used in tiru]ations
of response to calls, not in tabulating responses to dummies. |

Silent dummies could not be presented without some form of observer
intrusion. These were presented by one of two methods. For indivicduals
known to be Inclined to flush on seeing an observer, dummies were
attached to a telescoping pole and moved into view of the subject fror a
concealed location. This allowed the observer to qéﬁéin hidden for at
least most of the experiment. In the case of moré'tame birds, thé& male
was slovlv driven in the direction of the dummv urtil he saw it, at
which time I would hide while still watching him.

Approximately 20 males in each year served as principal experi-
mental subjects, of which most (33 of 36) were previously color-banded.
1 attempted to remain out of sight of the bird as much as possible and
in most cases confirmed the identity of the subject during the experi-
ment. Otherwise, 1 identified the subject after a 10 minute observaticn
period. Length of the experimental period depended on the reaction of
the bird. 1If males did not react after 30 min. of plavback, the experi-
ment was terminated.

If a bird had to be identified through a deliberate approach by me,

the reaction to me was recorded. These data were also noted for anv
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accidental encounters with males.

To reduce habituation to taped calls, (Falls 1969; Krebs 1971;
Verner and Milligan 1971; Petrinovich and Peeke 1973; Brooks and Falls
1975), 1 usually presented a particular call to a given male only once
per week but in a few cases calls were played both at the beginning and
at the end of the week.

The recording of the Whinny was supplied by J.F. Bendell frorm a
call recorded in an aviary. All other calls used in playbacks were
recorded in the field.

) Early plavhacks were done with a Uher 400C Report L tape recorder
or occasionally with a portable Sony cassette recorder, but for the
majoritv of plavback experiments, I used a Nagra 3B tape recorder with a
wooden speaker colum in which four oval 9 inch speakers plus a 4 inSh
tweeter were mounted., Each call wap plaved on a continuous loop mounted
in Cousino Audiovendor tape cartridges. These loops consisted of one
call each, followed bv 10 sec of silence, an interval within the norma{w
range of Hooting intervals for this population of Blue Grouse (McNicholf

1978¢)., Fach vocalization was plaved at the volume which I estimated to

be normal for the particular call, as response to recordings of songs

“

mav be influenced bv the volume of the playback (Brooks and Falls 1975).
RES'LTS -

When male Blue Grouse responded to calls of either sex, thev did so
in a standard manner. The initial response was to begin Hooting if thev
had been sileny previouslyv, first by uttering a few soft hoots, with
these becoming louder. If already Hooting, the initial response was tc¢
lower the volume and alter the rate, usually Hooting at more frequent

intervals when any female call was played, and matching the rate of the
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playback if Hooting was played. Subjects which did not approach the
sound continued Hooting at the new rate as long as the tape was played,
On the other hand, subjects which did approach stopped Hooting at regu-
lar intervals at the initiation of approach, but Hooted intermittently
en route. Approach H;'territorial males to calls of either sex when

-

plaved inside the boumarfcs of their own territories@immediate in
-

'\"
only 8 cases of 247T€Lsi£ive approaches (5 to p}ayback Hooting; 3 to
plavbacks of Vhinny cale), In ,‘e remainfﬁg 239 approaches (96.77%),
the resident did not approach until after at least five minutes, and
usually longer. In contrast, nonresident males which appeared inside
territories of other birds at playbacks of female calls did so very
quicklv, alwavs in less than five minutes. The;e birds appeared to be
vearlings, as thev were browner and smaller- than most territorial males,
and in some cases band combinations proved theyv were eithér yearlings or
two-vear old birds not yet known to have territories. When birds ap-
proached all plavbacks thev appeared near the speaker in Full Display,
although much of the approach was in Partial Displav (McNicholl 1978a).

Responses to playbacks of Hooting within territories, summarized in

Fig. 1 show that males did not respond to Hooting within their terri-

. tories early in the season. As territories were large (mean 2.11 ha),

$ie

and territorial males spent most of their time Hooting at a small nunher
of spots (McNicholl 1978a), ensuring that the playback was within the
territory was simple. About the time adult females and vearlings arrive
(mid to late April), males responded vecally but did not approach the
sound. Failure to approach the speaker was not merely an artifact of
the experiment as other males, presumably yearlings or 'tvo—year olds
without territories, also Hooted within territories of adult males dd’i

l

-

Blad
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ing this period. These birds were not approached by the resident. By
lafe April intruders and playbacks of Hooting were approached in Full
Displav. The transition from no approach to approach was brief: only
one, of 23 birds approéched the speaker from 1-~15 Abril, and oniy 2 of 19
from 16-25 April (1 each on the 24th and 25th), but 6-of 8 birds ap-
proached from 26-30 April. However, during the entire period intruding
male<, either living or mounted, when seen by resident males within
their territories were alwavs attacked, whether vocal or silent,

Figs. 2-4 summarize responses to plavbacks of recorded femé}e
calls. There was a marked seasonal response to the Whinnv and a pos-
sihle scasonal response to other calls. There was a positive response
te at least one tvpé of female call throughout the season from mid April
to the end of Julv, but possihlv not prior to mid-April. In addition to
lowering the volume and increasing the frequency of Hooting in response

.

to calls of females, males frequently (32.47 of positive responses)
oritted one or more svlilables from each sons. ]

Males sometimes flew toward plavbacks of Brood Clucks.‘ This res-
ponse was highest in Mav (27.37 of the birds tested, N=22, vs. nonc¢ in
June, N=24, wvs, 7.17 in July, N=14); the incidence of walking onlv part
wayv towards the speaker was gr;atest in June (41.7% vs. 13.6% in Mav and
7.17 in Julv). From 19 to 3C June no males approached plavbacks of
Brood Clucks (N=10). The tendency to approach the speaker when Brood
Clucks were plaved then increased in Julv.

Response to the Liquid Cluck differed from that to the other female
calls in that the male never approached the speaker directly, but
circled in a wide arc before approaching it closely. This suggests a

ual effect of this call., 1 twice observed males responding to
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Liquid Clucks of live hens, and on both occasions they ran around in
wide circles in Full Display, apparently experiencing difficulty locat-
ing the hen. One male apparently found the hen after approximately 20
min., as 1 heard several Whoots (a male courtship call, Stirling and
Bendell 1970), but the other male never located the hen before she moved
off his territory. The stimulus which invoked this call in these two
hens is unknown: no nest was in the vicinity in either case.

Table 1 documents data on reactions of male Blue Grouse to imita-
tion chick whistles, a call given by chicks when they are separated from
the hen and/or brood. These data also show a seasonal response, al-
though this was complicated by responses of individual birds. Positive
responses included pausing briefly in one of the Alert postures
(McNichell 1978a) and approaching in Full Display or a variant of Full
Displav.

when male Blue Grouse approached dummies, they always appearec in
Fﬁll Displav and were usually silent. Onm seeing a male dummy accompan-
ied bv a plavback of Hooting, the bird assumed an Aggressive posture
(McNicholl 1978b), sometimes with the white shoulder-spot, and alwavs
attacked the dummy (Table 2). On seeing a female durmv in the Squat
posture, accompanied by any female calls, the subject ''courted" the
dummv in the behavioral sequence described by Hjorth (1970) and Stirling
and Bendell (1970), and then mounted it.

In the ahsence of calls, all male dummies were attacked regardless
of stance, whereas all females were courted (Table 2). Silent females
in the Squat posturc were mounted, as were those with raised tails.
Males in the female Squat posture were usually attacked when silent, but

courted and mounted when accompanied by female calls. "Hooting" female
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dummies in the Squat posture werc courted and mounted, whereas "hooting"
females with raised tails but no artificial apteria were attacked if

-~

silent or accompanied by Hooting, Qt courted 1f accompanied by female
calls. In the latter case, courting males di;played the white shoulder-
spot. Males with the white shoulder-spots were attacked by territorial
males, whether silent or accompanied by calls of either sex. Females
with white shoulder-spots were courted but nﬂi mounted if silent or with
female calls, The subject also displaved white shoulder-spots when
female «calls accompanied these dummies. When females with white
shoulder-spots were accompanied by Hooting, the subject assumed an
Aggressive posture, but reverted to courtship behavior without mounting.
Fxperiments described in Table 2 were conducted with speaker and
dummyv close together, but in 40 experiments (20 with Hooting males and
20 with females and female calls), dummies were kept about five feet
from the speaker to test whether tﬁo bird approached the sound or dumrv.
In.all cases, the bird approached the sound only until seeing the dummv,
and then approached the latter.
In 22 experiments male and female dummies were presented sim:lta-

neously. Subject males interacted with the dummy of the same sex as the
_&@ayback call which accompanied the experiment, 1i.e. attacked male
dummies when Hooting was plaved, and courted femafe dummies when
Whinnies and Brood Clucks were played (Table 3).

DISCUSSION

DISPLAY COMPONENTS

In this section, 1 discuss the apparent signal value of certain displav

components, as 1indicated by results of experiments described above.

Terminology for postures follows McNicholl (1978b),
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Responses of male Blue Grousc to playbacks show that Full Display
is assumed by a resident male Blue Grouse as a reaction to any con-
specific on his territory, and not primarily as a courtship posture.
Thus Full Display siFnals to the 1intruder that a resident male is
. approaching. Intruding males also assume this posture, but only near a
female, and onlv in the absence of the resident male. Such intruders
immediatelv assume one of the Alert postures and rgn away 1f the resi-
dent male approaches.

Experimepts showiny that all male dummies were attacked and all
female dummies courted in the absence of calls indicate that plumage
alone is sufficient for a grouse to distinguish sex. The Squat posture,
however, was a powerful stimulus for mounting and courtship behavior,
since male dummies in t*.! posture were mounted if accompanied by female
calls. "Hooting' 'bv female dummies in this posture was not a sufficient
male stimulus to provoke attack and override the tendencv to mount birds
in the Sonat.

o

Hiorth (1970) corrmented that the striking effect of the fanned,
rdised tail in Full Display may aid in sex recognition. This hardlv
seerms necessary if plumage alone 1s sufficient for such recognition.
Hjorth emphasized the raised tail as anelement of threat, an inter-
pretation supported by its occurrence 1in som Aggressive postures
(McNicholl 1978b). The fact that female dummies with raised tails

4
inhihited mounting in all but 3 of 45 cases suprorts his interpretation
also. On the other hand, raised tails did not prevent attacks on male
dummies, and Stirling and Bendell (1970) indicated that the most extreme

aggressive postures were those with the tail down.

The striking combination of the bright yellow "air sacs" (Brooks
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1926; Cooper 1977; and others) and white feathers surrounding them in D.
o. fuliginosus has been remarked upon by gseveral authors (e.g. Bendell
and Elliotrt 1967; Hjorth 1970). These "air sacs" are in fact two areas
of conspicuou‘yellw skin on the side of the neck which are dévoid of
feathers and deeply furrowed. Thus, Hjorth (1970) more accurately
termed them "lateral apteria.” This remarkable exposure of apteria 1s
highlv suggrestive of a displavy function, as birds usually keep apteria
hidden bv feathers (Stettenheim 1972). Although tail-up female durmies
were courted by males (Table 2), these males attacked such dumriecs
vigorously 1if artificial vellow apteria were added. Non-resident males
apprgachinf female plavhacks retreated rapidly if the resident ap-
proaqhed in Full Displav, or if anv form of dummy with vellow apteria
was present at the spearer. These data and the fact that resident male-
approached all grouse dummies in Full Display suggest that exposure of
the lateral apteria form a strong “"social releascr' (Tinbergen 1943) in
this species leading resident males to attack, causing intruding males
te flee, and possibly attracting females. The yhxte feathers surround-
ing these apteria were apparently not necessary to elicit these reac-
tions. Their function is unknown, except perhaps as emphasis for the
vellow apteria.

The w ite shoulder—spot (Lumsten 1970) or white flash (Cooper 1977
occurred in wvarious conflict situations, such as during aggressive
{nteractions, at the approach of an observer while the male 1s courting
a hen, and in various Alert postures (McNicholl 1978b). These ohserv-
ations lead me to agree with Lumsden (1970), Hjorth (1970), and Cooper
(1977) that the white shoulder-spot may represent "fear" and possihly

“"subordinance"” in conflict situations. The fact that males will court
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male dummies if female calls are played, but will attack the same dum-
mies with the same calls if artificial white shoulder-spots are added,
supgests that the shoulder-spot is & strong releaser of aggression.
Contrarv to Hjorth's (1970) remarks that the shoulder-spot does got
occur on agpressors in this species, Stirling and Bendell (1970) {1lys~
trated it on an apgressor, and I have elsevhere described three
Agressive postures which include this feature (McNicholl 1978b).
Ayrressors which displav these structures may be subordinate individuals
which happen to be in the place where they are most dominant (i.e.,
their own territorv), and thus in a conflict situation of high motiva-
tion to attack an intruding male, but "afraid" the latter, may ore
do~inant. On the other hand, the fact that maies would not unt feMmale
durmiee with this feature attached (Tahlebl’), suggests that the white
shoulder-spot mav inhibit males when displaved by females.

The finding that male Blue Grouse orient towards visual stimuli
once thev see dummies 1s consistent with studies on several other sing-
ing birds, indicatirg thar birdes tend to orientate towards sounds at a
distance, but towards visual stimull at close range (e.g. Steir 19+3;
Brooks and Falls 1975; Emlen et al. 1975; and o}hers). When Hooting,
Blue Grouse tend to orientate towards other hooting neighbors (pers.
obs.), and when Hooting is plaved hack, will turn to face the new sound
(Falls and McNicholl in press).

The results of mv experiments with two dummies, one of each sex,
and a call of one sex only showed that subject males interacted with the
same sex as the call being played. This emphasizes the powerful stimu-

lus of calls noted in the ability of female calls to override sex identi-

fication by plumage.
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Y female dummy and a set of mirrors. Males VQr'e‘_attracted‘ to the female
call and the dummy, but then interacted with the -mirrdrs. The movement s
of the males {in the mirrors may explain the apparent tontradictior 1in
our resuylts, In my experiments, the&‘birds were presented with two
immobile dummjes and a call, In the arena €xperiment, the maje is
Presented with gn immobile female dummy, a call, and mobi]e maie mirror
images. The subject in the arena tests lssumgg lnhAggre;sive posture
towards the male in the mirror, which in turn '.l;towl ..arv “*essive pos-
ture.  This causes the subject to shgi a "fear" rg;ction:}Cooper 1977),
vhich s also shown by the bi}'d in the mirronq Id;llly. the subject

’

would be presented with two mobile duu;mies.;"ea.ch ‘of vhich would react in
s

4 Manner appropriate to & response of that sex, rather than showing:
bebavior identical to that of the subject, 1 be]ing the %ariahles are
less confusing {n my method of Presenting two }@mobi?é dummies..lnd thus
mv results are more clear-cut than those obtained through mirror tests.
SEASONALITY OF RESPONSE To PLAYBACK ’

Results of playback éxperiments showed 4 mar;ed.seasonality of response
to grouse calls. Although males show;d a4 positive approach to female
calls from mid-April untjl the end of June, there was a seasonally
differentijal response to different calls. The lack <')f response to the
Whinny prior to mid-Apfil correlates well with Simard's (1964) physio-

logical data, showing adylt males to be 1n full breeding condition from

the first week of APril to the firgt veek of June. The early seasonal

)
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is consistent wiRh the proposal that this call fs pre-copulatory
(Stirling and Bendell 1966, 1970). The greatest response to the Liquid
Cluck was during May snd June, when hens are on nests, the location of
most records of this call in the wild (Kristensen 1998). 'Du'dlﬂtculty
experienced by males in locating the source of this call would be adap-
tive in keeping them from harassing hena at the nest, 1’f this call {1s
usually given there. Responses to brood clucks were strong long before
broods were active, possibly {ndicating a more general response to
clucks 1in general. Response to "chick whistles” was variable among
males, but nevertheless tended to be strongest in June and July when

chicks are most apparent.

A lack of aggressive response to Hooting early in the season dumes .

*Q

not indicate that male Blue Grouse are not yet territorial, as they
attacked any live or dummy male seen on the territory at this time. Nor
does this lack of response indicate that Hoot_ing does not serve a terri-
torial functic;n. as believed by Harju (1974), as the later positive
approach shows. The increase in response to Hooting correlates well
with arrival of hens and vearlings. The short period of Hooting bv
numerous birds that results from lack of eviction of birds Hooting on
the territory may be important in synchronizing, and possiblv stim-
ulating, breeding ‘beh-avior of females. Since adult male Blue Grouse
tend to be highly traditional in the use of previously established
territories (HcNichsl 1978a), and potential challengers (i.e. yearlings
and younger adults) arrive with the females, early males would be little
threat to rnldent4. Early wmales on a resident's territory ;re mos t
likely birds en r:ute to other territories. On the other hand, it v

be important to a male to sdvertise his territotial ownership by chal
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lenging and evicting any male seen on his territory.

The tendéncy of residen #“%‘ to approach Hooting and to attack

Mtates that the a priori assumption
o

that males are territorial was correct. The fact that Hooting is used

male dummies on the territor

in response to 'both male and female calls 1indicates that thig song
serves both in territorial and courtship functions. The fact that males
will mount anv female dummy in an appropriate posture supports the
second a priori as::mption that males will mate with any female within
the‘terfltnry.

SIMMARY

Reactions of male Blue Grouse to playbaéks of Blue Grouse calls and
dummies of both sexes were tested. Male Blue Grouse approached all
plavbacks in Full Displav, then, on see}né the ﬁunny, ;s;umed postures
appropriate to the sex. Birds were ab{e to distinguish sex b; plumage

»

alone, but female calls were stronger stimuli than male plumage. The
<~y 7

Squat posture of females is a strong releaser of courtship activitv, and
colorful lateral apteria of males comprise ‘a strong male releas;r invok-
ing attack by residents and fleeing by intruders.' Uh}te‘shoulder—spots
caused males to attack males, but repelled them , from md‘dnﬁ with ggmq?ei:
and appears to be an indicator of conflict situations. A raised 3211
mav be at least partly aggressive in nature. When two durmmies were
presented with an accompanying call, males interacted with the sex
cbrresponding to the call.

React}ons to calls showed a marked seasonal pattern. Hooting was
not approached early in the season, but was approached after females and

yearlings arrived. After mid-April some female call would be approached,

but each female call stimulated approach at different portions of .the
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season. - v
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Table 1. Percentage responses by male Blue Grouse to imitation "chick

vhistles." Sample sizes are in parenthesis.

r

Pause in an

Approach 1in

Time Period No response Alert posture Display posture
March 100(1)
April 20(10) - 55(27) 24(12)
1-15 May 25(11) 50(22) 25(11)
16-31 May 23(10) 41(18) 36(16)
1-15 June 19(5) 12(3) 69(18)
16-30 June 0(0) 33(7) 67(14)
1-15 July 0(0) 21(4) 79G15)
16-31 July 11(3) 48(13) 41(11)
August 50(3) 33(2) 17(1)
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Table 2.

Responses of mal

e Blue Grouse to models on territory.

[+

Model

No. of trials

Female
calls

Hooting Silent

Results

Squat female

Squat male

Tail-Up Female
without "apteria"

Tail-Up Male
with "apteria"

Full Display female

Full Display male

-

White Shoulder-Spot
female

White Shoulder-Spot
male

35

17

25

20

20

30

10

20

13

12

20

23

38

10

12

12

13

10

10

court and mount in all

cases

with female calls court

and mount; attack with v
Hoot; attack in 12

silent; court and mount .
in 1 '
Court in all cases;
mount in 3 with female
calls

attack all Hooting and
silent dummies; court
but do not mount with
female calls

attack silent and
Hooting dummies; with
female calls court but

- not mount, @wd show s
. ite ghoulder-spot
10 tack all Hooting and :

gilent duﬁmigs;-at&‘ﬁk
dummies with female .
calls in 29 cases, - ¥,
court but do not mount”
in one case

court but do not mourmt
silent dummies; with
female calls court but
do not mount and show
wvhite shoulder-spot;
vith male calls show
Aggressive postures but
revert to courtship
without mounting
Territorial males

attack in all cases
Non-territorial males
flee (5 cases) ‘

-




4

7¢

Table 3. Reaction of male Blue Grouse to male and female dummies
together.
SAMPLE CALL
SI1ZE PLAYED DUMMIES RESPONSES
10 Hooting Squat female, Full ignore female; attnck'ﬁale
Display male in all cases. ’
12 Whinny or Squat female, Full ignore male;‘court and

Brood Cluck

Display male

mount female in all casas.

-

L of
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. 3
PAPFR 3. VOCAL COMMUNICATION AMONE MALE BLUF GROUSE
From.1971 to 1974 1 studied social Behavtor among male Blue Grouse
(Dendragapus obscufus).on Vancouver TIsland, lruuh‘ Columbia. Communi-

cation is an important cowmponent ofv -oclui ich.vtor. and thus the study

of social systems. Blue Grouse spend s major portion of thelr timgq.

hooting, & sound generally considered to constitute song (Blackford

e -

1963; Bencdel!l and Elliott 1967; Stirling and !cndcfl 1970; Hjorth 1970).
It appears to function in both cou’t-hip and territorial nct.iviti'cn
(McNicholl 1978a) and to be an important signal of grouse when visually
{solated from each other (Sttrlin; ang ,l.cndcll 1970). Thus, heoting
fits the usually .cc‘epud concept of .opg‘:(hlth 1963; Th“;rpc'l%b;'
Falls 1969; Lein 1972; Armstrong 1973). Since hooting thus appears 1o
be a major communication vehicle in this species, 1 studied the use of
this sound among male Blue Grouse in’ some detail. ’
\ STUDY AREA -AND METHODS _ : -
The principal studv area vas a ponio‘of Comox Burn (Zwickel
1972), situated approximately 19 km northwest of Courtenav, British
Columbia. Further detafls on the general area are given b; Zwickel
(1972) and Martin (1973), and on the sp_ecific territories of. the princi-
pal subjects. of my study by McNicholl (1978c). . .
Detaillcd observations and experiments were conducted on ‘approxi-
sately 20 meles each year (3% principal Bubjecty), most of whigh vcr;
color-banded (33 of 36), and individually 1d¢ntif1¢ble., Datc‘on oon;
were normally gathered out of sight of the bird and its tdcntiﬁco!on
;confimd after the obaervn_ttonal pcriod. Routine data’were cellected
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for a minimum of 10 min prfor\to any.exper{nents. at times of da$ rang-
ing from dawn to dusk. These included number of syllables per song,
time per song, interval of time begween songs, and which neighbors vere
and were hot singing. Similar §ata vere collected during and for 10
miﬁ after e;pgrinents.'upen feasible.

1 ausessed seasonal'trends in hooting by three methods. In 1972, 1
obtained a gross index by evening counts conducted at one site at a
standard time. As a second index, 1 developed a scale of hootiny for

2

use bv cengus crews. Thirdly, each time I visited a territorv, 1 noted

the hooting activity of the resident male and his neighbors.- V¥fgits to

territories were planned for experimental purposes and other hooting

records were obtained incidentally whenever 1 was on or near a male's

territory. }f no data &n hooting activity on a male with*which 1 worked

‘regulagax had been gathered for three days, 1 visited his territory to

obtain such data. (

)
s
R

1 conducted Hooting scounts in 1672 on a regular basis at a conStant}

location selected for good audib111tv Prior to running these counts

checked @mv reliability in W aring s jfging rds by conduc s at
a) i3 4}

four different localities 1in cogp&‘: with, but independently ?ﬂ four
) ‘ '

other observers. These counts showed little variability among observers
(McNicholl 1973). Hy-counts were conducted each evening from 22 May to
25 May inclusive, and on every second evening thereafter to late August,
except for 3 to 14 July and 10 to 20 August, and on four other dates
missed due to weather or other factors. Each count’ was run fro; 20:45
to 21:45, and consisted :ﬁ six 3-minute 1nterval§ (minutes 0-3, 10-13,
20-23, 35-38, 45-48, and §5-58) during which all hoots, whoots (Stirling

\
and Bendell 1966) and number of male Blue Grouse singing were recorded.

’
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Other details of béhavior, weather, and other factors ‘were noted 1in
intervals between these counting periods. As this method was time
consuming, and as theftrends'uere similar to those eﬁovn by the two
ether methods, they were discong inued aftef 1972.

In 1972 1 compa;ed resultsiof the hooting counts udzh the.propor—
tion p{ males hooting. of all those encountered by census crewvws, and tc

: . -
hoeting ratings collecfed by G.J. Goth, F.C. Zwickel and me. Since
thefe two me t hodsS\ghpwed paratlel trendé t;' those obtained throusgh
hodting counts, 1 asked all observers to rate hooting at standardized
fi ¢ in 1973 and 1974. ‘katings were conducted on‘even hours in a scale
of 0 to 5. The nunbers O‘Fk 4L referred to nunbers of birds heard hoct-
ing, whereas 5 referved to 5 or more birds.

Singing of individual birds was als? used to exanine seasonal
trends and to document daily trends and individeal variation in ho~ting
behavior.

In 1071,\\ noticeds that 1 was rarely near a hooting bird without

-
hearing at least one other grouse singing. In 1972, 1 collected data on
this point systenatically, supplementing these data with hooting count
observations. In 1973 and 1974, 1 continued these observations and
conducted experiments i{nvolving the stopping of one bird within a hoot-
ing group, to see€ whether his cessation would influence the hooting of
neighbors. In addition, when birds were stimulated to hoot or to change
hooting rate in response toO plavbacks of male dr female grouse calls

(McNicholl 1978a), 1 noted Jhether neighbors responded. One indication

from these experiments was that the hooting of some birds dominated that

«

of others. This led me tO check pattegnns in {nitiation of singiﬁg in

the early morning.
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"RESULTS ~—

Description of hooting. - Hooting, referred to as a {booaing call”

(Skinner 1927; Grinnell and Storer fide Bent 1932), “drumming"”
/

(Blackford 1958), and' "gruntfhgﬂ. (Dawson fide Bent 1932; Blackford
Y : T

1963),” consists of a series? of note# of low frequency '(Edson 1925;

Brooks 1926; Bent 1932; Blackford 1963; pers. obs.). /;jorth (1970)

found frequencies of D. o. fulinginosus, the race on Vancouver Island,

to range from 110 to 150 Hz, higher than for other races.
Male Blue Grouse vary the loudness of the song, thus enabling

themselves to be heard at varying distances, a phenomenon 1 frequently

noted and also mentioned by Hjorth (1970) and Stirling and Bendell

(1970).

The apparent ventriloqual effect of this song, noted by several
‘authors (Ed;On 1925; Brooks\1926;‘Johnson 1929; Haskins in Bent 1932;
Grinnell and Storer fide Bent 1932) varied with its loudness and loca-
tion of the bird ?n“relation to the observer.v’Like Brooks (1926), 1
usuallv found the direction 1o be determined‘easily at a distance, such
as on an adjacent territory, but the precise diréction when close to the
bird was sometimes difficult to disce;n if the bird was hooting softly.
A common response by a hooting bird on my appearing close by was to
soften the song, causing the sound to appear to come from a location 1
to 3 m from thggrriginal spot, even though 1 could usually see that the
bird had not moved (McNicholl 1978b).

On Comox Burn, rout{ne hooting consisted of songs of five to seven
syllables, with six most common. Full(ibngs rarely deviated from 3.0
~secs in duration. . -

Hjorth (1970) and Stirling and Bendell (1970) show graphic 1llus-

i
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trations of hootinp. Johnson (1929) drew attention to the two n&te
nature of the first and fifth syllables, and descriptions of hooting by
Edson (1925), Brooks (1926), and Bent ' (1932) show }gat these authors
were aware of at least some d{f?erence amoﬁg lyil.bles.‘ The }irst
syllable sounds deuhld becad;e of the intake‘ of air on commencemeﬁt
(Blackford 1963) and tRe fifth is a distinct double note (see Hjortﬁ
1970; fig. 43). 1 found this double note to occur on the fifth syllahle
of all six- and seven-svllable songs, and on most five syllahle songs.
'

This was confirmed bhv examination of sonograms in the laboratory of J.R.
Falls.

On ‘Comox Burn male Blue Grouse usually sang one to four svllables

on beginning to hoot late in the season, but usually started with at

least five svllablgs during the peak breeding season (Table 1). When

approaching playbacks of female grouse calls, males almost invariably-

reduced the number of syllab@in the song. On approaching plavbacks
of hooting, thev reduced the number of syllables per song nruch less
frequentlv.

Brooks (1926) and other early authors noted that D, o. fuliginosus
"always(?)" hooted from high up in trees. I did not observe Ei 0.
fuliginosus hooting in trees on Comox Burn, where tall trees were
scarce, but saw males singing on the ground, on top of stumps, on crests
of hills, and under trees. Hooting 1in trees has since become more
common there, as the trees have grown higher (F.b. Zwickel pers. comm.).
Hooting 1in conspicuous places and at elevated heights occurred shortly
after females arrived.

Soft hootiag. - Male Blue Grouse frequently lowered the volume of

hooting in the ﬁresence of an observer, as noted by Blackford (1963) and

83



Stirling and Bendell (1970). Hooting became softer when female calls
& s
' 1
wvere first played, then increased to the previous volume shortly there-
A
after, unless the bird stopped singing alogether. lnttusing males also

used soft hoots ﬂw/ihe presence of a 1ive or dummy hen, but only if the

resident did not appear (McNicholl 1978a). Stirling and Bendell.(1970)

] -
stated that males also giQe sof ter Moots when hooting alone.
Seasonal trends in hooting. - Results of my evening hooting counts

\}
of 1972 are summgrized in Table 2. These data show a higher rate of

hooting in. late May and June than later in the year. In fact, later
averages were inflated by occasional evenings in which bursts of hooting
occurred throughout the hour or part of it in weeks during which Tittle

or no hooting occurred on other evenings. Thus, in May, the rate of

L
singing was high on all nights, whereas hoots per hour ranged widely in

June and later (Tahle 2).

Hooting ratings for 1973 and 1974 are symmarized by two week peri-
ods in Fig. 1, from 1 April to 20 Augus¥. These data show very little
singing activity prior to late April in either 1973 or 1974. In addi-
tion, records from 16-31 March 1974 all consisted of "0"; in fact obser-
vers usually noted '"no hooting all day" on their daily field cards
during this period. Males arrived on the study area, starting in mid-
March. Hooting increased in late April and early Mav (Fig. 1), foalowed
bv a general decrease 1in late May, June, July and August; but with
occasional bouts g) hooting into August. Nine additional ratings from
21-27 August 1973 were all "0."

My notes on hooting activity of individual birds showed the same
general seasonal trends noted by the other two methods, with some var-

]
jation in timing among years (Table 3).



)

). .

Daily Hooting Patierns. - Data on daily hooting patterns were

-

obtained from general hoten. hooting counts, and‘elriy mornihg obser-
vation)\\fonducted to determine which individuals [in specific groups

initiated singing. Data summarized in Fig. 2 show {hnt during the peak

breediny Season (May), hooting peaks in early morning and late evening,

season, although\Table 4 ghows that after May, an increase in

occurred durihp the last hour before dark, with more hooting by the end

) ‘ )

of the hour than early in the hour.

During the peak breeding season, a high level of hooting was usual-
'ly maintained all day (Fig. 2), as reported by Stewart (1967). Later in
thg\season. all day singing was less common, but was more frequent on
clou;; days than on sunny days as 111ustrat;: by a higher pro#ortion of
birds encountered singing under cloudy conditions (Table 5). In the
early morning, hooting started later on cloudy mornings than on clear
d;ys (Table 6). Commencement of hooting of all birds was not determined
b; precise })ight conditions, as different groups under essentially
identical light conditions began singing as much as 30 to 40 min apart

4
on ghe same morning (Table 6).

Individual hooting patterns. - The tendenc of individual malessto
sing can be measured crudely as the proportio/):f records during April
to June in which the bird was hooting. ‘In Table 7, such hboting persis-—
tence is indicated for 34 individuals, arranged by greatest tendency to
sing. Qonsiderablg variatién in hooting tendency is evident among

ind{viduals. ~*

Extensiwe records were kept of hooting patterns of individual
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birds, with number of svllables per song, duration of song, and time
intervals between songs noted. These records are summarized in Table 8.
As noted bv Stirling and Bendell (1970) very 1ittle variation occurred
in du;ntloh of songhiiz fact only B of 42 birds showed 2ny deviatipn
f om 3.0 sec per song, and these deviations were so rare as to sppear in
mean values for these birds only at two (2 cases) to three (6 cases)
decimal place;. Numhgr of syllables per song varied more. Ten hirds
showed n® deviation from 6 syllable songs, and 23 ‘irds deviated from b6
svllables only rarely, occasiorally singing 5 or 7-svllable songs.
Three rarely deviated from 5 g;llablé songs, and one éoutinely sany
7-svllable songs or interspersed these with 6-syllable songs.

Intervals betw;en soags reported in Table 8 are highly variahle
both within and between 1individuals. Prolonged intervals wvere more
frequent early and late in the season, and individuals variecd according
to timé @f dav, activit; of other birds, and prior disturbance. How-

ever, some birds routinely hooted at a faster rate than others.

Song ir relation to hooting by other males. - In 1972 my data on

123 cases of hooting on Comox Burn showed that other birds were also
hooting in 118 cases, with only five instances in which 1 could not hear
another bird.' In four of the five exceptions, there were long intervals
between the songs of one bird; in fact one bird sang only two songs 1in
10 minutes. In another case, the bird stopped hooting before the end of
the 10 min ohservation period in which 1 was noting intervals between
songs. During the 1972 hooting counts, 1 found that the 1initiation of
hooting by one bird was rapidly followed by the commencement of another
from the same direction, and similarly the cessation of singing by one

was followed rapidly by the cessation of singing by another. These
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observntin.; and similar comments by others (hlnckfnrd 1958; Bendell and
Flliott 1967) led me to believe that one bird might influence the sing~
1hg of another.

Ohscrvational data in 1973 and 1974 again showed the raritv of
birds hooting alone, and the usual commencemgnt of another or cessation
of the first in the few cases of lone hooting that were observed (Tahle

~
9),

Tahle 10 shows the results of experiments conducted {n 1073 and

1974 to test the influence of hooting by one bird on the sinping of

ot These results show that 1f two birds were hooting together

‘3 y, stopping one usually stopped the other. In the eight
cases where this did not occur, the second bird began to alternate with
other birds, or a previously silent bird began to hoot with the remain-
ing bird. If th;ee birds were alternating, stopping one had one of.two
effects: both others stopped hooting, or the slower of the remiining
two changed his rate to match that of the faster bird.

Similarlv, the stimulation of a bird to sing bv plaving back other
grouse calls (hooting or female calls) caused the neighbor to start
singing shortly after the subject began, and causing one bird to alter
its rate of song caused the neighbor(s) with which he;was singing to
alter their rates.

Thus,_ bot» observations and experiments provide strong evidence
that singing of individual males is influenced by that of their neigh-

bors.

Hooti:g dominance. - In the three-bird hooting groups ment ioned

above, the three birds did not hoot with equal frequency, but rather one

bird (A) hooted twice as often 'as either of the others (B and C) in a

<
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sequence: A, B, A, C, A, B, A, C, A, etc. [If the bird which hooted
most @ften (A) was stopped, both others stopped, but {f either of the
others (B or C) was stopped, the remaining bird of B add C began to sinp
more frequently to match the rate of A, In addition {f A was hooting
with onlyv onv‘partnor,.stnpplng A resgltod in rapid cessation of singinyg
by his partner, whereas the stopping of the fartner caused A to stop
or'v after 8 to 15 minutes (Tahle 11)Y. Within particular hooting
groups, A bhirds were consistently the same ind{viduals, but some hirds
were A in one group and B or C in another. A birds were not necessarily
the oldest birds, and the few data availahble on statys of "replacement"
birds in territories vacated by A birds indicate that dominant status i<
nat automaticallv associated with particular territories (Table 11).

In earlv morning, singiny was initiated within groups by "A" birds
of the above experiments. The. hooting of a particular A bird was
followe! almost immediatelv by that of one or more of his regular hoot-
ing partners (Table 6). On anv given morning, different groups began
singiny at distinctly different time<, emphasizing this association.

These data indicate that ;ertain birds were "dominant' over others
in hooting. One such male even dominated another in the latter's terri-
torv on one occasion; the aatter left when %he former approached a
female dummy plus female call.

DISCUSSTON

-

Egscription‘zi hooting. - The low frequency in sound of hooting bv

Blue Crouse was referred to by Dawson (fide Bewt .1932) as among the
lowest in nature, and Greenwalt (1968) listed only the Spruce CGrouse

(Canachites canadensis) as having a song of lower frequencv.

The marked difference in distance noted by Brooks (1926) and
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Blackford (195%) at which hooting could be heard is likely exaggerated,
as Skinner (1927) reported that the song of D. o. richardsoni, one of
the races alleged to bde ha;d’lo hear, could be heard at great din-
tances, and D. g'. fu\t.ino-u. vary the loudness of .on." frequently.

The apparent ventriloqual effect produced by lowering the volume of
ainging mav he. either true ventriloquism, or an artifact of surround-
fnps, witt the sound being dcfle.ct'ed by rocks or trees. lLowering the
«ound in the presence of the female may be of sdvantage in allowin, the
fera'e to hear the male, but reducing the chances of predators detecting
the increase in activity caused by the presence of the female. In
addition, Knight (1974) has noted that birds are able to determine
directionality of sound more accurately than mammals. Thus, the appar-
ent ventriloqual effect produced bv lowering the volume of song mav not
confuse the female grouse, but could confuse a mammalian predator long
enocugh to allow the grouse to escape more readilv. In addition, quiet
songs mav convev a reduced attack tendencv (see below).

Brooks' (19267 deccription of the song sugpests a doutle note on
the fourth svyllahle in a five-svllable song, and another description by
Grinnel! and Storer (fide Bent 1932) suggests that both the fourth and
fifth svllable differed from the first three. Edson (1925, Bent
(1932, and Johnson (1929) all place the double ncote on the fifth svl-
lable, thuc agreeing with my data. These reported differences mav be
due to race.

Edson (1925) noted that the last (fifth) and even fourth svlilable~
were sometimes omitted from songs of Blue Grouse. This may also be an
attribute of race, but 1 suspect the grnus«; he heard omitted these

syllables in response to his presence or had just begun singing. The
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fact that number of syllables per song vas reduced on approaching female

calls bdut rarely :ﬁwn spproaching male colls suggests that fewer ayl-
lahles than usual may convey lack of aggressive intent, The greater
tendency to sing shorter sengs late in the sessen, vhen sotivetion to
defend territories mav be reduced, is consistent with this interpreta-
tion. On the other hand, reducing number of syllables on appPoach may
hbe an artifact of increased nemotional™ excitement. The bird mav stop
to sing, but commence moving again bdefore completing the song. This

{nterpretation sugrests that the presencd of @ female on territory mav

’ -

cause a otr?nger response than the presence of an intruding male, at
leact imittallv, but alsc~{s more consistent ity the occasional drop-
ping of a svlT;Nle {n response to a male. Some "{ntrusions’™ By other
male< mav seem more threatening than others because of precise location,
previous {ntrusion, or other factors.

/

The greater tendency to sing at elevated sites shortly lf(er.thc
arrival of fe—ales is probahlv a strong proclamation of the residence of
a territorial male. At this time, vearlings and possihly non-territor-
ial adults arrive in addtiticn to females. ., Males do not approach plav-
backs of hooting on their territories aggressively until this period,
but at this time approach :uch playbacks, presumably to defend their
territories (McNicholl 1978a). Thus, hooting from higher elevataons na
serve the dual functions of "advertising” the location of the male to

hens and also repelling would-be intruders,.

Soft hooting. - Soft hooting appears 1o be wmerely a quiet version

of hroting, and not of a different duration, and thus does not fit
Y
Thorpe's (1961, 1964) complicated criteria of s&b-.ong. Thus scft

hooting would be better considered as "quiet song" or as a tvpe of



v

...nu“lfy sonp " 1n th\'o veod by Lieter (19%)), t.e. noan. with
louer volume than norul‘l.

.m' resulta 'nnul!y contradict the /ouunm by Stirling and
Bendell (1970) that hooting Ulromes louder when recordiag of the
“whinnv™ (s female call) ts played. Rather, ! found that hooting betame
softer vhen female calls were firat played, then incressed to the previ-
ous volume. The fact that adult mele Blue Crouee lower the volume of
thetir hooting on apfiroaching a female 18 consistent with the viewv that
Quiet «ONgs mMAvV convey a rr;:cod attack’ tendency (e.g. Fichen 196/,
Dunham 1966; Morse 1966, 1967, Kroodema 1974; Brooks and Falls 19°%),
though this does not necessarily implv a greater escape tendency
(Aroondama 19740, Intruding males, thought to be vearlings or voung,
non-territorial a‘ulte alsn hoot softly near females 15 the resident

male {s slow to appear (McNicholl 1978s). Their soft hooting mav also

convev low attack tendencv to the f.‘alq. but would slso reduce the

-chance of their bdeing detected by the terrigorv holder. Such males sing

at ful! velume on the rare occasions wvhen thev aquire a territorv. The
few instances in which 1 found Blue Grouse singing alone were late 1n
the seascn, wvhen terri(ort;l defence 1s presumably weak. Thus, the
report bv Stirling and Bendell {1970) that males give softer hoots vhen
singing alome is alsc consistent with the interpretation of lower attack

[}

ten‘encv.

Seas nal trends in hooting. - The seasonal pattern of hocting

reported in this study is consistent vith that known for other popula-
tions of Blue Crouse (Bendell 1955; Hoffmam 1956 Fowle 1960; Blackfor!
1963; Stirling and Bendell 1966, Bendell gnd Elltott 1967; Stewar: 1967,

Low 1974), and for birds in north temperate regions in general (Thorpe



19611 Arastreng 197) oad mewy others). The intttal perted of otlence
ofter the reters frem the vistoring eress te their tovvitories hoe boon
noted by Blachford (190)) ond Sondel] ond RlltEAL (197, ond coveod
Rerje (1074) s Suggeet that hooting ¢14 not havwe o unuo‘t'nl func -
tion. Wevever, esperiments with playbeckes of "touoo colle ohewed thet
asles heet in respones to eny intruding grouee (lclicloll 1970a), oug-
posting that hooting functions as b;slh cqun-hlp and territorial enng, 8
duality shared vith moet bird species that eing (lein 1972). Furthers-
sore, when plavbacks of hooting ore sceampanied bV durmies®of bdeth
sones, males vill tnterset with (i.e. attaeh) the ssle dumay rather than,
the female duamy (McBicholl 1978s), sugresting thst & hooting msle on
the territory is cons idered bV the bird as o distimct thu_u. The onset
of hocting cotucides generally vith the .u-o of arrival of hens and.
vearling wmales (Zwiche! ond Bendell 1987; Bendell and Elliott 1967).
T™1a suggests that fenales ﬂt-u.hu seasonas! uuu.uSn of” hooting,
especially as yearlings are tolerated hooting withip the territory for a
»rief! period (McKicholl 1978e). However. such tntrgdoro are expelled if
seen, and are also mon’ spprosched and expelled (or sttacked) if heard
hooting. agaim suggesting that hooting serves both couno?:lp snd terri-
torial femctions. Territorisl males wsually return to the same terri-
torv esch vear (McNicholl 1978¢). Simte most likely contestants for
territnries are likelv to be yearlings, orf possibly two-year old wmales,
birds hooting within 8 territory earlv in the season are more likely to
be migrants en route to their own territory, and thus little threat.
Thus, the low level of hooting early in the season and lach of sggres-

sive approach to playback of hooting them does not mean that hooting is

not @ territorial song {n addition to its courtehip function. _The wos t




active period of hooting is the most active period of both mating and

potential territory loss, but active hooting extends well beyond nest

init;atinn by hens (see Zwickel 1977). Oécasional singing bouts in late

July and August seem more likely proclamations of territory than court-
.

ship songs.

Dailv Hooting patterns. - The daily pattern of morning and late

evening peaks in hooting is "also consistent with reports of others
(Edson 1925; Bendell 1955; Fowle 1960; Hjorgh 1970). Wing (1946) and
Harju (1974) noted similar patterns in "8rumming flights" of {interior
races. Early morning and late evening peaks ate common in bird song
(Thorpe 1961; Armctrong 1973).

The dailv pattern o§served is consistent with a pattern of activity
in general. Light is undoubtedly an important releaser of singing in
early morning, as indicated bv differences in singing times depending on
cloud cover in early morning (see also Hjorth 1968), Active‘hootlng
early in the morning corresponds to activityv by nesting hens, wrich
leave nests then to feed (Bendell 1959%), Initial singing, however,
appears to occur before much activity by males, and is likelv a direct
response to the rising sun, although different.males apparentlv respond
to different levels of light, as not all singing groups started at the
same time. Hooting throughout the day during the active nesting period
also corresponds to the generallv higher rate of activity bv birds at
that season, when males are courting females, and also activelv defend-
ing territories. Both early morning and late evening peaks in singing
may function primarily as a declaration of the presence of territorial
males in their correct territories. As males arc¢ able to distinguish

the songs of their neéghbors from those of other male Blue Grouse (Falls
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and McNicholl in press), such érburst of singing would readily inform
each bird of changes in the social organization of his surrounding area,
and thus warn him of parts of his territory which may be contested by
new birds.

Individual hooting patterns. - The variability in singing tendency

among males has also been noted for other birds (Armstrong 1973). The
lack of variation in duration of song indicates that this feature is of
little value in distinguishing individuals or motivation of birds sing-
ing. Numbe) of svllables per song may be of limited value in disting-
_uishing individuals in some cases, such as the bird which usually sang
:;;;n—syllable songs, but as most birds regularly sang six-s;llakle
songs, this feature probably has little value in individual recognition.
As indicated above, however, number of svllables reflects motivation to
some extent.

The five to seven svllable songs reported in this study are corpar-
able to other records in the literature: five (Edsdn 1925), five to
rarelv six (Brooks 1926), five (Johnson 1929), four to six (Bent 1932,
five to seven, average six (Blackford 1958), six or‘ rarelv seven
(Stirling and Bendell 1970V, and four to six, depending on race (Hjorth
1970,

Bent (1932) reported a series of 13 intervals between songs in one

A

D. o. fuliginosus as 12 to 32 secs {(mean 20.5).4;*nd911 and Elliott
(1967) reported six hoots per minute in time of high excitement, and
Stirling and Bendell (1970) reported a range of 0 to 10 hoots per min in
this race. At ten hoots per min, the interval would average 3.3 secs,
assuming nine intervals and a duration of 3.0 sec per song. The inter-

vals 1 report are far more variable than these and those repcorted for
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other races by Harju (1974), Rogers (fide Johnsgard 1973), Stewart
(1967), and Grinnell and Storer (f_id_e Bent 1932). My data are summar-
ized from a relatively large num;wer of individuals, and over the entire
breeding season. This variability in intervals between songs undoubt-
redly reflec;s motivation or "emotional state" of the bird singing.
Intérvals tend to be shorter during the peak Qf the breeding season,
probablv reflecting increased courtship and territnrial behavior,
Individual variabilitv is not strictly a function of dominance, because
the sinping of each bird influences the sinping of its neighbors. Thus,
dominant birds which sing frequently have neighbors which also sing
frequentlyv, whereas dominant birds which rarely sing have neighbors
which seldom sing. Since intervals varv with season, time of day and
activitv of other birds @ both sexes), individual wvariabilityv in

tendency to sing is 1likely of little value in individual recognition.

Son¢ in relation to hooting E:_ other males. - The influence on

hooting of an individual by the hooting of other birds corresponds to
singinec in passerines (Thorpe 1961, 1964; Armstrong 1973: and others).
wing (1946) and Harju (1974) have also suggested such a relationship
between displav flights in inland races of this species, and Aubin

(1972) for the drums of the Ruffed Grouse (Bonasa umbellus). This

communication amony males mav plav a key role in the social organization

of Blue Grouse, as suggested below.

Hooting dominance. - Dominance hierarchies are a common feature of

lek social systems in grouse and other birds (Armstrong 1947, 1964,
Brown 1964; Dorst 1071; Hartzler 1972; Wilson 1975), but are usuallv not
considered to be a component of the social organization of territorial

species (Wilson 1975.). My results, however, suggest that some male



Blue Grouse dominat€ others in singing, and that definite social groups
- participate\ in hootieg. Whether or not such "dominant' males are truly
domi\nant. with the "dominant" sinpger predictably dominant over the
other(s) of his social group (Crook 1964), is unknown. However, the one
case in which such a "dominant” singgr dominated angther bird on the
latter's owﬁ territory does suggest thét such singing dominance reflects

true dominance.

The zﬁ of song in the social organization of Blue (rouse. -
Several alghors have reviewed. the features and advantages of ter-
ritorial and lek (or dominance) social systems, both in birds in general
(e.g. Fisher 1954; Snow 1963: Armstrong 1964; Brown 1964, 1974; Crook
19635; Lack 1966; Alexander 1974; Wilson 1975) and in grouse (e.g. Wing
1946 Hamerstr;)m and Hamerstrom 1960; Hartzler 1972; Johnsgard 1973;

Ballard and Robel 1974; Rippin and Boag 1974; Wiley 1974)., Tradition-
allv, territorial and hierarchical systems are regarded as separate
tvpes of social svstems. For example, Wynne-Edwards (1965) regarded
social hierarchy as equivalent to territoriality, with both admitting a
"limited quota of individuals" to share resources. More recently,
wilson (1975) regarded territory and dominance as separate manifesta-
tions in a continuously graded series. However, the social system of
male Blue Grouse appears to combine elements of both territory and
dominance, with song playing a major role in maintaining the system.

Two characteristics common to lek species exhibited by male Blue
Grouse are the definite hooting groups or associations apparent in the
population 1 studied, and apparent hierarchy of males, at least in

' sinping. In addition slow approach by males to playback of female calls

in spite of gquick response by changing singing patterns (McNicholl
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1978a), suggests that males resident on territory tend to wait for
females to approach. On the other hand, Blue Grouse do occupy‘solitary
territories from which otJ;r males are excluded (Bendell and Elliott
1967; McNicholl 1978c), and their territories are not restricfed to the
small -dancing posts commonly held as territories by lek species. Thqs,
although Hjoq‘h (1970) characterized Blue Grouse ;s a polygamoué species
with solitary display, their vocal behavior is socially oriented gnd
males do aggregate during singing. Unlike lek species, they do not
usually congregate at a dancing ground or Wrena (with possible excep-
tions in inland races: Wing 1946; Blackford 1958, 1963; Harju 1974).
the territories are not ab;ndoned during parts of the day when the com-
munal display does not take place, and groups of females do not congre-
gate nearbv. Thus some features of lek svstems are present while others
are absent. }

One advantage suggested for lek behavior is that females mav select
males who are genetically most fit, with dominance being an indication
af genetic superiority (Trivers 1972). In such a svstem the majoritv of
matings are effected by a few males but even these must mate quickly.or
subordinates interfere (Trivers 1972). If females can detect dominance
through singing, they could select "superior" males with which to mate
in a territorial species with singing dominance. These birds could then
mate without interference.

Song probably indicates a territorial male is present, thus keeping
other males from challenging his possession of the territory. It also
probably attracts females to mate. Song mayv also help to identify

individuals, as suggested by the ability of male Blue Grouse to disting-

uish songs of neighbors from those of non-neighbors (Falls and McNicholl
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in press). Klopfer (1962) noted the importance of individual recogni-

-

tion in social systems involving dominance. -

1 suggest that the social system of male Blue Grouse involves
territorial birds Uhich'singlin distinct social groups. Within these
groups, a domjnance is present. Females mate only with t;rritorial
males, and perhaps mainly with thbse which dominate others in singing.
Yearling males and some youngerladultb\e{e_"surplus" birds which quickly
fi11 in territories of birds which have died. Evidence for _such a

-

"surplus" is strong, as residents removed either through natural deaths

or experimental removals are replaced (Bendell et al. 1972; 2wickel
1972). Observations-}iuring playback experiments using female calls
(McNicholl 1978a), and other incidental observations, suggest that these
birds remain on or near territories of resident males. Such birds are

.
usually silent, although they will sing softly if the resident male is

slow to approach a plavhack of a female call. Thus, such birds are
likely watching for a vacancy, and song may be important in informing
them that one is not available.
SIMMARY

Hooting by male Blue Grouse appears to be true song in the sense
generallv used (e.g. Thorpe 1961, 1964; Armstrong 1973), functioning in
both courship and territorial contexts. "Soft hooting" is a form of
quiet song used under situations in which males are not likely to exhih-
it aggression. Hooting reaches a peak about the iime hens and yearlings
arrive on the study area, and diminishes towards the end of the nesting
season, with occasional bursts of activity later. The tendency for peak

activity in bird song and other behavior to ocgur in early morning and

late evening is manifest in hooting of Blue Grouse, On Comoi Burn, most
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birds sing most often in 6 syllable songs of 1} sec duration, but indivi-
duals: vary in syllables per song, and especially in frequency of sing-
ing. Male Blue Grouse tend to .sing in groups of two or three in which

Ny

the‘;inging of some birds apparently domfnates that of others. Song
plays a key role in the social system of Blue.Grouse. which combines
elements of the lek Ssystem w -.those of more typical territorial ‘
systems, ’ i
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TABLE 1 *
PERCENTAGE OF INITIAL SONGS COMPOSED OF ONE TO SEVEN SYLLABLES

SUNG BY MALE BLUE GROUSE DURING EACH MONTH ON COMOX BURN

Number of % occurrence in month (samplé size)

syllables

April(126) May (264) June (150) July(56) August(15)

—

1 0 0 0.7 8.9 40.0
2 0 0.4 2.7 7.1 40.0
3 0 0.4 3.3 7.1 20.0
4 0.8 0.4 4.0 5.4 0
5 10.3 12.0 14.7 14.3 0
6 84.9 81.0 64.7 50.0 0
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TABLE 2

WEEKLY TRENDS IN HOOTING FROM EVENING HOOTING COUNTS, 1972

Total Hoots/hour Number n‘es

Dates Mean' Range hooting/period
22-31 May 310 173-349 2-7
1-7 June 93 1-14 0-5
8-14 June 105 16-218 0-6
15-21 June 91 4-197 0-6
22-30 June 136 0-198 0-5

2 July 103 103 2
14-21 July 5 0-9 0-1
22-31 July 46 0-82 0-3
1-7 August 70 54-80 0-4
* 9 August 0 0 0
21-31 August 0 0 0

\ e

' Hoots totaled for each night (hour), and means of these totals

determined.
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TABLE 3

PERCENTAGE OF ENCOUNTERS WITH MALE BLUE GROUSE IN WHICH BIRD WAS

HOOTING, 1972-1973 (SAMPLE SIZES IN PARENTHESES)

v

Dates 1972 1973 1974

16-31 March —-—— -——— 0(24)
1-14 April -—— 33(46) 6(50)
15-21 April -—-- 39(4l) 17(63)
22-28 April 100(2) 76(98) 56(695)
29 April~5S May 77(73) 69(89) 77(64)
6-12 May 93(54) 65(83) 78(63)
13-20 May 99(95) 51(95) 70(83)
21-27 May 83(107) 28(122) 63(70)
28 Mav-3 June 64 (42) 30(104) 51(81)
4-11 June 20(92) 21(100) 46(70)
lZ-I@tJuﬁé 17(90) 26(72) 15(34)
19-25 June 28(89) 20(101) 27(64)
26 June-2 July 25(89) 34(44) 37043
3-9 July 6(17) 24(37) 39(28)
10-16 July 2(42) 0(31) 33(12)
17-23 July 21(33) 20(19) 19(21D)
24-30 July 3(3% 20(10) 12(83)
31 July-6 August oan 0(9 30(23)
7-13 August 0(16) 0(11) 13(24)
14-20 August _— - 0(6)

21-27 August 0(5) -—— -——

28-31 August 0(16) ~——- —
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TABLE 4

HOOTING ACTIVITY BY THREE-MINUTE PERIOD DURING HOOTING COUNTS, 1972

MEAN HOOTS/PERIOD BIRDS ROOTING/PER1OD

Period (Min. after (MEAN)
start of count) May June July August May June July August

0-3 48 16 6 6 5.0 2.0 1.0 1.0
10-13 45 17 b 6 5.3 2.4 0.8 0.8
20-23 47 15 10 8 4.3 2.2 0.8 0.8
35-37 51 17 9 8 4,2 2.8 1.0 1.5
45-47 48 20 8 8 4,7 2.8 1.0 1.3

55-57 50 24 8 12 4.4 2.9 1.2 1.3




TABLE $
NUMBER OF MALES HOOTINC COMPARED TO THOSE NOT MOOTINC ON
ENCOUNTERS ON COMOX BURN, JUNE-AUGUST, IN RELATION TO

CLOUD COVER (SCALE OF 0-10)

Cloud Cover ': 0 1 2 ] 4 5 6 ? 8 9 10

No. Hooting 6 S 2 12 11 4 9 20 11 9 44

No. Not Hooting 22 16 14 16 3 2 2. 4 1 B 4

' Scale of 0-10, where 0 = no visible clouds, 3 = 30% of sky covered

by clouds, 10 = 100 cloud cover, etc.



TABLE ¢

COMMENCEMENT Of MOOTING IN EARLY MORNING, COMOX BURMN 1974

Date Cloud Time Piret Blue Time(s) Other Time Neoting
Cover' Crouse(A]l) Singe® A Birde Sing® Partner(s) Sting®
Mav
2 10 04: 31 A(2): 04:4. B(l): 04:32; B(2):
A(Y): 04:468 04:42; B,C()): 04:48
“ 10 04: 40 A(2): 04:42 B(l): 04:40; B(2):
A(Y): 04794 04:42; B,C()): 0&:5S
AL 2 04:12 A(d): 04:264 B{(1Y: Q4:1); B(:
A(Y): 04zl 04:26; B(3): 04:3]
24 4 04: 14 A(2): 04:18 B(1): O4:16; B(2):
A(Y): 04:2¢ 04:18; B()): O4:2«
IN 2 04:1? A(2)Y: 06:23 B(l): 04:17; B(2):
04: )
June:
-
" 3 03:5” A(2): 04:04 B(l1): 01:97; B():
A(Y): 04:12 Ouw:Ne; B(Y): Ob:lw;
A(4): D4a:lS B(a): 04:19; B(9):
° A(S): 04:18 04:18
6 2 04:0° A(2): 04:08 B(l): 04:07; B(2):
A(D: 0s:2 04:08; B(¥: 04:1A
? 2 04:06 AC)Y: 04:10 B(l): 04:06; B(2):
A(3): D&:28 04:10; B(3): 04:28
10 1 Os: 10 A(2): 04:1) B(lY: O4:1); B(2
ATy 04:39 Oe:11; BV : Dw:l9
20 2 Ouw:"} A(l): 04:12 B(1): Ow:01; B,C(2):

04:13

Cloud Cover 0-10, as {n Table 5.

A birds dominate partners in singing.

identified by numhers in parenthesis, wit- A the dominant, and B and

Groups for esch morning are

C his singing partners, 1.e. A(l) alternates wit> B(!) or B(1) and

C(ly.
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TABLS ?
'

PLRCENTACE OP ENCOUNTERS In WiCH 1MOIVIDUAL NALES VERL POUND NOOTING.

-

<. gAMPLT SIZFS IN PARENTUESES

rd T Encounters Bird Wooting (Semple size)
\ ' 12(60) .
2 66(10Y)

) 6%(92)

4 64(22)

S 62(134)

6 $8(229%)

? $8(26)

s " $9%(22)

9 S4(46)

10 54 (76)

11 $2(27)

12 S0(1D)
13 $0(149)

14 49(162)

19 48(60)

16 48(21)

17 47(98)

18 &7(1%)

19 46(102)
20 46(89)
21 46(103)
NN Lo (6

N L¥c8 .
Je : 42(74)

N &0(a )

N «N(S)

b 40(1S)

28 Ja26) /
29 yacse, S
3C RN R %
). 9f 1

N L BN

13 A
Ja 16019)

4
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TABLE 8

SUMMARY OF PARAMETERS OF HOOTING SHOWN BY 42 MALE BLUE GROUSE

Duration of song:

No. of birds with no deviation from 3 secs: 35

No. of birds deviating from 3 sec songs: 8

Range of duration: 2-4 secs, 1 bird; 3-4 secs, 7 birds

Sample sizes per bird: 39-998 (mean = 276)

_________________ e —

of svllables per song:

Number
No. of
No. of
No.. of
No. of
No. of
No. of
Sample

birds

birds

birds

birds

birds

birds

§
with no deviition from 6 sylls per song: 10

with range of sylls/song of 4-6: 2
with range of sylls/song of 4-7: 2
with range of sylls/song of 5-6: 18

with range of sylls/songs of 5-7: 8

with range &ylls/song of 6-7: 2

size per bird: 38-998 (mean = 277)

Range of intervals between songs (secs): 1-500

Range in mean interval per bird: 10.2-45.5 secs

Least range of intervals in one individual: 22 secs (3-25), mean 1!.8

secCs

Greatest range of intervals in one individual: 495 secs (5-500), mean

45.5 secs

Mean range of intervals within one individual: 116 secs (42 birds)

Sample size per bird: 37-975 (mean = 263)




TABLE 9

OBSERVATIONS OF HOOTING ASSOCIATIONS IN 1973 AND

1974

Association observed

Number of cases

2 of cases

2 or more males are hooting
1 male hoots alone
- second male begins within 5 minutes
- second male begins in 5-10 minutes
- second male does not begin within
15 minutes; subject continues alone
- subject stops within 5 minutes

Total

20

10

773

44

817

94.6

5.4

100.0
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TABLE 10

1973 AND 1974 EXPERIMENTS TESTING THE INFLUENCE OF ONE MALE'S HOOTING

s ON THAT OF OTHERS

Association No. 4
2 males hooting together:
- stopping one male stops other 146 94.0
- stopping one male does not stop other 8 5.2
3 males hooting together:
- stopping one male stops both others 29 60. 4
- stopping one male does not stop both others 19 39.6
4 males hooting together:
~ stopping one male stops other three 2 100.0
- stopping one male does not stop others 0 0.0
Causing one male to start hooting causes neighbo;(s)
to start hooting ) 4 5.8
Altering rate of one male causes neighbor(s) to
alter rate 131 100.0
Altering rate of one male causes no neighbor to
change rate 0 0.0
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TABLE 11

OBSERVATIONS ON DOMINANCE IN HOOTING ASSOCIATIONS, 1974

Experiments on stopping hooting by male Blue Grouse:
- stop A* bird:
- singing partner(s) stop singing immediately: 104
- partner(s) continue singing: 0
- stop B* in associations of two birds singing:
- A stops singing in less than 8 mins: 0
- A stops singing in 8-10 mins: 37
- A joins another singing group, whose birds
alter rate accordingly: 7
- stop B or C* bird, when three birds hooting:
- remaining bird of B or C speeds up hooting rate
to match that of.A: 21
~ both A and the remaining of B or C stop: _ 0
Relative dominance of indi?iduals:
Number of males always A birds: 7 (ages: 4-8+ years in 1974)
Number of males A in some groups, B in others: 11 (ages: 2-10+ years
in 1974)
Number of males always B birds: 8 (ages: 2-7+ in 1974)
Replacement of males:
A replaced by A: 0; by A-B: 1; by B: 3.
A-B replaced by A: 0O; by A-B: 1; by B: 0.
B replaced by A: 1; by A-B: 1; by B: 1.

* A dominant bird in hooting associations; B and C "subordinates'.
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PAPER 4. Neighbor-stranger discrimination by song in Mgle Blue Crouoo.l

”

A )
Playback experimente demonstrated that meale bdlue grouse can dis-

tinguish the songs (hoots) of neighbors in the correct direction from
those of other wmales. Specific ro.pon;cl to playbacks differed among
individuals, but each bird responded more strongly to songs of strangers
than to those of neighbors. Responses to stranger plavbacks were
higher, while responses to nexghbgr plavbacks were lower using Stranger-
Neighbor-Stranger sequences as compared with Neighbor-Stranger-Neighbor

sequences.

N Introduction ®

An important function of song in birds is to perrit individual
recognition, or at least discrimination between neighbors and strangers
(Falls 1969; Beer 197(, The abilitv tc distinpuish songs of neighbors
from those of other indtviduals would have the adaptive advantage that a
given male, throupkr ha“ituation t a neig'bhor near ({ts appropriate
brrder, would not use excessive energv in frequentlv attempting to chase
awav the neighbor (Falls 1969), This 1is analagous to the advantage of
habituation tc a potential predator nesting nearbv (McNicholl 1673,

The abilitv of adult birds to discriminate between songs of neigh-

bors and strangers has been demonstrated for the Australian magpie

(Gymnorhina tibicen) (Falls 1969), great tit (Parus ma‘or) (hrebs 1671),

stripe-backed wren (Campylorhynchus nuchalis) (Wilev and Wiley 1977),

this paper is a joint contribution with J. Bruce Falls,
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ovendbtird (h!!"" qurocapilliue) (Veeden and Falls 1939), yellewthroat

(Coothlyplg Srichas) (Wunderle 1978), tndigo bunting (Psesering gygnes)
(Emlen 1971), field eparrov (Spisells pusilla) (COldman 1973), white-™

throated eparrow (Zono‘!l’lchll gldico}lte) (Brooks end Palls 1979%), end

song sparrow (Melospisa melodia) (Xroodema 1976, Barris end Lewon 1976),
all passerines. =w=ileon (19731 274) aleo lists the cardinal (Cot!tn?
cardinalia) amony specie@s in which the .blluy)to distinguish neigh fs
from other individua's was tested, hut Lemon (19673) tn the paper cited

by ual-nN- that he has not investigated this aspect of cardinal

behavior. Although the experiments cited above are generaslly inter-

prete! as demoratrat:ng individual recognition, Beer (1970) pointed out
that the ahtlit. to diatinguis’ the song of a neighbor from that of
other individ.als does not necessarily mean that individual recognition
occurs. However, recent studies (Falls and Brooks 1979; Wiley and wWiley
1977y, which show that neighhor-stranger ducr{-lnanon is limited to
the boundarv of the territorv shared with the neighbor {n question,
inlicate that Mirde are .ipable of recrgnizing songs of individuals.

Exper iments designed to test nefghbor-stranger discrimination by
song d~ not appear t.. have beer comducted on non-passerine birds, al-
though the mechanicallv produced drumming of the ruffed grouse (Bonasa
umbellus) has been examined for structura. differences which could

enable such discrimination (Aubin 197); Samuel et al. l(ﬂ/é)'.’)ubxn was

unable to elicit sufficient drumming in response to plavbacks to make an

exper imental comparison.

We tested 1) male blue grouse (Dendragapus obscurus) on Vancouver

Island for ability to discriminate between the vocally produced "hoot-

tng” (Stirling and Bendell 1970), the song, of peighbors and strangers.

1
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Materfals and Methods

We conducted 26 experiments on 13 m;le blue grouse, all but one of
which were color-banded. The unbandefﬁh}rd was hooting in approximately
‘the game pl;;e on both days, which is sffong evidence that it was indeed
the same bird. 11 but two birds were on thé Comox Burn study area of
Zwickel and Bendell (1972), and were subjects of detailed behavioral
studies in the course of which territorial boundaries were carefully
determined. One was on th; experimental study area of Bendell et al.
(1972), and D. King and D. Low defined the approximate boundary between
this bird and its relevant neighbor for us. The other bird was in the
vicinity of Upper Quinsam Lake. This bird and its neighbor were hooting
in close proximity, so that we were able to define their mutuél boundary
with re§sonab1e precision. Thus, in all cases individual boundaries
were known.

Songs used for playback'were recorded on a Nagra 3B tape recorder

-

at 7% ips (19.04 cms), NAB setting with a Sennheiser MKH 104 microphone
on a collapsible fibreglass pole with a Sennheiser windscreen MZw 201.

Each experiment consisted of an observation period of 10 min,
followed by three 15 min periods, each consisting of a 5 min plavback
folowed by a 10 min observation period. The beginning of the first
(pre-experimental) observation period was determined by JBF after MKM
communicated to him via walkie;talkie that the subject was hooting an?
showing no {indication of alarm. Tapes were plaved at the loudnes;
estimated to be normal for the bird, and consisted of a continuous loop
of one song followed by 10 sec of silence, an interval within the normal

range of an actively singing bird (HcN&choll 1978b). Playback equipment

consisted of the Nagra 3B tape recorder used at the same speed and
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setting as for recording Td a wooden speaker column in which four oval
9-in (228.6 mm) speakers plus a 4-in (101.6 mm) tweeter were mounted.,
Tape loops were mounted in Cousino Audio-Vendor tape cartridges.

Experiments were not performed in windy or rainy weather. Two

experiments were conducted on each subject, one consisting of a playback

of the appropriate)neighbor's song first, then tha f a "stranger,"

i.e., a Eird he would not have heard before, and ;ln ly that of the

neighbor once more (N-S-N). The closest distance between subject and
the stranger song used was 480 m. In the other experiment, the order
was reversed, beginning with a playback of a stranger, then the approp-

’riate neighbor, and finally' the stranger (S-N-S). A different stranger
song was used in each experimgnt on the same bird, and these were selec~-
ted so that neighboring birds on which experiments were alsc performed
wpuld not have the same stranger playved to them. The sequence of experi-
ments was such that seven bipds were first tested with the N-S5-N se-
quence and six with the S-N-S sequence. All experiments were performed
with the speaker column located slightly inside the territory of the
subject, within 10 m of his boundary with the territory of the neighbour
whose song was plaved. Elue grouse usually hoot at high sites within
their territories, and thus subjects were uphill from us at distances
ranging from 33 to 270 m. Mean territory size of 32 birds on Comox Burn
was 2.11 ha (range 0.4 to 5.2) (McNicholl 1978c). All neighbor play-
backs were from the 'correct" direction.

Unlike passerines, which rapidly approach the speaker when song is

played within their territories, male blue grouse approach intruder&

hooting very slowly 1in most cases. Although they may approach the

speaker, they may not reach it within the experimental period. Thus,
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observations at the speaker alone give incorrect negative results. For
this reason, our procedure consisted of MKM observiﬁg the bird from a
hiding place close to his hooting site prior to the experiment,.uhile
JBF watched the area around the speaker columm from a distance of 20 to
30 m and operated the.recorder. Care was taken by both observers to
remain hidden from the bird and we believe disturbance by us was min-
i{mal. MKM followed the bird when it moved, warning JBF of its approach
via walkie-talkie.

Features used to measure responses of birds are detailed below.

All experiments were conducted between 16 May and 3 June 1973, a
period of active hooting and territorial defence (McNicholl 1978a). The
interval between two experiments on one bird was only one day in one
case, 3 davs in another, and 6 to 14 days in all other cases.

RESULTS °

Male blue grouse do not usually appear rapidly at the speaker
du‘}ng playback experiments and show a variety of responses to recorded
sounds, both at the speaker and away from it. Grouse responded to a
playback by changes 1in hooting pattern and by changes in orientation,
movements, and displays. Despite minor individual variations in re-
sponse, we were able to construct & response scale using these features
as parameters (Table 1). The scale was based on results of other experi-
ments by MKM on inter-male behavior. The reactions of birds to dummies
and live birds on which this scale 1;\based will be presented in detail
elsewhere; a brief summary follows.

A male blue grouse typically responds to the playback of a blue
grouse vocalization, whether of male or female, by facing the speaker if

he was initially oriented in a different directibn. If he was hooting
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before the call was played, he will alter his hooting rate, sometimes by
stopping, at least briefly. If the call played to him is hooting, as in
these experiments, the bird will frequently change his hooting rate to
match that of the playback, with which he will alternate. If the bird
was originally over a rise from the direction of.the playback, he may
walk to the top of the rise, as if to hear better. Except where the
plavback is very close to the bird, he will not usually approach any
further unless it continues for a considerable time. Changés in direc-
tion or short movements were giéen ‘;low rank in the response scale.
Similarly, a male may show a slight amount of white around the apteria
(McNicholl 1978a). Since this is shown 1in response to disturbance
generally, it is not considered a strong display feature. If hooting is
played at a time of the year when' the bird will respond to sounds made
by "intrduz;s." he will typically stop hooting briefly, often show some
display feature(s), and move slowly towards the sound, stopping frequent-
ly to hoot en route., He may remain in partial di;play or show no dis-
play features as he approaches the source of the sound. Partial display
refers to lateral apteria partially flared, combs flared but not red,
and tail raised but not fanned. At close range he will show Full
Display, i.e. his lateral apteria or "air sacs" will be fully flared,
his tail up and fanned, and his combs flared and often red. On seeing a
male dummy or live male, the bird may then growl or show aggressive
postures, with neck stretched and body sleek (see Stirling and Bendell
1970), or both, and attack. Full display appears to be a general re-
sponse given while approaching any intruding grouse, male or female,
presumably announcing the presence of a territorial male, whereas

aggressive postures and growling are given only as a more intense male-



expulsion response.

Table 2 shows the results of our 13 pairs of experiments. Clearly,
there was a greater response to hooting of strangers than to those of
sppropriate néighbors (P<0.0003 Wilcoxon i%tched-Pairs Signed-Rank Test
(Siegel 1956)). Thus, by combining several features of response to
playback, we have demonstrated stranger-neighbor discrimination in males
of this species.

The results shown in Table 2 also indicate more subtle differences
resulting from order of presentation. Overall response to playbacks was
stronger in S-N-S experiments than Hh N-S-N experiments, since the
former had higher total scores 1in 12‘6f the 13 pairs of experiments.
The Wilcoxon Matched-Pairs Signed-Rank Test indicates that § scores (S
of N-S-N vs S of S-N-S) wepe greatest in the S-N-S experiments (P<0.01,
one-tailed test). Responses to the N's (N of N-S-N vs. N of S-N-S) were
stronger in the N-S-N experiments, although with a 1lower probability
value (.05>P<0.025). ! |

The following sections briefly document responses in terms of the
specific parameters used in our rating scale.

Orientation

Changes in orientation of experimental birds following plavback are
summarized in Table 3., The data show a high tendency for birds to face
the source of the new sound. Many then revert tq their original direc-
tion during periods of silence, hooting with a real neighbor during
these intervals. The higher number of incidents in which the bird
remained facing the speaker in silent portions of S-N-§ experiments than
in those of N-S-N experiments (5:1) is consistent with the finding that

responses tend to be stronger during the former experiments. However,

-~

125



) Y

changes in orientation seem to be a low key response, given to any new
source of hooting.

Changes in Hoot{g&,kate

Responses in hooting rate were variable, with no consistent pattern
emerging. Initially a bird usually altered his hootimg to match that of
the Speafer. This was contizued throughout the playback in most cases,
but some birds stopped singing. No birds reverted to the original
hooting rate while the playback was stillvplaying. Chi-squared values
«
for comparisons of intervals between songs before and during®playback
did not show a clear difference because drastic ini{ial ch;nges were
often offset by further changeé during the experiment. Changes 1in
hooting rate seemed a low key response though other experiments indicate
that it is stronger than a change in orientation.

Displays

The amount of display by am individual varied markedly, but a given
bird tended to give a stronger display towards S than N hooting (Table
4). In some experiments, no postural responses were shown to playbacks,
In one experiment, Full Display was assumed 1in response to both S and
second N playbacks, but the latter appeared to be -an artifact of dzﬁbur-
bance, rather than a response to the tapes, as the bird displayed when
he came into a position where he could see the observér.

Movements

Table 5 summarizes comparative distances moved by birds in response
to N and S playbacks in the two experimental situations. As with other
features examined, movements varied considerably among birds. Three
movements included flight, all others walking only. In two cases birds

moved back to their original hooting locations on hearing the second N
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playback after having approached the spesker during the S playback (both
N-S-N experiments). In one experiment, the bird flew to the speaker on
the first N, perhaps because his initial location was close (33 m) to
the speaker. Birds tended to move sooner and further to S playbacks
than to N playbacks. Movement alone is not always s good measure of
response, since the bird may cover the total Aistance on the first
playback. Nevertheless, movements did show a clear differential re-
sponse when comparisons could be made.
Discussion
The results documented above provige strong evidence that male blue ;

grouse can distinguish songs of neighbors from those of other males, as

has previously been shown for other species of birds. No previous

evidence for such discrimination appears to have been published for

non-passerine birds, although individual recognition between adults and
youﬁg is well known, expecially in larjds (see references in reviews by
Falls 1969 and Beer 1970). Samuel et al. (1974) and Aubin (1972) exam-
ined the drumming of ruffed grouse for structural differences that could 1
enable individual recognition. Their results are somewhat conflicting
in that of 19 variables analyzed by €®amuel et al. (1974), none was

considered a practical and rapid method for individual recognition.

Nevertheless, Aubin (1972) found differences in two parameters of drum- 1

ming that could &llow individual recognition.

In the present study, total response was greater in the S-N-$S
experimegtal sequence than in the N-S-N sequence. This resulted from a
greater response to S during S-N-S experiments. In fact, responses to N
in S~N-S sgeries were Hc;ker than in the N-S-N series. This suggests

that initial exposure to a stranger’'s song increases a bird's tendency



to discriminate. By contrast, in N-S-N sequences responses to N are
relatively stronger while those to S are weaker than in S-N-S experi-
ments. Discrimination, though clearly shown, is reduced in the former
as compared to @he latter case. It has been suggested elsewhere that
habituation to N songs may be responsible for N-S discrimination (Falls
1969; Petrinovich and Peeke 1973; Armstrong 1973). Perhaps, prior
éxposure to a song to which the bird is already habituated reduces its
tendency to discriminate. Since responses are strongest to S songs in
S-N-S sequences and strongest to N songs in N-S-N sequences, it may
simply be that response 1is enhanced by the song heard first in the
series.

The 1individual variability in response shown by mal?'blue grouse
shows the difficulty 1in attempting to demonstrate neié&%or-stranger
discrimination by using only one variable as a response measure. How-
ever, by comparing total responses of an individual bird in the two
experimental situations, 1t was possible to compare his response to
different s§imuli. and thus demonstrate his discriminatory abilitv, A

-

similar scaling of responses was used by Emlen (1971) and Emlen et al.
(1975),
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Response scale

Table 1

for male blue grouse reacting to playbacks of hooting.

Ratinp

Criteria

ro

No reaction. Bird continues hooting or remains silent

as before. No movement or indication of display.

Faces speaker and/or alternates hooting with that of the

speaker with no change in hooting rate and no further

response.

Stops hooting or significantly alters hooting pattern.

Any movement is confined to one short movement sufficient

only to allow him to reach the crest of a hill. No dis-

play, although he may show some white around the lateral

apteria.

Continuous or repeated movement towards the speaker and/
-

or partial display shown.

Movement towards speaker in full display or flight

followed by full display, or full display by bird

already at speaker.

Aggressive posture and/or growl.
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Summary of responses to playbacks, based on response scale of Table 1.

Table 2

Order of Presentation

Experimental N-S-N+* S-N-S* Higher

bird N S N N T S NS S T total
1 1 2 1 1 4 313 3 7 S-N-§
2 01 0 0 1 5 1 5 5 11 S-N-S
3 2 3 1 1.5 6 5 15 5 1] S-N-S
4 2 4 1 1.5 7 4 1 5 4.5 10 S-N-S
5 1 4 1 1 6 4 1 5 4.5 10 S-N-S
6 2 3 2 2 7 4 1 5 4.5 10 S-N-S
7 1 3 1 1 5 & 1 4 4 9 S-N-S
8 2 3 1 1.5 6 & 1 4 4 9 S-N-S
9 1 4 4 2.5 9 4 1 5 4.5 10 S-N-S
10 2 3 1 1.5 6 4 1 4 4 9 S-N-S
1 4 5 4 4 13 4 1 3 3.5 8 N-S-N
12 1 3 1 1 5 31 4 3.5 8 S-N-S
13 1 4 0 0.5 5 & 2 4 4 10 S-N-S

Total 20 42 18 19 . -~ 52 14 56 54

* N = song of neighbor from correct direction,

Total response in experiment

S = song of stranger

\
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Table 3
Changes in orientation of experimental birds following playback of

hooting. \

Response N-S-N# S-N-S*

Away from speaker in all silent periods, towards

speaker in all playbacks 10 8
Towards speaker on S only 1 0
Towards speaker on S and first N only . 1 0
Towards speaker throughout experiment 1 5

* N = gsong of neighbor from correct direction, S = song of stranger



Table 4

Displays of male blue grouse to playbacks of hooting.

Display score* N-S-N* S-N-S*
N S S N .
0 10 2 0 13
1 1 1 0o o0
2 0 5 1 0
3 2' 4 6 0
4 0 1 6 O

* 0 = no displays 1 = slight display; 2 = partial display; 3 = full
displav; 4 = aggression; N = gong of neighbor from correct direction;
14
S = song of stranger

' one bird displayed to observer



BB

Teble 9

Distances moved by sale bdlue grouse in response to playbacks of

hooting.
~
Creater distance moved N-S-N* S-N-S*
s-N or S°N 11 11
Ne=Sor$S =N . 2 2
SN or S<N 0 0

N = song of neighbor from correct direction; S = song of stranger

G
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PAPER 5. TERRITORiES OF MALF BLUE GROUSE ON VANCOUVER ISLAND

ABSTRACT. Territory size of male Blue Grouse varied widely and was
not obviously related to any one extrinsic parameter, but may be deter-
mined by a combination of extrinsic and intrinsic factors. Once esta-
blished, the terri;ory of a given bird rarely changed, but successors
did not occupy areas identical to those of predecessors, There was a
strong tendency to sing ("hoot") from a few specific sites within the
territory,

From 1971 to 1974 1 studied the social systems of mdle Blue e

studies have shown that males are generally territorial on the breeding
grounds (e.g. Bendell 1955; Hoffman 1956; Blackford 1958, 1963; Boag
1966; Bendell and Elliott 1967; Martinka 1972). Thus, part of my study

v

concerned the study of territory.” In this paper, I examine some charac-

teristics of territories, of territories among years, stabil-

itv of territorial ’ i changes in resident males, and use of

The study area. - Grouse were studied on Comox Burn (Zwickel and

Bendell 1972), approximately 19 km northwest of Courtenay, British
Columbia. The area 1s described in more detail by Zwickel (1972) and
Martin (1973), and portions particularly relevent to this study below.

Size and characteristics of territories. - Size of territory was

determined for 33 males all of which were color banded. Sightings by me
and other observers were plotted on a grid map and lines drawn around
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the enclosed points to define individual territories. A territory was
B

considered to be a spatial unit of exclusive use by one adult male. For
f
purposes of defining territory boundaries, all points at which a bird
was seen were presumed tg’pe vithin his territory, i.e. an area from
which he would exclude other males. Sightings of two birds singing
close to a mutual boundary and aggressive responses to playbacks of
singing helped define precise boundaries, and confirmed the assumption
L
that these points were within an acfual territory. All points were used
in drawing enclosing lines, and the cq:rdina:es of these points put in a
computer program to determine unit;v of area within each territory.
Points far from known territories were excluded as presumed errors in
identification, or, in a few cases when birds were known to have been
of f their territories, either during first sightings in the spring when
they were presumably en route to territories, or in one case during a
playback exbﬁ¥1msnt. The maximum number of points removed for any one
*was two (of ‘a sample size for this bird of 71).

The number of prominent ridges, hills, or other high spots which
stooJ conspicuously above surroundings was noted for each terri‘Oty.
The spatial relationship of these, plus gullies, streams, roadg and
major bogs was defined. Density of vegetation was determined according
to the classification of Bendell and Elliott (1966, 1967).
_ﬁ_&erritorial space used by

®
successive birds. - In order to evaluate stability of territories of

Stability of territory among years and

specific males among years, 1 plotted all sightings for each year an
i{ndividual bird was present and compared resulting territories by amount

of over Nap rand nonoverlap. Territories of successive males were drawn

on transparent paper and compared with territories of the original

s
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birds.

Use of .space within the territory. - The use of spacé withim each
¢
territory was determined through examination of all sightings by all

observers. Locations were compared to known hooting (singing) sites.
RESULTS

Characteristics of territories. - Figures 1 to 3 depict approxi-

mate territorial boundaries of principal males studied in 1972, 1973 and
1974, including three unbanded birds whose territories were not used in
calculations. There was occasional slight overlap of territories in a
few cases each year, but most territories were exclusive. The maps
exaggerate the overlap somewhat, as overlap zones were rarely used by
both birds at the same time, and territories of some replacement birds
are shown in the same year as the bird replaced. For example, in 1973
male 1753 was present early in the season and only male 4231 occupied
the territory later. The unbanded bird shown on the territory of male
1865 in 1974 (Figure 3) did, in fact, occupy the territory concurrently
with 1865, However, 1865 was lame in 1974 and presumably could not
expel the intruder.

The number of prominent ridges, hills, or other high spots in the
territories ranged from three to seven, with a mean of 4.2 and mode of
three to four (11 cases of 3 and 11 cases of 4). In one case a reg-
ularly used 'high spog" in an area of relatively low ground was a dead
snag partially fallen and parallel to the slope on which it was sit-
uated. All others were ridges, hills or prominent knolls. Even on
these, a bird sometimes selected an even higher perch, such as a stump,
from which to sing.

Vegetation density of 34 territories (of 33 males, one with two

139

-

SIS oA . - e 0%

T

-~k



territories) ranged from "very open" to very dense,” but with some "very
open” and "open" spaces on all territories (Table 1). The rapid growth
of vegetation on Comox Burn caused a marked rise in denser catagories
over the years of study.

Animals often use natural lines in the environment as territorial
boundaries (Leyhausen 1971: Brown and Green 1976). This was sometimes
apparent for male Blue Grouse on Comox Burn, where boundaries were often
along ridges, major streams, or bogs, but some terr?tories crossed such
feature%},and roads appeared to be irrelavent as territorial boundaries
(Table (2) .

Size of territories. - Accuracy of determination of size of ter-

ritories increases with number of observations up to a point where
further observations do not contribute to an increase in size (Odum and
Kuenzler 1955; Stenger and Falls 1959; Bendell and Elliott 1967; and
others). In the 34 territories I measured, this point was reached at 5
to 24 observations (x = 11.9). Numbers of points available ranged from
6 to 71, with only six territories having less than the average number
of points needed. Only one of these six appeared to be inadequately

[ 4
measured.

Mean size of territory was 2.20 ha (SE = 0.38), with extremes
between 0.01 and 7.0 ha (Table 3). The smallest seemed to be inac-
curate, and the largest included two sightings which may have been
before the bird was on territory. Excluding these two values, the range
is 0.4 to 5.2 ha (mean = 2.11, SE = 0.26).

Since only one bird expanded its territory during thg years of my

study, age seemed unrelated to territory size, a conclusion also reached

by Bendell and Elliott (1967). Moreover, a comparison of territory
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sizes ranked from largest to smallest with birds of known age showed no
pattern (Table 4). For example, three birds of one age occupied the
sixth, seventh, and fifteenth largest territories, and three of another
age occupied °*the fifth, tenth and eighteenth largest territories.
Similarly territory size did not appear to be related to "hooting domin_
* ance" (McNicholl 1978a), hooting persistence, amount of "openness,' or
nunber of hooting sites within a territory (Table 4).

Stabilitv of territories among years. - Once territory has been

eétablished. males appear to return to the same territory in subsequent
years (Bendell 1955; Blackford 1963; Boag 1966; Bendell and Elliott
1967; Mussehl cited by Hjorth 1970; Martinka 1972; Harju 1974). This
generalization was true of all grouse 1 studied for more than one year,
with the exception of male 2801, This bird shifted from his 1971 terri-
tory to a nearby territory in 1972 (Fig. 1). However, during 1972 he
disappeared earlier than is usual for adult males from this population,
and his shift may have been caused by an inability to defend his origin-
al territory (on which an unbanded bird was hooting in 1972). ln‘fddi-
tion, I recorded two minor territorial shifts; all other terlitor;es
remained virtually identical from year to year. In.1972, males 2688 and
5624 hooted at different times from an identical hill, my only case of
prolonged territorial overlap (Fig. 1). In‘l973, male 5624 ceased using
this hill, but extended his territory to encompass a major portion of
that of male 3766, who did not appear that year, as well as previously
vacant land between their territories (Fig. 2)." Male 1754 occupied his
full territory of previous years early im 1974, but then vacated a

frequently used hooting site when male 6459, a new bird, moved in. This

may have been the beginning of the decline of 1754, as he was at least
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ten years old and did not return in 1975.

Use of space within a territory by a given male. - Male Blue Grouse

spent a substantial amount of time singing at three to seven (usually
three to four) regular hooting spots (McNicholl 1978a). Even when not
singing these birds were found within 15 m of these sites over 80 per
cent of the time (Table 5). Most observ;tions away from these sites
involved encounters by other observers sfarching with dogs, which may
have caused the bird to run some distance before being seen. . Others
involve birds sheltering or feeding in marshy spots on hot days, and

birds which I followed from one hooting spot to another. None of these

¢
v

observations involved hooting birds.

Stability of territorial spacé when resident changes. - Although

replacement males occupied territories similar to those of original
males, territorial boundaries were not the same and more than one bird
might f1il1 a vacated area (Table 6: see especially replacement of males
3766 and 4803).

DISCUSSION

Characteristics of territories. - As in this study, Bendell and

Elliott (1967) also report a very small degree of overlap of territories
{n another Vancouver Island population of D. o. fuliginosis, and Boag
(1966) found no territorial overlap iﬁ‘é population of D. o. richard-
sonii in Alberta.

Blackford (1958) mentioned high ridges 1in territories of Blue
Grouse, but did not stress their importance. Boag (1966) considered

”

topography as especially important\in the selection of territories and

noted that at low densities only higher sites were occupied. Similarly,

Bendell and Elliott (1966, 1967) found that males tended to select

)
'
{
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"heights of land" within open areas as characteristic features of ter-
ritories. On the other hand, Donaldson (1973) found no relationship
between .number of hooting males per 100 acres and number of peaks per
100 acres on Prevost Island, B.C., but she did not state whether all
such peaks were within territories. 1 found that males used such high
spots almost exclusively while singing, though not necessarily at the
highest points. Such heights appear to be important as conspicuous
singing posts from which males can "announce'" their continued presence.
Bendell and Elliott (1966, 1967) found a prefegénce for open areas
bv territorial males on Vancouver Island. Martinka (1972) mentioned the
importance of open areas on territories in Montana, with shrub cover
less plentiful in areas used for territories than in areas not used for
territories. Boag (1966) found that canopy cover of approximately 50%
constituted the most "acceptable' areas for territories, with less dense
and more dense areas less favored, a finding consistent with earlier
studies cited by him. Martinka (1972) felt that clumps of coniferous
trees and open spaces.were both important components of territories. On
Comox Burn, most of the territories 1 studied were initiallv in areas
with considerable open space, but these diminished each year, with each
bird occupying a more densely vegetated territory merely by not vacating
his established territory. However, even in the most dense territories
there were open spaces, and singing posts were always adjacent to open
spaces, Male Blue CGrouse approach hens duripg courtship in a highly
visual displav (McNicholl 1978b), and 1 agree with Bendell and Elliott
L,
(1967) that such open spaces are probably important for courtship activ-
ity. If hens approach singing males, as suggested by playback experi-

ments (McNicholl 1978b), singing posts would best be located near such



places. Bent (1932), in summarizing early accounts, indicated that Blue
Grouse are found in habitat ranging from open meadow to dense forest,
but the latter may include open spaces.

Size of territory. - My values for territory size are similar to

those of Bendell and Elliott (1967) who report a range in size from 0.4
to 2.8 ha for the same race.

Various parameters have been suggested as determinants of territory
size in birds and other animals. Bendell and Elliott (1967), Boag (fide
Hiorth 1970) and Martinka (1972) noted larger territories in sparse
populétions of Blue Grouse than in denser populations, as is also known
for several passerines (e.g. Anderson and Anderson 1973). In this
studv, however, 1 found as much variation in territory size within one
population as they did between populations. In one case two males
occupied a total area slightly less than the territory of one previous
occupant (male 4803 with a territory of 3.5 ha was replaced with males
6470 and 6517, with combined territories totalling 2.9 ha). In another
case, male 5624 expanded into part of the territory of a previous occu-
pant. Thus, in one case a doubling of the males on a territory space
occurred, with smaller territories resulting, while in another case a
territory expanded with the elimination of one male. 1f one assumes
that the increase 1n territorial males in the first case and lack of
additional males 1in the second case both represent replacement birds,
then these cases are consistent with the above propose@ relationship
between territory size and populations, but the data are too few to draw
definite conclusions.

Bergerud and Hemus (1975) found that males from different popula-

S

tions on Vancouver Island established territories of different sizes
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when transplaﬁted to a smaller island, and suggested that these differ-
ences were genetic. They also suggested a relationship between these
differences in territory size and aggression, as measured by an "arena
test."” If aggression is correlated with *hooting dominance”, no such
relationship between size of territory and aggressiveness was found in
myv studv population: at least no relationship lppe;rs to exist between
size of territory and hooting dominance (Table 4). Persistence of
singing has been correlated with large territories in birds (Conder
1948; Armstrong 1973) and frogs (Whitney and Krebs 1975), even to the
exteﬂ‘ of vigorous singers taking over territories and mates of less
vigorous singers (Armstrong 1955). However, a comdarison of size of
territorv to ranking in hooting persistence (Table &) showed no such
correlation in my population.

Bendell and Elliott (1967) found a greater tendency to more uniform
distribution of territorial males in open cover than in dense cover, and
Boag (196 found a strong correlation between size of territory and
size of clumps of cover in Alberta. However, I found no relationship
between "openness'" and size of territory in my population, nor a close
relationship to number of hooting sites within the territory (Table &)
or age (Table 4). I suspect size of territory is determined by a com-
plex array of {intrinsic and extrinsic factors, including population
density, vegetative cover, hooting persistence of neighbors, topography,
and possibly genetics.

The functien or adaptive significance of such large territories is

problematical. The foods of BWe Grouse are largely of plant species.

found in abundance on Comox Burn (see Zwickel 1972; Zwickel and Bendell

1972). Males take no part in nest defence or care of young (Johnsgard

145




)
1973), and most nests are not even within the territories of adult males
(Zwickel per. comm.). In terms of resources used, these territories
seem unnecessarily large. Beer et al. (1956) suggested that the bio-
loglc" value of such large territories could be 1in securing mating
functions. Similarly, Verner (1977) has recently argued that natural

' larger

selectjon favors individuals which defend "super territories,’
than necessary for sufficient resources, by ensuring that these tndivi-
duals contribute more to the genepool than less aggressive conspecifics.
If females select males with which to mate on the basis of their holding
territories, and perhaps those of highestehooting dominance as suggested
elsewhere (McNicholl 1978a), territories of male Blue Gréuse could be
examples of Verner's (1977) "super territories.”" Further work is needed

to test this possibilitv,

Stahility of the territory of a given male from year to year. -High

ty to a territory as found for Blue Grouse has also been noted for
o Brouse (e.g. Thompson 1891; Boag 1976; Hjorth 1970: 500), passer-
ines (e.g. Nice 1943; Lack 1965; Anderson and Anderson 1973), an’' other
species of birds, especially in stable habitats (McNicholl 1975). The
adaptive significance of such fidelity is usually stated to be in famil-
iarity with the local environment, thus ensuring greater chance of

escape from predators, greater gbility to locate food, etc. In Blue

Grouse, such fidelity could play an important ,role in t;e social svstem.
Since males are capable of distinguis(EZZ‘;:jgs of neighbors from those
of other individuals (Falls and McNichol! in press) and males sing in
social groups (McNicholl 1978a), fidelity to territory would ensure

maintenance of an established social system, and avoid the need to

establish new relationships with neighbors each year.
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Territorial shifts have also been noted by others. Blackford
(1963) noted a shift in one bird's territory betwveen two~ysars, but
vithout supporting evidence, and Harju (1974: 39) stated that slight
changes {n territorial boundaries of Blue Grouse occur, but gave no
detatls. Such shifts appear to be rare, and may reflect inability to
hold a territory.

Use gf_ space within a territory Pli given sale. - Bendell (1959%),

Bendell and Elliott (1967), Blackford (1963), Rogers (cited by Johnsgard
1973), Harju (1974), and Bergerud and Hemus (1975) have all noted the
frequent use of precise spots vithin territories of male Blye Grouse,
especially for singing. Rogers (cited by Johnsgard 1973) no]ed a rang'c
of two to eleveﬁ such sites within territories, whereas 1 found three to
\)
geven in mv population. This fidelitv to specific sites within the ter-
ritory could be important in singing groups, each bird within a group
regularly singing from predictable plaoes, and thus informing his neigh-
b<rs that he requns on the same territory and 1s not attempting toO

.a

‘ wencxoacq %‘the&nex&hﬂr s tergitorv. . o 2
R P . ™ .
-"-bstahxlxtv t‘exrxtbr‘!.al %FS when resident male changes. -

Bendeli at\ 111&—! (&66.,1967) guggested that a territory is perpet-
v Ly

T e mf!d bv replac%n«lt u(c Blue Grouse. Boag (cited by Hjorth 1970) alsc
, noted thatftgﬁﬁ_oriu remain the same over several years, even with a

change of occ?pant. Martinka (1972) found that some territories were
) JoccupAied continuously by the same bird or by different birds whereas
others were occupied only intermittently. In my study, sales did not
10CcCcupy {dentical territories vhen one or more bird(s) replaced another,

ﬂthough they did occupy the same general areas. This 1indicates that

the ground occupied was not i{n {tself the important pardmeter in loca-



tion of territofy, but rather the spec@® within the esocisl oyﬂ.’.~ Much
of the vacant ground between tor.ruoﬂo' (Pige. 1 to 3) oegued little
di{Nrent from that occupied by territorial divds, ond *”“l shewn
to be suitable to the bipds by subsequent occupation by iu b‘ltdo. At
the same time, portions of old territories squetimes becams vecant wvhen
one bird was replaced by another.

Territories in the social system _o_l_.qh Blue Grouse. - Two social

svatems are commonly found 1in gravse: solitarily territorial and the
lek, or comrunal system (Wing 1946; Hawerstrowm and Hamerstrom 1960,
Hiorth 19704 Hartzler 1972, Johnsgard 1973, Ballard and Robel 1974,
Rippin an' Boag 1674; wilev 1974). The Blue Crouse‘is traditionally
considered to be snlitartly territorial, with territoriality {nferred
from their patg"p ~f dispersion on the breeding grounds (Bendel) and
Filliott IQGE! Baag J 966, Martinka 1972; and others)g riments show-

ing that f;spond a;gresnivelv to visual display and songs of
other males (McNicholl 1978b) {ndicate that sales do indeed exclude
other adult male conspecifics fr w the area they occup¥. and thus are
territorial by the defintition of Pitelka (1959).

Bendell and Elliott (1967) stated that territories of male Blue
Grouse readily fit Nice's (1941) "ﬁ’xing and Qtoplny" type, but since
these territories are used for both feeding and mating by males with no
apparent relevance to location of nests or young, they cannot readily be
fitted into the classifications of territories proposed by Mayr (1935,
Nice (1941), or Hinde (19%). They do technically fit into Armstrong's
(1947) type Eb territory, 1.¢. "Feeding. In the breeding season but not

connected with rearing young." but thise classification implies this 1is

primarily 8 feeding(terrltory. which is unlikely. As mentioned above,

ox W .
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these térritories appear to fit Verner's (1977) concept of “super terri- 1
tor}es."

Some observers claim that communal displays occur in inland races
of Blue Grouse (Wing 1946; Blackford 1958, 1963; Harju 1974). Although
Hjorth (1970) characterized Blue Grouse as-a polygamous species with
solitary display, their vocal behavior appears to be socially oriented,

with males singing in sotial groups (McNicholl 1978a). Thus, the social

svstem of Blue Grouse is solitarily territorial among males, but wi{h
social elements of lek species, possibly even including dominance
(McNicholl 1978a). One advantage suggested for lek behavior is that

females may select maaes who are genetically most fit, with dominance
being an indicationlof genetic superiority (Trivers 1972). In such a
svstem 'the few males which effect most matings must mate quickly in
order to avoid interference (Trivers 1972). If females can detect "fit"

nmales through‘singing, they could select "superior" males with which to
mate in a territorial species with singing dominance,'and could mate
with such\males without interference.

Harju (1974) believed that adult males establish new territories
prior to arrival of females, but on my study area most males present
before the arrival of females held territogies in previous years. In
five cases, males present early in the spring aigggpetfed“fhortly after
females and yearlings argived, and in another a ma;;\;éﬁ part of his
territory at this time (see Table 6). The bird which occupied the re-
mainder of the territory of the latter was a banded two year old which
had been seen nearby as a yearling. I also have seven records of ter- s

ritories which appeared to be established after females arrive. Thus, B

territorial establishment does not appear to occur prior to arrival of

bl
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females, but rather coinci&ent or soon after this period.

Removal experiments and rapid replacement of birds uhiih die indi-
cate that a "gurplus" or group of nonterritorial birds exists in the
Vancou;er 1sland populations (Bendell’ et al. 1972; Zwickel 1972)f‘
Observations during plfayback experiments using female calls, and other
inJZdental observations, suggest that these birds remain on or near ter-
ritories of resident males. Such birds are likeYy watching for a vacan-
cy and will not likely challenge the resident unless he appears weak or
injured. On rare occasions (see bi;ds 1865 and 4803 in Table 6), these
birds may e;en sing on the territory of a weak male before the latter
disappears. The fact that these birds, which banding has shown to be
vearlings or two year old birds in some cases (F.C. Zwickel files), do
not establish territories in unoccupied areas, but quickly fill in
positions of lost birds, suggests that entry in an existing social
system 1s preferable to attempting to establish new social groups.
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TABLF 1. Density of vegetation on 34 terri¢®ries of Blue Grouse.

. iji:; Y

Density of Vegetation®* Number of territories
Very open to open ' 8

Very open to dense 15

Very open to very dense 1

Open to dense . 7

»

Open only 2

Open to very dense 1
Predominate cover type* Number of territories
Very open 2

Open 24

Dense 8 ..

Very Densc 0

Percent Cover types* on territories bv year:

Cover type 1971 1972 1973 1974
Very open 25.0 264.7 7.8 2.5
Open 64.4 66.8 74,7 62.4
Dense 10.6 8.5 17.5 33.1
Very Dense 0.0 0.0 0.0 0.4

® Classification of Bendell and Elliott (1966, 1967)
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TABLE 2. Territorial boundaries in relation to environmental features.

Territory-feature relationship Number of Territories (N=34)
One or more ridge(s) form boundary 24
One or more ridge(s) traverse boundary 26
One or more stream(s) form boundary 10
One or more stream(s) traverse territory 7
One or more bog(s) form boundary 8
One or more bog(s) traverse territory 2
One or more road(s) form boundary 2

One or more road(s) traverse territory 22
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TABLE 3. Size of territories of Blue Grouse on Comox Burn.

Size of Territory Number of Territories
(ha.)
v 0.01‘0.9 ". 8
1.0-1.9 ST 8 :
g @
2.0-2.9 - 10
3.0-3.9 / g 5
4.0-4.9 1
5.0-5.9 1
6.0-6.9 0
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TABLE 4. Size of Territory compared to several parimeters.

‘ +
Age vs. size of territory: simple correlation, r = 0.76, not significant .

- - — . P M - - . - - - - - - - - - . - - P -

territory size ranks vs. hooting dominance:
dominant: 2, 3, 4, 7, 11, 16, 19
intermediate: 5, 10, 12, 13, 14, 17, 20, 24, 25, 26, 28
subordinate: 1, 6, 15, 18, 20, 23, 27, 29

territory size vs. hooting persistence: Spearman rank correlation

coefficient (Zar 1974): rs = -0.24, not significant.

territory size ranks vs. vegetation density
very open to open: 7, 11, 15, 17, 18, 21, 32, 34

verv open to dense: 2, 3, 4, 5, 6, 8,12, 13, 19, 23, 24, 25, 26,
28, 29

very open to very dense: 1

open to dense: 9, 10, 14, 16, 22, 50, 31
open only: 20, 33

open to very dense: 27

territory size ranks vs. number of hooting sites:
3 sites: 1, 6, 10, 16, 21, 24, 26, 30, 31, 34
4L sites: 3, 8, 9, 15, 17, 20, 22, 23, 27, 28, 29, 32
S sites: 5, 7, 11, 12, 13, 14, 19, 25, 33
6 sites: 4, 18

7 gites: 2
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TABLE 5. Location of non-singing males in relation to regular singing

postst®
s
Where found % of searches 2 of all males
15 m or less from a hooting post 80.2 - 95.1 2 84 2
found more than 15 m from hooting post 4.2 - 18.5 % 11 X '
could not be found 0.0 - 18.1 % S X

* based on records of 33 banded and 3 unbanded regularly worked males

between periods of first and last sightings for year.



TABLE 6.

Changes in use of territory space with changes 1n residents.

Oripinal male

New pattern of occupancy

der

1313

1753

1880

2801

4803

4817

1865

RS :

In 1974, é525 occupied part of this territory and some
previously unoccupied area.

1753 was present early in 1973, then disappeared. 4231
used about two-thirds of this territdry plus previously
unoccupied area. )

In 1974, 6239 used a small portion of this territory.
His first territory was occupied after 1971 by an
unbanded bird, whose territory only partially overlapped
that of 2801. In 1973 and 1974, 5664 occupied a terri-~
tory of 2801 and part of the former territorv of 3766.
When 3766 disappeared, 5664 occupied part of his ter-
ritorv and 5624 expanded into the rest of it.

In 197Y an unbanded bird began hooting on his territory
shortly before 4803 disappeared. F.C. Zwickel banded
the newcomer as 6517. 1In 1974, 6517 and 6470 each oc-
cupied portions of the old territory of 4803 plus pre-
viously vacant area.

6459 occupied most, but not all of the former territory
of 4817 1in 1974, and encroached on that of 1754,

A portion of hii territéry was occupied simultaneously

with an unbanded bird after 1865 became lame in 1974,
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Figure 1. Territorial boundaries of male Blue Grouse studied in 1972.
2801-a indicates the 197] territory of male 2801 in order to indicate
its spatial relationship with the 1972 territory (2801-b). Territories

of unbanded birds are approximate.
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Figure 2. Territorial boundaries of male Blue Grouse studied on Comox
Burn in 1973. Males 1753 and 423] were not present simultaneously

(see text). Territories of unbanded birds are approximate.
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Figure 3. .Torruoru) boundaries of msle Blue Grouse studied in 1974,
Boundaries of unbanded birds are approximste. One unbanded bird
occupied part of territory of male 1869, while the latter was stil)

present (see text). Territories of unbanded birds a:d spproximste.
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THESIS DISCUSSION '
SOCIAL ORGANIZATION OF MALE BLUE GROUSE

-"4. Although territorial and hierachial systems are often regarded as

sepautAe types of social systenis (e.g. Wynne-Edwards 1965; Wilson 1975),

my data suggest that the social system of male Blue Grouse combines

elements of both territory and donﬂnance. In this discussion, I shall

‘> gummarize features of both'lek and solitary territorial systems found in

Blue 'Grq:p:), “then m;ger factors that favor this combined .syste;n.
. B .

HQ_* l\}ue Grourl!htbit at least three, possibly four, character-

-

istics tommon to lek species (see Annsts)'ng 1*4;",‘1'130'tth 1970). First,
: - R
they have bright. adornments agd an elabbrate system of producing sounds
(Hjorth 1970; Stirling and .Ber‘\dell 1970; this study). Secondly, defin-
ite hooting groups or associations were apparent in my populatjon.
Thirdly, the same population showed some evidenc; of a form of domin-’
-ance, in that certain males were.dominant over others in singing.
Finally, there is some evidence that females approach males to mate,
rather than males approaching females. In experiments using recorded
female calls, males on t:rritories tended to be very slow in approach-
ing, even though they responded quickly by changes in singing. Thus,
males residenq t‘i.ﬂ@ to wait for the female to approach and
only' approach her 1if ghe 1is close or dlles not approach for a consider-
able period. Although W®jorth (1970) characterized Blue Grouse as a
polygamous specie-s"\‘th solitary display, their vocal behaviour is
socially oriented‘ males form distinct iocill groups during singing.
Unlike lek species, male Blue Grouse rarely congregate at a dancing

grbund-or arena, the territories are not abandoned during parts of the

169

4




day when the communal display does not take place, and groups of females
do not congregate nearby.

Male Blue Grouse appear to occupy territories from which other
adult males are excluded, as shown by pattern of dispersion and by
aggressive responses to other mnlei (or dummies) within the territory.
These are true territories by Pitelka's (1959) definition of "exclusive
area.” The use of close range cues (visual digg}axl) to establish and
maintain territories and longer range cues (o;ﬁgz to help maintain
territories is a common feature of territorial b;!dsI(ArMStrong 1973;
Thorpe 1961). Moreover, as with several speciquﬂevtﬁisqerlnes (?ails

oo

1969), males can discriminate’ Q.fveen'the songs of neighbors in the

W

"correct" direttion and those of other individuals. *-

. 9w

Thus, Blue Grouse combine features of both E}"szgrial and domin-
ance systems, in a system in which males are much mof.'dispersed than in
lek species, but still within heaning'distance of one another ("exploded
arena"” of Gilliard 1963). Siﬁilar combinations of dominance and terri-
torial systems have been described in other birds (Snow }?63; Anderson
and Anderson 1973; Armstrong 1973) and in lizards (Boag 1973),

1 suggest that the social sys?%m of male Blue Grouse involves
territorial birds which sing 1in distinct social groups. Within these
groups, a dominance 1is present. Females mate only with tetritorial
males, and perhaps mainly with those which dominate others in singing.
Yearling males and some younger adults are "surplus" birds which quickly
fill in territories of birds which have died. In -osthases birds with
established territories return in succeeding years and do not occupy new

territories (Bendell and Elliott 1967; this study). "Surplus™ birds are

likely watching for a vacancy and will not challenge the resident unless

170




he appears weak or injured. Although such birds may replace 'lost resi-
dents, thcy. rarely (if ever) occupy territories identical to those of
the previous occupants.

One )vantage suggested for \lek behavior is that females may select
males who a enetically the most fit, with dominance being an indica-
tion of genetic superiority (Trivers 197% In suych a system the major-
,“y of matings are effected by a few dominant males (Hartzler 1972;
Wiley 1974, 1978), these occupying central territories (Rippin and Boag
1974), but even thefe individuals must mate quickly or subordinates
interfere (Hartzler 1972; Trivers 1972; Wiley 1978). 1In a territorial
species with sin&;g dominance, such birds could mate without inter-
ference if females could select "superior"” males with which to mate by
detecting,male dominance through singing pat_terns.' L4

A major :dvantage attributed to lek behavior is that of group
stimulation (Armstrong 1964). Snow (i963) pointed out that lekking
behavior 'would be of advantage to males in species with no pair bond if
display by the group at close quarters had an attractive and stimulating
power more than the combined po;rer of each displaying solitarily. In
such situations any advantage in displaying away from rivals would be
lost, as each would leave more offspring from the group situation unless
predation or some other negative factor outweighed this advantage.
However, as Fisher (1954) .ppinted,out, song in terr}toria] birds also
has a nérked stimulatory effect (e.g. Thorpe 1961; Brockway 1962y 1969;
Armstrong 1973). Since Blue Grouse song can be heard for distances
exceeding several territories, singing in social groups may serve to
increase their attractive and stimulating power without aggregating at

.

communsl sites.
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A disadvantage of display aggregations is in the increased 1likli-
hood that such conspicuous birds gathering together 1in a predictable
spot will be detected by a predator (Armgtrong 1964). Blue Grouse
neither gather together, nor always sing at one predictable spot, but
rather have several hooting posts. Wiley (1974) pointed out that
lekking species of grouse are primarily those of open habitats from
which predators could usually be detected in plenty of time for escape,
He . suggested that forest grouse do not form leks because the forest
would prevent them from dgtecting predators in time \@ escape. In this
regard, it is interesting to note that Blue Grouse are f;rest birds that

) - a .
frequently occupy.arean opeq,d by fire or logging (Zwickel and Besflll
1972), and thus at ti*es occupy open areas, and at other times dense
forest., If the social stimulation providqd'ﬁy singing groups increases
the number of offspring pf each male, as suggested by Snow (1963), and
1f this additional.dncrease was offset by greate‘r ‘predation at aggrega-
tions 1in foregsi. one hight expect that such aggregations would occur at
least occasionally in open areas. Claims have been made that communal
displays occur in inland races (Wing 1946; Blackford 1948, 1963; Harju
1974), though the extent of this behavior has not been investigated in
detail,

Thus, several advantages m?y accrued to male Blue Grouse in com-
bining dominance (or at least communal) and terri;orial social systems,
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Appendiz 1: Bution needed in wee of playbacks to census bird pepule-
.o L8

tiome. ’

Vetal rnponu to puyucu of t..‘ Nrd calls has been uod as &

method of dcunmln. powlouon nuapers of several onciu (e.g. Bohl

1956; Seirling and Bendel) 1966; Dov 1970; Brsun et al. 1973; Glsunm

1974; Bennett 1978; nnJ others). Althbu.h several studies have shown
such a method to produce results do.pcublc to thoag obtained by more
laborious census techniques, responses to plnybaclu can dutort results

in some cases. In & roccnt Ou-plc‘. Springer (1978) showed a distortion

in sex ratios in ‘cengus results fros playback experiments with Great

Horned Owls (Bubo.virginianus). In teo sets of roodltl,’ female owls

<
represented 80 and 100 percemt of wou-t@Bponders, theredy imcorrectly

.

increasing the proportion of males in the pdpulnton.

Seasonal variation in response to playbacks eonirtbutc\ another

possible distortion factor. Recently, 1 studied respofses bdy ,nlc llu:

Grouse (Dendragapus obscurus) to playbacks pof variouws conspecific’calls

. ,
on Vancouver Island, British Columbia (nenu’,n 1978). In these experi-

nmc.';'ocal response to the “whinny” female call (Stirling and Bendell
: _ P i
1966) was negative in March, gradually increased 1in April, peaked 1in

May, and declined again in June and July (Fig. 1). ‘Responses tq hsle

song ("hooting") vas also seasonal, with no response in fl_u'ch, rocponle )

vocally only in mid April, snd response both vocslly and by q;rnuu
b

approach in late April and Mey (Pig. ). Diring the pewiod tn which.

ricpom was vocal only, live bi{rds, thought tp be yearlingy sad mon-~

territorial adults, were found singing vithis the ‘urritoriu of resi-

dent males. At this time, such birds responded vocally to M "\luunx‘;'

L)
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call, but at times when hooting Qould grovokg,attacl by resident males,

sych birds did not respond vothlly except to sing quietly near the

playback 1f the vesident male did not arrive, Thus, early in the season,

(mid ﬁp late April) playbacks of "Hhinny calls could. result in more

-

birds hooting than wvere resident males in a given area. Results in May
would produce figures ;oaparlble to the actual number of resident males.
Results in ;arly Apri} or late in the season would result in numbers
lower than the number of resident males prese;t. .

Harju (1974{ also found a variable response to t;e "vhinny" in

malés of an inland race of the Blue Grouse. Similarly, Braun et al.

(1973) and Glaun (1974) found seasonal variakion in responses to calls

of White-tailed. Ptarmigan (Lagéphs leucurus) and rails respectively.

.

Thus, plavbacks can be very useful in censusing bird popula*ions,

-

Sut seasonal variation in response must’ be determined before results of

- . .

such experiments can be assessed properly.

g ¥
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. Appendix 2. Reactions of msle Blue CGrouse to intr\u'i'om by observers.

-

In the summers of 1971 to 1974 I studied social behm)ior o} 'lluLe

(Dendragapus obscupus) on the Comox Burn :tudy area of Vancouver Island

‘(zwickel 1972). These stedisé involved both ocbservatfonal and experi-
mental approaches, with npprogilu'tely 20 males serving as principal
subjects each year. Most of these birds (33~ef\3§ birds studied over
the four-year period) were colof banded. In experimental situations I
{dentified the subject from a hidden place whenever possible, but 1if
deliberate approach was necessary to confim the ;dentity, 1 also re-
corded the reaction of the bird to me. In addition, 1 noted reactions

of any Blue Grouse males which 1 encountered accidently.

¢’

..

Table 1 summarizes the reactions of 89 ihdividuals towards me on
474 encounters. 1 noted a large amod"’of variability in behavior among
individual birds, and in some cases with an individual bird, towards me.
Several reactions usually take place_on each encounter. For example, a
bird that originally crouched may subsgquently remain crouched, flush,
adopt some form of Alert posture, assume Full Display or a variant of
it, or resume Hooting (McNicholl 1978: Table 1v).

On nearly 50 percent ol the encounters some form of Alert posture
was adopted, with Croﬁches and flushing also freqﬁent_(terminology of
postures from McNicholl 1978). On the other hand, Aggressive postures,
vhite shoulder-spots, loud landings and Growls seldom occurred. More-
over, these l;ss common responses were apparently characteristic of
certain birds (McNicholl unpub. dats). Certain "tamer" birds assumed

¢
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Full Diiplay or essentially ignored me vhen I wes present. Oms indiv-

"idual frequently rmino‘d Rooting (singing). on one cnd_of)}\ log vhen 1

A

Habituation has been \ﬁgutod as a factor influencing respbnses to

sat dowvn on-<the other. . . 0‘,.

pliybacks in several .pocic.' (e.g. Verner and Milligen 1971). 1 sug- B

. -
gested elsevhere that nesting birds may Asbituste to the continue
presence of a predator, as long as the predator does not attempt to harm .
N . .- .
the bird ‘or its nest (McVWicholl 1973). To test the possibility that

male Blue Grouse woyld similarly habituate to a human observer, 1 devel-

.‘~

—

oped ;"tmeness score” based on features that indicated most wariness
through most tameness (Table 2).‘ This is based primarily on behavior
after the initial encounter, nm:l thus is behavior exhibited towards me
once the bird was able to see.me clearly. This classification attempts
to n.void effects of the elemént of surprise. The results indicated that
the relative taﬁeness of a given Sird remained essentila-lly the same over

time (Table 3), rather than showing habituation®within a year. Only .

birds on which ten or more scbres were given are included in Table 3.

Onlyg three birds (1754, 1865, and 4055) became signélcantly tamer, over

time as tested by the Median Test (Siegel 1956), using the Fisher Exact

Probability Test or X2 test for two 1ndepe;'lent ’samples (one c;ase only),
accordiAng to criteria set out by Siegel (1956). Nevertheless, my impres-
sion was that most birds became ianler with time, but that these changés
were too subtle to G demonstrated in ‘the "tapeness" scale. Only one
b.:lrd (2688) became less tame between years (1972 vs. 1973).

Most reactions towards me were either predator avoidance (Crouch,
f“lush. Alert), or some form of “compromise” posture (Andrew 1956) be-

tween tendencies of staying to continue a previous activity_‘\d fleeing -



. . )

< (e
.. f
. .

(Table 1), Agsression was a rare response, ‘and there aiy fow kno\m"

cases of sggression t"ourd\.:u.nh- by Blue Grouse (Fisher 1977). For
this resson, ] doubt that reactions to observers can be used jas reliahle
measures of agornlstic ’bchnvior by male Blue Grouse, as has been done by
some wvorkers (Mossop ,(1971; Willie 1971; Memus 1972;. Donaldson 1973;
.Bergeru& aﬁd Hemus 1975). 1 found a "stahdard approach” to birds with
\:'hich 1 vas very familiar as individuals, and wvhich Hooted in regular,
predictable places to be extremely difficulbg, and I doubt that ;uch a
v\itandnrd approach is realistic ip comparing po ulnt:;ps. In addition.‘l
‘dé not believe dig;ance of oblerv;r prior to flushing or time prior to
flushing'are valid n?asures of tameness. Wilder birds tend to ei%her
flusﬁ at a 1“!3‘ distance, or Crouch until the 6bser:er is very close,
and then flugh. Tamer birds flush, if at all, atbdistances between

these extremes.

This research was supported by the National Research Council of
A )
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Canada (to author and F.C. Zwickel), a Killam Fellowship, the British
. _

Columbia Fish and Wrldlife Branch, and the University of Alberta.
Studies were conducted on land§ of Crown Zellerbach Canada Ltd, Courte-
nay Divisions John H. Alvay, David A. Boag and Fred C. Zwickel provided

-

helpful comments on earlier stages of the manuscript. ///'
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Table 1. Reactions of 89 male Blue Grouse to an observer on 474
e ) .
anlounters. For descriptions of postures and display components see
McNicholl (1R78). ’ .
. L [N
1.?.
Behavior' N6. occurrences Y of encounters
Neutral ‘ 24 5.1
Crouch or variant 144 . @ 30.4
Alert or varian ‘ 220 46.%
Flush r ' 187 ' 39.5
Full Display or vafiant / " 109 23.0
Remain Hooting ' 67 14.1
‘Resume Hooting 103 21.7
»
White Shoulder-spot 11 2.3
Aggressive postures ‘ 3 0.6
Growl . 34 7.2
~ .
Loud landing ) 32 6.8 ,

' Remain Hooting refers toybirds which did not cease to Hoot vhile 1
Most (62) softened the hooting at least

was within sight of them.
briefly.

Resume Hooting is used in the case of birds which ran or

flushed a short distance and resumed Hooting almost immediately or
resumed Hooting at the original spot encountered within sight of me
within five -min., but does not include those wvhich resumed Hooting
in the original spot shortly after my departure from their sight.

]
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Table 2. Tanenial score for male Blue Grouse.

Behavior of bird after initial encounter Score
Flush qr';un out of sight without resumptjon of 1
of pr)vious activities.
Crouch for extended period; do not resume previous ?
activity within % hour; may flush after prolqnged
Crouch. .
o
Flus y ort distance and resume Hooting. 3
Continue activity in view of observer or 4
resume such activity after 5 mins or less.
Hoot to and Display towards and/or approach observer. 5
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Table 3. Tameness scores for individual male Blue Grouse. ‘

A

Band . Frequency of each tameness score | 4
1972 1973

No. 1972 1973 1974 vs. vs.

12345 12345 12345 1973 1974

4

1754 30000 51401 00210 0.0005%* 0.0005%
1865 22300 35500 13500 0.4 0.004*
1930 00332 00522 00132 0.3 0.15%
2688 12000 03000 12100 0.05 0.57
3803 000009 001009 00036 0.53 g 0.53
3950 00120 00142 001361 0.5 0.35%
4055 35000 30200 05300 0.3 0.001*
4231 = - = - - 12500 01400 - 0.62
4265 10600 42100 22600 0.12 ‘ 0.13 '
4293 00543 . 017580 01730 0.35' 0.52
4803 00124 00501 -'- - - - 0.04 -
4817 01111 11310 - =---- 0.5 -
4864 20 0= = = - = 00022 003560 - 0.25
4893 = - = = - - 52000 ’5 2300 - 0.39
5624 ‘ 14100 02500 11850 0.37 0.52
5664 = 0= - - = - 42100 *» 12000 - 0.42
5670 00110 00200 00720 0.5 0.7
6470 2 = = === == == 03700 . -
6517 e - - 01100 11700 - 0.82
* gignificantly “fferent .

' by X2 (others by Fisher Exact Probability Test)
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Appendin 3,

-

TEST OF MVI‘I RELIASILITY ON WOOTING COUNTS

-

1. 8 May, 1972, Comss Burs gravel pit, with 7.C. Zvichel

10-13
2023 . A

-

11. 9 Mav, 1972, Middle Quinsam Lske "fonl pit, with D. King

Minutes from Total hoo sl WVhoets Toul dirds
start N é ﬁ ﬁ

5-Y '!"'FT 'TTT'

. 10-13 36 40 2 3o Yo
o 20-23 24 24 2 S ke 3o
30-34 30 30 0 0 ) )

I11. 10 May, Micdle Quinsam Lake, Consultation Nill, wvith D.J. Lbw

Minutes from Total hoots Total Whoots !.l btig
start MKM BIL !DE M

KM
0-3 ) 7 7 < 77 &
10-13 $2 49 0 0 b) &
20-23 28 22 o] 1 ) ;|
30-33 39 33 0 0 b ) 2

IV. 11 Mav, Tsolum Main Road, grade 59, with G.F. Searing

Minutes from - Total hoots Total Whoots Total birds

start M4 CFS  MKXM CFS WM GFS
0-3 I3 e 5 T B
10-13 8 13 8 6 2 S
20-23 28 5 2 3 ) 6

(From McNicholl, M.K. 1973, Punctions of display components ingmale
Blue Grouse: Progress Report, February 1973. Univ. Alberta, Edmonton.
Unpubl. rept.). -

188



