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ST w7 ABSTRACT |

'l‘he social beheviout of a capl:ive flock of . Franklin s Grouee

1

(Canacmtea oanadcnau ﬂm]ﬁzmz) wep ltudied in an ettenp: to
deternine the' fector(n) vhich induce juvenilen to leeve the brood end

. ‘._,&\Q" . ‘

- move_ CO a difﬁerent -area duting_eutm_enien:ly npring.- ' SRS

It wu not poeeible to dietinguieh brood breek-up f:on eutumn
dieperul on the buie of the behaviour of the ceptive birde. elthouxh
it is euepected that theee evente are tenpoul‘ly dintinct. Brood
breek-up eppenred to be t:he conbined reeult of the venins of the
perentel bond of the brood fenele end the developnent df nocial :
inqependence by the juvenilel. Brood bref)lt—np ie thetefore direndent
upon the co-plex interection ‘of numerous internel end exte:nel etinnli
vhich deternine the beheviour of each individuel. No overt eggreoeion
’ occun:ed during the t:ine .ren juvenilee dieperue in :he vild. thue '
euggeetiﬁx thet juvenilee are genetically predeterlined et hetch to.

3

‘move out of their brood renge in’ the autumn. R

.q(’

Wint:er vee cherecterieed by a linur peck order within. the flock

' and with minimal eggreuion enong birda of the une' eex. : Rehtive

doninence attained during wintet may decide which individunla nove fron '

. the vintering ground the following epring The eudden developnent: x

\ . .
of overt eggreuion enong birde of the tene sex and ell ebe cluees in_ o

4

the early epring euggeote thnt intreepecific eggreeeion ie the ptoxi-ete U

‘ ceuee of t:he novenente of cerl:ein juveniles at. thie tine f \year.
'l‘herefore it ie euggeeted thet the nove-ente ehould be ei.dered thﬂ‘
renul: of epncinx-bdleviour end not as dioperul, a term which ie defined

S R , , o
:,zv . _ ; . e R
.

herein. .
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_— ~ INTRODUCTION
” . Uf' u

Dispersal is a well est&blished, yet extremely nebulous term in

-

biology. Few studies hawe focused on dispersal and of*fhese, many have .

) —'.—.‘54\, J

been instigated more because of its sygnifican \§ ' to other biological

£ W '
u.problems than- by- an“interest in- d@ap%rsa;é'”kq;;“ »Lack?of”communication~ .
SR E |

between workers studying differentwor a1 ff‘

o ,4*

different Bpecialisations‘%AVe further B; B,
) R S
of this phenomenon. Thus nuehggiithe publi§hed work on aispersal is
»applicable only to specifiz group; whereas it 18 a phenomenon-that occurs
in the 1life cycle of every species of organism. Consequently contrdversy
‘exists concerning both the definition and evolutionary significance of
dispersal. - ' ' : ’1 o - o o
Dispersal.refers‘to movement and.is not to beiconfused with dispersion,_

a term which describes the spacing pattern of a group of organisms B
The most encompassing definition of dispersal is that of any movement
1eading to dispersion (Haukioja 1971). Though suitable'for non—motile
organisms, this i8 less applicable to motile organisms for which
_considerable temporal changes in dispersion may occur. Thus mostJauthors
 limit the term dispersal to movements that result in the dispersion
pattern at the time of reproduction. For example, Howard (1960)
considering vertebrate populations, defined dispersal as the movenent
of an individual from . its point o& origin to the place where it reproducea ,
i or would have reproduced had it survived or found a mate.< ‘

) The mechanism of dispersal will be strongly influenced.by the
vagility of an organism (Odum 1971)._ Any movementwof a non-motile

:organism may be classified as dispersal, this being‘accomplished by the

. *
L.

E
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animals, dispersal is typically associated with perticular age. and 8ex

passive movement of propagules by such environmental agents as wind and

moving wster (eg. Crossland 1903; Wolfenbarger 1946). yhe situstion

; is jmore complex when considering motile animsls which have highly developed

nervous systems and which are capable of directed movement. In such .

$

classes. Thus in insects, dispersal is generallyvaccomplished by vinged‘
adults (Johnston 1969)' In vertebrates it is‘characteristically the
immature individuals which disperse (eg. Howsrd 1960; Berndt and

Sternberg 1968), but in ‘some species the adults: may also disperse as for o

. example in certain’ rodents-(French ef al. 1968; Myers and Krebs 1971),

and the males of gome species of;Anatinde (Sowls 1955)
Howard (1960) suggested that the tendency to disperse is an. inherited

character. Thus an individual may be genetically predetermined to :

rdisperse_from the home site ("1nnate_diBPer8§1"), or to remain at the home

-

site unless forced to move in response to.some§§Opulation pressure

'("environmental dispersal") : - i - . y

Some authors (eg. Johnston 1961; Berndt and Sternberg 1968 Brown

1975) have argued that the term dispersal should not. include the spacing

9

;behaviour which results fromxterritorial~interactions during the breeding

season’of some species of animsls;‘ In such speéies an'individual

presumably develops a site sttachment to an area following dispersal

and. vill attempt to breed there but msy “be forced to move in search of

‘a vacant area by more dominant individuals during the period of

territorial establishment (see Meyer 1974, for description of dispersal

and territorial estsblishnent of the Bleck-capped Chickadee, Parus o

’atrtcaptllus)

-

Therefore I propose that dispersal be defined as the movslent by an -

o.
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-terminating at the point where it comnenced. HoweVer the effective

“fdiatance of. diaperaal will be the diat

by‘cataatrop

: individual level with the population conaequencea being of a
eecond-order effect (eg. Lidicker 1962; Gilbert and Singer 1973)

L] \

organiam from the place in which it beconea phyaically independant of ics

_ parent(a) to the place where it attempts to reproduce. or if applicable,
from the place where it attempted to reproduce, irreepective of aucceaa, o

fin the previoua reproductive season. Thie does not preclude a dieperaal

e over which an individual 8

[4
3enetic characteriatica are transmitt

—

(Howard - 1960) ‘ A
Diaperaal is a mechanism ensuring gene flow within a apeciea, thus

promoting outbreedin& (Howard 1960' Johnaton 1961; mrray 1967)

Mayr (1947, 1953) emphaaieed the genetic consequences of diapereal by ¥

' _recogniadng its potential as & factor contrtbuting to the development of.
.Dew apeciea. Dice (1952) suggested dieperaal’aa the means by which each

e epeciea colonizes all-auitable habitat. Thia entails both the colonization

9

‘of previoual:ignoccupied areae and the reinvaaion of areas depopulated

8 (Howard 1960). Long diatance dispersal is of intereat .
-

to the biogeographer, for it may reeult in major range extenaione or

A

~'diacontinuoue diatributiona (Rand 1955, Falla 1960, MacArther and Wileon

1967 Brown and Alcala 1970)1 Diaperaal ia alao a potentially important

factor in the regulation of numbers of animal populationa (Errington 1956’-

"Lidicker 1962, French et al. 1938 Christian 1970 Myers and Krebs 1971)

\

Y Thua most authora have accepted that the welfare of the diaperaing

individual ia aacrificed for that: of - the population. COmpliance with =

lthia view involvea acceptance of many of Wynne—xdvard'e (1962 1965)

controvereial but stimulating ideas on group aelection and altruiemv————

(t\the

Alternatively diaperaal night be ahaped by natural aelection

'S



Thua dispgrsal would-be progremmed to teke'en individuef from ona”locality‘ -
" when the odds favour a greater chance of euccaae by attempting o aettle
g

in another locality. ‘Wilson (1975) gives a etilulating reviev of thia

o

pgoblem.
A comprehensive etudy of diaperaal should eetahliah the motiveting

"factor(g) ind exact route'fhken By &IT diaperaing 1ndividuaIl‘within a

vt

population. Field atudiea thua require that the organiem under atudy bh
. .

‘ eaaily caught, marked and recaptured. an impracticel combinetion of
requiaites #n most pqpulationa.l For theaé reasons, -dispersal has beenl‘9~', ;
little - studied in avian #bpulationa.' As it ie difficult to eccurately3’.

;deIimit the boundariee of a'biologically aignificant population, most

. field studies refer to dispereal as moVement from the atudy area . |

- i(Goodbody 1952; Boag 1966 ZVichel and Bendell,1967a, Keppie\l975)

Such an aeeeeement ig permiasable if eubaequent couclueions allow for

o . Con . foet : ,
: |

thie limitation. - ey , A
‘ Radio-gelemetry enables the movements of birda tq ‘be_ monitored ‘Ll: ,?;;
accurately, though as’ yet is of general uae only for larger apeciee S
(Godfrey and Marahall 1969, Herzog 1977) Logiatic problems limit thia
?_-‘technique to a relatively small sample, hence generaliaatione muat be h L
made-with considerable caution.’ Capture-recapture methods enable a |

lerger aample to be atudied but the importanpe of individual idioayncraaies
ﬂ\n . . .
- in behaviour may be overlooked.. The reaulta vill be greatly influenced
by the number of 'recapture atetiona ’ uhich ahould inereaae with - ;

dietance from the centrally located 'original cepture atatioe - .

" (Haukioja 1971) Further, this-nethod givea little information on the

RS

= : -
_exact route taken by diaperaing individuale. . e

. L N . . ) o %
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An alternative 1s to intercept individuals moving into an

!

expetinentally depopulated area. Characteristics of diapetaing individqalc
may. be assessed by co-pariné‘the- vith 'resident'. individuale fro- a
control plot. This has been uaed in the study of a-all aa-als whete the
characteristics of diapetaingzindividuala appear to change depending upon
the stage of the pnpulation cycle (Hyer- and Krebs 1971). 1In avian
:\ species so far atudied dispersal is -ainly by the young some time between
independance from their parenta and their first breeding season.
Thereafter noae birds exhibit fidelity to the breeding site (Klopfer 1969;
Andetson and Anderson 1973). except-in the cases of birds bteeding in .
| unstable, fluctuating habitats (McNicholl 1975) and highly noaadic species
(Nethersole-Thompson 1975). . ‘ '
nDeteiled obaervatioh of indipiduéla in a population at the time when
dispersal is known to occur for‘that species should provide useful
insights to tﬁe possible fectota\notivating¢thia“Behaviour; Such.an
approach- is justified because if successful, it would help elucidate the
"biological significadce of dispersal for that speciea. In the preaent
study, I used this approach on a captive flock of Franklin'a Grouae
(Chnachztes canadensis frankltnzt) This species was selected for estudy
'because Keppie (1975) had.already conducted an extensive field atudy of

dispersal on part of the same population from which the captive birds

were taken. D Lo

-

Both studies are part of an extensive reaearch programme on the
biology of Franklin's Grouse in the vicinity of the R. B: Miller
Biological Station, 16 miles west of Turner Valley, Alberta. McCourt
(1969? and McLachlin (1970) described habitatfaelection and diaperaion of

this race of the Spruce Grouse, whilst MacDonald (1968) described the
o OF _ : |
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beLaviout of territorial males. Keppie (1975) studied factors which may
regulate the age structure of the breeding population. Herzog (1977)

3 ' : "
followed movements of individual birds throughout the year‘using

’
~

r;dio-gelenetfy.
The dense habitat. secretive disposip;on and scattered dispersion of

. . Spruce Grouse makes prolonged and detailed observation of this species
extremely difficult in the wild. The only work of this kind has been on

»

| territorial males during the breeding season, as at this time é;ey are
less secretivé and fairly localised (Lumsden 19@1; Stone?erg 5;67;
Mchohnld'1968; dertﬁ 1970; McLachlin 1970;~Anderaon,1973). Tﬁe
socigl behaviour of this spgcies is consequenély_poorly understood aﬂd
much of the preseng information is of-qn anecdotal nature. :I therefore
; feel fully justifiéd in ﬁtudyi%g the social interactions éf Frankiin's
Grouse in the captive situation, for although this introduces the““:
~ possibility pf-abe:rant‘behaviour patterns, it does enﬁble;observation at
any tinéqwithout undue disturbance to the birds which is not feasible ig
the wildw | | ’ |
 Studies of captive animals ('pén stndigs') frequentlynpernit detailed
observation and experimental manipulations which would be unfeasible
under natural conditions, for example, Delaconi,and Amadon (1973) for the
"Gnacidae. Providing that the results of such studies are interpreted
with caution,.work on'capti§e animals can provide a valuablg contfibution
to a ;ore complete co-prehensioﬁ of animai behﬁqiour. Thus it is n} firm
~Be11ef that a comprehensive research programme shodii:involve uﬁrkuin:bo;h
the wild and captive situations. Uﬁfdrﬁunately the intellectual arrogance

of many 'field' wotkers toward pen studies frequently denies access to this

valuable source of information. Such an attitude is often coupled with



. ) .
blissful acceptsnce of. extremely dubious experimental manipulations which
gain unmerited confidence merely because they were conducted under‘
- presumed 'natural' conditions.
'© Keppie's (1975) stu'y revealed two distinct phases of-dispersal;
occuring in the autumm and the following spring. The post-dispersal
Juvenile cohort was qualitatively different from the pre-dispersal cohort‘
in both” phases. Only the. spring phase resulted in a significant charige
in numbers. -
| My major objective in the pPresent study was to attempt to determine
. the factor(s) which motivate(s) individuals to disperse in both phases,
a
with particular’ emphasis upon social interaction. Bopefully this
‘research will also contribute toward a better understanding of dispersal

’per se. Further, as the birds were maintained throughout the year, my

observations may also answer other questions pertaining to the behaviour

!

of Franklin's Grouse.



‘other gallinaceous birds. McEwan et aZ. (1969) review the literature
O . ’

Maintenance of Grouse

p * METHODS \

Most attempts at maintaining\géd\breeding grouse in ceskivity have
been instigated because of their popularity &s game birds. hasis

has.been>p1aceduupou maseéproductiouVtecbnidueo iuvoluiné the uék of

incubaCOrs to hatch eggs either laid in captivity or collected fro
the wild. The results have so far been less successful then for ma
on this topic.

Relatively few scientific investigations have ‘been Fonducted using
captive grouse. Zwickel (1965) and Lance et al. (1970) reared young

Blue Grouse (Dendragipus obscurus) and compared subaequent mortality in

‘captivity with that observed in the wild, as part of a study on the role

of early mortality in the regulation of numbers of the breeding population.
Several workers have studied food selection of captive ptarmigan :

(Moss 1968, for Lagopus mutus; Moss 1972, for L. lagopus scottcua,
Pulliainen and Salo 1973, for L. lagopus Zagopus). Spruce Grouse havé/been
successfully maintained and bred in'captivityvbj Peudergast and Boag 1971&)‘

who worked on nutrition and diet'of.thie species. Boag (1972) tested

) : s r's
_the effect of radio packages on the behaviour of captive Red Grouse

(L. lagopus scoticus). Stirling (1965) and Stirling and Bendell (1970) \\c:;

described the reproductive behaviour of captive Blue Grouse. No work
has been published on the social behaviour of‘captiue‘grouse maintainej//

under semi-natural conditions.

/



A. Aviary Facilities (

The aviary facilities of the University of Alberta at Ellerelie,
8.5 miles south of Edmonton were used in thia etudy. A diagram of the
main aviary used is preoented in Fig. 1.

The central building was floored with concrete and consisted of

>16 pens (hereafter referred to as . shelters ) in two series of eight on
either side of a central walkway, each shelter being 8.5.x 6 x 6 feet
high. Acceea for maintenance dutiee in each shelter wae_provided'by o
wire mesh doors opening into the walkway A aingle perch was fitted
diagonally across eachdphelter 4 feet ab;§e ground level Eood and water

taken not to place them under

‘were provided in each shelter, car , ‘
the perch, hence avoidins contamination wi h droppings. Visual contactfh
.between birds in adJacent shelters was prevented by wooden partitions

and between birds in opposite shelters by h ssian sacking stretched across

the wire mesh of the maintanance doors. Thepbuilding had no windows

\ .
and was provided with electrical‘illumination. Thia was‘connected.to a

timing device and coincided with the period\of daylength. During the’

winter,!temperature was maintained slightly above\freezing by two

thermoetatically-controlled 8as heaters. .\S\\\\\-

E t

\\\
During part of the study, the maintenance doors were opened\allowing

the birds access to the central valkway and hence to all other shelters. .

-

During these periods, food and water were placed at regular intervals
" along the‘ialkway, aa were perches fixed 4 feet above ground level.
Once in th \central ‘'walkway, birds conld fly up to the rafters of the

building andxperch on top of the maintenance doors.
A o

Each of these ohelters communicated with a- outeide wire mesh Tun

)

17x6 x 6 feet high (hereafter to be referred to as a 'run') via a

AN



@@ml
» e . . . R
Figure 1. Diagram of the aviary facilities of the Univqpsity of

» Alberta at Ellerslie.



| CeOccfmrccacana " l,l-nnnlll_lllluc : s
n ¢ - o l'—lllsll-llll Teoesajtecaccccnn " o B eewewen y
- ] Tllol*
' o s '
! I ° <
- . H , 'uﬂ
k) . . . ‘
2 - - _ :
B .- : :
L) . .
—\ - L . — /
- ] “r7 ’ .
4 ' “ : \ : T
y ! — . - .
'. ’l‘llnld\ ’
. 13- ‘
A'&.” ) - A 14l'
™. - \\\\.\\Iﬁ\ ~ , : ﬂlr.
- . n_ )
A ’ - ,
-, - 1 A , “? 2 ’
Ty, r e - )
L ' << 4 ——3 : ‘ . .
...,«w.,.v - i ’ ) n ~ - ., N
- ,\.A..All, (R B . un‘ Is = ‘
AN — - _ ~ .
. . N E N ]
e il L[ H T
< 3 -
. . m A B ] -
S o _
s i T |
. ’ ' . :
@ 5 " 5 - T
- z . _ Y e
w 3 2 I« 2 |
L & 4w T 2 3 ,.
o ©O o « & |
6o o !l x. | . b .
 .a | w -
. - o )
[} - - T . s
. “ - . L' N :
« | -+
L e - ‘
. - ll""lll"l'll'l'llv




e . 12

small door at ground-level. The aviary therefore cOnaisted of 16 pens,

each constituting a shelter and outdoor run. A perch was fixed 4 feet above
ground level at either end of each run and the floor was turfed vith grass.
Partial visual isolation was maintainedfbetween adjacent runs by 4 feet

“ high wooden partitiona but did not prdvent birdsvusing the perches from
_seeing.each other. Higher partitiona would have. considerably reduced

the amount of light in each run therebymmaiing observation of the birds

more difficult and preventing growth of vegetation. w

- During the first summer (1973) of this study, two wire mesh enclosures,

both 48 x 6 x 6 feet high (hereafter referred to as 'extensions') were

.
e

constructed along the outer ends of the runs. Birds had access to the
_extensions by means of small, ground level”doo;s at the end of each
J

pen. The floors of thes®é extensions were originally-covered with gravel
:but were rapidly colonized by various herbaceous plants. ‘Perches were
fixed atﬂregular intervals 4 feet above ground level. When necesaary,
hessian sacking was stretched acrosa the'extensions to provide a physical
and‘visual barrier. K ¥

| Water was provided in each run and at intervals aloné the extensions.
Food'was not placed in these uncovered sections as 1t would have been |
spoiled by the rain. All perches were taken from lodgepole pine (Ptnus
contorta) as artificial perches may cause various foot ailments in
| captive~birds. Care was taken to make all the pens equally attractive
to the birds. I_ also tried to simulate the patural habitat as closely
as possible by allowing vegetation to grow ‘and by scattering pine and
. spruce branches throughout ‘the pens and extensions. The latter also

gave the birds cover when hiding from dominant individuals or predators

attracted to the aviary, and provided nesting cover.
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The design of .this aviary nadelit possiblelto_modify the spsce
available to a bird. As there were always more compartments than
birds, the birds could flock together or seek isolation. Thus, without
reducing the space available to each individual it .was possible to
maintain many more birds. together than\would have been possible in a’
similar sized pen which lacked the partitions |

In 1973, one brood was housed in an adJacent—pen, 50 x 12 * 6 feet
high. This consisted of a large wire mesh run,‘at one end of'which
was a small building which was divided into a'smalllshelter from which
the birds had access to the run, and an Pbservation room equipped with

one-way glass to the run and shelter. ~/

/
!

b. Diet and Ceneraljeare of the Grouse
The food and nutritional aspects of diet of Spruce Grouse haVe been
studied by Ellison (1966, 1972), Boag and Kiceniuk (1968) and Pendergast
and Boag (1970, 197lb); The summer diet consists mainly of vegetation
growing on the forestvfloor with the fruits of Vaccinium spp. being
especially favoured. Juveniles feed on greater proportions ofvarthropods
.and'fruit than adults. During the period of permanent snow cover, Spruce
Grouse rely golely upon conifer browse; the Franklin's race favouring
lodgepole pine. Pendergast and Boag (1973) correlated structural changes
in the: internal anatomy of Spruce Grouse with this marked seasonal change
in diet.l | ’
Captive Franklin 8 Grouse remained in excellent condition on a
mixture of comnercisl turkey and pheasant breeder pellets (North West Feeds
, Ltd., mininun,crude protein level 202) This was placed in metal

’ poultry feeding troughs, fitted with swivel bars to preVent the birds
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perching on the troughs and fouling the food. This diet is of a higher
nutritional quality than the natural diet, consequently the captive birds
needed tg devate less time exclusively to feeding. I agree with Hediger

(1950) that the prevention of 'boredom' is extremely important in keeping ¢

 wildlife healthy. Further, the reduced time required for feeding by

y captive birds could modify their social behaviour. Therefore, during

»

" the period of snow cover, I provided boughs of Pinus contorta to

supplement the baé&c diet. During the spring I supplied the new leaders

of white pine (Pinus gZauca) as McCourt et al. (1973) found this to be
the preferred diet of incubating females. 'Throughout the growing
season, a luxuriant growth of vegetation in the runs and extensions
provided browse as.well as attracting arthropods.

Fresh water wa;“supplied daily in inverted jar fonté, except during

the winter months when the birds had constant access to snow, Grit is

. A Ny . .
extremely important to herbivorous birds as an aid'in the mechanical

- breakdown of food in the ventriculus.. Ellison (1974) observed that

large‘numbers.of Alaskan Spruce Grouse were attracted to'gravel roads
during the fall, indigating the need for the birds to store enough grit

to cope with their highly fibrous diet'throughout the period of snow

cover. The captive grouse were provided with granite grit ad-libitum

in the shelters and during the snow—free period had access to soil and

-

'grit‘in the runs and extensions.~ Crushed oyster shell was offered in

.latebwinter and spring as a source of calcium._

Birds captured in the wild were easily weaned onto the commercial
feed by mixing it with Berries. Chicks'reared in the aviary were
iuitielly fed a mixture of hard boiled egg, ground commercial turkey

crumbies (North WeqtgFeeds'Ltd.; minimum crude protein level 282) and

. . .
. . N
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_finely chopped dandelion (Taraxzacum officinale) leaves. io interest the
: chicka in this diet; I tipped flightless varieties of Drodbphila over the
mixtdre.' I also placed large bundles of herbaceous plants in the rearing
pen which provided the chicks with an additional source of invertebrate .
prey. When available;'wild berries were'given to older broods.

Franklin 8 Grouse rapidly accomodated to the aviary conditions and
remained in excellent condition. ,I took care to avoid causing unnecessary
disturbance to the birds and they soon became accuetomed to my presence.'
I was able to keep the central buildin; clean by sweeping it out twice a

week during the\winter and ‘once a week for the rest of the year, as the

birds then spent relatively more time in the unroofed sections-of the

.o N\
aviary.

"Most deaths were the result of collision with the wire mesh; caused
when a grouse~was frightened by-the sudden appearance of a predator and
unable to‘seeﬁicover. Provision of additional coniferxboughs.

7 o :
subatantially reduced the number of mortalities " Several males died in

K

a similar manner whilst attempting to flee from a dominant male during
_early spring. Disease was not a problem and can be invoked as a possible
cause of‘death in only three instances. This is probably attributable

to thelavoidance of overcrowding the birds and of the isolation of the
aviary from any facilities nolding domesticated birda.' Ectoparasites
were controlled by providing the birds with boxes of sand, placed in the
extensions and runs. During the winter months, l occasionally observed

the grouse bathing in freshly‘fallen snow, as noted for Rock Ptarmigan

(Lagopus mutus) by Watson (1972).
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Observational Methodology

This study extended from 5 April 1973 until 16 November 1974.
It therefore extended over four,periods (April-May 1973. 1974; September- -
October 1973, 197&) during which Keppie (1975) had recorded the ‘
'dispersal characteristics of the wild population of Franklin 8 Grouse
.from ‘which. the aviary birds origidated. My main objective was to
determine the role that social behaviour plays in the initiation of
dispersal in this species. I assumed that the observed seasonal changes
in dispersion of wild Franklin 8 Grouse (Keppie 1975 Herzog 1977)
coincide with- changes in social behaviour which being innate, should
be manifest within a captive flock. Thus I needed to demonstrate that
such changes occurred in the captive flock. Confinement in a pen
precluded the possibility of an individual dispersing; Therefore I
‘observed the social interactions between the captive birds in order’to
determine if any chsnges in the behaviour of individuals occurred which
might indicate. the readiness to disperse, or might influence this
tendency in other individuals.

This was a pioneer study and hence was extremely descriptive, acJ
experimental manipulations ‘in behavioural studies are succeptible to

interpretational error without prior, detailed observation of the research

animal under undisturbed conditions (Tinbergen 1953). Hopefully however,

this work will suggest fruitful avenues along which future experimental

" work can‘prOceed. :
All birds used in the study were captured in the vicinity of
Keppie 8 (1975) study area, using a noosing pole (Zwickel and Bendell

1976b),or were.raised,inlthe aviary, Background information on these
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birds 1is presénted in Apsendix I. Indiyidual birds were recogﬁizgd by
: d‘combination of blumage characteristics, coloured plabpic leg ba;ds and
pategiai wing tags (Rippin 1970).- I made every attempt to énsure that
the pen conditiﬁns resembled 'natural conditionqj as ‘closely as possible

and particularly that birds were capabie of avoiding or associating with

individuals of all age and sex classes. Thus I base my results on
detailed observation of social behavioﬁr within a group of easily
ideﬁfified 1ndivi;ua¥p and aﬁbsequent changes in their social behaviour
under simuiated.hatural conditions.

I present hgﬁi a Brief description of the housing arrangemént for
thé birds, to provide-persﬁective. Specific detailsiwill be given in
the pertinent secfipns below. At the begiﬁning éf E%e study, eight 
pairs of grouse were already house& in the main ﬁviaf;, each pair having
-accesé to two adjacent pens via-sliding dobrs‘betwéeﬁ the runs.
Following completion of the extensions in late Jﬁly, phelb;fds were
moved to the south side and given access to pens 9 to/l6.(Fgg. 1) via
doorway; between the runs and extensi6ﬁ;. In e;rly August 1973, five
wild broods dﬁre brought in, one being houséd_in the adjacent hviéry
previoﬁsly described and the remainder houéed gné broog per two pens on
the north side of the main avi#:y. During Ndvémber, the partitions in
the extensions were removed, thus allowing the bfoods acceés to pens
1 to .8. - On 16 Februafy 1 74; the mainténande~doorarbetween‘shelters
and extensions were Q;mong, thusialiowing_all birds to move
‘throughout/ELe aviary. On 3 Augusg 1974, the mainfen nce‘doors were
cléaed and all‘non%brééding birds confined to the south sidel, Two

broods (one reared’ in.the aviary and one captured in the wild) were then

~ housed, one brood pér four pens, in the south. side; Finally in October

|

|



", this approach and concentrated entirely on observation.

| S 1B
. . L ‘

‘

1974, shcrtly before termination'of the study, the partition in'the'
southern extension was removed so that the broods had access to pens
lto 8. '

In 1973, 1 attempted to monitor activity of, broods using a series

“of microswitches,'&anipulated by depressable treadles and electrically

connected ‘to an Esterline Angusﬁrecorder. ‘These wereoplaced:in the

doorways between runs and shelters and between runs and the extensions. *
Observation showed that these treadles-did not accurately represent

activity of a brood, for certain individuals underwent periods of marked

-

activity and yet rarely crossed the treadles. This system was not
sensitive enough to record periods of intense‘activity accurately, hence .

it was frequently impossible to count precisely the number of times that

a treadle had been depressed. Furthermore the data gave no indication o

. ‘ 8’*
as to which individuals had been active. For these reasoms I abamdoned

¥
1 did not commence intensive observation until 25 July 1973, as I

lacked my own transportation and because the comgtruction of the extenaions
resulted in considerable disturbance of the birds. Thus from 5 April to Y
25 July 1973,.1 visited the aviary five times a week and made only brief
observations. During periods of intense observation (mid-August to
Mid-November, 1973 and 1974; 16 February_to 1 June 1974), 1 visited the

.

aviary at least twice a day and observed the birds for a minimum of two

hours at each visit. For the remainder of the study, I visited the aviary

at least four times a week and observed the birds for a minimum of one

hour at each visit. .Thus I spent a total of apptoiimately 900 hours.
observing thé’captive grouse. I did not standardize the tines of my
s ; il

observation periods in 1973, as I wished to sample the'behaYiour of thes

. . /

» -

g
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birds at different times of the day., However.this showed that the
| "

frequency of social interactions inctéiqed with activity and that this L}ﬁm

~

species has two daily peaks of activity, fe. several houra”after»sanisé/'
~ and several hours prior to sunset, as found'by Herzog (1977) for wild
birds and by Pauli (1974) for Black Grouse (Lyrurus tetriz). Thus in

1974, I made observations for two hours following sunrise and from the
| .

e

two hoﬁrs preceding sunset until activity had ceased.
Fr#uklin's Grouse proved to be extremely cdnfiding in ¢aptiv1t;

~ and rdpidly became accustomed to my'ptesence;. Upon arrival and just

A prior to depatﬁure of each visit to thé aviary, I recorded the position

of the'birdg;.in order to gain a measure of dispersion; I Qid this in a

consistent manner, by quietLy walking ar&upd tﬁe aviary in a clockwise

direction, beginning at ﬁen 1 and finally'pﬁening the west door of the

centraléfuilding and walking along the central walkway. This route

.minimised the possigality of bitda‘?eeing me before I saw them. iBirds

not seen during this census but subsequently noticed, vére not
. Al

A

included as it is possible that their location may have been influenced

by myrac;ivity. h
- The c;ntralvwalkway ;nd two exten;ibﬁs proved.to be particularly
' favoured By the.birds‘and this enabled me to observe several birds
simhitanéously. Throughout the vinterv(November to eafiy Aptil), I

. . ‘
made my obsetvétions.whilat éitting at the eaterﬁ énd of. the centra;‘
walkday, As éhe birde tended to congregate in thisﬁsection of the‘aviary
during-;nclement weather. '%3?“the reﬁaiﬁder of the year, I obsérved the
birds. from a vehicle p;gyed at the vestérn_end of the squthern extension

and from ;Be hut located at the western end of the northern extension.

The vehicle served as an 'observation hut' and caused only minimal
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‘disturbance upon drrivai. I observed broods trom a vehicle parked
adjacent to the extension. These aviary facilitiea had a diaadvantaée
in that I was .unable to guarantee seeing a particular bird during an
obaervation period and that shadows and reflections from the wire mesh
(often resulted in poor visibility. In 1973, I observed one brood from
a hut equipped vitn one-way glass windows However this cut out- too
much.light 80 that it was impossible to observe the birds after sunset,
at which.time they were still activet | »
- I~attempted to record as much.infornation as poaaible and thus did
not adopt any techniques for sampling behaviour on a time basis.
Vocal communicdtion is_an integral element“of social behaviour, thus
1 attempted to record each typerof vocalisation and produce sonograms of
them,, with the aid.of an’audiospectrogram model Kay Electric Co.
Missilizer (Model 675). I was not completely succeasful in this as I
was unable to predict vhen and where an individual would give a particular
vocalisation. Difficult light conditions prevented the use of a camera
so I recorded poatures by making quick sketchea.
~ As female Franklin's Grouse attempt to breed during their firstaeﬁj
breeding seaaon (Herzog 1977), and males are at least physiologically
o - .
capaple-of doing so (this atudy), I class individuala}of this-apeciea‘into
three age éroups: birds which have not undergone a post-breeding moult
are considered to be juveniles, birds which have undergone one post—:
breeding moult are considered to be yearlinga and birds vhich have passed
through two_poét-breeding moults are conaidered adults. '
' I pPresent ny Lata by aeaaons which ;eflect the aocial behaviour of
Franklin 8 Grouse.‘ Specific datea;for these deasons wfll vary ‘between

years depending upon weather conditions. Winter isrthe'period gf cold

.
4
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weather during which the grouse show'a‘tendéncy to aggrégate“in temporary
flockst reflecting'low levels of activity and ;ntraspecific aggression.
Spring commences with the dissolution of winter flocks as a result of
increased levels of acfivity and aggression. It includes territorial
esfablishﬁenc ana mating behaviour,»aﬁa Fqépinates when the females

begin laying. Summer follows and inclu&es incubation and brood-care by
females; it is ﬁ period of 'relative 1nactivity and low aggreésion for

males and non-breeding females. Brood break-up, dispersal of juveniles .

and eventual onset of winter flocking are included in Autumn.

-

\

a !
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RESULTS AND DISCUSSION

~ Autumm

My original objective in this season was to determine whether

‘juvenile Franklin's Grouse are "innate" or "environmental" dispersers

~ (see Howard 1960) . A>priori; I beliéved that a sudden rise in aggression

within a brood would suggest "environmental dispersal', whereas a sudden
incréase in activity without a noticable change in the level of aggression
would impl& "{nnate dispersal". However this éoncept proved far7tod'
simplistic. The problem is confounded.by the question - is'disaqlufion
of a broodA(ié. "brood break-up") coincidental in time with dispersal?
If indeed theée were discrete events, then the enforced pfoximity'
of birds beyond the timF at whlch they would have ho longer been .
asgsociated in the wild made intgrpretation of sdbsequeﬁt social
interactions'mu;h more difficult. Thus my objective was modified to
atteﬁpt to determine if brood ﬁreak—up and dispersal could be diséingé
uished both caus#lly and temporally. As it 15 necessary to consider the
bghaviour of a brood prior to break-up and’dispersai, I sﬁall-include.dafé
on the entire "brood season"'in this section, and not under Summer where
it would more négurally come. |

Many 1ogiét1c éroblems aré inherent inla study of this nature.
A ;arge~sagp1e sizé/is désirable, p;rticularly as there may be considerable
variations between broods, but‘because,éf.theiconstraints-of the aviafy
this was—impoésible to achieve ;ithout repeating.oﬁer many years.
It was-essential that T Aoﬁbserve 'natural' broods (ie. a female with her
own cﬁicks). These broods were sought out adj#éeqt to Keppie®s (1975)“ .f@

study area and because female Franklin's Grouse with broods are widely

22"
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dispersed (Herzog 1977).considerab1e time and effort was required to
find and ¢capture them. FIn>l973, 5 days of search by three parties *
resulted in the capture of five broods and in 1974,'2 days search by a
singlé par;y ﬁroduéed only oné brood. These 6 broods proved adeqdate

--because a - larger number of broods would have posed-considerablg housing

e

and maintenance problems that would have precluded,détﬁiiéd'observ;tion.
'Fu:thermofe, I believe that it is preférable in a pioneer Qtudy, to make
initiai, tentativé conclusions based on détgiled stervataPn of a small
sample,\rathé: than on poorly substantiated evidence'derived;from less
intensive observation of a larger éample. As the‘behayibur of birds
capturgd in the wila and.subsequently-heid'iu captivity could conceivébly
be somewhat aberrant, I’attempted to breed birds previously accusfbmed to
captivity._ This reéulted in one brood (3rood E) being rearea to
maturity in 1974, by female WO which was captured as a juvenile in 1973.
Behaviour of a pen;reared brood might also be aberfant; but at least’
analysis of Behaviour‘of'both pen—réafed and wild-c#uéht broods'pro;ides
a firmé; basis for interpreﬁétion. | |
The composition and age of each;brood ;fe presented in Table 1.
In 1973 I Attemﬁted to achieve'é reasonsble sample By obs;kving.five
bréods. I divided each observation pefioq’betﬁeen the broods as follows:-
Brood A, 1 hour; Brqu E, 0.5 to 1~hou;§ ;n& 0.25 hour eacﬁ'oﬁ Bréods B,
C and D. I concenffated on Brood A as I was able to observe it f:om
an observation hut éﬁuipped with one—way‘glgss and bn Bfood.E bgcause’
1t wﬁs the largest brood. 1In 1974 1 QbserVed only two broods, spending an
hour on each bfood during each observation period.. In this year T was
able to provide the two broods with twice the space that hﬁd been

: ‘ . .
available to Broods B, C, D and E in 1973, with the result that in 1974 a



‘Table 1. Composition of broods of Franklin's Grouse observed during

\

the study.

/

o
)

" Brood Brood Feméleq Male Chicks Female Chicks . Chick's Age in
Lo ' Days on 22 Aug.

. 1973
A oF MY ™ 59
"B ~ BLF’ BY ow 57
\ . < . PUW
c 00 - "~ PUO .- 50
2 Wo -
D - YF  ro - 30
' WPU | -
E WP POP  YBL 58
BLP ‘ |
oP .
3
1974 o
P WO - - BLBL . - . 50
f\ ! YY
G BB ww GG 53
RR D

gBased on length of primaries (McCourt and Keppie 1975)

bBrood reared in aviary



bird could always obtain visual isolation from its brood mates.

| 1 began'intensive.observation 6% broods on 22 August of each year;
Broods were captured:during early Angust, at an age pf betﬁeen 30 to 40
days (see Appendix I for specific dateegend ages) and given at least two
weekg,to‘edjuscrpo,ceptivity. It was originally;felt thec younger birds
would not have sorvived the rigours’of capture end transportation. I

S ‘ e :
now believe this was a mistakejas with sufficientycarefit should be
possible to transport chicks of a much younger age. Thus I must rely on
the aviary-reared brood for information on early brood behaviour (ile.

Behaoiour prior to 22 August). |
. K
1. . Early Brood Behaviour - | ‘ |
The Spruce Grouse is a promiscuous species; that is, males will mate
with more than one female but no pair bond is formed (see Spring).
Total‘care of eggs and ioung is left ‘to the female. Thus interaccions:»
of potential significance to brood break-up and possibly dispersal may

occur betwéen a female and her chicks and between ‘the chicks within a

brood. / ‘

' I did not make detailed observation of rhevpen—reared brood (Brood’F)
. prior to 22 Augnsr,laa at rhat time l‘did not realise the importance of
doing so. My reaults for this Period are therefore anecdoral."l'now
believe that I~should_nave trecedvthe developmen; of social,behaviour of
the. broods from as eerly‘an,age as_possible as has.been done b& Guhl"
d(1958) for the Domestic Fowl (Gallneadamesticusl and by Kruijt (1964) for
| the Red Jungle Fowl'(GaZZue gaZZus)i This would have greatly fecilitatedv

interpretation of the behaviour of older bropds.

I observed chicks hatched in ‘the aviary feeding forrthe first time

/
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and noticed that the female did not aid them in finding food. Thus this

Aspecies may be placed into the classification of Nice (1962) among those

birds having precocial thicks which follow their parent but wnich find
their own food. The same is truelof Blue Grouse (Zwickel 1967).
”The-firet pﬁaaé'bf btood behavioot'ie'characterised b& the
dependence of chicks upon parental brooding and terminates when the chicks
are capable of thermoregulation This lasts for 10 to 12 days in the
Domestic Fowl (Wood-Gush 1955) and for approximately 11 days in the Blue
Grouse (Zwickel 1967) I am unable to.present'precﬂse data for Franklin's
Grouse as my main concern at this time was to ensure survival of the

chicks rather than to obtain behavioufel data. No problems were incurred

. in the reating‘of chicks. Thus:it would be easy to obtain detailed.

information on the duration of this phase of brood behaviour from a

futurevstu%g on'captive broods. Brooding'behaviOuF occurred frequently

until the chicks -attained 11 days of age and thereaftet'inftequently

unitil the chicks were 20‘days of age.‘ Thus_I.tentatively‘propose that

- the brooding phase lasts for 20 days in Franklin's Grouse.

Chicks initiated brooding periods‘by'tunning'to the female

"cheeping" vefy rapidly and'pushingtupwards‘at her breast, in a manner

similar to that described for the Red-legged Partridge (Alectoris rufa)

<

by Goodwin (1953). "It is not possible to state whether"the brood female

or chicks terminate brooding periods, as the female may have been '

responding to auditory or tactile stimuli from the chicks which I could

not detect.

Close. contact between a8 female and her brood is maintained by vocal

communication. Innate reaponses‘to-the\parent-companionappear to be

' largely baaed on auditoty signals (Lorenz 1953, cited in Nice 1962);

.
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- Recognition of the parent is ‘subsequently reinforced by imprinting which
occurs ‘when the parent is 'talking' to the hatching or newly—hstchcd

young (Goodwin 1953). It is conceivable that chicks can distinguish
volcalisations of their own nother from those of other brood females.
ThisAmight explain why.brood—mixiné does not occur when- broods occasionally
meet -in the wild, as mentioned by Keppie (19775.. This'question could

be resolved by experimental manipulations with captive broods.

Whilst foraéing, 'contact calls' are uttered’frequently by both the ;
brood female (Fig. 2) and the chicks (Fig: 3). When feeding on
particularly favoured food items (eg. Drosophila), chicks gave "pleasure |
calls" (Fié.,4), which were characterised by a more rapi? sequence and
ascending frequency. The pleasure call attracted other chicks to the
.8ame 1ocation. 'On one occasion,'Idfttracted fifty-day old chicks (Brood
G) into the shelter from the4run.by imitating this call. Presumably the
reciprocai‘advantages accruing to s8iblings by having one of them give
this call is more/than the potential‘disadvantagehgbgtﬂwopid result
through competition for food. This needs further investigation.'

Harju (1969) described vocal conmunicationﬁof'wild Canada Spruce

‘Grouse (c. c.‘can&ce). When separated from the brood,‘wild chicks

| uttered'"distress cails" which were loud, repetitive and of»descending
frequency. \The‘captive chicks did not give distress callsyduring this

" period, as the brood was confined to one pen and thus always in visual
contact. ‘The call given by chicks wishing to be brooded sounded
distinctive to me, but I was unable to record it.  The calls of juvenile
Franklin 8. Grouse during this phase have similar characteristics to those :
of chicks of the Domestic Fowl (Collias 1952) | |

)

The brood female therefore affords protection to the chicks:



-
Figure 2. Sonogram of ‘a "contact call" given by-a_female‘

Franklin's Grouse while with a brood.
. *

Figure 3. Sonogram of a "contact call" given by a juvenile

Franklin's Grouse while with a brood.
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Figure 4.

Sonogram of a 'pleasure call" of a juvenile

.

Franklin's Grouée.giggn while feeding.

~
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agalnst predators by distraction display and vocal warning; against
various environmental factqrs (eg. rain, hail,'cold and heat) by brooding
and sheltering them. Until the’chicks‘are capable of flight, at about

2 weeks, the brood femalea give distraction behaviour to potential

terrestrial predators, including humans (Harju 1969 Haas 1974) The
captive brood female did not exhibit this behaviour'to ‘me, as she was
accustomed.to my presence.

The significance of this period of brood behaviour to the present
sttu therefore is that survival of chicks is dependent ppon their

¥

remaining in close contact with the brood female.

: 2.grlhe éecond;Phasebof Brood ﬁehaviour ‘h
: i )

The second phase of brood behaviour commences with gessation of

brooding behaviour and terminates wfth brood break-up. “ The juveniles

are now. capable of thermoregulation and therefore theoretically capable

of surviving in isolation. That they continue to aasociate with the

vbrood female indicates that there is a strong selective advantage in them

doing so. Keppie (1977) found-that 74 percent of the chicks of six

"hens" that died during this phase, survived until the end of %Pmmer,

whereas the chicks of a female that died during the brooding phase ("at

4-9 days post-hatch') were not seen again} Be reported that” chicks

orphaned at less than 40 daye ‘of age joined other broods, whereas thoae

orphaned at more than 40 days of'age, remained as intact units without a

hen (except for one chick which joined a new family). Short _term survival

was apparently good for juveniles that joined new families and for thoaec

- that remained orphaned (although no specific data were presented and . any

»

statistical comparisons are therefore not possible) " This information

- gy

(&N
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suggests that although a 'bond' exists between siblings in a brood,

juveniles of less than 40 days of age still 'prefer' to be associated

L
v

\ with a brood female. I propose that the main proximate advantage of
\juvenilea continuing to associafe wioh brood females at this time is
Xheir incre;sed survival as the result of eorly detection and subsequent
'efcaoe from predators. | |

Brood fenales spent much of theit time "keeping watch" from slighcly

\
elevated positions whilst the chicks foraged (until at least 60 days)

;

and almost invariably sighted aerial predators before chicks did. If

the predator was distant the female would give the "warning call“ (Fig. 5)
causing her chicks to cease calling and adopt "Yalert" postures (Fig. 8a).
‘Closer apptoach by the predator resulted in the female giving the "alarm
call"‘(Fig. 6). Upon hearing the alarm call, all Franklin's Grouse
either remained immoziiylor ran under cover. This alarm oall is ve;y
different‘fromxthe alarm call described by Harju (1969), wﬁichiclosely
resembles the latter part of the "femalo'asgreasive call" (Fig. 11). On e
24 August, female WO gave a loud staccato call (not ;ecorded) for about

10 minutes in'a sleeked, upright posture, in responaé to something in the
grass outside the aoia:y. The chicks immediately ceased calling and
.joined‘the btood'feghle in aigrt postutes. I interpret this call as
i;oicating the presence of a ground predator. When Botju recorded this
cali; it was uttered in resggggg to his presence. Other bird'apecies
ofe’knowngto'give-distinotive glar- calls inA;esponse to aserial and | |
ground predators, for exanple‘the Chaffinch (Fringilla coelebs) (Tﬁoroe
1956) . '" |

Female chicks gave alarm calls in response to serial predators by

e

22 August ‘and presulnblyéwould have done so before this date. I did not

]

-



Figure 5. Sonogram of a "warning call" of a female Franklin's

Grouse accompanied by a brood, and given in response
. ‘ . .

to sighting an aerial predator.

;

v S
Figure 6. Sonogram of an "alarm call" of a female Franklin's

Grouse accompanied by a brood and given in response

to sighting an aerial pre@ator.

A
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\ : -
hear a male'Franklin's Grouse of any age give an s'larm call in the g,
aviary. Assuning this call is confined to females, perhaps the \
presence of many females_in a.brood may increase survival rates for
all‘brood members. I snggestythat, although Keppie has shown.thstv
juv'eniles orphaned after 40 days of age can survive, their chances
of doing so without a brood female would be considerably reduced.

In the wild brood females have overlapping ranges; nevertheless
they are very rsrely found together (Herzog 1977; Keppile 1977). When
broods did encounter each’ other, brood-mixing did not occur, The fact
that orphaned chicks had a good prospect of survival when they joined

new broods led Keppie to question the purpose of broods remaining discrete.

This information indicates to me that juveniles can recognize their own

'mother 8 voice (snd perhaps that of their siblings) and that natural '

selection mugt fayour some form of avoidance behaviour between broods, |

despite the fact that once orphaned, chicks must actively seek out other
broods which they will join if less than 40 days of age. The mechsnism

by which broods avoid each other could be most essily investigated using
captive birds. The most”obvious selective pressure which could msintsin
this behaviour is reduced predation. It would seem to be a more

advantageous anti-predator strategy to remain dispersed in dense habitat,

AY

'thus reducing the chance of being detected by a predator. Bird species

, J .
in which the young may aggregate into creches, typically inhabit open

situations where the young are very exposed to predators. For example

—

’Thomson (1964) cites this phenomenon for such birds as the Gteater

Flamingo (Phoenicopterus ruber) and the Common Eider (Somateria

molltsstma) Perhaps these aggregations of young reduce the chance

‘of an individual being selected by a predstor, or their sheer numbers

'S
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* may intimidate or confuse the predator.
In summary, I believe that there are'sttong>se1ective pressures in
operation which maintain the cohesion of broods. It now remains to

determine what causes.the broods to eventually break up.

3. Brood Break-up and-Dispersal

Brood break-up has been shown to occur in two races of'Spruce
Grouse during September (Keppie 1972, for C. c¢. franklinii; Ellison 1973,
for C. ¢. osgoodi). Keppie noted the first break—#p of a brood on 14
'September 1970 and on 5 September 1971; he sighted the last complete
or 'partial brood' on 2 October and 12 Octobef.respecfively."l therefore
felt justified in commencing my obsérvations on the captive broo&s on
?2 Auguqt and continuing them through to early Ndvember.

A priori, 1-assumed that brood break—uﬁ would be manifested in the
aviary either by sudden’development of aggression within a broo&, by the .
broéd femgle towards her chicks and/or between siblings within the brood,
.or by’sudden bursts of activity By the chicks withouﬁ asgociated aggression.
I obser?ed no aggressive interéétioﬁ between.; b;ood fémale and her,
chicks. Moreover, i observed no overt aggréssi§%4between siblings which
might bé postulated as contributing to brood breakéﬁ;.uﬂThe.glgz qvert
agéression that I obeervgdlwas between the three male chic?s iﬁ-ﬁroéd E
during October, well after the timé that i belieﬁe this brdod would have .=
broken d§ in‘the wild (see béldw).‘fThus I/conclude'that brood break-up
of Franklin's Grouse'dbes ﬁot résulc from overt aggressibn between meﬁbers
of a brood. -1 mak¢ thié statement on ghé strength of approxim;te1y~450
hours of\obseration over a 2 year pefiod, on seven broods qf various -

age, size an&/sex composition. I feel that the capti?e condition lends

further support to this conclusion as the enforced proximity resulting
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from captivity‘would be expected to increase rather than decrease the
level of aggression. | “ .

1 detected no obvious bursts of activity by individual chicks whicﬁ
might have implied that théy\were attempting to leave the brood. Nor
did any birds appear_to,active1y<a§oid other_membérs of the brood.

. I would have expected  any tendenéy towards such behaviour to have been
exaggerated in the aviar}. However it is conceivabj@ th#t:- the presence
of physical bartigrs“may ha&e.inhi%ited a;y '"innate drive' for a bird to
make spontaneous movement, théugh I conside; this doubtful. Thdé 1
tentatively conclude that brood break-up does not résult from the sudden
deVelopment.df a 'drive' to avoid'othgr memgers of.thé-ﬁrood or ﬁo make

.

spontaneous movement per ge.

4

Acceptance ofvthe conclusiéns above impiies accordance with the Qiew
that the captive broods underwent the same behaviourai changea that )
| result.in break-up of wild broods. 'It'glsq‘fequires proofithat all
broods'undergoibréak—up»in gﬁe wild during the_period'that I obsetved
the capti;e birds. Evidence_in favour of the latter is presenmted by
Keppie (1972) and Ellison (1973). ﬁéas (1974) suggests thﬁc there was
no coordinated or intensive brood break-up during "the’eariy fall period"
(September to Octobef) in C. c.,éanace. This statement 1s based on the
'évidence that he'made numerous s;ghtings pf_grqupingS\of Sﬁrucé Grouse
with the age composition of b;oqu during this peripd.and on tﬁe fact
that only 1 oﬁt'gfjl4 broods ﬁhat he followed "disperqgg" #t thatvtime;
Haég‘evideﬁt}y equates brood break-up with dispéﬁaal although he fails
to substantiate this opinion. Furthermore, without marked individuals, Q

his data cannotvbe,construéd as evidence that brood bréak—up did not

occur among the grouse in his study areabduring this period. I therefore
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believe that behaviour associated with brood break-up must have occurred
and that it must have been of a more subtle nature than I had preriougiy
expected. * - : y o

A ﬁossible'explanationvis that brood break-up results from the
,gradualyweakening-of the bonds that.must exist between the»members of a
brood. Thus the brood female might lose her parental ‘attachment toward
her chicks and/or the chicks might become increasingly independant of
'both their mother andrtheir siblings. Such‘an explanation éains
credibility.from my‘observations on the caotive broods aad from‘the knosn
facts concerning break—up of wild broods. ‘
, In my earlier description of brood behaoiour prior to break—up, I
stressed the importance of vocal communicationvin'maintaining cohesion of
broods. The breakdown of the communication could therefore be regarded
as indicating that brood break-up has occurred. I did not systematically
collect objective data on vocal communication'withia broods and the
evidence that I present here is admittedly ahecdotal.v However, all the
captive broods ﬁaintained almost coastant vocalvcomﬁunicatioa untilnsome
tiﬁe between'mid-September and early'0ctober;‘ Of barticular siénificance
here were the loud, three-syllable calls which I term "distress calls"
(Fig. 7, given by chicks when visually isolated from their mother.
Groups of siblings would giye distress calls if visualily isolated from
the brood female, whereas'a chick in visual'contact‘with the brood female
butivisually"isolated‘froﬁ>its siblings d1d not. During the first few
weeks, chicks would utter distress'calls loudlf and persiatently'yhen-
Visually'separated from the brood female.‘ This would induce the~brood

female to "cluck" loudly in response//whereupon both birds would approach

each other until visual contact was reestablished at which time distress"



Figure 7'; Sonoéram of a "distress call" given by a Franklin's
Grouse of apprpximagely 55 days of age while

visually isolated from its mother.
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calls ceased. As the chicks matured, the tendency for‘the chicks and
brood fem%}e to relocate each other gradually waned. ‘Thereafter>the
chicks ceased to show distreas as long as vocal contact with the brood
female was poesible. . |

‘In 1974, I noticed that female BB (?rood-G)-(Tabie 1) no lonéer
responded to calls given by her chicks after 20‘September, and from that
time on her behaviour appeared to be independent of that of her chicks.
Thus I believe that this brood would have broken up at this time in the
wild. The two female chicks (GG and RR) in Brood G occasionally gave
distress calls for andther 10 days and for the first time‘showed a marked
interest in Brood F which was still maintaining vocal communication. |
This suggests that break-up of Brood G might have been 1nitiated through
desertion,of the brood female. Although only 3 days younger than Brood
‘G, Brood Fimaintained vocai communication until 20 October suggesting that

the exaét~timingbof brood break-up is independent of the age of /the chicks

and of extrinsic factors.

?

Unless chicks were orphaned,'there was no apparent vocal communication
between different hroods, despite the fact that individuals were often'w
closer to birds of a different brood than to their own brood mates. This -
supports my suggestion that individuals can recognize the voices -of
their brood-mates, as ig well documented for precocial and semi—precociai'
species (Beer'1970) Orphaned chicks which had apparently ignored broods
in adjacent pens prior to the death of their mother, showed a marked
attraction to them thereafter For example, the two chicks 1n Brood D 7
occupying pens 5 and 6 (Fig. 1, Table 1) seemed to be attracted to Brood- |

¥ °

_E, occupying pens 7 and 8 after the death of female YF (the brood housed

in pens 3’and 4 favoured pen 3). Preaumably theae‘chicka would have
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attempﬁed to join Brood E had they been able to do so. The interest in
Brood F sﬁddenly shown by the female cﬁicks in‘Broéd G (Table 1).after
their desertion by female BB'may indicate that juveniles will join other
broods after their own broods hav’ dis’banc}ed, as suggested by Herz'og\
(pqrs; comm.) for wild birds. | -

It contac; calls are indeed important in keeping broqd mates
together through individual recognition, cessation of this vocal
communicati?ﬁ must indicate Ehat brood break-up has.occurred. No
indiéatiqn of intolerance towards brood mates was shown by the birds
prior to this cessation of contact calls. This suggests that in&ependence
from brood mages is attained gradually through the complex interaction
.~ of Iinternal .and external stimuli, and not suddenly through agonistic
interactions. Brood break-up must be considered as the combinéd result
of two processes: gpe_waninngf pareﬁtal care and the develppment of

/

social independeﬁée-by ;he‘young. Det&iied documentation of both ,
pfocessés’is gequired throughout the entire period that a brood remains
intact. Behavioural ghanées in addition go'cessation of overt vdcal
communication_ma& also indicate the time at whicﬁ‘ah individual will
leavg a brood. I obserYed-the emergeﬁce of various behaviour‘patterns
in juvenile Franklin'sbérouse durihg the period Vheﬁ break-up of wild
broods occurs, which has not been previously described for this species.
I occasionally obéerved individuals suddenly fly for a few yards
with raised wings, sometimes fiapping their wings and thus progressing by
a series‘of ieaps.' This behaviour, which I termed the “"flap-run",
‘occurred in all bfoo@s thfoughout Septeﬁber and occasionally into early

October. A low intensity form of the "flap-run'" (movement in,é single

direction with liftle_wing flapping)Awas occasionally given by both brood
LI o ' ' ‘ '

\



R ‘ ' b

femaies and juﬁeniles while in visual 1isolation from other birds in the
apparent absence of any other external stimuli. I interpreted this
behaviour as an indication of "surplus energy" (Koford 1953) and thus
a possible artifact of Eaptivity alchough i; is possible that this is
indeed a part of the behavioural repetoire of wiid birds which has sé
far escaped detectibh.
A Qgré‘intense forﬁ ;f the "flap-run" was given by juveniles when
in visual confact withtsibliﬁgs. This behaviour was highly‘contagious
“and resulted in sudden bursts of uncoordinated activit& within the brood.
I did not observe brood females give this form of the "flap-run".
Birds which initiated this groupgaqtivity appeared to'give the "flap-run"
in response to the sudden.movement of another individual and in doing
so, stimulated the same bghaviour in all the juveniles in the group. It
is possible that the "flap-run'" given by juveniles when in groups is
both causally and funcﬁionally distinct from the "flap-run" given'by ‘
visually isolated birds. Similar behaviour ("jumping") has been documented
in wild flocks of Red Grouse and Rock Ptarmigan (Watson and Jenkinq'1964;“°
Watson 1972). This suggests thaf the emergence of this behaviour in
broods of Frénklin's Grouse méy be more than an artifact of céptivity.
In Domestic Fowl, apparently similar beﬁavibur termed "frolicking"
first appears when‘chicks are a week of age and develops into "sparring"
at apprdxiﬁa;ely two weeks of age (Guhl 1958). "Sparring'' differs from
"frolicking" in thatAtheﬂﬁctivity terminates with individuéls 1éaping’
up at each gfhér in the manner of fighting roosters, although no blows
. are actually delivered. Nice (1962)‘reviéw§ the literature on ‘this
type of behaviour in birds and éuggests that it is characterised by the

sharp turnms made by the animal. This she argues is part of the inmborn



movement of fleeing and thus should be denoted as fplay—fleeing". 1

find this explanatiOn difficult to accept for the "flap-run" of Franklin's
Grouse as this species responds to ground predators by flying up into a
trea and to aerial predators by 'freezing' on the spot, and not by
'running away conspicuously flapping its wings Furthermore.most of the
examples upon which she bases . her argument refer to captive animals

which were suddenly released.into a large enclosure after being_closely
confined. I feel that these examplesrare‘better explained by the
hypothesis of 'surplus energy'.

Watson (1972) classified "jumping" as an agonistic behaviour pattern.

It occurs when Red Grouse and Rock Ptarmigan are in groups and is
particularly common during the period ofihrood hreak-up. Although'l
observed captive Franklin s Grouse throughout the year, I documented this
behaviour only during the period when brood break—up would have occurred
in the wild.  This strongly suggests that this behaviour is of relevence
to the process of brood break-up. I do not imply that this represents

the mechanism by which juveniles actually achieve social independence

Throughout the same period that the "flap-rup was iven, I observed

anothe. distinctive behaviour pattern which I termed the '"nervous crouch"-
This was performed only by the juveniles in a brood and was elicited, by
- the rapid approach from behind of another individual (most frequently the
brood female butvoccasionally a female chick adopted this behaviour when
approached by a male sibling). The "nervous crouch" coneisted of an.
individual sudd;nly'adopting a crouching posture whilst making tramping
motions with its feet and rapidly jerkiné its head up and down and from

side to side (Fig. 8b). This behaviour’ clearly resembles a display given

‘by males during courtship ("head—jerk display . Lunsden 1961' "squatting
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_ Figure 8.

-

v

Sketches of Franklin's Grouse in Various postures.

(a)
(b)
(c)

(d)

The "alert posture".

Juvenile adopting ''nervous crouch”.

Juvenile in the "erect stance pius gull Cdll";‘

The "aggressive posture".
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display", MacDonald 1968; "Crouchingvcun Head-shaking", Hjorth 1970).

I shall adopt Hjorthfsgterm as itqdescribea this behaviour the most -
accurately. Birds giving both,behaviour patterns crouch in front of the
bird which elicited this diaplay, facing the aane direction or obliquely
across its path The "neruous crouch" differs from "Crouching cum |
Head—shaking" in that the tail in the former is held flat along the ground
whereas in the latter 4t is elevated and flicked half open in synchrony
with each head jerk. "Crouching cum Head-shaking" is. exclusively a

male display whereas the '"nervous crouch" was given most frequently by
juvenile females. On one occasion (see»below) I observed an adult female
give the "nervous crouch". The duration of-the "nervous crouchw ranged’ .
from a few seconds to 2 minutes. ) . | o
a4 Y

The incidence of the "nervous crouch" is clearly associated u&%h the

period during which break-up of wild broods occurs (Table. 2). It also

‘appears to be closely related to the age of the juvenilea, particularly

if only the broods om which I made detailed observations are included '

}(Broods A, E, F and G) (Table 1).. This{xuggeata that the "nervous

crouch" is given at a certain stage of physical maturity. The early

g observation of the "nervous .crouch” in Breod B on 27 August, was of male

BY which very briefly crouched and made tramping notiona with its legs
but -did not give the head jerking motions, perhapa ‘indicating only partiaIW»
motivation of the behaviour pattern. Brood E is documented as giving the

nervoue crouch" over a longer timespan than the other “roods. This was

[ 3
because the female juvenile occaaionally gave the ' 'nex vous crouch" very

¢

briefly vhen approached by the three male siblings which were ahowing nale

courtahip behaviour during early Octgber. .- ' R

I cvnsider‘the "nervous crouch” to be a behaviour pattern not

v
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previously described for Franklin's Groﬁse and distinct from "Crouching
cum ﬁead—shaking". "érouching cum Head-shaking" was the last component
to emerge in ﬁhe_qntongeny of malé courtship behaviour (Octobér) and
was givgn only by pales 1n‘response to females. The "nervous g¢rouch"”
was given by birds of both sexes and first appeared at the time when
males were exhibiting the first indiéations'of courtship behaviour.

Lumsden (1961) and MacDonald (1968) both suggeét that the '"Crouching
cuﬁ Héad-shaking" is a precopulatorx)display, though ﬁLcDonald admits
that mgles will occasionally omit it;v My own observations of |
copulations in the aviary suggest that this display is not a precopulatory
display and I agree with Hjorth (1970) that ;his is appeasement }
behaviour thch seems to attract rather than to intimidate females (see
Spring). The rapid moti;ns of E?e legs and hehd.combinéd with the
-cfouched posture suggests a m;fkéd tendency to escape (Hjorth 1970).

The "nérVous cfouch" can be viewed as éhbwing'an even greater
éscape component as it lacks the poteﬁtially intimidating stimulﬁs_of an
elevated’ tail. I suggest that the "ﬂetvohs cfouch"vﬁs qisd'a more
direct expression of the tendency.tb'escape than is "Crouching cum
Head-shaking"." "Ctouchiné cum Head—shaking"‘can be considered.gs the
attémpt of 'a more dominamt and thereforg)potentihlly intimidating

individual (the male) to reduce ‘the escape reaction by a moié'subordipate
‘ A , _

individual (the female) (see Spring). The "mervous crouch" however is
Aé}vgn by a potentially subordiﬁqte i#d;yi&ual to a po;entially'ﬁore
dominant individual (juveniles t§ brood fémale;vjuvenile‘fehales to male
siblinés); This_éuggests a quite different funétion_for tﬁese two
behaviour patte;ns.~ - | : -

My conclusions on the "nervous crouch" ﬁre_supported by two

obégrvaﬁions-of it occurring between birds other thhn~brbod7nnle§. On 15
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October 1974, the barriers between Broods F and G (Fig. 1, Table 1)
were removed and fem§1é GG (Brood G) adopted thé‘;nervous crouch" upon
encountering female YY (Brood E) for the first~t1me. Female YY |
»subaequently proved to be dominant over female GG. Both were juveﬁiles.
The only time that I obéerved én adultifemalg_adppt,the ?ngrﬁbpsAcrouch"
was duying an aggressive encounter between two non-brood females during
the autuyn. The doﬁinant individual slowly approached the subordiﬂate
individual in the aggrgssiﬁe posture (Fig. 8d) thus indicating imminent
attack. This prompted the subor&inate individual to adopt the ''mervous
crouch” briefly prior to fleeing. | |

The "nérQous ér;ucﬁ" and "Cfouching cum Head-shaking” should therefore
be considered”as‘two functionsdlly distinct behaviéur pattérns. ‘I
speculate tﬁat it is highly prqﬁabie that "Cr;uching cum Hea&-shakingf
ﬁas evolved from‘thév"nervous crouchﬁ; Hjorth (1970).suggested that the
head jerking mo;ioﬁ may hé%g originated from backward head bpobbing motions
characteristic of take-off. I que;tion thi; idea, as these two types
of head movement are quite distinét. Kruijt (1964) described similar
""head-shaking" motions whiéh may occur iq bouts of‘fighting‘sétweeh
méié Red Jungle Fowl and tr#ced their first appearance back ts the| feeding
behaviour of young chicks. fhus hé concluded that the head-shakin lby

adult males in an "irrelevant behaviour" given when f; a conflict

situation. I believe tﬁgt a detailed s;udy of the ontégeny of soci
behaviour is a necessary'prerequiéite”beforg va;id cénclusions can be
7 :fprmulated on ;helorigin'ofvthese displays.;

The only other-épecieé of grouse for which I have found reference '
to ﬁehaviour resembling the "nervous crbuch" are Red Grodse'énd Rock

Prarmigan (Watson 1972). Im both species "head-wagging". occurs in bogﬁm .

Ea - N -
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adults and chicks of both sexes. Captive birds apparentlp show this
behaviour, "when a man suddenly appears beside their cage, and
occasionally when another bird of the same or opposfie sex comes near"
(Watson 1972). a

This behaviour has not been'described for the other apecies‘of'b
grouse despite the fact that, many have Been‘the subject of numerous
detailed behavioural studies and several have been maintained in :
_captivity. Thus it is tempting to}speculate that this'behaviour‘may
indicate closer phylogenetie'relationship between Lagopus and
Cunachites, than‘has previously been considereo. Short'e.(l967)
arguments for merging‘Canachites into Dandragapus and for.maintaining.
Lagopus as a completely discrete group are far from convincing. Many
similarities can be made between Canachttes and Lagopus (eg. natal
pluma e, general appearance,»social behaviour); However, other
behavioural, anatomical and developmental similarities and differences
among these speciesrneed»to be examined before any strong eoneiusions
could be drawn. |

Thus, I suggest that the appearance of the ' nervous crouch" and the
"flap-run" in the behavioural repertoire of juvenile birds ‘during the
period when brood break-up occurs, is an expression of powerful
conflicting agonistic motivations. |

1 present'here a brief review of mp observations on the'ontogenetic
development of male courtship and territorial behaviour ag most ‘of the}_
behavioural components aaeociated vith these displays appear durins the
‘brood break-up period.' I adopt Hjorth's (1970),terminology for
behavioural conponenta that have been previously described and refer

the reader to that authority, plus the accounts of Lumsden (1961) and

o
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MacDonald (1968), for the descriptions of them. The appearance of these
behaviour patterns are of relevance to a better comprehension of brood
break-up as they indicate the development of sexual maturity and because,
the social nature of these displays increasedAthe numbers of interactions
occuring between members of. a brood.

The chronology of the first appearance of several behavioural
components of male courtship and territorisl display is presented in
Table 3. The ch;onological sequence of these behaviour patterns is
indicated by the order in which they wére presented in Table 3, for
example, the "Upright" sas observed first and the "Crouching cum
Head-ghaking" sas the last to be recorded. I observed two behaviour
patterns that have not been previously described for this species. the

"erect stance plus gullgcall” and the "gull call plus flap display .

When giveng the "erect stance plus gull call", a bird would adopt
a very long-legged stance, with the neck stretched upwards dand forwards
and'then give a fairly loud harsh vocalisation, whith was reminiscent to
me of the flight call ofvthe Herring Gull (Larus agentatug) . This.
posture (Fig; 8c) resembled the crowing posture of the Domestic Fowl.
Whilst. uttering the vocalisation, the bird would often make a few steps
.- forward and would half fan its slightly elevated tail in synchrony with
‘each syllable. - The "gull csll plus flap display"‘strongly resembles
the "erect stance plus gull call", with the addition that the bird held
the wings horizontally out from the body and immediately after vocalising,
‘would flap the wings stiffly about three times, at the same time hopping c
forward. It is possible that these behaviour sequences represent_
w‘difterent motivationalvlevels for the same display. It was.my

impression that the vocalisations uttered during the "erect stance plus o

[
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gull call" were higher pitched than thoae in the gull call plus flap

display", which, clearly tesembled the "aggressive call" of mature males

(Fig. 9). Unfortunately I was unable to record on tape the "gull call"

. for sonogramndepiction.

I could detect no external stimulus{that,might have elicited these

-behavioural patterns. Both were given in close proximity to other

RN

birds without any apparent interaction occurringandzﬂso when in visual

K isolation. The vocalisations and movements of the retrices resemble

those given by mature males giving the "aggressive call" The upright

posture of the juvenile males when giving the .gull call” is however

’quite unlike the "aggressive posture" of a adult male (Fig. 8d).:.The

wing beats of the "gull call plus flap display' may be related to the

drumming behaviour ofaterritorial males documented by MacDonald (1968) ,
but resemble more closely the position of the wings in the "flap-run".
© Juvenile males had ceased 'giving brood contact calls prior to the

emergence of these behaviour patterns, thus they may not be given by

juvenile males while still in contact with a brood.
In the‘aHéence of precise information, the phenology of behaviour
patterns may be used with discretion, as a crude indication of the type

of causal factors which may underlie this behaviour. I intimated above

‘that the/eﬁergence of the "nervous crouch" in the behavioural repertoire

~ of juvenile Franklin's Grouse may be related to age and hence physical

S . .
maturity of a bird;ﬂrather than to external factors. As the "nervous

crouch" suggests the presence of conflicting agonistickmotivations, it

is possible that this behaviour is closely associated with the time
when a bird gains independence from a brood. This leads to the

suggestion that perhaps the timing of btood'break—up is also related
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to the age of the juveniles. However these conclusions were bgaed

on broods of comparable ages (all broods excgpt Brood D; Tables 1

and 2). The juvenile males in Brood D gave the various coﬁponents of
these dispiays on approximately the same date as males in other broods,
"despite being at least 20 days younger (Table 3)._ This‘strongly
intimates that this behaviour at least may be strongly influenced by
external factors, for example, photoperiod. Thié'might also be frue for
. .the "nervous crouch". I made only brief observations on Brood D; thus
probably missed this behaviour pattern, although it is most likely that

—

the birfls did give this behaviour. A statistical test for analysiSﬁof

'

variénée‘baséd_oh detailed observation of at least ten broods, to represent-.
~as wide a range in age as possible would help clarify this question.
Documentation of‘behaviour'patterns based on detailed obserﬁation
should be followed by experimental studies designed to analyze the
factors responsible fbf ﬁhé expression of this behaviout. In particular,
the potential role‘of hormonal control of behaviour needs to be |
in;estigated in both the brood female andvthe_juveqiles (see Cuhl 1962).
Hormonal factgrs might also explain the occésional appearance qu
cﬁaracteristically male behaviour patterns in juvenile females (Table'3).
A particular physiological state may charactérisg individuals Just pfiog . -
b.to the time’of emancipat;on from the brood. Such stﬁdies‘hust cerr thg%:“ |
entire period that broods rémain as cohegiQe uhits.
In summary, my work.suggests that brood break-up of Franklin's Grduse
is not the result of aggressive behaviour, as is the case of;somé spegies
of birds (Howard 1940; Nice 1943: Wood-Gush 1955). Instead I propose“ |
that in this species, the dissolution of the family unit involvé; both

the waning.of ﬁarental care and the increasing develbpmeht of social .
B ‘
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independence of the juveniles. Both processes need to be carefully
documented and their.underl§ing causal factors analysed. The actual
timing of prood break-up will reflect the combined behavioural
characteristics of all mebers of the brood, which in turn are dependent
on the complex interaction of internal and external etimuli. Variatiqn
among broo&s in timing of.break-up may therefore be expected, as a result
of individual differences in behaviour of both brood femaies and their
young, and of differences in tne“eize, age and sex composition of broods.

~ﬁ"’tigation of this problem requires work done B/th in the

H”tIve condi;ions. My suggestions are consistent with

I onserved no, changes in the behaviour of juveniles, which might
have indicated that an individual w0uld have dispersed had it not been
cenfined: Thus 1 an unable to conclude on‘the basis of this study,
whether or not brood break—up:and dispersal are‘coincident in time, nor-
lto determine which factors might cause an individual to disperse. If
these two phenomena ‘are 1ndeed separated in time,'then conclusions based
on the behaviour of birds still confined together ag a family unit after
the time when brood break—up had occurred, would be extremely dubious. ‘
I believe that only a radio—telemefryqstudy on wild broods could
establish whether or not these two phenomena are coincident in time.
This is a necessary step before any attempt is made to determine the
causal factors of dispersal. Unfortunately, no information nas been
publishe&.on the actualltiminngf brood break-up and Antumn dispersal<of
wild Franklin's Crouse.

Studies involving the use of radio-telemetry have shown that brood

~
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break-up and digpersal are temporaliy discrete phenomena in the Ruffed

' Grouse (Bonasa wnbellus) (Gddfrey and Marshall 1969) and the Greater

Praire Chicken (Bowman 1971; Bowman and Robel '1977). This implies that
the causal factors fesponsible for tﬁem are d;fferent. In the absence
of contrary evidence,-I speculate that this is probably also true for
Franklin's Grohge.'

No attempt has been made to date to determine whicﬁ factors induce
an individual grOuse to disperse. The first step must be to establigh
whether or not all j;veniles disperse in Autumn. Most field workers
have referred to dispersal as mo@emépt_from the‘stdﬁy area (eg. Chambers
and Sharp 195§; Keﬁpie 1975), an assessment wﬁich contributes little

4

to a,better understanding of the biological significance of dispersal,

R
B

and which gives no more‘thaﬁJan‘extremely dubious estimation of the
. . N . :

percentage of bir&s that disperse. For example, an individual which

moves across the boundary of a study area from a point just inside 12,,
would -be considered as having disperséd,rwhéréés 6ne that made a larger
movement from the centre of the gtﬁdy afe# to just within the limits of
thebboundary would be consiéeréd as having nof diépeféed; There is an
.evident neéd.for more dessfip;ive work gb be conducted.on pfecise v

distances moved by juvenile grouse. The results of such studies should

'be presented in a manner enabling assessment ofAthe relative effects of

such factors as age, 8ex, genetic relationship and individual differences

of behaviour.
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influence its probability of moving the following spring.

59

Winter

The second part of my main objective was to determine the factor(s)
which cause Franklin's Grouse to '"disperse" inuthe spring (Keppie 1975).
Three basic explanations are possible:  juveniles hsve an innate tendency
to disperse in the spring; juveniles have‘an:innate tendency to disperse
in the spring only if stimulated‘to da so by iIntraspecific or other
environmental factors; juveniles lack an innate tendency to disperse in
the spring, but are forced to move from the wintering grounds by )
intraspecific interactions or other environmental stimuli.

Keppie (1975) documented a non—significant relationship between the
size of‘the overwintering population on his study area and the.number of
.yearlings which became established in the breeding pOpulation the .
follqying spring. This suggests the possibility that spring ﬁovements of

juveniles were influenced by intraspecific interactions occurring at some

time between the termination;of‘autumn dispersal and thevcessation qﬂ

'spring’moﬁements of junveiles. During the winter Spruce Grouse

‘frequently. aggregate in small transient groups except for the adult males;

which generally remain solitary (Ellison 1972; Herzog 1977). Dominance
relationships could be established among birds encountering each other_

in these wintering groups. The'relative dominance of a Juvenile couId

Adult Franklin's Grouse of both sexeés are territorial during ‘the
‘breeding season'(Herzog 1927). \Males of C. o, osgoodz (Ellison 1971),‘V
c. e. canace (Anderson 1973) and C. c. fran@Zinii gThoﬁpson’1972) ret?in_--
the same territory in subsequent years. ,This:isralso generallygtrue of
male.BluewGrouse (Mchicholl Mgi) and;malelRuffed Grouse°(Boag 19765.

- ;26” ' e S
IMcNicholl® M. K, in prep. PhD thesis, University of Alberta. -
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No information has been published on tenacity to breeding territories by

& i

female Spruce Grouse. However, the facti‘pat migrant females tend to .

return to the same winteriné‘zﬁavbreeding areas (Keppie 1975; Herzog
. Cy

1977) 1indicates that fema1eé do 'show site tenacity. Birds:which have

) B

previously held a terfitory?ippear.to have ancadvattage over newcomers

when cpmpeting for the sam;:site in sﬁbsequent yéars (Collias and Taber
1951; Hinde 1956; Klbbfgr 1969%. Assuming this to be true of Franklin's.
Grouse, healthy adults hill be doqinant 6vg; juveniles when ;ggfitorial
interagfions occur, irrespettive of dominance rela;ionsﬁips'whi;h may
héve-been estéblished during the winter. Thus sgcigl inper;ctions |
bet&een adultsvand fearlings dufingﬁthé #inte; are noE likely to have much-'

impact uﬁon movements of juveni}es the‘follawipé spring. On the other '

"handy.the relative dominance of an individual withih.fhe‘juvenilé cohért
ggth affect the probability of its moving’iﬁ the spring. Collias and

TQ&Q& (1951) documentedléﬁeuaxisggggg éf dominange.hierarchies amorig
o o . . _ T S o
tfgnsient'flocks of Ripg—necked Pheasants (ﬁhaei&nus colghicus) during

. . o .
the winter, and found a strong association between the establishment of

g crqwing-territories‘in the‘Epiing~and ability to dominate othér cocks in-
the winter.

Memha“mmbnmuIoMund@W%nuNheMMsmwnﬁ :

T - S , i : T

¢ . “ .o -
'~ between male siblings in those broods with more than one male juvenile,

L4

‘that is\Bfoods D and E (Table 1). . I first obse:ved'this aggression on

16 October:® PO (Brood E) chased WPU: PUP (Brood E) chased BLP and OP

/but showed no aggréssion‘towardsrfemales' .ad YBL. Interactions
o R . . acelS

oécﬁ?red among unrelated male juveniles upon first encounter, with

’ ’ .

! }
!

L ‘. .
‘relative dominance being estahI?phéd quickly 61:hout physical contest.

Male BY of Brood B (Table 1)‘Eas*1 st in sosial scacqs-dnd male BLP of

.
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Brood E was highest. Prior oo ali@wing the broods to mingle, BLP had
.become don\ilnant over PUP, thereby teversiugv their social status. At '
,.that ‘tin;e P.UP eppeered. to be injured, the iujﬁ:;y possibly.oaueed 'by

colliciing vir;t'; the wre after being suddenly,’ frightened by a predator.
~ A Great Horneo. owl 4(‘B§;bo’virfgin1;anu8) ua; known to \_ha.ve"j visited the aViery
'on the two days prior to this dominance reversal. This kgression,

which did not appear to be as intepse as bet:veen males in 'she breeding

. season (see Spring?,', .reaulted in the establishment of a do-inance hierarchy

ﬁ? N . s .

, oetueen' male siblings vithi}{ a brood. . These interactions occurred ‘after
the perioﬂ when btood breek-up ami Jiepersal would have occurred naturally,
and therefore indicate that similar interactions between male juveniles
nay take plcce in the wild after these processes have oc.utred.. :

Aggression betveen -ale siblings during this period coincided with
t:he occurrence of male territorial and couttehip behaviour in the, saﬂe
birds (l‘eble '3). The doninaut adlt male, YG 'in 1973 and BLP in 1974- o
‘also sbo\ged a resurgence of certitotial behavimxut this tine ; '
Resurgence of 'tetritorial beheviout in the fall has also been dmnoetated
in the wild for. Alukan Sptuce Grouee (Bllison 1973) Red drmiae (Wateon h
1964) and S!;i;o-tailed Grouee (Pedwecetes phastanellus) (Bvans 1969;

. Brovn 1971) ‘retritoriel bel:.lviour of male Blue Groun (Siurd 196&) .’;-"'
and of nale ning-necked Pheasants (Collias and Teber 1951) correlates with

P eeeeonal increases in tesl;icul.ar weight. I-puncation of androgene
ceused a rise in aggression of ule Sharp-tﬁ}dlea Grouse ('l'robec and. &

i 5 ) A0E :

Oring 1972), an increue in the size of" territory held by male Red Grouse

(Heteon 1964) and in Doneatic Foul W an increase in eggr ssivity |

&
. . 3“~:_"
B
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Grouse that exhibit territorial behaviour during late autumn and early
winter. 1 speculate that in exhibiting site tenacity to a breeding

territory (see above) and territorial behaviour in the autumn adult

O
male Franklin's Grouse would discourage juvenilés and possibly yearling

“males from attempting to establish themselves on occupied territories.
0

Some adult males migrate between. ‘breeding and intering ranges (He?zog
pdrs\ comm 2 Ihformation is currently acking on whether these males .

uasserf thegx tngitoriality through aggressive behaviour prior to
/&-“v
-~ migratiig Nto the ‘winter grounds g?Aggression between juvenile males in

&"'

4!Eg,early winter might decide which individual would remain in a given
- ,,‘_,.-{h-v.-
g

'*sr;a the following spring. A territorial ‘male which 1is incapacitated

’

in’some vay might also conceivably be displaced at this time.

No evidence has Qeen published that female Franklin s Grouse show

N
f

R an increase in aggressiOn during the fall. Captive females maintained

b ‘in a group in the autumn showed no increase in aggression in the autumn,

but did show an increase in the following spring. Th%s raises the
question. why do only males exhibit aggression in late autumn and early
" winter? Further field work is needed to solve this problem. a

\ on 15 October'1974 ’l removed the barrier separating Broods F (pens,
1-4) and G (pens 5-8; Fig 1. Although I had observed no aggression |
between any females wit in either brood prior to this date, agonistic :
in;ersctions‘occurred tﬁhen femaled’of different broods at or soon
after tbeir first encoLnter, with the result that all fenales in Brood F
domi,;éed all females ' including the: adult hen in Brood c.,'\K The only male

a juvenile in the‘e broodd (WW. of Brogd G) was aggressive towards females
of Brood F but not to either its parent or its siblings.% These : f

dominance relationships were established without known physical contest.

@ . : - o

N 4
N
&

>
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’

In'each case, the dominant individual chased the subordinate without
. opposition.
In 1973 1 did not remove the-barriers separating Broods B, C, D and
E (Tabie_l) until 25 November, at which time there wd‘lalready permanent

_ snow cover. Age uistic encounters did not occur between unreiated females . .

upon their first encounter. This may indicate that ’i)ni\% :

¢

female-feina’le_ agy <ssion » is lower. than during Octol‘iml
not make detailed observatiens ;t the aviary between ~25" ﬁd@ember and 18
' February 1974, 1 did observe ehort chases between females during thiaz: ’
period indicating ‘that a dom:tnance hierarchy was . eventually establiv o
' . oL ,~-ﬁ,«'.
among femalea. _ . ' ‘ _ - - ~;qiﬁ
‘On 25 July 1973 I moved allinon-breeding birds to the south side of
. W
the aviary and gave them access to pe:m 9-16 (Fig. 1).” These Birds— had(

\

]
|

prev?.xaly been isolated in pairs, each pair with accea: to two Re‘s.
Many agonistic interactions were observed between birds of the. sar sex‘
as soon as they were allowed to mingle, and a linear peck“ etder was by
* rapidly attained.: Yearling mal'? YG (Appendix 1) proved to be the
dominat;t male‘, but was uceeaivel aggressive and thus removed from the
flock after killing another urﬁf RG. Another ygarling male, RY,
subaequently became the doninant malaaﬁTwo Yeariing fenales, l'Y and sw, |
occupied the two highest péei,tiona itﬁhe fellale peck order. |
‘l’heae three seta of obaervationa indicate that captive Franklin 8
'-Grouse rapidly eatabliah an‘doninance _hierarchy v}:en individuala are
, alloved to mix for the .-fir‘at time during the late sm-er, autumn and °
v:ar'lyf ﬂnter. ',l'hua it is poaaible that aocial atatua ia eatabliahed
anong wild bir7/a during the period of winter flockins. even though
auociationa between particular individuah lay be of a very transient" _

. « nature (Euilo[n 1972).

g .
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On 17 February 1974 I opened the maintenance doorways in the central
building (Fig. l), thereby allowing all birds.in the aviary to mingle.
Overt aggressive interactions did not occur when birds from opposite
sides of the aviary first encountered one another. For example, when the
dominant male, RY from the south side of the aviary” first encountered the
dominant male from the north side, BLP, no interaction occurred. I did

nat make detailed observations at this time, but a social hierarchy was

.. established subsequent to this date (Table Io 5). The fact that birds -

)
did not interact strongly on their first encounter may indicase that levels

s -

_of aggression are lower in mid winter than in early winter and/or that

o - )-

) -

i ;
the birds are at first intimidated when entering mf..unknmgn" area, in this
s “s < ’) T b Pl .
case the central walkway (Fig. 1). - ,:m L f’i' "“5'
ST B, »]

“w:

I allowed all the birds housed in the aviary toznil}gie from‘ February

ml.t‘

to April, as 1 felt it important that the,juveniles be. expo‘niﬁ.
" all sex and age classes prior to the time of spring "dispersal" in the
| wild (Keppie 1975) I allo hoped that fr&edom to mingle might give some
insight as to whether winter flocking in e‘hi“s'species is the result of )
social attraction, or rather simply the congregation of several birds at a .
period when levels of aggression are low‘at some favoured resource,- for
| example a par®icular tree as suggested by Herzog (1977)9 .

-In contrast to spring and summer, the centtal valkway proved to be ',
especially favoured during thia winter period, and I frequent_ly observe&
as many as tvelve ‘birds in this walkway at the same time. The level %
aggression was very low, resulting in few interactions. Occasionhlly one

bird would chase another briefly,‘or an individual would move aside at the
e .F AL

approach of another, but a few ninutes later the same individuals might

feed within a feg?winches of each other. A ‘11near peck order was apparent

o
~ "

-
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Table 4X Number of aggrlhsivé—suhmissive inferactions among male

»»Frankiin'a Grouée.;17 February.tolZZ April 1974,

’

o

i

Losers
Winners BP  OP WPU PUP RY YBLY YBLA

BE  (Juv) = - 10 3 1 2

0P ' (Juv) - 5 - - 1
WPU (Juw) . 10° - - - 41 -
PUP  (Juv) - - =) - 3 -. 3 '
RY (Ylg) - - - - - - -
YBLY (Y1) = - - e - - 3

BB ) - - - - oo o
BR (Ad) - - - - A
BY (Juv) '-“ - - - - - -

MY f(JQ%)‘ Co- - - - - ,{_ o

Ad .

BB -

6

-1

1o

. ? Unidentified male

¥ Dominance reversal occurring on 21 April

b .7 . L
Interactions occurringprior to 21 April
a ‘ﬂ,;t oo
- :‘2‘&9 o
a ‘?». €.
- RN .
o Fral e s v T -
| S L
’ % RS
o 1\{%5*
v, ) "‘r’f R
W -
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Table 5. Number of aggressive-submissive interagfions among female

Franklin's Grouse, 17 February to 22 April 1974.

Losers R \
Winners S8BT WP T PUO 00 OW PUW .WO ?
SB. (Ad) -2 1 - 3 o g
WP . (ad) - - 4, - 1 2 1 1
PUO (Juv) - - . - - 1 - 1 2 <
00 (Ylg) - = - - = .1 2 -
oW “(Juv) -*&-— - - - 1 - -
. ’ 4:-‘," . p 'l\ ,’ . ‘ B ; . N
© . PUW (Juv) - N S - STl o o
o WO (Juv) e T T
o . { . . S - .
. , - S
- +1 Unidentified female ’

w-"
o
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\

_ among those individuals_for which I observed social interactions (Tables

4, 5).

In all cases males were dominant over‘females, Dominance was more
marked among males than females! Adult males of ong or more yearslof age -
were seen less often than either juvenile,males (X2Y§~?322-7; P < 0.005)

or females (x2yc = 26.7; P < 0.005) among the other birds in the central

A walkway, possibly indicating that older males were less sociable than birds

Pf other age and sex classe85 Juvenile males were seen thgre as‘frequently
as females (x2yc = 0 1; P. < 0.5). 4-Adu1t male Spruce Grouse are rarely |
found associated with other grouse in the wild during vinter (Ellison 1972,
1973 Herzog 1977) Very few interactions occurred between females |
during observation periods and when they did, it‘was often not possihle'to
identify the individuals involved.

-This. social hiararchy was stable throughout the winter period, and
G‘

no overt aggreégfon was obsérveg until 15 April. The relative dominance

a

of birds which had encountered each other prior to 17 February 1974 remained

the same throughout the rest of the winter period, with-the exception't

. .
that male WPU had become dominant over male BLP. Implicit in the

establishment of a stable peck order is the ability to recognize and

remember other individuals (Schjelderup-Ebbe cited in Wood-Gush 1955).

~ .Schjelderup-Ebbe (op.cit. ) found that Domestic Fowl forget other

individuals,and consequently their relative social status after 2 weeks

separation. Extrapolation of these findingg Lo wild birds is of little
]

- value until more information has been‘documented on the frequenq; and

'duration.of associations between particular individuals in the wild.. The

ability of Franklin 8 Grouse to remember other individuals could be testei

easily by experimental manipulations in the captive situation.. More -

¢
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information is also required on the movements of wild Franklin's Grouse'

relatlve to other individuals. Individuals may have preferred sites for

‘ "feeding, roosting or other activities in wﬁéch they become dominant over

n . /

‘ other individuals to which they are generally subordinate (Thompson 1960).

-The captive grouse were noticeably lesa active during the winter
than in either spring\or autumn. The fact that they showed a marked
preference\for tne central walkway could’be caused by soclal attraction,
attractipn to a particularly favoured area (better shelter, more. food, etc.)

or a combination of these factors. This problem could be studied in the

captive situation by maintaining a group of grouse in an aviary that is

divided into equally attractive subdivisiaﬁ5 I do not feel that the

aviary used in the present study was suitable for such an experiment.

I verv‘rarely observed birds together in thelshelters'although they were

- often in very close proximity in the central waikway.‘.Perhaps the amount
"‘of’spaheﬂavailable influences individual distance.

_* In summary, during the winter agoniatic interactions between the

captive. Franklin 8 Grouse resulted in the establishment of stable social

hierarchies. This suggests the possibility~t§$§ssocial interactions oceur
among wild Franklin's Grouse during the winter flocking period and that -\

these might affect the movements of juveniles in the following spring.

-
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‘Spring
Keppie (1975) combined totals for three years, showing that 60 percent
of overwintering juvenile females and 4;'percent of overwintering males

emigrated from his study area during the spring. The number of juveniles

that eventually settled on his study area following the cessation of:
'"spring dispersal' appeared to be inversely related to the size of the
.overwintering population. On the basis of these data and inllight of
- apparently good survival for birds of all age and sex classes, Keppie
(1975) intimated that "spring dispersal“ may act as a density dependert
mechanism serving to regulate. the size of the breeding population.
"Herzog (1977) has added-support to this hypothesis by showing that both
sexes maintain exclusive territories in spring that force non—territorial
birds into vacant habitat. Acceptance of this hypothesis must await proof
that’ juvenile birds have an innate tendency to dic.orse in the spring only
if stimulated to do so by some form of’ population pressure, otherwise'the
observed spring mov ments are merely movements_in response to social ,
pressure and have nothing to do with dispersal as an innate‘phenomenon.
1 consider the-spring season‘to haue commenced on 16 April 1974, as
this date marked a radical change in the social organization of the captive
v birds. Prior to 16 April the captive birds had existed®fn a gstate of
relative harmony under a stable and apparently linear peck order’ (Tables 4,
5). On 16 April, I observed ‘male WPU adopt the "aggressive posture" (Fig.
8d) and utter the "male aggressive call” (Fig. 9) toward male MY. ~Birds

adopting the faggressive'posture" lower the body and hold the neck out

.‘horizontall;. This posturevindicates imminent attack, and is the same

*

in both sexes. The "male aggressive call" can be . described as a harsh

growling sound. During agonistic interactions in the winter, the dominant
. - . <
. , , _ ‘
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\
Figure 9. Sonogram of the '"male aggressive call" given by

a male Frenklin's Grouse while threatenting

©

another male. -

e

Figure 10. Sonogram of a "moan call" uttered by a female

Franklir 's Grouse.
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birds would occasionally adopt the "aggressive.posture" towards a
subordinate bird, but never gave the "male aggressive call".

The "male‘aggressive-call" has"been described previcusly as given
by males tooards other males during:territorial interactions (MacDonald
1968;_Harju 1969).A I observed captive males utter_this call only during
the spring and autumn suggesting that 1ts occurrence is related to the
annual cycle of testicular'development (Simard 1964); Similar aggessive
‘behaviour has been described by Stirling and Bendell (1970) for male Blue
Grouse and by Watson (1972) for male Rock Ptarmigan. ) . l

| The period 16 April to 22 April was characterized by the sudden ‘
development of extreme intolerance by certain j;renile males (WPU PUP,
BLP, OP) toward subordinate males (Table 4). | These dominant males were:
from broods which included two or mo/  male juveniles (Table 1). Usually
visual contact with a subordinate male by these birds elicited the "male
aggressive call" prior to attack. When threatened by a dominant male in_
this manner, subordinate males”immediately>f1ed- Thus, 16 April marked

a

a transition from a hierarchical social system among males to a system
e
based on despotism. Males were involved with no overt interactions ‘with

females during this period. . S ‘f .

On 18 Apr‘n an adult male (BB) was found dead,. presunably having

collided with the wire mesh while attempting to escape from an aggressor.

I also observed male WPU attack ‘a. bird of higher social status (OP) (Table

4) which had not .exhibited intense aggressive behaviour prior to this date.

|
Male OP did not retreat and following a very brief encounter, WPU fled with

"-;OP assuming the role of aggressor. The following day male BLP gagg i
u"male aggressive call"_for the first'time,vand was observed to domir = -

'both his male siblings PUP and OP (Table l). Since WPU had been dominaut
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over BLP during the winter but subordinate to OF, a triﬁgul&&ﬁninance
“hierarchy evidently ‘existed among males WPU, BLP and‘PO at this téme.
Another adult.male, BR, was found dead on 19 April - ;
Thus this period appeared to be a time when certain juvenile males

were attempting-to assume the role of despot among males in the_captive
, flock This contest was finally decided on 21 April when BLP was ‘seen to
run the entire length of the central walkway to attack male WPU who was
chasing male MY. Male WPU- fled from Bl: immediately, and the latter
then assumed male courtship.behaviour towards a female. This was the
first time that I had observed male courtship behaviour towards any female
since :he previous October., The;eafter male BLP assumed ‘the role of
~despot and almost constantly dis;layed to the females. Other males were:
. attacked whenever seen, with the result that -eeveral more died (PUP, WPU,

RY, YBLA). ,Three juvenile males, OP, MY and BY, survived the spring by |

(Y
i

remaining very‘secretive and inconspicuous. :
,Thefaverage territory size of adult male franklin's Grouse at Corge
Creek 1s'1.0 ha (Herzog 1977)i Thus a single male would be expected to
include the entire aviarywas its "territory". However, 1 expected this
" role would be assumed by a yearling or an adult male, rather than a juvenile.
In the wild, male Spruce Grouse of more than one yeam,of age exhibit
territorial behaviour whereas most yearling male: do not, even 1if- they
become localised (Ellison 1971, Anderson 1973; Herzog 1977). The most
likely candidate for despot in «the . aviary was & yearling male, RY. This
bird was captured as a juvenile in 1972 was housed with a female, and
Utexhibited territorial and courtship behaviour in the spring of 1973. RX‘
was the dominant bixd among the flock of adult and yearling males in the

w
autumn of 1973 In fact, male RY ‘was the only male of more than one year
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of age to show territorial behaviour in the spring of 197Io OnA.18 April
RY uttered the "male aggressive call" towards a juveni% male, » and
on 21 April he was observed to make a "flutter flight" (Hjorth 1970).

However RY was apparently unable to dominate juvenile male BLP who later |

killed him: o A Cod : o . --

) .

" In the spring of 1973 males’ were housed with females, each pair having
.access to .two pens. Males of all age classgs exhibited-territorial and

*ourtship behaviour despite the very close proximity of other territorial .
@« o '
males.. Aggressive interactions frequently occurred between adjacent males,

‘as they were able to establish visual contact th,rough the wire ‘mesh whenq ¢
: . N
using the perches in the runs.. These males had been housed in this manner
‘since the previous autumn. This suggests that physical contact must be,
.

1 possible before a dominance hierarchy can be manifest. As birds .appeared 3

to recognize their relative dominance status.ot- thelr first encounter with
A

another individual and did aot resort to a physi;:al contest, this raises

the question. what factor(s) decide the outcome of, the in‘l encounter

~ between two individuals? Collias (1943) revi‘ewed the. factors which affect -~

success in initial encounters between Domestic Fowl. ‘

’

The fact that the only birds to exhibitu an} form or territorial

behaviour were those of the five hi’ghest rank suggests \{hat the other =
e, ‘ .ﬁ“-’q

birds. Were psychologically castr@ted 'l‘bu's tfbg establishment of a peck

rder during the winter ‘season appears to a}i&ct the behaviour of males
L Y ‘.'. . 'J : - 3 B . «
du,ring the spring. R R : : . . e

. M
W . . ~T

The fact ‘that a juven:[le. -male became the territor\ial male iﬁ the o
' | ‘

‘aviary appears to contr@dict\ information known ?for wild bir_ds.‘ There .

aré' two possible explanations: that male BLP would have been able to
’ a N B )

- B
“a

est‘abli_sh a territory in the wild had it competed with any of the ofm‘
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. nlha vhich 1,t doninated in ‘the """”e{fr that tts ability to eatah.ueh PR i
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territory is en artifact of the captive aituation. L % '
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The adult end poeaibly the yearlin; ul.ea vould preemably heve

R

held territoriu had they been 1n the vild and thus a. juvenile nle ',

~

woul.d not likely have bedn able até duplace the- 1n the eﬁ'ly épring "\
! Hd;ltcrholl (ns) docu-ented a cuaa;*of 3radua1 diaplace-ent o&aalong
| eetd:uahed adnlt nale Blue Grouse from 1te terri,tory hy an epparent»;’/
o ~ yearlin; after the for:qer developed>a ee%ﬁt li-a, vhich vould have -
' 1§clpac1tat.d this bird in: tts atte-pte to dupl.ay ‘at the "1ntruder .

He also noted -everal cuea 1n which olqler males returned m their | \

r ("-— ‘ '. M
‘ previoua terrj.toriee early 1n the aprin;. ‘but Later di.uppearesl with the
v o R\

”rritoriee :I.n some cases bein; occupied«by yeatli.nga ‘rhe captive Adult

Frenkl,in s Grouae had'heen captured as adnltq\er yearlinge (Apgend

. and ,thua had prohdly held tetritorie. the vﬁ.-d or, in the c‘ 4
.- {J : ' g

yearlinu. vere locau,aed&hn a wait. of hebita _ Perhl.pa re-oval o~ theae N\ &,
SRR o] 5 ¥ " .. %
@ - birda fro- knongn unita of hab:ltat. (territori -'te-wed °aqy ccl-pe\?ecive N

. - “» ¥y R
sl

advantade they voeald otherviu _have"hel,d over juvepile. birda ﬁn agoniatic

A' !

"»9‘ 1 ._1

. encountera.a, _,_' tim m t‘.lre e&ility of . qﬁult -ales to eatabuah a neu '

terr:ltory uxht be ttalnet.\ by T radio—tele-etry atudy of nalea vhich n'e ¢

naved in the ﬁntet tg a differ t locationb ‘ EORR
' » o
The yearlﬂ.ng ‘male cohort haa been neglected :I.n fiel.d atudiea of Spruce gt

Grouae. Althouhh fev -ale Sprt!ce Grouae beco-e territorial in their fi’ AN

L springz (Herzog 1977), ‘no 1mforution haa been,published on. their subaequent

behaviour and nove-enta related to eatah‘lishjtnt of a breeding territory

[
f .

P 1n the:l.r second spring. 'l’hua, perhapa the yearling na].ea in the avi;ry
‘ ‘1 would not have held a territory' the previous aulner had they been :ln the e

2
wild and therefore would not. be expected to have an. advantage over the

. \ - .
L . . L . . e L 1 - R . ., “ - “ .. W '.'
e, o o .O.‘. - ‘ . . - e - \ ‘ S B
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. defen::le vi;ll occur “ong rej' ‘ Len
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v

juveniles. This is unlikely, hwever, as these males had been captureﬂ’ .

. . . - A'_ . . ) : ‘ = ) ) by
- . . ’ - w‘ N N o ® .
. . .o . W L TP 76

of o ~

,, ’

as juvéhiles, and they had exhibited territorial behaviour in the aviary

/

in the sprin& of 1973. I believe. therefore, that the captive males of

- more. than one year of age did m)t feel "eoteblishqg" as territorial

£ 3
ﬁii&pt% in the *eviery. and thus were duineted by. the mre nggresaive

»

ssibly atronger juvenile, uleo of Broods D and E ('l:able 1)

?‘rhe fact that uggrensive beh-viour appeered,(‘n-ons‘captive birds e

w

-~ <

before the appeerence of tourtship beheviour suggests that this may

S

occur-. eloo in the wild. ol spgcule.te that a resurgence of territorial "'i?éf .

4

P

that eggtenion vili occur ntering dmnile ules. ",This

;*:“‘1 = Lo (},ﬁ‘o '

i,aggreuion W vell cetiue sone of the?we%fntw nale juvenilee to n’on

in ‘the spriqg "l‘h‘"at ule becne’ te%!torinl and succesefully',bred .

gt

N 2 B
with eeveral faules indioetes that “at’ ﬁe.&; o;‘le juveuile nales are “‘5
E) 4 . N » * LA

t physiologicelly capable of teproducing dur;i‘% their first spring. *

g& % 5 Q e e
There was a narked dichgtony in behaviour between juvenile males that

R

“came.’ f«rqm broods whi‘c‘h -«i ‘ " more than onemﬂfe jﬁveﬁile &nd ‘those

which_ lccked ‘male sibfighi#Table 1). Juvenile males which had mile

sibliﬁs PUP ﬁLP OP. WPU‘, were aggreseéye and gt the top of the male

P

t

o doninance hierarchy, whereas those wi.thout male aiblings HY and BY were

noneggressive and at the bottom of the hale doninance hiera.rchy (Table 4)
- i ba! . ~

This relationship between aggressivity ‘and number of males y a brood may

be spurious.k Bowever, the possibilities remaiu\,that aggressio'n is an’ v

A

inherited character andlor that aggreldivity of - males is sonehow affected'

«
V e

by interactione occurring between mele.’ siblinga in broods. Bof:h

v

v A .
“ 0}
At .

Y
2 uies in the -yild at c‘h’u ti-e, and also

RS
e ',&"
.

§:'+3:

possibilities merit iurther attengipn and could be pursued i.n the captive

ny .
situationa Either p,osai!bility wpuld R:

A “'e&lein the differences in

N e Ay |
. ' A -

}-\ o ) o . - . Coe :
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be}&Viour f juveniles in the wild. , ‘-ﬁ\‘*}f,-* Lo
U g.,\. ' “
S \"Zﬁghe data suggq,t that both aggression snong juvenile na].a\s and by .
] § ‘ . .
‘territot: al‘.nales towards juvenile males nay influence movements of : v . .
S P ] . o ‘;“% AR T
. . . ey LI " -
juvehileshales in ‘the spring. « o - N R
- 'l:h_F{ captive fenale Pranklin 8- Grouse becane extremely vocal in late

]r'u
April in narked contrast to the winter when they'@pent most of their time
B a

» apparently ‘loa.fing in the central walkvay (l'ig. 1). ,During late April

and Hay sll fe-q.es sphnt considerable tine pscing restlessly up .and down ¢ :

th ”p&nsions and frénut@tly uttering low "clucks" (not recorded)

ld stop and.’adopt an upright, alert
*(,p; v . ) .
: ough the w.ire"mes_h ,while giving--a

Occulonally one Of th .i-\ﬂrds

o
- S ‘ posture (Pig 8a),
E . ﬂ‘ \ v"'*huuk fos 9 s

¢ distinctiva four sy]:lable call 'hich t te d tl& ll/ (’Fig. 10)

) 0"1
<Q &' i

. *‘é Behaviour of feﬁal@ at this tiine was not B'vioxfbly influef(ced by the
;;‘ - ’ . :\b (ST b 4‘ .
u’ﬁ : presence of otheg females. ﬂerzog @977) fdund that wild female i?ranklin 8 .

; o @

e Grgnse especially juveniles,' are also active at“ th’is time Gf year. T
o ‘&.,g . Y 1 PP M L

~Hy o+ . tg A%nistic interactions among Eemales were more frequent :[n la'te BRI

wv,

p @ - . T
April th;g in the winter period but were mnerally -of & intensity T /

- Y 5K e,

: _ High intensity threat behavi.%n: by female Spruce Grouse consists of the

e ,:._ . R y ’,_‘ 2

R adoption&pf a horizonta essivewosture" (Fig. 8d) by the aggressor .
e “ o

; while u*t:tering the "fenale aggressive call" (Fig. 11) | This behav40ur A “
f | has been d'escribed for Wild birds by HacD&nal!l (1968) HcCourt (1969) s |

Barju (1969) and Herzog (1977)\ He.rzog (1977) pﬁ?;;ts convincing evidence )
o ' that this vocalisation is associated with territorial defen::e by female

EYd

Franklin 8 Grouse against gther females. o N v »

\
"l

I heard the "fenale aggressive call" in the aviary first on 18 April
‘and 1nfrequent1y thereafter until lnid May, when its frequency increased

st "_(Table -6).. Thus, captd.ve females exhibited intolerance towards birds of.
oo, - . /‘ - . N ) . | : . B . ) . . o -

‘ S L .
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. .‘ the same sex during the U_early spring. -However, this\aggreasion was"

- consisben't,‘« th'an that shown among males, and did not occur whenever a - ‘

dominant individual was in visual contact with a subordinate. Thé*
"female aggressive call" was given Only to subordinate individuals.

A suhmnary of aggressive behaviour by ‘the captive females *towards _

h : females in presenged in Table 6. My impression was that females

VA.

8]
i '4, showd‘d a- marked increase in aggression at about the time when copulation

-

S ,
~ PUO copulate yith male‘}hLP (ﬁppendix 1) ohx the evening of 2 May. At

' corner o; t;h% sout:herm ext!’nsion (Fig. l) Just in front of my observation

: «,"\ N

. A

occurred and ‘ghroughout,q:g laying period This statement is based largely
4

on female P&IO~(Appendix 1), the femgle for which I have the most precise

infogmatio.h*on the cﬁ'rdnolog}w of. breé'ding’;bvxaviou‘r I observed female .

] . - 'w '

#» ¥ u B 24 ‘

sunrise tJ}e @@xt morning PUO was makit’(g a nest™ s‘orape in the western “ A
ﬂ :v e ;

-a v{ "

R

%mt. N Thl%e. a?s Iate,;r her firstr.s egg was ’laid, then one_ eg@ thereafter ro

every l 4" daS's unt.il a, clutch of seven s attained This rate of laying
PR -
kbrr’esgohds to that documented for wild Franklin 8 Grouse by McCourt et al.

(1973) Female PUO .showed a marked .increase in aggressive behaviour

during the laying period (Table 7) bv{t as, soon ag; cubation began PUO

«

RS
<

3

L

no longer responded aggressivély tows,rds suborditi&ite females. v o ;\ . .«

by severa actors. \%he existence of a hierarchical system among females

during thg spring (Table 7 ‘meant that even if a bird was aggressively

disposed towards other females, the mnnber of times ‘that this intolerance

" could be exhibited would depend upon JE‘he probability of meeting an

Y

i‘ndiwidual of lower status.~ 'I'his may explain why females 00 and WO were b

) observed to behave aggressively on only a fev occasions despite the fact :

that they both* neated However it is noteworthy that the two birds of” B

L.

“Inte pretation of the data on other females (Table 6), is confounded' 4
1 }

-
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" Table 7. Nt;nber of- aggréssi;re—submiséive.intera::tions among female

\

Franklin's G_z"ouse,. 18 April to 3 June 1974.

;
. ’ : Z\}

t-' ., ' . ] L x . 2y 'QZ

¢ Winners SB WP PUO 00 OW

SB(ad) . - -. 8 5. 10 -5

WP - -7 6 3 v el

00 (Ylg) ., - - - SR SRR SR A

B oW (Jﬁv) e - - =t T ",‘::»"-".-7[- SR S s -4

PUW (Juwv) - - - - - .

WO () ¢ 4 - s -

&3

4

_ a Dominance reversal be’%ing 13 May. e
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‘highest social status (SB, WP) did not nest, whereas three birds of lower

social status did (PUO, wo, 00). Although based on a few occurrences of

.

aggressive behaviour (Table 6) WO did show an increase in aggressive
behaviour at copulation and during laying which subsided rapidly with the
onset of incubatipn. The data for female WP (Table 6) suggests, a8 . NEQF
Hsimilar trend in aggressive behaviour, although-thisrbird.did not_nest_:;:y

. °
was not observed to coans . However I strongly suspected female WP

S

of "dumping" eggs in 00 8 nest Eggs appeared in that nest at twice th
;expected rate and resulted in a final clutch of 14 whereas the usual

maximum clutch of wild Franklin 8 Grouse is six (Keppie &5) and of

t .

captive birds is seven (Pendergast and Boag 197la, this study) Fur thermore,
eggs in this clutch were of two d&stinct colouration types.' One day
' .prior to the appe/&'ance of the: first egg in the clutch, I recorded

female WP in ,00's nest uttering the "Guinea Pig call" (see Summer),

———

o . ]

call which is given only by females(nlﬁmeir nests. 1 also observed | .\

'female WP utter the "female aggresaivqacall" and chase 00 from the vicinity
of her nest on 8 June. y females SB and WP did not nest is a subject .y

of conjecture. ' Female SB was the dominant female (Table “7) and was

.v-»

_observed to copulate with the male BLP three times on 30 May. However

each attempt at copulatiun was -very brief and Isuspect that none were
sucqgfsful Moreover éB did not call after copulation as had females ;,.

PUO and 00 both of which copulated only once and-for.a longer duratfon. ‘
Neve;theless the data on these females support the conclusion drawn from .

'the behaviour of female PUO, namely that aggressive interactions péak at . s
: copulatiqn and during laying to subside rapidly with the onset,of ' .
‘ - .

_\ incubation..”‘j‘ ' - .b ; B
Herzog (1977) found that wild females occupied exclusive areas which

. . “ B RN o
o - 7 ‘e . )
L . et . - : N P .



'averaged 2.3 ha, and exclusive use of an area was assoclated with,
aggressive g ses to playbaclgl of the "female a ressive call". The
g8 *Wp play l& 88

hen 4
mechddgsm(s) by which females ble to establish and maintain large )

territories 1in such, dense habi

"female aggtessive call" is the loudest vocalisation that has been

ip a subject of conjecture. The

documented for females of this'specieS'and:Harju (1969) suggested'that it
may serve a territgrial function. My impressiop was that the captive
-females became particularly aggressive during the twilight conditions
‘following sunset and that the "female aggressive call" was more'frequently
éiven at this time. This.apparent rise in aggression may be associated'-',.

with defense of roosting sites, but it is also possible that it represents L
[ -~

the manifestation of an endogenous circadian rhythm in aggressivity 1f
g

o females utter the. "female aggressive call" in the absence of other females

A

!as suggested by Harju (1969), then»dawn and dusk would appear‘to be the

most adaptive ti to do, 80 5 this! would reduce the chance of attracting
& -

both no-cturnalya‘ 331 aerial%redatgm This quqstion could be~
- ' » . =

~ solved by the obse stiod of radio-tracked individuaLQ in the wild. The o

.

captive females exhibited aggressiVe behaviour throughout the spring but-
this was less intense than among the males and no individual assumed the ] e
role of despot. The close proximity of ‘more dominant individnals‘ﬁid

vnot prevent certain individualeaof.low?§ status from nesting in th@'aviary
v, t
(Table 6, 7) -It is noteworthy thag the‘three nests were maximally
- . I
dispersed in the aViary: PUO nested in the western: corner the southern ‘ “f‘ﬂ
L 2 g

- extension, 00 nested 4n run 8 against the east wall of the run, WO
nqsted in ‘the" northern extension B’Eween pens 2 and 3 (Fig. l)

In Jsummary, mid April marked the sudden develo‘ﬁnent of intense ’ T

.'.‘.
. ” L e

) agonistif behaviour between captive birds of the _same sex, in contrast to

- .. Dt
# o . , : N .

.

Loe N
i . :
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the preceding five months of thi’winter period, when a stable dominance

.

\s ,p'hierarchy existed within the ‘€aptiye flock and agonistic behaviour was-
'+
-'i

BT - ]

4] . minimal. Aggressive behaviour durid§ the spring was exhibited by birds
K
of all age and sex classes. This strongly suggests that movements of
juveniles in the spring ar& in response to intraspecific aggression

~occurring during the late winter ahd»eérly'épring.

P .
“ V- "?_ . -



Summer

-~ " The symmer season encompasses incubation, brood rearing and moult.
v oL “ / ‘ . . .
My data on behaviour of broods during this season are included in the .

discussion on autumn above. My observations on broods throughout the

summer indicated that brood break-up ‘in the fall was not tbe result of

overt: aggression by the brood female toward her chicks or between

'.'.
. - J‘
siblings, but rgther the combined result of the waning 'of the par 1 34-/
' N
bond between a hen and her chicks and the gradual attainment of .
] independence by‘the chicks. The apparent association between the number

of male siblings in a brood and their subsequent social status during the ;
a ) R |
winter in a flock comprised of both related and unrelated males needs y

. . . - ) ' ‘ ,. ‘
further investigation. SRR £, -

N . .
The three females which nqgted (PUO, 00, WO) uttered a soft,

repetitive call (Fig 1 almost cdhtinuously when on their nests. ‘I]l

R M PR
_  termed this call the "Guinea g?@’call" because of its® similarity to
Y4 @
. 2 sounds uttered by that mammal. I first observed female PUO give this Glll
. K . * : -v i e, «U
Ry e

.‘when she was making ‘a nest scrape prior to the‘}aying period The\ SR

1 .
« "Guinea Pig call" was given both in visual isolation from other grouse T
v ,‘"1 ¢ .' o
and when others were in sight, but ndt in close proximity to the negt Q’
. . »‘v 3
: On several occasions, I Was ab1e to enter the observation hut whils

Ay \

-f?\female PUO wag away fﬁbm her nest. Female PUO would immediatelyhutten

N f NI o..,.‘ 7' i \A\
' the 9Guinea,Pig-call" upon, returning to her nest although-she could— “
not see mez Thus I do not believe that this call was given in- respbnse "’,1;'

,/J,O_,. . ' : .

“ to my presenee._ Thus the stimulus for a nesting female to give this call* .:1
A'appeared to - be her location on the nest. I suggest that this call may
serve som% agonistic‘function oqsmay help to synchronize hatching and

- PPN o

‘f‘ enable the chicks to learn the r mdther 8 voice before haféhing Eﬁ.w{{.f%;_.-—t

)

ol 8 . ) ' - \ L " . . . Lo , e

“q
s



”  her nest.

»zf'.'

RN

Figure‘ 12. Sonogras of the "Guinea Pig call" given by

female. Frankli‘n.'s Grouse_vw_hile sitting on
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U‘T‘F';Lg e 13, Sehogrsm"'of the "distress on. the, ‘nest’ call' T o
given by a: fema.‘(e Franklin 8 Grouse while sitting ’

‘on her nest when apgroached by fnotheg Franklin s "
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v ] . - ‘ ' B N
(e.g. see.Beer 1970).
Incubating females gave a slightly diffetent call (Fié. f3) whilst

on the nest whenever closely approached by another bird. 1 termed thia

. . r
call\the "distress on the nest call" 1 speculate that this call nay

‘have iﬁhibited any aggression by the approaching bird towarde the b

.incubating female and thus may in itaelf be highly asoniatic.\,Birda,of ‘
both sexes were often in very cloae proximity to incubating females on
their nests, }ét“no agonistic interactions were.obeerbed Females of
higher.aocial atatua ignored the incubating females on their nests, even
'though they would displace these birds when away from their nests and
also non—neating femaleu of lower status/;hen in cldse proximity.
Incubatins femalea showed no overt aggressive behaviour towards other

females. Dispersion of females during the incubation period is

presumably established earlier in the broeding seaaon and the close

proxinity'ofthe captive fenaleJ at this time is an artifact of the penned

situation. Aggression between non-nesting females was minimal during

.

the summer and all agonistic interactions observed were of low intensity.
v

* Only fenale WO aucceasfullj reared a nrood of chicks. All three
females that neated (PUO“OO, W0) ahowed ‘abéerrant bebaviourhat hatebing
time. Although ‘all seven chicka hatched from HO 8 egga, she continued
‘to brood a "dunp" egg thet 1 had placed in her nest, and ignored the
chicks which I found in a cluster a short distance ‘from the nest. I
confined HD in the shelter of pen 1 with the~two surviving ehicka and
she brooded thea i;-ediatelsr. -lioth were subsequently reared to maturity
(YY BLBL Appendix I) Female PUO's clutch failed to hatch although
aubsequent examination ahowed that all egge had been fertile. I

therefore replaced PUO's clutch-with siergss taken from 00's nest and

~
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she continued to incubaté: Both PUO and 00 appeared to desert their
nests at hatching time, and the chicks died during hatching. Two

chicks hatched from the foptér clutch in PUO's nest but she igﬁored

14

them, and both died. Torrential rain for several days prior to

—_—

hatching may have influenced this behaviour. A prédator could also

have visited the aviary during the night and alarmed the incubating

)

females. : 3

90
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 of each phase 1is different » o \

CONCLUDING DISCUSSION
*

This study was an attempt at determining the factor(s) responaible
for inducing ‘the break-up of broods and the dispersal of juvenile .
Franklin's Grouse. Keppie (1975) documented’%wo periods of ‘movement
by juvenile Franklin's Grouse in the wild which he termed dispersal.
The. number of juvenilea dispersing in the autumn was apparently density
independent whereas the apring phase appeared to be denaity dependent.
This implies that the two phases of dispersal are controlled by different
factors and also raises the possibility that the adaptive significance

%,
‘I was unable to establish whether brood break-up and autumn disperaal

are coincident in. time. Radio—telemetry studies on Ruffed Grouse

(Godfrey and Marshall 1969) and on Greater Prairie Chicken (Bowman and

N 4

- Robel 1977) have shown that these‘two events are temporally isolated in
_these species. In .the absence of contrary evidence, I suggest that this
.1s also true‘for Franklin's Grouse. Brood break-up appeared to be the

combined result of the waning of the parental bond of, the bro&female

and the gradual development of social independence of the young, and not

~.

« / y

the result of a sudden/ rise in avert aggresaion ‘by either brood female
/

or young. I observed/no overt aggressive interactions either vithin broods
!

or among non-breeding adults at the time when autumn dispersal of

juveniles occurs in the wild. Overt aggression hetween siblings was

not evident until the late autumn, after the. time wvhen juveniles would

have completed autumn dispersal in the wild Thua I believe that juveniles

do\not disperae in response to intraspecific aggreaaion in the autumn.

This v\\id\be expected if dispersal in the autumn were indeed density



independent as suggested by Keppie (l975) I therefore suggest that
juvenile Franklin' 8 Grouse are genetically predetermined at hatch to
:«disperse during their first autumn By Howard's (1960) . termipology this
would be termed "innate dispersal" as . opposed to "environmental
dispersal", which infers that an individual is genetically predetermined

o
at hatch to disperse only wheﬁ‘stimulated by some facet of population '

pressure. However, I find Howard's terminology sdmewhat misleading, as

by .definition dispersal is -an innate phenomenon. I suggest, therefore,

that the terms "innate dispersal"'and "environmental dispersal" be
. Ve

redefined as "intrinsicslly determined dispersal” and t;nvironmentally

determined dispersalV respectivelv.

The sudden development of overt’ aggression among captive Franklin 8-

Grouse of the same sex\in the early spring strongly suggests that, in

»contrast to the autumn, this phase of movement is in response tq

. population pressure.. Herzog (1977) showed that movements of juveniles
from his study area during the spring’ coincided with territorial : :

"establishment of both gexes. These data may explain why Keppie (1975)

found spring dispersal to act in an apparently density dependent fashion.

This evidence suggests- that movements of juveniles in the spring may be
environmentally determined dispersal, or the result of - spacing behaviour
(Johnston 1961). Keppie (1975) intimated that "spring dispersal" may
be a potential mechanism of population regulation. Similarly, Bendell
(1972) concluded that autumn to spring losse; of juveniles constitutes
the major -factor affecting recruitment and thereby regulates the -
populations of most species of grouse. N _

Keppie (1975) removed all adults and yearlings from a-experimen@al

Y

plot during the late winter and found that the proportion of juveniles

P



SR A )
that emigrated from ‘his area in “the following snring was similar to thet

[
from a control plot. This evidence seems to contradict his hypothesis

&-,
that the number of juveniles that emigrate from an area is related to
the size of the overwintering population or to territofial aggression

by resident birds. . If this is the case, then the spring phase of :

: dispersal must be considered as intrinsically determined dispersal. i

,However. it is also possible that aggression among overwintertng‘juveniles :

f

-forced some of them to leave. It is also concei,ﬂble that juvenilee

.

forced- to emigrate from adjacent areas by older, territorial birds may

* have immigrated into ‘the experimental area and proved dominant to the

' occur. ¢ v

A ‘individuals that overwintered there. Keppie s (1975) work indicated\that B

'emigraﬁiontand immigration of - juJeniles on hiqbstudy area were temporally

isolated but Herzog (1977) .showed ;hat this unlikely situation does not A

-
» ..

“'

An obvious prerequisite for the formulation of valid conclusions.

»
on the biological significance of dispersal is the accurate definition

" .

. of this process. Keppie (1975) defined dispersal as "movenent from the

study area" dé%pite the fact that he acknowledged that at least some of .

" the "nondispersing individuals" did make movementa within the boundaries

of his study area at the time of dispersal. To catagorize individuals

as dispersers or nondispersers according to movement across a convenient

‘but biologically meaningless line is totally erroneous. A wide range W

of dispersal distances by conspecific individuals has been documented i

A

-for several species (Murray 1967) . There 1is thus an evident need for a

* more precise deliniation of the ‘distances moved by. all juvenile Franklin s

‘Grouse in a particular area. Only then can valid conclusione be f

formulated as to the biological significance of dispersal in this species.‘

[N .' ",..“ e

et
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I queation Keppie's (1975) uae'df the term "diapereal" for'moVemente

¥

94

of. juvenile Franklin 8 Grouse during the epring. Evidence to date
suggests that aggreaaive interactiona during the opring are the proximate
cauaea of these movementa.' The aimpleat explanation of theae movementa :
therefore, ie ‘that they are a reaponse to epacing behaviour (Johnston
1961). The use of the term "disperaal; for thia phaae of movementa muat
~.await proof that. certain_individuala are genetically predetermined to i_f‘

" disperse in reaponae to population preaaurea,iEnvironmentally .determined

diaperaal operating below the maximum carrying capacity of the habita

would in thia situation avoid the'effecte of overpopulation (Lidi_
.-1962) and thua be of advantage to the dispersing individual.
Studies on the mechaaisms by which population: may be regulated are

haMpered by the inherent difficulty of assessing the carrying capacity

of an area in a particular year. Herzog (1977) found that the territoriea

,.of.male'Franklin'a Grouse are aggregated with femalea holding

territoriea in a'zone peripheral to those of the'males. This suggests

»that the location of te;ritoriea in this apeciea may,reeult from aocial -
ttraction, although the role of habitat aelection is unclear. Long term I

.etudiea on the characteristica, location and number of territories are
needed to help elucidhte this problem. If “as I suggeat,,the apring -
rmovementa of juvenile Pranklin s Grouse documented by Keppie are the
reault of spacing behaviour, then the question becomea. can territorial i
,behaviour regulate the size of a population in this speciea? This is |
":an extremely controveraial topic that is far from being resolved (Brown
1969 Wataon and Moaa 1970, Klomp 1972; 'Watson 1973) |
In aummary, I apepulate that autumn diaperaal reaulta in juvenilea .

a
aettling in the area in vhich they will attempt to eatablish themaelvea
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. as‘breeding residents. However, aggreasion by more dominant individuals
during the spring with the _onset of territorial behaviour may cayse some
of these individuals to move again. Evidence in favour of this
hygpthesis is provided by the existence of "migrant individuals" (Keppie
19755 Herzog 1977) which' appear to remain faithful to their first
wintering ground. I suggest. that "migrant individuals" represent the
Ogroup of juvéniles which during the spring were forced to emigrate from
.the area in which they had settled following~dispersa1 in- the previous
autumn. The fact that these birds return in subsequent years to the
‘same wintering grounds suggests that they establish site adherance to
the area in which they’ settled the previous‘autumn. This implies but
dpes not prove that these individuala;would have remained in the same
. " N

area‘during:the'breeding season. I believe that it is most improbable

.that Franklin' 8 Grouse can be divided into two behavioural morphs based
on a tendency to migrate or to be sedentary and that this suggestion is
the result of attributing unwarranted biological significance to
movements across the boundaries of a study area. Thus I'Suggest that.
the distance that an individual moves between breeding and overwintering
areas reflects the distance it was forced to move during the first spring,
from its first. overwintering -area and thus that in reality a complete '
continuum must exist from so—called migrantg to non migrants.

‘Similar conclusions on'dispersal have been reached bnynow (1958)
for European Blackbirds {Turdus merula) and Meyer (1974) for Black—capped
Chickadees. I believe that autumn dispersal by juveniles must be of
selective advantage or thia trait would not have evolvedd I suggest

that the most likely advantages of dispersal by juvenile Franklin s

"Grouse may be the greater posaibility of advantageous genetic recombinations
| | v

~



resulting from outbreeding and the incregged possibility of settl;ng

in vacant habitat, particuiariy as‘thié species is closely associated

with fire seres.

I strongly believe that ecological studies must consider the
»

behaviour of the study animal. It ib apparent from Wiley's (19?4)
reviqw of the 1itgrature on social organisation'of the Tetraonidae that‘
much bghqviourallinformatipn is still needed to provide.avfirm.basiaA.
upon which écological studies can berinterpreted. Lumping of ecological
dgta collected ffo; several individua;a may result'in more convincing

statistical samples, but unless these take into account tHe individuhyity

of behaviouf, aybsequent’conclusions are highly susceptible to

n

interpretational error.
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