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R

. drff erence in domlnance relanonshxps bctween males and females may explam the dlffcrent

L pamng patterns/hmnd m the rwo sexes males in the alpha/dommanoe clltegory parred more',-{-‘ T

~of ten th.an subordmate males whereas dommanoe status drd not mflue,nce parnng success of

- females ln chorce expenments females chose adult more often than Juvemle males and

R 'dommant more often than subordrnate males Males drd not drscnmmate between the. two
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o
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the reproductrve cycle whereas females drd not drffer between the two age groups l alsb

IS suggest that f emales pref erred adulr over Juvemle males because adult males mvested more in
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kY

parental care than Juvemle males in thrs study Smoe dommam and subordriate males drd not 5 T

drf fer m any of the varrables of reproductrve performance the preference of females for

: W
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The role of mate chorce m sexual selectton was. drscussed as an aspect of natural . o

selectton by Darwrn (1&71) and later expanded upon by Frsher (1930) and many workers in i"

| the more recent hterature Recent drscussrons address a vanety of problems about mate choreef-

| mcludmg the sex of the chooser and the relatrve frequency of - matmgs obtamed by members'
of a given §5. age or domrnance category‘(for a revrew see: Dewsbury 1982 Halhday 1983)

ln order to demon/strate the drstrrbutron of matmgs 1n drfferent sex. age and dormnance

categones ‘it s essentral to be able to drsttngutsh such- groups morphologrcally ayor/ -

. .4,,/

behavrourally ln the wrld drf ferent age and dormnance c-ztegoues may be confounded wnh

R some of therr correlates such as, temtory srze or temtory quality . Only rn captrvrty is 1t.‘
possrble 0. separate such confoundmg factors from the socral—status of the mdmdual m':'
questron Moreover once matmg preferences have been demonstrated one is left wrth the,
qtlestron of the actual Teason for the preference Is preference based on morphology (e g are.. -

. preferred mdmduals more easrly 1ocated (Ryan et al. 1981) or. does preference have a

.

f unctronal srgmfrcance (e g. do preferred" 1nd1v1dua“ls provrde better parental care (Tnvers - .

«

1972 Yasukawa 1981)’7 v . ‘
. The nature of mate chorce in black brllednmagpres Prca pzca wasa central questron m‘_ .
‘ thts study Magpres palr monogamously and botﬁ paren care for the young (Baeyens 1981
. Recse 1982) Trivers (1972) suggested that in those species wrth equal parental mvestment ,4
both sexes should be choosy Thus the degree to whtch each sex exhtbrts selecttvrty becomes
' an rmportant questron to address Supenmposed on this problem is the mfluenee of both age_'
and dommance status on the chorces made Two age classes (adults >1 yr old Juvemle <1
yr old) ‘can be drstmgutshed readrly in: magpres (Erpmo 1968 Reese & Kadlec 1982) and
‘ dommance status reported to be an unportant factor rn the socral structure (Baeyens 1981 ﬁ'
Reese 1982' Scharf 1985"Eden 1987) and reproductxve success of magptes (Baeyens 1981
Reese 1982) can be determmed by observrng the outcome of tnteractrons makrng thrs spec.es ’
an appropnate subject to study the mfluence of dommance status and age on mate chmce L

Before the unpact of dommance status on mate choroe ean be addressed donunance‘. o

relattonshtps wrthrn and between age a)‘d sex groups have to be determrned Although many :

-’a;..‘



, the lrneanty of the dormnance relatronshrps recorded in groups of magp:es

.addressed in the fourth chapter N R

* Phe study dnimal

studres have reported"dommanee hrerarchres and speculated on: therr funcuon m magpres'b |
B (Baeyens 1981 Reese 1982 Scharf 1985 Eden 19875 none has demonstrated the hneanty\ of -

:such hrerarchres. hneanty was a‘lways assumed In the second chapter of thrs study I test for; o

SN

Onoe dommance relattonshrps and thetr 1nfluence on mate_ chorce were known the E

'--functron of mate chorce was mvesttgated I predrcted that 1f one or both sexes eﬂn chorce =
the preference would be for those rndtvrdua]s that promrse the greater parental eontnbutron-;_ N

' g;(Trrvers 1972) Theoretrcally. such drfferences in potentral p‘arental quahty could be fi ound_

\

' erther between domrnance classes or between age groups The problem of parental quahty rs,.

o oL

¢

Black bxlled magpres are- a. specres amenable 10 study in captmty (Scharf 1985 Reese,_:' .

1985) They adapt qutckly to capnve condrtrons readtly accept food tolerate conspecrf ics” m.
.-_the same pen asd usually form palIS and engage m breedmg actmﬁes if provrded thh the
necessary matenal (nest support nestrng matenal) -Furthermore magpres are abundant m f' |
. Edmonton vrewed as a nursance specres by most of the human populatton and -are relattvely -‘ -

easy to catch in large numbers All these f actors made it f eastble to conduct thrs study of the .

causes and consequences of rnate chorce in black brlled magpres in- captmty

' It 1s dlffrcult (but not rmpossible)‘) estabhsh the nature of domrnancc relatronshxps'

iamong all members of flocks of wrld hvrng magptes Hrerarchres are easrer to documentfv

among brrds rn captivity, smoe all the btrds are present at all trmes and rnteracuons can be. .
,evoked among all mdmduals This was a major reason for usrng eaptive brrds Fnrthermore -

- 'vanables such as food avarlabiity, composmon of flocks wrth respect to age and sex ratros

%

" i'vvand terntory quahty corﬁd all be controlled under the captrve sttuatron - a neeess:ty for
| _ answenng the quesuons posed lhuspan formatton could be rnvesugated ln a situatron where, g
e ”each mdmdual had the same opportumty to exert a choree and not be biased by the presenet"'
| ,j_or absenee of members of a- eertam age and sex group Also. because territory qua.lrty was

. '. 1(7

A B L
o . : . e !

-



* - held constant its influence on mate choice or parental investment was excluded.

o
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The unpact of sex and age on the nature of dommanoe luerarclues m black btlled

-
P s

= magpres cha plca yvas mvestrgated Dommanoe hrerarclues were looked for m 11 umsexual

| , ,groups of 10 mpuve magptes and 32 mxxed -sex groups of fwe captwe magpxes. In all mne N -'

";-umsexual groups of 10 males observed strongly_lmear hierarchres were found Of the two' ‘

- groups of 10 females observed one was not lmgar and the other only margmally ‘80 Thef\' :

_ § S
E . occurence of cxrcular domma‘bcc relatxonslups (reversals) was SQ txmes greater in female than o

in malc groups The unpheauon of the drfference m dormnanee relauonshxps bv;tween the

~~~~~

all 32 groups of ﬁve magp:es of rnlxed sex: and age the most dommant thrd was a male S

L(Juvemle in- 23 cases and adult in mne) Based on these observauons the asymmetry .

, hypothe51s to explam the dommance of adults by.)uvemlas. was reJected The hypothesxs that'

’such an anoma]y in. dormnance relauonshxps is,an. artif act of the capnve sntuatlon was also.

"."reJected The reasons f or the apparent contradncuon between the hxgher dommance status ofl

Co Juvemle males in thc wxld and theu lower regroductwe suecess are d1s¢ussed

e v L



INTRODUCI'ION -

Soaal dommance mfluences a number of vanables affectmg the populatron brology of L

L 4

brrds mcludmg survxval in time of food shortage charactensues of drspersal ‘use Qf ‘habitat,

and reproductwe sucoess (for a revxew see Dewsbury 1982 Kaufmann 1983) For most
| _ specnes of passenne brrds in which socral dommanoe has been mvestrgated adults of a grven :
i | sex dommate Juvemles (e g Pmowsky 1965 Frcken & Frcken 1967 Rohwer et al 1981
ﬁFlcken‘et al.. 1981) Excepuons however have been reported at food SO 'oes Juvemle male .

ST house sparrows Passer domesucus won. encounters wrth adults of the

_ 1954 ‘Watson. 1970) and Juvemle male black brlled magples cha prca dommated adults at
feedmg statnons durmg their first winter (Reese 1982) T I 'v

Srze has been correlated wrth dommance\ status " in magpxes larger mdxvrduals )

4

o dommatmg smaller ones (Scharf 1985a) Yet size dtmorphxsm betWeen adult and ]uvemle male _
: . :

: .magpres is an unllkely explanatron for Reese s (1982) observatrons because ‘the size

drstﬁbuuons of adults and Juventles of thxs specres are sxrmlar (Scharf 1985a) P 'rker (1974)

L suggested that the donunance status achreved by brrds of dr?ferent ages 1s elated to the .

' dlf ferent beneﬁts each gams from ah agomsﬁc encounter Adult male m pies bem:, more e

EM

expenenced are’ consequently more: ef.facxent foragers (Reese 1982) ’l'hus tlley would have' ,‘
v ,relatlvely less to gam over. a flght for food than would Juvemle males If the outcome of an -
.'agomsuc mteractron were the reﬂectron of such an asymmetry in the relauve beneflts to t)he ’
vtwo contestants then body size. would not necessanly predrct ‘wins and losses, and k
consequently dommance status at_ a l‘ood source (Maynard ‘Smith & Parker 1976) Reese
(1982) suggeswd ‘that the asymmetry hypothesrs may explatn thrs anomalous dommance
‘relatlo hlp between adult and juvemle male magpxes Assummg that the asymmetry “

‘ : hypotheéls holds then brrds held under the same envrronmental eondrtxons and w1th aoeess to ‘
- the same ki ood souroe should wm mteractrons aecordmg to therr l‘ 1ght1ng abﬂrty alone because
the xmportance of dnfferences in relatrve foragmg sueeess would be eancelled by, the presenee}

" of‘ f ood ad hbldum Under these condxuons one would expect adult male ma§ptes to win such":ﬂ.:_

' encoupters 11' not ‘as a result of 'dxl'ferenees 1&1 body sxze then beeause of theu' greater

“



S captivrty oecause the asymmetry in foragmg benef its would be ehmmated

v

expenenoe m frghtrng Reese (1982) predrcted that adult males should dommate jnvemles \n ,

B N N
i

Drfferences m dommanee status have‘%een fouhd not only between age classes hut o

Reese 1982 Scharf 1985a) Thrs may be due erther to the larger body stze of males (Reese &

' . suggested that as maIes are the more acuve sex in. temtory estabhshment and defenoe they

B

' domrnance rank _

' relatronshrps exammed

. L
cot S

must also be the more’ dormnant sex. The-rnllof domxnanoe status m reproducuan has- been -
addressed in magpres (Baeyens 1981b; Reese 1 82),@0minant 1nd1vrduals are reported to be.

of predatton) and produce more young whrch fledge earlrer and have a htgher sur\mal rate

w
These studres however dld not consrder donnnance stgtus of males and females separately

but used grou\“(mrxed sex to determme the relattonshrp between dommance rank tn th-

also betWeen sex - classes male magpnes usually berng domrnant to females (Baeyens 1981b

Kadlec 1982 Scharf.l985a) or therr greater aggressrvrty (Scharf 1985a) Baeyens (1981a b)b

: more successf ul. than subordmates because they garn terrrtones of better«quahty (lower level"

group and subsequent reproductrve success. Although the roles (e g rneubatron and temtory

defense) of thaN _wo sexes drff er m many ways durmg the reproducuve cycle (Labrtte 1953

Bahrmann 1963 Er 1% 1o} 1968 Baeyens 1981a b; Mugaas & Ktng 1981) the tmpact of

: these roles has not been mvesugated .tn erther seJt separately Reese &
Kadlec (1985) f ound that there was greater vanance in reproductrve suceess among males than
among females age of males mfluencmg reproductrve success morefhan age of l‘emales Stnoe
the two sexes have dtfferent roles in reproductronﬁ and exlubrt dtfferent vartanoes m
reproductrve output rt s essenttal to understand the nature of domtnanoe relatronshtps and
how they are estabhshed tn the two sexes separately before mvesugating the tnfluenoe of

dormnance status on reproductron in general T 'f

: In thrs study the mfluenee of sex and age of dommanoe relatronshlps wrthin groups of

: black btlled magpres was mvestrgated and the relevanoe of the asymmetry hypothesls to these

B
3 : -

v



Ayl

; Thns stud) was conducted over two seasons (1985/86 and 1986/87) rn a large outdoor

o

METHODS

; avrary al the- Umversrty of Alberta 3 Broscrenee ‘_Anrmal Centre 15km south .of Edmonton
Alberta Between Aprrl anp September 1985 80 magpres were captured usmg erther crrcular
f unnel traps (Alsager et al 1972) or nooses arranged around a decoy (Scharf 1985b) -All
brrds were measured werghed and mdrvrdually marked wrth umque eombmatrons of eoloured
bands Therr sex and age. ‘were. deternnned accordrng to Scharf (1987) The 40 males were
separated mto four grov of 10 brrds \each tvm of whrch were adults and two were Juvemles
The 40 f emalcs were also kept m groups of ten one of whrch contamed the only frve adults
.‘ avarlable The brrds were accommodated in an. avrary whrch consrsted of 16 pens arranged mto _'
two Tows facmg out f Tom . a central burldrng Erght pens rn one row faced north, the others

south (Frg 11- 1) Each pen measured 5. 8 X 2 4 X 2. lm and was connected to the: sheltered

portron by oor measurmg 0.8 X 0.5m. The msrde portron measured 2. 1 X124 X 2. lm '
Solrd part@:ns separated the’ pens v1sually 1sblaung brrds m one pen from those in adJacem

"pens,.’ ‘ ‘ . ' ' ’

."‘

Dommance Hrerarchres in Umsexual Groups of 10 Magptes

' At fi 1rst ‘each group of 10 brrds was housed in. two adJacent mterconnected pens on
pen betng Too small for 10 blIdS Hrerarchres were’ allowed to develop in- each of the for ®
groups of males for a penod ol‘ 2 weeks Rankmg of ‘the brrds maeach hrerarchy was '
b_ subsequently undertaken by frrst depnvrng the brrds of f ood overmght and then recordmg—
wrns and losSes over a small food source 'I'he groups were observed from a movable blmd

placed ad Jacenr\o the outsrde portro\of the pens Af ter 8 to 10 hours of observation rnost of

the 45 possrBle dyads showed at- least one overtly agomstrc mteractron Brrds w‘rthv mrssmg .'
| ‘interactions were ranked $O- that the number of possrble reversals was mrmmrz.ed (Appleby |
1983) The hterarchres 0 recorded were t,ested for lmearrty aecordmg to Appleby (1983) 'l‘o
venf y the stabtlrty of the hrerarchres .each of the four groups was observed for 1 to 2 hours _'

3

14 days after mrtrally recor;dmg the hterarchy The same procedure was followed for rankmg
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birds in two groups of females. Females in the other two groups.were not ‘ranked._ :
Dommance Hlerarchles in Groups (of Frve Magpres of Mlxed Sex

At the end of January 1986 the btrds from the groups of 10 were dtstnbuted in the 16

pens so that each pen housed frve bxrds 'l'he dtstnbuuon was as’ follows of the juvemle

: . males oné group (erght of ten) was dtstnbuted in the south row of pens and the other along

the north row. They were dtstnbuted accordmg to the dommanoe status of ,the mdrvxduals

If

thhm each group} htghest ranked in the westemmost pen to lowest ranked m the easternmost
'pen 'I'he two extra btrds were of mtermedxate ranks (four to seven) “one bcmg plawd m each
- of the. two most western pens contammg the Juvemle males ranked one and two. Adult males .
_ were divided “np\sxmxlarly but dlstrlbuted mversely (hlghest to lowest ranked blrds from east to
west) The two remammg adult males of 1ntermed1ate ranks were added to the most dominant

a 1
* adult males at the east end (Frg ll ?,) Females were 03 621buted randorn]y except to avoxd

. iplacmg them w1th males caught at the same trappmg site at the same time. _\:': o T 'v

’l'he groups of f:ve were given 2 weeks’ to estabhsh l:uerarchles and gthen ‘the. btrds were

" ranked in each of the 16 groups as descnbed above for the groups of ten. Each flock was
‘observed unul each bll'd was mvolved m at ﬁst two agc}msuc mteracuons wrth each of the |
. other members of 1ts group If, after 3 hours. a specrfxc brrd could not be assrgned a rank
_that bxrd was- exposed mdmdually, in the outsxde poruon of its home pen to each of the
Vb-others in the group and outcomes. of the mteractrons recorded s e . .S

The Second Season i

tl £ : . . -

ln the” second season another 30 males and 30 females. were captured and measured as
. descnbed above Ten adult males and 10 adult females that had sueoessfully patred in the
‘previous se?SOn were also used.’ Note that six of the (Oadult males were Juvemles of the
_ prevnous year and the remaining four were eaptured as adults Hterarclues estabhshed in the
' ,' ; three groups of lO males caught in 1986 as well as among the 10 males from ‘1985 were »
o vdocumented in the same ‘manher as descnbed above for 1985.. ln addxuon to check for a ’v "

|
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anure !l 2 Agc of male magpxcs in the dommancc h;erarch:es (n—32) recorded at thc end of Lhe

season for groups of f ive buds of mxxed sex. The dnsuibution of the groups is shown in relaucm _ '

R thc avxary (cr Fxg 1) A = adult malc J = juvenllc male. blank box ’z femalc supencrlpt-~-

_mdlcatcs rank in groups of 50 7= male wuh unknown nnkmg intmduced af tet the duth of the"

- first male- (J1). lndwnduals in parcnthesxs show onginal posiuon md nnk betpre movmg (sec -4

k .'text ). The mlssmg male in each sencs or chs in cach yur died during fhe mson (1985 south

A4; 1986nonh AS; s?mh A7) One juvenile malc (1985 ndith;: 19) was inucufemale. .
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possnble captlvxt) effect five- adult males caught in 1985 3and five adult males caught in 1986

' , were Jomnﬁlone group of ten, after Lherr rank in the initial group of ten adult. males was

B known Subsequently. a hxerarchy was recorded No attempt was made to rank females in any

of t_he four groups Thus, over t.he 2 years of the study. hlerarchres were estabhshed in mne C

N groups of males and two groﬁps of f emales To avord 1nteractrons between males and femal?

, that were f amrhar wnh one. another Lhe adult females from 1985 were dxstnbuted among'the :

K ergh; groups of five in the south rowl and the adult males“ f Tom 1985 among the exgh.tl grou;s

. m the north row 'I'hrs dlsmbuuon was arranged as descnbed for 1985 but undertaken earh%

' .(at Lhe ‘begmnmg of November 1986) and the hlerarchles estabhshed in each of the 16 pens a

7 were recorded P—week laer. S SRR oy .
RESULTS | -
: Dommance Hlerarchles in Umsexual Groups of 10 Magples o e Lo

Durmg thrs srudy the dommance relanonshrps ‘among magples in 11 umsexual groups
| consrsung ‘of 10 bll‘dS each were recorded (see Appendrx l) The lmeanty (Appleby 1983) o’
. the: dommance h:erarchles estabhshed m all nine grdups of males was srgmf icafit (K values -' ,
mean 0. 814 range 0.53-0.93; P<0 05) Only in one group (Appendrx 1 Table VI 8) was a
smgle male able 1o dommate two males ranked hlgher than lt in the hlerarchy (heremafter'
-called reversals sensu Appleby 1933) Desprte ‘more hours of oﬁ?ervauans of females (12
s per group vs 10 hrs for males) hneamy of the dommance hlerarchles was srgmfrc;lnt in
- -only one of thetwo female groups (K values (l03 P>0.05; and 0.51, P<0 05 Appendlx 1,
: Tables VI-10, and VI- -11). In both f emale groups reversals occurred 50 umes more freﬁuently .
than among males (mean of 5.0 per female group vs 0.1 per male group) yet the frequency -

of mleracuons was less than half (mean of 9.5 per observanon hr ift females vs 248 per

e

E observauon hr in males) .
O Generally. hnear lnerarchxes were sLable over time, at least over 2 week mtervals g:/
.'f _ me male in one group changed status (rose in rank) 2 weeks after the ranks were 1ecor '

.) B ) 7 ‘ « . ,."‘ ’

e

-

r‘v‘"“'.
o e
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) Dommance Hterarchres in Groups of Frve of Mtxed Sex

°
."

Thrs may have been because thrs male had a leg mJury durmg the mmal observauons but by

the trme-theranks were reassessed the mjury had healed .f" e _' o

C

. adult males (Appendrx 1 “Table Vl 5) caught in 1985 were placed together trPNovember‘1986'v e

...-

: wrth the frve htghest ranked aﬁ: males caught in- 1986 (Appendrx 1, 3‘ able VI 6) Ngte that'.

‘s

°

.one of the. frve malés from 198 as caugm as an adult the other four were Juvemles m I98S ‘

Every adult male caught 1985 dommated every adult male caught 1986 (Appendtx 1 Table '.;

- VI- 9) suggesnng that individuals with longer expenence in captxvrty dommated those more' '

recently caught These two groups of adu]t males also 1llustrated the stabtltty of dommance :

relattonshrps wrthm hrerarchtes of males none of the five males from erther group changed

N
relatrve rank posmon desptte dtfferent condmons and the addmon of new members to the, o

“group. e ‘ o S « V7

~ . . . -—

N

-

Two to 3 hours of observatron were generally ample to de'termrne the rank of btrds in .

hrerarchres estabhshed in groups of f 1ve Males tended to be more aggressrve than f emales and;- ]

. therefore thelr rank status C ld be determmed sooner than 1hat of females Whtle males

usually excluded each other from the focﬁi source females often fed together showmg

.‘vmually no w behavrour Stnce groups of frve mdmduals can produce hnear‘:_i.v

lnerarchres randomly wnth a probabrlrty bf 0.12 (Appleby 1983) srgmfroance levels for..i

‘ lmeanty were not calculated for these groups One reversal was found m one group in 1985

: 'and one in 1986 In both cases the relatwnshrp Became a lmear hterarchy thhm 2 weeks and"-

_lremamed thus unttl the’ rmddle of Apnl when parrs were rsolated from thetr groups :

by

B Hrerarchres thh all possrble dyads mteractmg were recorded in 20 of 32 groups aIl showed a

K value of 1 0 "hence a strongly hnear hrera)chy (Appleby 1983) ln mne groups mteractionsv_f'_' -

of one dyad were mrssmg; but the btrds could be arranged ll.r‘ea.rly. ,wrth no revemls in the ‘
' 'grbups The hterarchal arrangement of the remarmng three groups wlth more ‘than one :
| ‘nomnteractmg dyads are shown in ’I‘able - 1 ln each of these latter /\\there was no

] -

~ . .-
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L 'Combmtng all the males mvolved in- thts study, mcludmg those that were it

questron about the the ranks of the males but the acg;al rank of two females remamed

'}'ur‘t\known in two eases Males were usually in the hrghest ranks females rn the lowwt )

_'- _(Frg 11-2). A male was the alpha btrd in all 32 groups of flve magpres a female was the ;' |

"t

'omega brrd m 29 groups (th II 2)

Throughout the study no. male was recorded to have changed rank relatrve to another

N " : male in any of t.he flocks of frve of mrxed sex Two males however dld change rank relative -

N _to females m the trme between mrtral est%bhshment of hrerarchles and the mtddle of Apnl

' (Fig.1I- 3) By contrasu females changed rank m 19 cases 12 of whrch appeared to be in

' 'response to parr formauon (th H 3) The other seven seemed to occur spontaneously. wtth

——

no. obvrous mfluence of patr -fi ormatton or mjury (Frg ll 3) All of these changes however

- were’ relatwe only 13 cther females o ‘q‘ R

o

Dommance Relatlonshlps Betweeu Juvemlas and Adults S e
| -~ In the course of \hlS study four- males (three adults and one ]uvemle) in the groups of

- “ 4m1xed sex. dted Only the Juvelule Jl ( 986 south th Il 2) was replaced by another }uvemlem
_’,of unknown rank The. loss of an adu t-in two pens’ m 1986 created two groups wrthout an
_"i"adult tlus was unacceptable for a con rrent experlment and theref ore, one of the extra

5 c'adults in the east pens was moved rnto the group lacktng an adult ‘ PN

ln the 32 groups of magpres of rmxed sex the most domuiant btrd was a juvemle male

“in srgnrfrcantly more cases (23) than an adult male (9) (bmomral test onel tailed P Ulll)

"of the groups after the death of the ongmal male. 49 adult )uvemle dyads were formed
B (Table II- 2) 35 of whxch were dommated by a Juvemle and’ 14 by an adult male (binomral
' v"test one tarled P= 0002 'l'able ll 2) ‘In the 32 replreates m the 2 years adult males

) 4_dommated Juvemles marnly in the pens on the east stde where hrgh ranklng adults wer@

| assoctated wrth low rankmg Juvemles (Fxg.ll -2).. Yet some Juvemles that orlgmally ranked ln

- the lower half of the luerarchy of ﬁuvenlles were able to dormnate adult males ranked m
E the upper ha]f of the hrerarchy of 10 idult males For ey\ample the )uvenile males that
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‘Table I1®2. Outcome of 1nteractions of dyads 1nvolving
_ , Cadult and juvenne black bil\ed magpies

_Age A]pha male. Dominant bird in dyads - of
- in groups. - . Males® . Females
' - atone’  alone - }
Juvenille - - 23. s 12
Adult. R - T - S T - S
- Difference® © 004 - . " 0.00 - 0.07

"abased on ‘all dyads 1n ?19 2 plus five additional dyads
1nvolv1ng birds that subsequently died and were replaced

- . '

?pinomialﬂprqbabijitiesg one-tailed test_



,orrgmally ranked exghth fif th second and nmth among 10 Juvemles were able to dommate"_ )
adults that ongmally ranked second frfth third and second respectrvely Of the 17 possrble.
- .adult Juvemle female dyads 12 were dormnated by Juvemles (bmomtal test, one tarled
| r= oo72 Table 2. | | o |
The group of 10 adult males whrch was kept from the fxrst season to be used in the

| _ 'setfggd consrsted of four blrds caught m 1985 as adults (Frg 11-2: 1985 north A2, A3, ‘A6,
south AS) ‘and snx that were Juvemles (Frg Il 2: 1985 north 12 J4 35, south Jl 13/}7)
-dunng that season. All six of the latter males had donunated males caught as adults in 1985
' .In the second sea;on however when these Juvemles were adults (Frg Il 2 1986 north Al
A2, A4 AS A8 and AlO) twp (A8 and AlO) of the six were subordmate to the new-‘
: Juvemles . J_“,, - IR S
" In 1986 m the north row (Frg 11-2), two adult males (A9 ahd- A4) were’ able 10 »' :
. 'domrnate the Juvemle males (13 and 16) in the respectrve pens 'I'hese Juvemles were ranked_
' above a Juvemle (J7) in the orrgmal group of ten yet tlre latter bird ranked above an adult
_ .(A3) :I/hlch ranked above A4 and A9 in tbe ongmal group of 10 adults (Frgrll 2) Thrs rnay_".-.
: ,- indicate that locatron (pen) in whrch an adult was housed m the second year relatrve to that

. 1 -
in its frrst year affects 1ts dommance status, i. e a famxlrar pen grves a bll‘d an advantage m-‘

mteractrons with others desprte the absence of its prevrous rnate Such however was not true o

in all cases because adult A9 and A3 were both rn the same pen "held" as a terntory the
prevrous year Adult A9 dommated the hrgh rankrng Juvenrle 13 m the same pen but adult
male A3 was subordmate 10 low rankrng Juvemle n in its sarne pen All ‘other’ adult males
were in diff erent pens in each year, \hus they could not be consrdered in thrs conteXt
DISCUSSION - . .~

. ¥
: Male and Female Hierarchles

Slnce ]elderup Ebbe (1922) first’ reported on hnear peck rrgl(t hrerarchres in -
o ‘do_r_nestrc chrck . Gallus gallus many studres have corrob))rated hxs fmdrngs (e g Guhl



".:;}.;:’_1- j:_-‘;' — ;
SR .'\- A

""j‘1950 ﬁriwn 1963 Smtth 1984; Rohwer 1985) Today a large body of hterature on social
'dormnanee is the basts of what haa become almost dogma that dommance hterarchres tn many :
_‘ : ammal’ specxes ‘are ltneﬁr Although the use: of dl deftned terms assocxateg vm.h socxal ‘:- v'
domma)nce can cause conf uston { Deas 1977 Dewsbury 1982 Kaufmann 1983), some, studres »
"..:'-(Gwmner 1964 Baeyens 1981b; Reese 1982 Scharf 1985a) repomng hnear hrerarchtes have )
: -‘pald httle attentton to’ testtng the tuerarchtes for hnea,rtty or stabthty through ttrne. as
"'_li-:-'suggested by Landau (1951) Chase (1974) Bekoff (1977) nd Appleby (1983) ) .
: | Recent studtes usmg black led magptes have repo hnea: hterarchtes among btrds
'_‘-F’,Em groups of up to 31 mdtvrduals 3‘ mtxed sexes (Baeyens 1981b Reese 1982 Scharf 1985a)
. ; ln all thregggtudtes tnf ormatton on dommance relatronshrps between some members of each
) "’group was I;a't;kmg aone of the studtes presented stattsttcal evxdence for the hneanty of the |
.hrerarchtes' -and none presented evrdence of stabthty of the hterarchres through ttme Usmg
.the data -'p esented in these studtes I calculated that only the hterarchy reported by Scharf
) ‘(IQBSa) m a wrld flock of nuxed sex was srgnrftcantly hnear (Table - 3 K 0 68 P<0 05)
~_'-HoWever tf hrerarchtes or males were- consrdered separately from fi emales then those of
females fatled to be srgmftcant (Table Il 3. K—O 35 P>0 05) 'I'hus desptte statements e
-, about lmear hterarchtes m female magptes (Baeyens 1981b Reese 1982 Scharf 1985a) the .

LY ST L AT

'oﬂﬁdence in Table Il 3 suggeststthey have not been d_ , _Only in thts study dtd one of L -
' '-f ‘.;the two female groups show a hterarchy that was margmally sxgmftcant However smoe_'; .;

‘ revcrsals mcrease the probabihty of, generatmg a hnear hxerarch _ ,by chance (Appleby 1983 S

Probable that a “linear” hieratchy in-a group. of 10 with f iV° fﬂemls (a8 vas |
the ¢ groyp in quesuon) is Senerated by chanee alone In PnnClPal' it 13 Wbl‘ ‘°_. o
‘(\P ptmty until rnteracttons among all %"’“‘me dyads can b° Teco rded
l ‘Nev erthelcss the equency of mterhctrons and the hrgh occurenoe of reVersals among females‘_'.v_’
‘ .show not only the dtfferenee in- the nature of male and female dotmnance relationshivﬂ- b“";‘ ﬁ ‘v
“also may explam why signifi icant lineanty was not found amona fctmlﬁ in. aﬂY °f the fw‘d;_.."’

1

SR studtes menuoned above B A o L T



B T TR | - RPN - S v

o AR - S e o xes
czo:x::vuo $pJdiqQ S8pN|IouU} U ‘paje|nNd|ed J0ouU="d U ‘patood sa|ews} pue ww,men

" JaU30 yoea yjjM paldedaju} sajewas auju a8y} ' 40 oMy Ajuoy

@p_v:no_m_cm.mvuocw%m.CZWmnc :u,czvp,.wQJOum:LOm.>—:o vm«wvavc_.wm,u__@nmnoLQn
- {€861) Aqaiddy u} pouisuw. §;ilepuay o3 Bujpuocode paujwlaiapg -

SR mo 0v o o rsru SR
e T e g .‘,.qmw.m CTIGh e s e LOB L paSE o u e T
. ;.,wo.w-vmou e 89°0. - Cootoru E vu o ‘ SEM ”@a_nvmx.z

gotostsTu sty Lo T EETRTRE A B N T

.. 18°0°Z0707 - SE'0 . C . eeto i . salewsy.

=

.m.no.Ow;ﬂﬂa.v,a T ‘i_,,mw.c cstu ‘qd

R - SRR - S (S TR oI SRR o

mw.‘_ i T 7 e60-6€°0 7 's8f0 . 440 - .1ZO S ied - sotew.

e (sB6L) . (z8BL). (18BK) - T F ‘ :
,.)dem.m,:w 3Jeyss 8seay - Sudalseg _ BN{eA sdnouJo

IQ..I' N B ..,J.
.wwvuauw uCULW&&—U Ui U@ULOU&L , )
.wwvnmmE Uw_:n xum_n w.mswu Ucm m.mE 403 mw*CULmLm—r_ 40, >:mec... ‘g-11 @tqeyL

- . b . .

T . - - R - ‘ N N ) . L
. P

-



PR

Scharf (1985a) reported hrerarchres in groups of fwe female magpres He bawd the

rankmg between brrds orf submrssrve a suggest that the term avordanee would be more ‘ :
: | :appropnate) behavrour to determme wms and losses ata small food source, smee aggressrve I

,' 1behav10ur was often vrrtually lackmg The hr;,eanty of hrs hrerarc}ues cannot be tested for

srgmf 1cance because they' w;re composed of frve or fewer blIdS (Appleby 1983) Nevertheless )

' the trme over whrch a hrerarchy is stable is a good mdteatton of rts lmearrty (Dewsbury 1982) .
'lt is unfortunate therefore that Scharf (1985a) drd not present data on the duratlon of the :

- magpre hrerarchres he "studted Consequently. the realtty of thetr hnearrty must be questtoned
. _" Thus 1f a hrerarchy lacks hnearrty because the ranks of mdwnduals change over short o

‘mtervals itis T uule to attempt to correlate dommance rank. wrth any charactensuc of the S

N——

mdrvrduals such as temtory estabhshment survrval or: dxspersal as was suggested by Baeyens' V

' (1981b) and Eden (1987). - L v
: i > )
Baeyens (1981b) pomted out the dtf f iculties of recordmg dommance rank m flocks of o

.

wrld brrds Theref ore, she categonzed blIdS in the groups into three classes hagh mrddle and'- -
: low rankmg bll’dS Subsequently she compared the success in estabhshmg temtortes by brrds
o .in the diff erent categgnes and f ound- thas@}xrds m the htghest ranked category drd better than o
”,m the lowest one However only M&) :erem the hrghest category and dlmost exclustvely,‘ -

h 'females°m the lowest Because magpres are monogamous an equal number of males anld -
- "females‘ should be m possessron of a tert‘rtory;j unless temtones are estabhshed by one sex.
‘.n'before patrs are formed vfhrch has not been demonstrated in magpres If more males than'

‘. »'females occupy temtones. 1t may be due’ toa drfferent mvolvement bf the two sexes m‘_v_‘ :
' ‘-” temtory estabhshment as suggested by Baeyens (1981a) Females (or the lowest dommance
" »_ category) in Baeyens (1981b) study may well have been present on a temtory (together with;"v
their- ma‘) but may not have been mvolved as acuvely as males rwerrltory estabhshment"v .' '. :

:and mamtenance Such a drfferenoe in behavrour oould.have aoeounted for Baeyens results.

f i,The hrerarcl‘ues recorded m groups of frve m thts study were predormnantly lmear when"__
,,n.':iestabhshed however. in the eourse of the wmter the ranks of some females chansed E

| .’(Fls II 3) mamly relatrve to other females No male changed rank wrth another mal% Thus vl

S

‘ .



relauonshlps betwem males and females sumlar to that

dxf f erences in the nature of dommance hrerarchles of rnaﬁs
A Y ‘.
condmon at least in corvrds and’ that temtonallty,

‘ related 10 dommance relauonslups in both sexes equ'ally' %

8 m:m\. »

Dommance Relanonslnps Between Juvemle and %dult Males
ere Reese ( 1982) I f ound that adult males were mostly subordmate to Juvemles, my
results however contradxct hrs predxctron based on the asymmetry hypothesrs (Maynard ,'
Smxth & Parker 1976 Ewald & Rohwer 1980) that adult males would bc dommant m.i '
captmty Assumrng that in captwrty nelther foragrng effrcrency. nor drfferentral levels of ) :
hunger nor famrhanty w:th the envrron?nent could cause asymmetnes between adults and_..'.‘
juvemles in- terms of benef 1ts gamed through an agomstrc encounter one. would predlct rank —
: _ to ret'lect only the {1ghtmg ability of two comestants Reese (1982) observed that in the wrld .
adult males won all resnsted a&ks by Juvemles whereas the latter resrsted and won only n%
? of attacks by adults He argued that this supported the asymmetry hypothesrs because "if the :
expected net benefxt was suffrcrgzt‘ly large to warrant resrstmg an attack adult males should
. win proportronately more of resrsted encounters than juvenile males"(p 83) Thxs however 1s; o
,also true for adults attackxng Juvemles and it is the Teason why. Reese predncted that adults b '
' would dormnate Juvemles dunng food shortages or i captmty Quahty of mteractron other "
than win and loss was not recorded in this study. but resxsted attacks were recorded as wrns by | - /

r', )
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the resrster Had adults remsted many attacks by Juvemles the outeome of many_f- S
. adult Juvemle dyads would have favoured adults under thrs ratmg ‘l‘hxs was not the ease
5} suggestrng that Juvemles were “more aggressive or more vrgorous fnghters than adults _.7 §.‘, 
Moreover the ranks ol' adu! and Juvemle males remamed stable between November and i
nuddle of Apnl I the subordmate adults had wanted only to avmd eonfhcts m orler to save
« A »energy as suggested by Reese why would they do thrs for almost 6 months and more B
'rmportantly, why would they expose themselves to open attacks by- the Juvemles (whxch in: one.'..'_ ’

; Baeyens (1981b) and Reese (1982) showed that adult magples more suwessful r—"j

L caseled to the death of the'adult)? i?, RN B
‘..than Juvemles in estabhshmg temtones and producmg survxvmg young Yet wrthm an age

| .'class dommant blrds were more successful than subordmates in the vanables menttoned above |
f- These’ observauons seem - contradrctory. adults show a hrgher reproducu / sueeess than ;
: Juvemles yet adults are: subordmate to Juvenﬂes If Juvemles are the better ftghters and hence -

. ,dommant to adults why are they not a le 10 estabhsh better t!rntones and rarse more young” o

There are several possxble ways

Nof mterpretmg thls apparent contradtcuon One .
'__tnterpretauon assumes that m the wrld ad | 'aTe'balso generally subordmate to juvemles i f
’except on then' terntones ln the latter case the P session ol‘ spaee and expenenee probably»
o %oe enables them to be ’ominant on ‘that spaee and , enee to retatn it Smoe .%lales establtsh
. temtones near thexr natal srte (Baeyens 1981b) males are consequently more familiar thh )
: the envrronment a Ld possxbly wnth the avaxlablhty of temtones as adults than as Juveniles ‘A '
-.Mdller (1982) suggested that many terntones are acqmred in late summer at a ume when
‘-: Juvemle magpres ammerally sull 1n f amtly units, and presumaﬁly beforg juvemle males are‘_:
v<‘attempung to occhpy temtones Thus non terntonal adult males would haf?e an advantage at-‘li

j"’l'tlus tuue Magpxes defend terntones agrely against rntruders, yet steahng of mates and‘ ;

takeover of nests (temtones) when a mate is lost can- oeeur (Btrkhead 1979 Baeyens 1981b o

& .__Mnller 1982) but expulsron from territgm is rarely reported Thcrcfore, Mg of territory -
| __.'_estabhshmenf may be the most unpoqant flctor in determrmng w@r birdg are mmfu]

e Smee Juvemles are unhkely to oecupy terntones at brood break up. dommanee relationahips‘

»



_ between adults and Juvemles would- therefore have httle 1mpact on temtory acqursrtron On
. the othe; hand dommance status among adults may have a large nppact on overall sums of :

“the terrrtonal cohort as found by Baeyens (1981b) and Rwse(1982) N '.'- : - -
Another rnterpretatron assumes that the dommanoe relanonshrps between age classes
recorded in this study are an artrfatt of ‘eapnyrty Brown (1963) found in Steller 5 Jays

A

c yanocitta stelleri, and Reese (1982) rt magpres that the dommanee status. of males decreases.-

wrth mcrwsrng distance from therr temtorres Adult magptes tn thts study were eaptured tn_

’

Aprrl and May. uvem]es in September This drff erence in eapture ummg could affect the‘_

mamfestauon of dommance status in capnvrty smce adults were probably removed f rom therr_', o

terrrtortes whereas Juvemles very hkely drd not. have a terrrtory at the ume of capture Af -

o companson of dormnance relattonshrps between adults wtth a long hrstory in capuvrty (>1
year) and adults wrth a short hrstory (<1 year) suggested ‘that the longer émds “were in

‘ capuvrty the greater thea‘ ablll!y 1o domtnate others m' the adult category. poss:bly because'-

they ‘had already held a terrrtory in capttvrty fra Tom- meh theyﬁhad not been uprooted Such o

...',.

dpnclusron would support the above assumptron However if thrs were true one would
A predtct that all adults in captrvrty more than one year would be. dommant to all newly'_"
_ captured adults as well as Juvemles Th&was not the case for two- of six adults whrch were .

. '(
’ caught as Juvemles in the frrst season ’l‘hese two Juvemle males were dommant 10 adﬁts m‘

the‘ ftrst year they parred built nests, and . hatched youhg One can therefore. assume that
they accepted thetr pens as thetr temtones and that they were very farmltar with the eapuve"»
Y condrtrons Desprte this they were subo@mate to the new juveniles m the second year The‘
- same: held true for two males that were caught as adults m 1985. These were subordmate to L |
Juvemles in the frrst season however they patred built nests and hatched young |
Neverthelers in the second year they were ‘again subordmate to Juvemles 'I'hese cases o
contradtct the above assumptron that adults were subordtnate to Juvemles because they drd not i
aecltmate to the captrve oondrtrons However it does not contradrct the assumptron that
adults were subo:dmate because they were uprooted from their temtones Most males used mv" |

' _;. “both seasonswere_ in different pens in the 2 years. .Thg_ﬁmay.have reacted lO the .chansc of



o pens as dxd males that were caught in the wnld when removed from thetr temtones Only two. -

males (Fig. Il 2, 1986 north row A9 and A3) were in the same pen in the two seasons Thetr o

dommanee status was as predrcted in thrs eontext in one case but not the other' male A9 was_ :
}dormnant to new Juvemle (J3) in the seeond season whereas ‘male (A3) was Subordinate to
‘new Juvemle (J7) "'hus the effect of captmty on dommance relatronshtps between juvemle _5
and adult males can be re_tected but the effect of uproottng males~ from thetr terntones
o ‘remams equrvocal . : ' " ’ | S
Reese (1982) reported that adults forage more often alone or 1n patrs than Juvemles
bwhrch f orage mostly m groups Thrs dtfference in socrahrhty rnay be another factor'.- '
‘_mfluencmg adult Juvemle domiriance relatronshrps Lunder capttve condrtrons Adults may be n

more reluotant to mteract wrth Other conspecrfrcs and prefer 0 ltve sohtarlly most of the y

.v_ttme In captrvrty. they wﬂe forced mto assocratton wrth conspecrf ics and once they lost an

: jmteracuon they may have been unable hencef orth to regam thetr domtnanee status Such a -

- situation \fould probably ot hold in the w11d The srgmftcance of htgh aggresswness in
"‘Juvemles may Sbe. related to: therr greganous hfe style durrng thetr ftrst wmter Because they ;
are less ef ficient f oragers 1t may be advantage%us for thern to lwe in groups (Baeyens 1981b) ,
_ln which’ case greater aggressweness or frghung abrhty ,;nay assure a male access to food in
'»'ttmes of food shortage or enable xt to. estabhsh a terrttory Since: solltary (or patred) adults

o woulg not have to compete\wrth other btrds to the same extent they would not have to be- as?_

¥
aggressrve in order to have access to f ood ‘

%

o In sum dommance relattonslups between adult and Juyentle male black billed .
: rQnagpres as recorded in thts study and tby Rme (1982) rnay play a. minor role m terntory,“ -‘
-estabhshmen? under f§a co‘édmons beeause thrs event probably oecurs at dtfferent times. m.‘ .
; the two age classes and hfe styles such as foragmg strategy and sociabllxty. drffer in the ‘two |

age classes If true the dommanee status of birds rn the two age cohorts should be eonsidcred;‘ _

'l"separately ‘when mvestrgatrng survrval dxspersal and reproducttve sueeess Poolmg of age as .
) well ‘as sex classes would yreld results that are probably untnterpretable Pethaps thra is the

" rea why those aspects of dlspersal terntory establ‘ishment and reproductwe sueeess

N
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associated with dominanceistatus in this species are so poorly understood.
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il PAIR-FORMATION AND MATE CHOICE

" ' INFLUENCE OF DOMINANCE AND AGE ON MATE CHOICE IN BLACK BILLED
MAGPIES AN EXPERIMENTAL STUDY B
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i'he xnfluenoe of ;.ge (adults of >1 year and juvemles of (l ycar) and domlnance B :

o status on pmr formauon in captive black bnlled magpnes Plca plca. was recorde:l in 32 flocks. o
" of “five birds each.” Adult and juvenile males of alpha dgminanc status ,7ned equally
f requently and more of ten than subordmates in thes; two age classes All but one sungdmate |

' 'male that palred were adults Moreover only adult males were mvolved m seoond/ 4/

palr -f ormatlons (palrs that f ormed~ in flocks subsequent to &e fil u'st paxr formatnon) Pamng‘

: 'succ&ss of females ‘was mdcpendent of thexr dommanoe status but aclult femalos patred more '

@

often than Juvemles In chonce expenments females preferred adult to Juvemle males and h

> among aduh males, dommant to subordmate mdwiduals Males showed no preferenoes forv” R

s

' Verther age class of f cmales 'l'he chonce expenments suggested that the pattern of pamng in thc B

K flocks reflected female cho:ce The greater pamng Success of . adult females may be av_'
lconsequence of more mtense courtsh:p behavnot)r by adults ;than Juvemles The captwc
: : sxtuauon ehmmated ef f ects of temtory quahty on mate cho:ce but dld not excltde ns possnblc'
N 1mportance m»ma:te:jcho:ce mthe wild. - o o ﬁ

ORI
_— '_}_‘1:.".
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 INTRODUCTION T s
There are many reasons for behevrng that anrmals exert a chorce when selecung a-
7
‘ mate as opposed to matmg mdrscnmmately The chorce of a mate rs based on the quahty
\

v of an . mdrvrdual as a matmg partner Here quahty rncludes two major groups’ of

charactensucs those of resources held by the potenual partner and those of the poterrual

partner itself. The mechanrsms and more unportantly, the effect of mate chorce ‘on matmg _ S

s@(f or mstance Cox & LeBoeuf 1977, Searcy 1979 Breed et al 1980 Parker 1981 Burley 1981

" Lenifipton 1983 Houck e al 1985) 12 polygynous specres wrth lrttle or no male parental

; [ -&J

- inv
S

rmportant l'actor in matc chotce (for example "The Handrmp Hypothesrs : Zahavr 1975

Kodric- Brown & Brown 1984 or "The Sexy Son Hypothesrs Weatherhead & Robertson E

P 1979 1980 Searcy & Yasukawa 1979; Wrttenbcrger 1981) whereas m monogamous specres

with equal parental mvestment by both sexes, - the abrhty of a potent1al rnate as a parent

(whrch 1ncludes both its own attnbutes and the resources n holds) should be the cntenon usod :

-in mate choice (Tnvers 1972) Black brlled magptes Ptca ptca are regarded afya monogamous

species: with substantral parental ‘investment by both sexes (Pertamener 1947 Labrtte 1953
‘, B.‘ihrmann 1963 ‘Erpino 1968 Baeyens 1981a b; Mugaas & ng 1981) The reproducuve
| Success of magpres has been found to vary wrth age and sex (Baeyens 1981b Reese 1982;
[ =

Reese & Kadlec 1985) the vanauon bemg larger between age cla$cs el' males than females

Smce abrhty as a parent Varies among mdmduals and smce rnvestment ol‘ both parents is

: rnagpres 10 exert chorce m selecung a partner (Tnvers 1972) Furtherrnorc beeause

reproductnve success vanes more among males than among fema’les the latter should be the

]

. more drscnnunaung sex .

£l

Lrttle is known about pair formauon in magptes and vu'tually no rnl'ormatron on -

matmg preferenoes in thrs specres is avatlable Because reproductrve success is greater among.

ﬁ% adults (brrds of 2 years or older) than among Juvemles (1 year old bl!'dS or younger) and

\B

ey &,quencres of "hrgh and "low" quahty rndrvrduals ‘have been the subject of many studres _' |

[4
t

_ent the phenotype of the male (% reflectron of 1ts genotype) may’be the most

assumed to be essenual f or optnnal reproducuve sucoess one would expect both sexes of '
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greater among dommant than among subordtnate magptes of the same sex (Baeyens 1981b LA

Reese 1982) I predtcted that adult blIdS would be prel'erred over Juvemles and dommant birds o

~ over subqrdmates as manng partners In thrs chapter 1 descnbe the patterns & patr formatton j

: 'relattve to age and dommanee status in 32 captwe flocks each of ftve masples, W ell as e 5

L]

L _-.results of mate chotce expenments in, whtch the chooser was exposed to a parr of sttrnttlus L

- ‘btrds that dtff ered either m age and dommanee status or dommanee status alone B ‘A‘f |

,g.,.: - .7 A e
N Ve

| METHODS. g g e e

.

.,J.

ThlS study was conducted over two seasons (1985 86 and 1986 87) in ‘a_lgrge outdoor"'» i

avxary at the Umversny of Albm s Bmscxence Ammal Centre 15 km south ‘of Edmonton "

‘ Alberta Between Aprtl and ocptember 1985 and I986 160 magptes were captured ustng etther

: ctrcular f unnel traps (Alsager et al 1972) or nooses arranged around a decoy (Scharf 1985)
- The aviary is descnbed and the general methods used m housmg and marktng of the btrds are-f -

g.ven in Chapter II

LRt . 4

ESS

Patr-Formatton in Flocks

‘ of . 32 ﬂocks of ftve magptes 12 were eomposed of three males and two females each e
' -U_and 20 of two males and three females Each ﬂock contatned at least one adult@? on'e:-"_ -

- JuVemle male At least one adult female ‘was present m each ol‘ 14 flocks. wher

all 327

flocks had one or more Juvemle females Thts*dtstnbuuon 'was- arranged tn January 1986 l'orf» '

| the ftrst 16 flocks, and Novembéx 1986 for the second 16 flocks. In order to_gvoid: potential,..: o

" ~ ,
‘preferences for btrds weartng bands of a eertam colo\r (Burley et al 1982) all members ofa

: flock were marked wrth bands of the same colours but in dtfferent posttlons on the legs

Rankmg of the btrds in each luer@rche' was. done after the btrds had been; depnved of food

Hrerarchtes were allowed to develop m each of the l'locks for a perrod ot' 2 weeks _ |

E over mght and mvolved recordtng wtns and osses over a small food souree. The groups were_' =

» observed from a mobtle bltnd plaeed adjaeent to the outsnde portton of the pens Each ﬂock '1"'1, |
was observed untrl at least two mteracttons of each btrd with all the other mem f its

_»vAD .

l



N gro_un were'A_recOrd_ed. If, after 3.hours."a specifi_c'bird.could not beassigned a rank, it was
 exposed :individually.. in the outslde‘ port'ion-"- 6r its home' pen, to each of the others-in the
: group wrth the outcomes of 1nteracuons bemg recorded j S .o

e T

A After the hrerarchres were determmed m each flock behavrour mdrcatmg

; parr formatron actrvity (descnbed by Baeyens 1§79) was recorded weekly for 1 hour in each ."

‘ ’flock A parr was consrdered o0 be estabhshed 1f on 2 consecutrve weeks two brrds sat next o i

"each other wrth body contact, engaged in allopreemng. and erther smréhed for{ood or fed '

: together

_ .Choice Expenments .

: 'I'he mate - chorce experrments ‘were. conducted in’ March and Apn’l 1987 The o

-experrmental arena was a fhght cage measunng 9, 8 x 3. 6 X 1 9m adJacent to als X 3 6 x

,,2 3m observatron hut A wmdow of one wav glass al}owed unobtrusrve observatron of the L

bizds in the flight cage f Tom the hut Opposrte the hut two wire mesh cages each 1 3 xldx

10 m) were fixed in each corner of the fhght cage and ‘connected by a per (Fig..I.I'Iv-l)}'

: Each cage housed one strmulus brrd which was placed therem on the evemng
observatrons were made Before\releasmg the brrd makrng the chou“e preces of fat or meat o

' were f rxed each mornmg o each cage contarmng a strmulus brrd Thrs mduwd ‘more

' mteractrons between the bird makrng the chorce (whrch had been wrthout food ovemrght) and, o

)

: each J( the two. strmulus brrds Males and females were housed separately between trials B

‘- whrch for any grven choosér, were ne\'er more frequent than every 3rd day dunng the:'
expenmental penod (March and Apnl) Smoe all brrds were kept in two umsexual flocks they" :
: knew therr relatrve domrnance status before bemg separated mto the two small cages as ,'g
strmulus birds. | | ‘ o

On the day of, observatrons choosers were kept m small cages wrthrn the observanon “'>

= hut and released one at a trrne mto the fhght cage Each chooscr was allowed 2 mmJtes for -

o ‘aochmanzatron or untrl 1t approached closer than 50 crn one’ of the two cages contammg av -

o

. strmulus brrd whrchever was earlrer Subsequcntly. it ‘was observed for 20 mmutes Durmg g

4
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T S R ETI: E

: ;thbs time l recorded a) the trme spent by the chooser on the ground wrthrn 50 cm and/or on .
--:."the connecung perch wrthm 20 m of a eage contammg a strmulns bird, b) the number of U
' feedrng bouts of the chooser at each mge and c) drsplays (of chooser and strmulus brrd) such' |
as blmkmg trltmg fluf fi 1ng whrte feathers bxllmg. etc that are lmhed wrth parr formatton as_
o descrtbed by Baeyens (1979). .. |

\ o 'l recorded a chmce havmg been made when the chooser a) spent 1 mmute or more _'
nearer one cage than the other and 1f the Knumber of feedmg bouts at the same cage was =
greater by!t least two (both requrrements had to be met by the chooser in order to regrster a .
' chorce) or. b) if courtshrp drsplays ‘were exhtbrt&d by the chooser wrthrn 50 cm of one. cage. -
bht ‘not the other More werght was placed upon courtshrp drsplays than the locatron of the A
,'vchooser in decxdrng :the nature of the chonce Thus rf the trme spent and’ the numlser of A
v-feedmg bouts were greater ‘near ane cage b:t the courtshrp drsplays were. shown pnly at the
s t))ther £age, the chorce 'was - re;orded for the latter. If the chooscr drsplayed near bOth cages
' »ithen no chorce was. recorded for the trial, 1rrespect1ve o£ thc ‘time spent near each cage (see h
Appendtx 2 for further detarls) ST '

.‘O

EXPERIMENT 1 Female Chorce Between Juverule and Adult Males DR

J
ﬁhuvenﬂe male Each of these 20 females was exposed 10 three pairs of males One parr of

i Nme adult and 11 Juvemle females were grven a choree between an adult and a;

.

stnyl&s males was “used twrce swrtchmg therr posmons between the right and left ca '
(heremafter referred to as the control strmulus pair). One pair of males compnsed la -
domrnant ﬁdult and a subordrnate Juvemle the other two (mcludtng the control sumulus parr);‘v‘_ --
| )mcluded a subordrnate adult and a dommant Juvemle Thus, each f emale was allowed to

J choose four trmes between an adult and a Juvemle male twroe the. a%lt was tn the nght cage

' d‘ twrce )ln the lef t. 'l'hree times the adult male was subordtnate 1o the Juvemle once the

adult was_domrnant. . ) _‘ I o of L

o EXPERIME NT .2: Female Choice_ Between 'Donrinant, and ‘Subordinate 'Mtzles'



’..

The same 20 f emale7were grven a choroe between dxfferent domtnant and subordtnate =
males from only one age class adult Each female was exposed to three pai;s of males one '
- “pair bemg a control snmulus pair. Thus each female was g:ven four opportumtres to choose )

between a domtnant and a snbordmate adult male wace the dormnant male was in the rtght'

mge and twice in the left .
. : _l
4 - . s . . L A ) \ -

EXPER]MENT 3 Chozce Between Juvende and Adull Females

A\ ——

'13; 32@{”‘

Sxx ﬂdult and seven Juvemle males Were given the opportunity to choose four t times -

v

between an adult and. a: Juventle female (three pairs of females ‘one patr bemg tlsed as a'_ o

_ control sttmulus parr) Twice the aclult female was in the nght cage and twice in the lef L

o
£

(RESULTS -

' Pair~Formation in Flocks

Pazr—Formatzon mth Respect lo Dommance Status T T ‘ ’, ‘<

Because there were never more than thr‘ee mdmduals of the same sex in each group.‘
/

three dommance categorxes were recorded for each sex- separately Alpha males and females

were the hxghest ranked btrds omega males and females ‘were the lowest ranked btrds wnhm

each sex in each group When there were: three blIdS of the same sex ln a ﬂock the second.

S ranked bird was asstgned to an- mtermedxate category /"\

One of the 32 flocks studted was not consldered in. the analysxs because a juvemle e |

male dred before a patr bond between lt and a Juvemle female eould be conflrmed ln the -

remammg 31 flocks an tmual patr of blIdS was recogmz.ed in. 29 etght~tn Febmanv 13 m RN

March and etght in Aprtl Considermg only dor nanoe status alpha males (22 of =31) pau’ed |
srgmfleantly more often than mtermedrate males (2 of 12) and omega males (5 of 31) (based" |
on a three way eonungency table G 28 4 df 2 P<0 001 Table II] 1 and Fig Ill 2) Age"

also affected pamng success of males smee m each dommance eetegory a hlgher pereentage of '
v

adultthanjuvemle males parred (G 49 df-.-l = 0027 Tabiem 1) The only ﬂock ln_"

W
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: of 31; mtermedrate = 5 of 19 omega = 14 of 31)

whlch the adult alpha rnale did not parr was one in whrch no pau' -fi ormat:on was reégrded By |
contrast in six’ flocks in: whxch the' ]uvemle alpha male d:d not pair, a suhordtnate adult male '
‘parred ms)tead Females showed no srgmf xcant dtfference (x -2 09 P 0. 35) in the
frequencxes of parr -formation between the three dommance mtegoaei (Frg IIl 3. alpha = 10

.Palr-FormauanwuhRespecttoAge S B _ : Q‘O

\

Overall adult males (19 of 35) dld not parr more. often than Juvemle males (15 of

‘. 39) (Frg IIl 4, x2-1186 "P=0. ]J) but among females adults (13 of 15) parred more often :

2

than ]uvemles (2l of 66) (th II] 4 x° =151, P<0 001) Frequency of parrxng by Juvemle _»' _'

“ males and Juvemle females drd not drffer srgmfxcantly (Fxg III 4; ‘ —0 48, P= 0.49), but

2

.adult females parred srgmflcantly more often than adult males (Frg 1I-4; x —4 78, P 0 03)

_,Overall adults (32 of 50) parred significantly more often than Ju_vemles (36 _of_rOS) /
(Fig.Ill-4; x*=12. 15, P<O.001). | S »,

In five flocks a’ second pau' was recorded after the establxshment of ‘the ftrst pair. -
[ 4

-‘ Among males only adults wer/ nvolved “in these second parr formauons If all the

_~vtheoret1cally poss:ble second parrs were, consndered adult males patred more often m second .
: pairs (5 of 19) than Juvemle males '{0 of 22) (x .-‘44 P 0036) Among the females
‘ mvolved in second parr formauons adults (2 of 5) dxd not parr more of ten than Juvemles (&

" of 43) (x2 =14, P= 024)

\
Co_mpesition off’airs' ) IR L v S

_ Alpha males d1d not parr more often thh a female from one dommanee class than -
B another (Table IIl 2; x2=2 67, P 0 26) The tomposmon of the other pairs; with’ respect 10
dommanee status was not analyzed statisttcally because sample srzes were 100 small (Table

- - 2) Palrs consrstmg of two adults werc more frequent than any other panr composmon -

.. with respect to age (FngIfS =9, 71 P=0.02). °.

° *
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‘% Birds paired

T F M
;Juyenﬂe-ﬂ'

';anurc INE 4 Frcqucncy wuh whxch black bxlled magples palred relauvc to agc and sex: classes._ \

females M males. Number of birds: 413 cach category shown above hxstogram
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o A
'CholceExpenmen;s O _-~V'f.'v.r s . ‘ N A L
e Expenrnenvl Female Choxce ’Between Juveruleand Adult Males T '_“‘f"". ' ‘}'-'

- fhght pen mespecuve of the sumulhs males wrtlun the mges were excluded £rom 3he analys;s

fof mate choxce ln addmon one Juvemle female dled aftet_thme tnals leavmg 16 females. . ’

b
”each of whxch chose fom’ Umes and one female that chose three'umes grvmg 2 total of 67

tnals m whrch the Juvemle sumulus male was dommant to the adult females sull preferred
R the adult (26 9 bmomral test one tailed P,-‘@ZOO3) There was no dlfference between Lhe age
classes of f emales in t.’he chorce of acﬁdt males (Table l’fl 3) Adult females dld not choose

K erther adult or Juvemle male more of ten than Juvemle females dld (Table III 3) ln those

tnals in whlch only one male dlsplayed (n 26) the drsplayrnt male was. chosen in 61% of the o

: 'mals the o,ther male m 7% and nexther male in 32% o ",' - . \ “ i
- Experlmenl 2 F emale Chorce Between Dommanl and ’Subordinale Males «” e o
o o

C One adult f emale showed a constam pref erenoe f or one srde of the fltght pen amd was -

'theref ore excluded f rom 1he analexs leavmg the results f rOm a total of 76 tnals Females of
: 3

Females of both @ge classes preferred adult to Juveniles males (Table III 3) ln those ‘

'»,»fi’.\"’/

-
»

Y

\».‘.

both age groups preferred dommam t0* subordmate males (Table III 4) 'I'here was DO+ P

‘_ ‘dxfference between the age classes of females in the choxoe of dommant males ("l'able .

L IIl 4)*;l'here was also no dxfference between the 1\30 age classes of l‘emales in the numbers
that farled to' make a chonce (Table Ill 4) ln t‘se tnals in whu:h one male dnsplayed

. .(n 39), the dlsplaymg male was - chosen in 85% of t.he mals the other male m 2% and
. nerther male in 13% S '

»

: Experiment 3: Male Choice Belween Juvenile and Adult Females

One ‘]uvemle male was excluded from the analysxs beeause lt showed a oonstant

o _-‘preferenoe for one sxde of the fhght pen mespectwe of the sumulus females wrthin the eages

.,L. .n:‘
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h}‘a 5 B 4
- Because‘f'rn-]ulpy mzﬁ1~adult and aé&;ml

(Table IIl 5) ’l‘hcre was also no dtfference between the two age classes of males m the L

- Dl fférences in Behavtour 0 f Choosers dnd Sumulus Bzrds

e domigant rnales dlSPlayedmall 39 tnalsmwhrch one male drsplayed e y(i .

ox P

Males in nerther age gf&lfp showed'a préferen@for one age clau of females over the other

u»’

: chosen in 44% of the trtals the: otl?er ?ernale 1n 6% and netther in 50%

A 'v n

The number and mtensrty of dxsplays of both the chooser ‘ and the stimulus brrds were ‘

"recorded durmg the expenments Because only the number of drsplays and not the outcome of

5

males (females 66% (105 of 159 trrals). males 40% (20 of 50 tnals) X —14 2, P<0 001) :

',Of the 66 trrals (Expenment 1 and 2) durmg whrch stlmulus males drsplayed only in one-

a proportron that was sngmf 1cantly greater (x —26 2, P

: In Expenment 1 adult males dxd not displa

_ dornmant over the adult the number of drsplaymg males was also not dlfferent in t.he two age L
: groups (adult m 9 tnals Juvemle m T bmomral test, tWO taxled P 0. 80) In Expenment 2,i

. whlch all the males were adult none of the subordmate males dlsplayed whereas ‘e

Sy
" P

; ..'1 Nﬁ.l‘ﬂ fﬁ;ﬂ“ﬁo‘ “Ou f"" \n di’;‘ . . ~edrs . o . ; . . "

had © be excluded from the expenments af ter; B
' threeq'tnals had been tm'n‘bd out wrth'ﬁgh qf' fﬂém 'l'herefore only 46 trials were- analysed -

. number of trials fo&whrch no chmce was. recorded (T able - 5) Seven of%males showmg' |
wa o
.. ono. choree were recorded as such because they éxhtbgted co p behavrour wrth both sttmulus-,

1 emales vln those trrals in whrch only one f emale *s&lbayed (n 16) the drsplaymg female was' o

~_the choices were- used in tlus analysrs all trrals mcludmg those in: wluch choosers showed srde |

. ,preferences were. rncluded When choosers females dlsplayed more courtshrp behavrour than .
(1 5%) drd both males drsplay srmultaneously By contrast of the ’2$tna.ls (Expenment 3) -"'
’ 'durmg whlch stimulus f emales drsplayed m 11 (40. 7%) both emales dlsplayed srmultamously, o

ore often than Juvemles (adult m 16‘ -

' tnals Juvemle in 10 bmomtal test two tatled P 0 33) In trrals where ‘the Juvemle male was', :

-
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'-gmscussy_fn". el o
) ’I'he ummg of patr f ormatlon in the black bllled magpre is poorly docugented ln thrs
stu‘dy of 160 mptwe magpxes estabhshment of parr bonds based on observatrons in-

ﬂbruary. March and Aprﬂ peaked m March However smee

paxr m February as well as in Apnl ‘the possxbrhty that pair- f o at1 occurs in January or

: l‘v.evious yea'r _gan‘ "n.ot be exclude Furthermore some
aaparr f ormatrons. frrst detected m Aémh and ﬁnl _ could_ have
: bxrds mriy not. ha’ve {l%phyed th)requxsxte be‘lf:x,v U4 RRirT

rme thcy were obse% R

The recordmg of mate _choice m amrmals depends greatly’ om

| earher because parred

._ decrdmg that a choxce has been made The ume spent near the obJect of chorce has often been :- -

used m mate chorce expenments (Burley et &1982 Bateson 1983) Thrs method yrelds ) o

: obJecthe results however their- brologteal meanmg must thcn be: mterpreted subyecuvely

T Recordmg behavnour (Cox & LeBoeuf 1977 Lemngton 1983) ‘on the other hand probably

| descnbes the chooser s preference more adequately than:, Just the ttme s\pent élose by Thts ,' o

method however is also not f ree f rom subjeetrve mterpretatrons ln this study a combmauon

X ol' these two approaches was used to analyse the oute\ome of the chorce expenments more '

' WCIghl was put on courtshxp dtsplays whlle ume spent nearby and the number of fwdmg

- bouts at a partmular cage were used only in- cases for. whrch no courtshrp drsplays were

recorded ln Appendrx 2 l compared the utcome of. the choxce experrments usmg the two

. drl'ferent methods mdependently and showed _,’_’t results although shghtly drfferen led to’
' 'the sameconclus:ons ; " I N / "
| 4
:PairedMales PR S P R

In the flocks of rmxed sex it. lwas mamly (71%) the alpha males that patred If a male s
N

B} 'other than the alpha male parred in such ﬁlocks 1t was an. adult in virtually all cases (92%)

.

y b1rds were observed to :

, crrtena used in -

v

B '_Thrs pamng pattern could have resulted from f emale choree or male competmon Ass ng it &8

o were male compeuuon and that males mated monogamously. ane would expect alpha males to



prevent subordmates from patrmg f trst and hence the latter would be tnvolvﬁonly in weond .

-~ pair- formattons One would also expect the subordtnate adult and Juvemle males ) tIptut' o

frequently in"the formauon of : second patrs beeause both age groups 0 males were .

L represe ted m the lower dommanee categortes Netther of these expectattons was- supported by
the data. Only adult males were tnvolved in second patr formattons.« and subordtnate m.ales" -
i ¢ that patred were: almost exclusrvely adults Only one: Juvem'le subordtnate to another juvenlle. o
but dommant to an adult male was mvolved in a. second patr-forma&on The argument that' -
some alpha males dld not pair- because they were not mterested tn the f emales does not seem
10 hold because such alpha"&males repeatedly courted some females whrch however _j
persxstently avorded them ThlS suggests th!t the pattern ol' male pamng m the flocks is” /
» matnly a resﬁﬁ, ol‘ f emale chorce and that f emales pref er adults over Juventles an“d dommants\v/' :
- over subordmates Thts conclusron is supported by the results of the mate choxce expertments
L . Whlch showed a clear pref erence by females f or adult over Juventle males and for domtnant
over subordtnate among the adult males The chorce by females of dorntnants over
'llsubordtnates among adult malés was a stnkmgly clearer result than the chorce of adults over_‘."
Juvemles 'l'he mam reason for thts dtff erence may be - that both domtnance status and age
varied m Expertment 1, presumably%nablmg females to take into account both attrtbutes o
' } when makmg 2 chbtce The fact that females chose ‘an adult more often even in cases - m\ :
| : whtch the Juventle was dommant suggests that age of males isa more tmportant determmant
of‘ female chorce ‘than donunance status - - o '
_ “In Expenment 1 both adult and Juvemle males dtsplayed courtshtp behavnour. whether: o
LQdonunant or subordrnate ln Expertment 2, however only the domtnant males dtsplayed Thts o
. suggests that dommant btrds are able to suppress courtshrp behavrour tn subordinates of the"_" '
same age group when they are tn vrsual contact as in these expertments Dominant male |
ravens ‘Corvus corax. have been found to suppress the courtship behavrorﬁ' of subordmate S
P males (quiner 1964) On the ottt band, Juvemles that dommated adults in the present
' study were apparently unable to suppress wurtshtp behavnour in the adults. Theae :

: r

o _observattons suggest that domtnanee relattonshtps wrthtn but not between age groups of males' :f |



may be unportant m the reproductrve brology of magpres In Chapter 1I, 1 showed that most
' Juvemle male magpres were dommant [ adults between November and Aprrl but suggested
that thrs dormnance relationshrp is of httle unportance in the reproductwe btology of magpres
' because of the drfferent life s&les in " the two age oohorts adults are more sohtary than
_' ]UVCIll]CS and they probably establtsh terntorres at dtfferent umes of the year Results

reported herem support this suggestron '

Female magpres may pref er dommant adult males bemuse parrs wrth an adult male* -

.»xnmate therr clutches earlrer than with a Juvemle male (Reese 1982 see also Chapter IV)
o possrbly because of a drf f ere&e in'the trmmg of gonadal maturatron in the two age classes S
(Erp 0 1969) Smce ﬂedgmg success ‘is mv>rsely correlated wrth trmmg of clutch mrtratrpn .

k } (Reese 1982 l-lochachka 1985) parrs thh "aduit males tend to have athgher reproductrve =

success than pairs with’ Juvemle males (Reese 1982) Moreover domrnant males wrthrn a grven
v

-, age group have been shown to have a htgher reproductrve success than subordmates beca-use

.:they are reported to- estabhsh territories of better quahty and ﬂedge more young (Baeyens
1981b Reese 1982) ‘

L Burley & Moran (1979) showed that breedmg experrence of ptgeons Columba lma
| ml’luenced the outcome of chorce by both sumulus brrds and choosers In thrs study, among
) 'adults two f emales had no’ breedmg expenence whereas ftve females and one male d1d The |
: prev:ous expenence of two females and fi 1ve males was’ not known since they were eaught as |
'__:adults Because of these small sample srzes -the questron of the mﬂuenee of breedmg

- expenence on mate chotce in magpres could not be addressed : "’"

Palred Females e

' . ,*" Dommance status of females in contrast to that of ma]es had no%mg on: thelr*
'pamng success. 'l'hrs drfferenoe in parnng pattems betwee‘h\males and females can be

.explarned by the drf ference in the nature of the dommanee relattonshrps among mdrvrduals of
5

the two sexes.. ln Chapter Il 1 showed that male magpres estabhshed stable lmear hrerarchres

whereas hterarchtes among females were not h?ear and rank changes occurred frequently It

[

£l

N



- p&nng sucoess _ @J o

o courtshrp behavro‘hr by females ‘was very rarely observed m the flecks and beggtng.

: males have a narrower range of mate qudhty to choose .

'.'1s theref ore; not. surpnsmg that dormnance status of females rs not a predxctor of female f

ﬁ '. - ) ’ B . o' R ‘«‘S

r'.;

Age however mfluenwd success 1n pamng of\females in flocks. adtl.t females pau'ed S

s more of ten'than. Juvemle females As wrth males two possxble mechamsnis eould produoe thts“ B

result competmon among females and male preferenee of adult females Femaleb in the 3

l’q

_.ﬂocks were not observed to exclude each other from the preeenee of males In addrtron. ‘_

A “

F'descnbed by Baeyens (1979) was not s@n unul females mrttated mcubauon 'l‘hrs would :._
g 'suggest that the role of females in. parr f ormatron is passxve and that 1 emale eompetluon for ,‘ |

' males does not exrst Hence one mtght suspect that adult f emales pair more of te’h asa result

of male chorce Chorce expenments however showed that males ho not dtscnmmate between{' o

adlt and Juvemle females presumably becau age of females does not seem to 'have a. great
\ _1mpact on reproducuve success of magpies (Reese & Ka lec 1985) Because the mfluenoe of _

both age and dommance status on reproductrve sucoess is la e in males but small in fernales - :

. 'nd thus thetr need to be

. -.selecuve is greatly dlmtmshed

K

ln contrast to the srtuattm m flocks m whxch female courtshlp behav:our was rarely

* seen, in the chorcé'cxpenments females appeared o be overtly the more actlve sex stnee they' |

dxsplayed courtshxp behavrour more often than males Also both female strmulus btrds often R

s chsplayed s1multaneously, seemmgly attemptmg to attract the male S attenuon Although the .‘ :
| ._sample size. o‘f drsplaymg females in the choxec expenments was! small. it suggested that ‘
5 f.couﬂshrp behavrour of females may mﬂuenee male choree. beeduse when femalea:hsplayed it 3

- I ‘was’ the dmplayuﬁn.{ﬁﬁale that was most often chosen by the male I females are able to_ e

‘_"mmfluenee ‘male” chonee then adult females in- flock_s pau'ed morc often P“"bly b’“““ they - :

h,,".zw g”f

'were %tore aeuve in courtmg males,M‘ Juvemle females although such behavrour was

fﬁ

. Q,@seldom detected dunng the weelly observauons ’I‘hus. males may not drscnmlnate betweenf |

e

: age classes of females,mbut may choose females that ate apparently rnore wxlhng to palr



, el Py

The male cholce expenments were’ conducted tn the second half of Ap: Had"they B |
-,been conducted earher thetr ouu:ome mrght have been dxfferent because adults:gmles. may'
have shown mterest in- pamng ea.rlier than Juvemle females if there is a- dtfferenoe :n the 'b
nmmg of gonadal maturauon as Erpmo reported for males (1969) 1If tlns were. the case one
. would expect males 10 choose adult fi emales when ngen the choroe between adult and Juvemle
E females in February. or the begr_nntngof Mar_ch. as opposed’, to the second half_of ’_Apnl. ks

e

General Dn'scussmn and Conclnsnon ' ?'A' .

' B The most frequent parr composmon thh respect 10 age was of two adults 'I'hts may

"be a consequence of female preference for adult males on the ‘onie hand and a result of o

K4

dlf f erences m the mouvatton to parr between adult ‘and Juvemle females on’ the other .

gontrast to age. dommance status affected the’ pamng frequencres of males, but not of '
females As a result alpha males palred equally often w1th females fqpm e....n of the_“‘
dommance categones 'I'hrs outcome was predlcted because dommanoe hrerarchtes of females '

are’ weakly developed (Chapter II) However, this result does not. agree wrth Lorenz (19&1).

r‘eport that, pairs of corvrds “consist mamly of dommant males and subordmate fi emales ’Ehe L

: predrctton f rom hts report would be that subordmate males and dommant f emales seldom

§

above suggestton that the rank of males but not of females s 1mportant in the sucoess of '

patr f orrnatron

é,g( | talo gl (1986) found that or collarkd

" p‘ B

flyeatchers Flcedtda albzeollis temtory,_ -

sualtty Was the mqst 1m})ortant cue use maTe choxoe and that fema]es drd not prefer older L

R TR
males}(o yOunger ones. ‘Al Searcy an
. L ." th ..
) - were* probably the best’ explanau”dn of the htgher matmg sucoess recorded for older. male o

A\ Yasukawa (1983) argued that htgh quality territories

r'ed wmged blackbtrds Agelams phoemw ‘In the present study temtory quahty was

excluded as a possrble chonoe cntenon for female magptes Nevertheless. females preferred -

‘@



older males Thxs may support Weatherhead s (1984) suggesuons that females prefer older' s

B males because of thetr assumed hrgher genetm quahty However there rs evrdenoe that older )

- male magptes rnvest more in parental care than yearlmg males (Chapter IV) 'I'hus patemal |

) . care, the result of expenence may be more 1mportanl than geneuc qualtty Temtory qualrty."f. B

-'on the 0ther hand could bea consequenoe ‘of male age a%rd an addthonal chorce cntenon f or.

females m the wrld lt 1s not: known however 1f magptes patr prior- to estabhshmg temtones 3 i

as, for example. in. canvasbacks Aythya valzsinerta. (Anderson 1985) or if males aequtre' .
b 3

- terntones before they acqurre a mate as for example m Mrddendorf s grasshopper wa.rbler =

, Locustella ocholensts (Nagata 1986) In the forrner case terntory qualrty as a crtterton for . _'
N chorce would not ‘come into. play PR ° | ' -
In general the results of thrs study conftrm the hypothesrs that fi emales are choosrer b
_than males pref emng dommant adult males In the wrld the brrds that brwd are also mostly : |
, adults .and wrthm age’ groups they are mOStly dommant bll‘dS (Baeyens 1981b Reese 1982)
- However the time and mechamsms of parr formatron in- the wdd are not known Factol‘sf
' :whrch may be the consequence of dommance and age, Such as the qualrty of ‘the temtoryj :
A held breedmg expenence and mtensrty of courtshrp behatnour may also be tmportant in mate -
chorce and success of patnng (Yasukawa 1981) Nagata (1986) reports that female' |

: ‘,grasshopper warblers prefer males wrth larger temtones Ihe qualtty of a terrttory m magptes_' .
B .

may be a functron of dommance status and age because adult males and domtnant ‘nlales- |

- :wrthrn a grven age group are the more successful btrds m establrshmg temtortes (Baeyens__,
“ﬂl981b Reese 1982) Therefore one can assume that domrnanee and age gnfluence not only
' btrds’ B
"“8“’1‘
‘4~blackbxrds also preferred males holdmg those terntones where past reproductive suewes had..‘ii»; .

' -'terntory establtshment but also pnortty in chorce of terrrtory. ie. adult and d T

. occupy temtones of better qualrty Lemngton (1980) showed that female red-

been lugh She pomts out, however that female choroe was‘not always optlmal Arnold ’.’.i '
: (1983) supports thrs l‘mdmg by argumg that smee mate chotoe is frequency dependent. it may o
| "not always be adaptrve Patterns of mate preferences may therefore dlffer ln different.jf _"5'

'populauons wrth drfferent sex- and age rauos More mformauon on the mechanxams of-‘»__.'.l“:

e
3 A



s

" pair-formation in wild ‘magpies is-needed to test. parameters of mate, .qualit-y. othgfri than those

N

E 'inbeéiigéiéd, in _thfsf-fstudy_.
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W e

Aspects ol‘ reproducuve perfe ormance were - mvestlgated m 26 brwdmg pairs of captwe
black bnlled magpres Ptca plca Parrs wrth adult males constructed nests faster mrtxated
clutches earlxer and produced larger clutches than palrs wrfh Ju'vemle males There were no
dtfl‘ erences m these vanahles between palrs wrth adult and Juvemle femalee 'I'hese ftndmgs

- suggest that males va‘ry more wrth age in. reproducuve output than fernales Henoe. females

FESE

have a greater vanatlon of paternal quahty to c0ns1der when; choosmg a mate 'Ilh;s may ‘}";"'*4

wt «‘3

’ explam why f emales are ;.'nore drscnmrnant than males in mate choroe (Chapter HI) Paterhal .

,._ . "‘v ? - .’_.
quahty of breedmg males was tested expenmentally Durmg mcubattom. adult males searghed!
sy - TN

\ longer f or, food approached a potenual predator closer and attackdé # ten%ory, mtr’hdzr

more of ten than d1d Juvemle males ThlS suggests that adult males rnvest»\moreﬁm.'pare%t%

i care than Juvemle males Thns may: also be a reasbn for Semale preference of aduft males s :'

h Q. 5" I.;\‘

(Chapter III) There were no dlf f erences m the above vanables between dommance classes of‘ i

- males 51 erther age group However smce competmOn among mdmduals was. excluded by the
: captxve sttuatton the srgmfxcance of d0minance status was probably ml‘mmréd {, S

S
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mmonucrror\' R SR g
‘ | .' ’I'he chorce of a mate'is probably based on mdlvi‘g‘ual differenoes between prospecuve o v
sexual partners whenever such drfferenws can be assessed Indrvrduals ean differ tn therr '_

physrcal attractrveness as matmg partners (Zahavx 1975 Searcy & Yasukawa f979

Weatherhead & Robertson 1979 1980 Wrttenberger 1981 Kodnchrown & Browm,l984) in~

the potentral amount of rnvestment they can grve therr offspnng (’l‘nvers 1972 Burley 1977) _ T

“in the quahty of the resources they hold- (Lemngton 1980 Yasukawa 1981 ('mrio 1982 Nagata 3
1986) or m any combmatron of these Whatever eonfers a drffetenee among potentxal mates |
mdmduals should choose those mates ‘that: pronuse the greatest probabthty of reproducttve-"f
success (RS) 'l'he RS of black btlled magptes cha plca dtffers between two age groups o
(adults >1 yT. old and Juventles <l yr old) and between two dommance classes (donunants’ ’

and subordrnates) adults and- dommants wrthm a gtven age group show greater RS than' =

Juvenrles and subordtnates (Baeyens 1981b Reese 1982) Based on an expertmental study that:' S

excluded drfferen& in. terntory quahty I showed tn Chapter I that fenlale magptes chose' :

e adult over Juvemle males and among adults dormnant over subordmate males By contrast

K

. males showed no preferences f or females of etther age class I suggested that females showed e

more dtscnmrnatmn than males m choosmg mates because RS vaned more thh age among

males than among fema.les (Reese & Kadlec 1985) Therefore females could choose from a
greater range tn potenttal parental quahty among males than the converse makmg the

outc0me of female chorce more cnucal to therr RS than male choree of females to male RS

The reasons f or, these apparent drfferences m the RS of males and females were addressed in k

v
R .

thrsstudy ' , o , SRR
R - "';v"_ Qr,-.- : .
‘Baeyens (1981b) and Reese (1982) reported that among male magpxes adult and

'il

s dominant mdmduals w:thm a gwen ,age sroup. estabhshed terntories of "better quality than*_.'

Juvemles and subordmates HOgstedt (1981) argue’ however.’ that terrltory quality'v

M determlned RS an,d that age dtfferenoes in. males had . neghgrble effect on RS Nevertheless,l

the gossesston of better qualrty temtones by eertam lndrvlduals eould be used as a cue lnf "

female chorce only lf parr fov: i ‘on follwa terntory aequtsmon Fol‘ magptes, however. lt;;f‘_'.f_f"_.» N

BRI



e

e "‘rs not known whethér they parr before or after terntory acqursmon In fact the ummA)f

- '_mate chorce may ‘be: ummportant m thrs oontext because both age and doimnance status of

Vi .

males assumed to be sufficient criteria for females to make a choroe under condmoﬁs in
.whrch terntory quahty was held constant may also. be)c’grr)'related closely wi the quahty of - )
B temtory acqurred Thus females prefer adult males and dommant males Z{rer%eeause of .

‘ " " their own attﬁbutes and/or bewuse such males can estabﬁsh (or already hive estabhshecl)

. ":termong o

vgood quahty Hogstedt (1980 1981) re;ecte@the necessrty of drfferences between' |
' _mdwrdual males m order 10 produce drfferenees in RS behevmg that dtffere'ces in temtory

quahty were all rmportant However he dld not address the: questron wh t enables l;rrds to

'hold territories of drfferent qUahty If dtfferences m terntory qualrty "lone accounted f,or o

female tuscrlmmatton among male occupants females would haye 1o rely on other cntena rf

) .

i diffe erences in temtory quahty did not extst as ‘ylas the case in thrs study By keeptrfg terrttory

- ,qualrty constant one can test the mfluence of age and dommance status of males on

l

reproductwe perf ormance and thereby determme whether these vanahles could. provrde
i, T

. crmcal cues 1o females evaluatmg themotenttd parerltal qualrty of males In thxs study 1

‘mvesttgated the re}oductrve performance (parental qualrty) of patred males in relation to :

;-

~ their age and domxnance status.

>

METHO;)S e e e
o Thrs study was conducted over two seasons (,1985 86 and 1986 87) ina large outdoor

avrary at the Umversrty of Alberta s Broscrence Ammal Centre 15 km south of Edmonton

i I'

-' _,Alberta Between Aprrl and §eptember 1985 and 1986 160 magpres were captured usrng erther -

crrcular f unnel traps (Alsager et al 1972) or nooses arranged around a decoy magpte (Scharf :

/

»1985) In each season dommance hrerarchres were recorded m fo% groups of 10 males each
. '1

s0 that the dommance status (rank 1 to 10) was known for each of the 40 males mvolved
'Subsequently, males and females w,ere dtstnbuted fxve to a pen. in the 16 pens of the avxary B
: ’(sec Chapter 1 for detaxls of the avrary and the general methods used m marktng the blIdS

)V

- and determmmg tlferr dommance status)
' e -



Of‘{.he 32 flocks of frve magpres 12 were composed of three malm and tWo females'_ ,

and 20 oﬁ- two, es and three females (four nlales dred subsequent to bemg drstnbuted and L

_ were replaoél b?&

‘lf on 2 consecutrve weeks two brrds sat ‘next to each other wrth body contact engaged tn; ‘

: allopreemng. and etther searched for food or fed together After a patr formatron wasv

- recorded the remarnmg three brrds were removed f rom the flock

ln January the outsrde part of each pen was equ‘ ped wrth a nest sxte (three contf ers

tred together in a tnangle of less than 1 m1oa srde) n altemat.we nest srte was created in.

the corner of each pen by fi rxmg three conifer branches it ‘ght angles t0- the solrd walls 2 m‘v |

above the floor of the msrde sheltered portron of the pen Twrgs were scattered 1n the pens ‘

,«u whrch produced the' uneven nurnber of pens contammg two and: S

and added rf more were needed to complete the nest and at the end of March each pen was -

provrded wrth a drsh contammg wet mud whrch the brrds used to burld the bowl of the nest A

At the same ume ‘hay was added in each pen for lrnrng the nest bowls Nest butldrng acuvrty' =
- was recorded weekly A nest was consrdered completed when the mud bowl was ‘lined’ wrth

hay The number of eggs in each nest was recorded darly, as w&ll as the number of hatchlings 'A

Parental lnvestment of Males :' f B L o ' K | ) |
: . The followmg expenments were conducted in the msrde sheltered portron of the pens '
Dunng the: expenments the observer was vrsually 1solated from the birds by panitions of -

fabrrc, an opemng (15 x 30 cm) covered by a one way glass allowed unobtruswe observatron o
' ofthebtrds | R | o



Feedmg Effort v ° » 4 | B

| After bemg thhout food over mght ‘the brrds under observauon were provrded with
_."18 drshes (10 cm drameter X:7 cm deep) placed ‘on the floor of ‘the . eage that- contarned "v '
| 'shredded newspaper sumlar to the systern used by Krebs et al (1972) 'I'hree (16%) of the . |
drshes contamed 10 pellets each of dry dog food (the normal dret of the mptrve btrds) hrdden - B

e _ among the newspaper preoes The number ol' v:sxts by the male to each drsh and the trme

.. _conducted for each breedmg patr on day 10 and day 15 after clutch initia

'spent searchmg in each dish Were recorded over a period of 60 mmutes

hi expenment was
bn, that is during =~

bmrd and late mcubatlon e '!r ,

" Nest Defense l e {/;’
The response of ‘male magpres to a potentral predator was- measured by exposmg them o
1o a dome%lc cat The/cat kept in a cage of 50 cm drameter was placed on the floor of the. _
‘pen 150 cm from the base of the nest trees (or nest corner) The ttme spent wrthm 150 cm of .
"'-the caged mt and the tlme spent Uttermg the harsh note (Baeyens 1979) were recorded dunng |
the first 15 mmutes of exposure Tlus expenment was conducted for each breedmg parr 2 days

- .after the last feedmg expenment (day 17). , O

Terrilorral De fense
Temtonal defense was measured by exposing “each parr to a captrve adult male

magpre Thrs btrd kept m a cage of 50 cm drameter was placed on the ﬂoor }gthe pen also

ata drstance of 150 crrl from the base of the nest trees (or nest corner) The time spent

wrthm 150 cm of the mtrudmg male the number of umec the cage was contacted and the. |

number of attempted attackim the caged brrd by the temtory owner" were recorded durmg

the fxrst .20 minutes post exposure. An attack was dtstm

R ,‘ followmg way attacks tnvolved the "terntory owner" chngrng t4 the side walls or the roof of .

1shed from a contact in the: ~

_ the cage contarmng the "intruder” and peckmg at the wue mesh All other ways of touclung '

. '.the cage were recorded merely as contacts Thrs expennent was’ conducte?) for each breeding -



,were consrdered ﬂ

: .‘srze was reduwd to 24 (Table IV -1). beeausc of the loss of a nest through wmd hlow down tn-’

Behavroural Components of Reproductron

i _Age Graups

‘pair 3 days after %e last feeding experiment (day 18).

-

RESULTS

There where no srgmftcant drfferences between years in the vanab]es recorded ;

,permrtttng the data to be pooled for the analyses Pair- formauop was- recorded in 29. of the 32

ﬂocks but only those paz (26) that completed all stages from parr formatron to mcuhatlon ol
1

one case and drsrurbance in another ‘

‘~ : -

B %ults (>1 year old) and Juvemles (<1 year old) of both sexes drd not drffer in the '

:mean ume of parr formatxon (Table Iv- 1, Fxg IV l) There was consrderable overlap among . |

~

patrs between nest burldlg actmty and paxr formatron (Fxg Iv- 1) Juvemle males started to:
N 'burld nests earher than adult males but the latter completed therr nests earher. thrs resulted in ;-
a hxghly srgmfrcant diff erence in: the time needed for nest construcuon adults bmldmg faster e |
- than ]uvemles (Table IV- 1 Fig.IV- 1) 'I'here were no drfferenees m nest butldmg acttvrtxesv 3
' between adultﬁ’c’l{ Juvemle females (Table IV 1) Females parred thh adult males imttated |
' clutches earher and produced larger clutches than d1d those parred w1th Juvemle males (Table
v-1; Fig. IV-1). Adult and Juvemle females drd not dtffer»m the time of clutch tnjtlatlon. S
-vv(Table IV 1) but adult’ f emales tended to produoe larger clutches»than Juveniles (Table Iv- 1) |

~

'Dominance Classes i

g" l . . . ; : h - N . . . N . N
The extent to whrch domrnanoe status was eorrelated wrth the above vanables was '

,mvesugated only in_ males beeause females farled to show llnear hrerarchres (Chapter ll) :
| Spearman rank correlanon coefftcrents between these vanables in the reproductive eycle and
. known dommanee rank of males m groups of ten btrds were, calculated Slnee the hrghest L

ysis. (Table V- 1) Thrs sample srze for variables other than clutch N ‘f; ‘.



Table IV-1.

‘L'
.

. ‘presented as x * s. d

v

l‘\

VT1m1ng of- events tn the reproductlve ‘cycle.
‘size of captive black- billed magpies.

(n)

plus clutch
Values are . .’

VaF1éb]euy

CAdult

Juvenile’

TProbability.

i Milés

Pair formation

‘Nest construction

Mar 14522 (12)

Coe

0.272

.0.032

‘Onset Mar 20R24 (12)  Feb 26+25(12) -
‘Duration . 37.5+18.8d(12)  67.3+26.8d(12) . 0.0052
Clutch o - o ’ _ S S :
Inftiation. .  May 4+8 (12) May 139 (12) 0.032 -
size . 6.3#0.96 (13). . 5.0+1.81 {13)  0.0s
Females ‘b Lo
S e A
Pair Formét]én L+ Mar 18+26 (11)  Mar -18+18 (13) 0.942
< R e S g S s
Nest construction e ' ‘ . . B el _
Onset St Mar | 4#26 (11) . Mar 11428 (13) 0.562 .
Duration 52.6+32.1d(11) - 49.6+25.6d(13) .0:602 ”
. ) S \
Clutch o _ . : o ‘o N
© _Inftfation Mar S+10 (11)  Mar 1143 (13) 0.18%
- Size €.3+1.548 (12) S.2+¢1.6 (14)  0.07°
: S : o oy B *
2Based on t< “test .
o}

bBased on Mann whitney U-test
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i

A

- males tlfe htghe’ dommance class consxsted of blIdS ranked 1 and 2 and the lower class A‘

X :'.-3_iland the lower class contamed ranks 4 to 7 There were 00’ hreedr‘ng males that ranked lower_ |

» -

and,lspent more tm?e at each drsh than Juvemles (Table IV 3) Consequently, adults spent .

a

: more tOtal time searchmg for f00d (Table IV 3) _ s e

’.

Ve . . SR . o . . N R o 3

'f correlatron coeffrcnent Was 0 43 (non srgmfrcant) dommance ranks were merged mto tw°: : R
domrnance classes for each age group and subsequently exammed for drfferenees 'l'hese R

o domxnance classes were 50 arranged that the sample size was the same. in each For adult_
cor\rtamed ranks 3 to 6 For Juvemle males ihe lugher class conﬁsred of males ranked 1 to 3. - L

A_-'t’*hanf 6 arnong adults and 7 among Juvemles There was no drfference 1n the ttme ofbj i ‘

T 'v”patr formauon onset of nest burldmg. date of nest compleuon and clutch initi tro n, and"

‘clutch srze hetween the two dommance classes in Cach age group (Table IV 2) : ’; {3& :
'"Parental Inrestutent of l\tl-ales. L‘ L R .. o o : L
J"eed'ng Effor,l ' ; : | " ’,' ,,a."., ‘ ' B ' .

., The results of thﬁ f eedmg expenments on day 10 and day 15 did not dlffer (t l 03 L

}’ 0.‘) hence they were. pooled for the analysrs Adult males vrsrted the drshes more often" .

Dommance classes thhm each age group dld not drffer m the ume spent per drsh _':

(1adult t 034 P 075, JI%:]C t= 041 P-O 69) nor in the total time spent searchrng[ ;

(adun t= 054 P 060 i v-053 P—061) j Ui
Nest Defense L T e

'l‘here was no srgmfrcant dxl’ferenee between the two age groups 1n the trme spent' :

‘-

.3_;“.

nttenng the harsh note tn response to the presence of the cat (Table lV 4) Only adult males i

however approached ‘the caged cat closer than 150 cm (Table IV 4) o

4 q

T ‘. _: There were no drfferences between the two dormnance classes m each age group tn the. ?

spent uttenng the harsh note (Mann Whrtney U test. “ adults P= 0 64 3

Juvemles P: .Q 62) There was also no drf i erence between adults in erther dommance class mv.‘; IR

the t:me spent close to the cat (Mann Whrtney U test P 0 57)

S - . -

NI



’:'Table 1v- z

4

s $n)

billed magpies

-ﬁfﬁfff": |

i BN

{‘, : 4“

e

Variable

"-bohinahf 

A”‘Subordinate

Probability

‘ Qnset

";Gohp]etfen_l

:Clutch RS
Initiation .

'Onset

: Comp1et}phv;v' ;

l-}cxutch
' Initiation

Aduwiy

'751iee"

"ﬁduvehilef

.QrPejﬁ formeiidn ”

’Nest construct;on

;iRan:fdrhat16n~

f&Nest construct!on

_Apr'zviz‘pslv

Mar 24+16(6)

- Mar 23+31(6,

e

: 'm'ari"i'zgza('s)_

#

Maye 333 (6)

%6.740.8  (6)

" May 15811(5)

. 5.4+1.8

A

RS IR
- Mar 15%21(7) -
T T T

-V

. May 1148

' 3'e;Ma# 4+26¢7)

zhmay 4+11(7)

' Ty
Mar 24+28(6) -
ffMab.1c:13(6)f'
Apr 24+19(6)
May 4:12(6)

o

';_(37;7.) ol

'f(j)[fﬂ‘ :

 0.592" .

'0.988

hL
. 0.592"

0:25% v -

- 0.84% ¢ o

Sa

Timing of events 1n the reproductive cycle plus .
clutch size of dominance—c!asses in ma]e black-i'f
Values are presented as X+ s:d.i
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Terraor_g,Defense e S e
a

'I‘here was ne\gxfference between adults and Juvemles in the trme spent closer than 150;{ ‘

cm to the cage contammg an adult male magpre ('I‘able Iv- 5) Although the mm number of [

-

was not srgmf rcant statrstncally (Table IV 5) Only adults however attacked the temtoryj" Ny

- 1ntruder (Table 1V- 5)

There were no drfl' erences between the two dommance categones of elther age group'

contacts of the cage was more. than 3 nmes greater by adults than Juvenrles the drfference

in. the time spem closer than 150 cm to the mge (Mann Whrtney U test adult P 0 75 |

- Juvemle P—062) the number

_' " adult; P=0. 78. Juvem}e P 079) ‘an
B “adult: }’ -0.53). |

DISCUSSION U e

.A-'

~

dnf f erences m reproducnve perf ormance could have been- mfluenced potentrally by the age of ~ o

o

the mate in -each patr However the mates chosen naturally in- this study produwd

-

combinatrons in whrch each age and sex was Jeprcsented equally among the pan’s (Table

W -6). Tl;us the RS of adult males was, mfluenced equally by adu’lt and Juvenile females. the

same held true for the other three age and sex combmatlons. SR

. R T
. . '

- ;'" ﬁ\ehavioural Comp0nents of Reproducnom L '_-“ ST ;*».‘- R

« : P » -

B The results suggeSted no drfferenee m trmrng of: parr formatron between adults -and

', Juvemles of eaph sex.: ‘I'.hese results however must be mterpreted Wlth re beeause many

parrs could have been parred f or varymg penods of ume before therr ’parr bond was detected

N

and eonftrmed lndeed thrs may be why there was consrderable overlap in ume of

ifparr fomqmd wt}ng\acnvrty ‘Some parrs, m fact were recorded as such only after_the ¥

‘hest“was cornpleted and t'hey .‘began 10 behaVe in an’Bvertly agomstrc way towards the other

1

_rthree members of the ﬂock in. the pep Sucln paus prohuwd ihe last small ’peak of

'f. -contacts rto the cage (Mann Whntney U+ test

the number of attacks (Mann thtney U test o

Qe

The results of thxs study,_ in whrch age groups were compared wrtlun sexes l”or h

P4

~
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.palr fomiauon m Apnl (an val) ‘l‘hxs 'peak therefdre seems to be an arufact of the

observauonal methods Nevertheless stnce the methods were the ‘same l‘or botll" age groups

. ;the pote—nual error should also have been the salne assummg tllat OVeq behavaoul‘ in both age A

_"groups was srmllar Tlus mean tune for patr formauo‘n was’tecorded under eapt;ve cohdmons-' v _' i

e :,.'a,nd may be dxfferent from that. m metwﬂé Desplie thrs potenual tt is Stlll apparent thal.-'_‘ B

;Ajuuemles estabhshed pan' hgnds m the same tupe penod as adults ‘-_' RN

a.-' L

s

B ." The earlter startgof 'nest constructxon by Juvemle males (regardless of the age of thetr'_
B ".‘,mate) ts dlffJClllb to interpret Perhaps, 1t reflects the normal ummg 'of temtory estabhshment iy

fij‘and nest constrﬁcuon by Juvemles M¢ller (1982) suggested that terntones estabhshed m late

L E

:'summer wera occupted by - adults If Juvemles estabhsh temtones m late wmter. nestf-
L ‘construcuon may be a response to terrxtory acqutsmon 'l'here is httle evxdence for etther the -
'-"’.5‘.1'eause or thea fsunquon of the dlfferent durauon of nest constructlon m the two male age'i

J

:':.'__if';,vlcategones Experience may be a factor mfluencmg tlns vanahle 'but the actual level of

R .“’,_’-_ M,

: ";gfi";»experlence, in. nest construcuon was unknown for adult males because most were captured a,s .'-_
- ',_adults of unknewn prevxous hxstory ‘ v | _; . ' I e |
| l_ ) The dlfferences between adult and Juvemle males tn the date of clutch tmuatlon and 5
: ':"-clutch Sl(,e are llkely due to differences in »the rate of development ol’ thexr gonads (Brpino ’
.1969) and consequent sumulauon og-tthexwates. possrbly through courtshtp behav:our |
: Factors such as food avallabthty and tgntory qualxty whrch could cause such dlfferenees were s

‘_ _."_excluded in-. the caphve srtuauon Females by contrast showed 10, slgml‘ tcant dtfferences "

KW i}between adults and Juvemles in these two vanah,les However the dtfferenoe in clutch siz.e was o

W

| -only margmally qonsxgmftcant POSSlbly, a larger sample sue could yteld a stgnificant .
o dtfferenoe Clutch swes of all males and females ate presented in“’Appendlx 3

o "Parental lnvestment by Males



| ; possrble that such brrds Spend less trrne f oragmg (Meller 1982) and devote more trme 10 pest:y. '

' I“~than Juvemles In sufn, adult

L },so One apparent Teason f or thetr lesser mvolve

-at the ttme the tests were run However durtng

| defense than brrds m less favorable envu'onments To exclude such confoundmg factors th'e :

experlments rnvestrgatmg patemal rnvestment were also conducted in. captrvrty where food- :

Sy ™

,rtlgvavarlabflny and predatron pressure were controlled vanables

i Ty

- ';» Each of the experrments mvestrgatmg paternal mvestment showed at least one- vanable_ ‘

A

wrth a srgmf 1cant dxf ference between the two ages of males Adults Spent more trme foragmg,

. approached a potentral predator more often and attacked a. temtory mtruder more o‘ften ‘b )

les mvested more parental care than Juvemles rrrespectrve of -
f .

G ,,temtory qualrty Females very seldom partrcrpated in these actxvmes desprte bemg able to do o

nt may have. been that they were tncubatmg ‘

defense expenments females drd leave the_ .

, nest they partrcrpated m uttenng the harsh noteﬁd flew. nervously back and forth in the

_pen However no female was recorded approachmg closer than 150 cm the caged cat nor"

-attackmg the temtory rntruder Thrs dif ference m male and : male behavrour agrees wrth

.'the observatrons of Baeyens (1981a) who found that mal

R defense than f emales o

. ‘they provrde throu

fchapge of paternal rnvesuneht by Juvendes than by adults Thus the dlfferenm shown m tlus .

e i:study would llkely have persrs‘ted mto the later stages of brood eare had l been ablc\: to reeord

{

t _more time “in’ _terntory

It can be argued that recordmg paternal mvestme be inoref conclusive if

s

-carrred out whrle young were m the nest Such experrments wéi ,mpted_ during'thivs.s-‘tudy,'" -

-)’ d

- however only three palrs fledged young successfdlly (see Appendrx 4) Most of . the young
"."drcd wrthm 10 days o lgatchmg._ probably because the available dret was mappropnate '

u- -.;

- 'Nevertheless smce dd'ferences between age groups of males were demonstrated for the'-”

E mcnbauon penod m thrs study. there would seem 1o be 1o reasoa why these dtfferences were::{ '

| _ not marntamed thr ughout the nestmg penod Parents may change the amount of mvestment .

-

: "‘.1977 Grafen &.bely 1978l Radley 1978) There rs no reason however to predlct a greater

s e .- 4.‘,.‘.,_-»'

: . s . SRR el “
S oo . - .. ) s L

' dxfferent stages of the reproductrve cycle ('l‘nvers T972 Maynard Smrth o



'v_.fParental Care and Mate Choree _ o ' . et f

The recorded observauons showed that the ttmmg of events dunng the early stages of

. i ,u, L
L the reproducttve cycle vary thh age m males but,{rot tn females, supportmg the suggestlonsaa e

| _of Reese & Kadlec (1985) These dtfferen% may explam the dtfferential mate cholee

- observed by the two sexes (Chapter III) females preferred adult to Juvemle males but males

. d1d not drscnmmate between the two age groups of females Smce females dtd not show .

’ drfferences between adults and juvemles m the wauables mvestxgated the outcome of m‘r

.ch(nce would be less 1mportant for the RS of males tham ,l‘emales By conmsﬁ"‘ females may

‘ _maxrmrze therr own RS by choosmg males wh:ch are better parents Hochachh (1985) dld not

'ﬁ :fmd any correlatron between cluteh er and RS in- magpres but Reese & Kadlec (1985) dld
;'and both studres reported an mverse correlauon between the date of clutch mruauon and

e

fledgxng success Thus males Wthh are able to promote earher mmatron of clutches tncrease

=~ thelr probabrhty of RS Such males are adults not Juvenrles Moreover m addttion to bemg Lo

- able to promore earher mmat:on of clutches adult males mvested more m parental care than

T

L dxd--]uvemles (at least through mcubatxon) addmg to ~the gormer s overall better reproducnve

" performance Thus in pair- f ormatron there seem to e several reasons for females to choose B
| adult males when they are avarlable The role, of terntory quahty m mate choice ean not be o
o answered by thts study However the suggestron tl;at dlf f erenees betvveen males are negltgible
‘_."l and not neeessafy to explam dxfferences m RS (HOgstedt 1980 1981) was not supported by
thrs stuc}y L T O -; RO B ,' L f'; e ";'.T o
Baeyens °(1981b) and Meller (1982) deftned temtory qua‘ltty u‘l terms of the
v " permanency of tts occupancy and.v the sueeess of nestmg attempts in previous years These two
) © vanables. however are: related because magples tend to stay m the same territory over several

? seasons when they have bred smessfully (Baeyens 1981b) The qonclusion um better quality

- temtones contam more suecessfnl pmrs isﬁthetefore, ctrcnlar argument Hochachh» (1985)

“se.
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-_shrfted temtones tended 0 produce srmrlar numbers of young in consecutrv'e yeah Thus
although our data combmed do not reject the effect of terntory quahty on RS tmy do o
emphasrze the ml‘luenoe ol' parental qualrty on RS as is’ suggested by the drfferenees betw@n

the two age groups of males f ound in thrs study o fﬁ;"‘ L

Weatherhead & Robertson (1979) and Weathei‘head (1984 '-:"*‘argued that, t.h’ genetrc

.;contrrbutl’on of male red wmged blackbxrds Agelazus:'. hoemceus _‘1s the ma_yor factor

’Ymﬂuencmg fernale chorce and that parental qualrty can be’ excluded mamly because males

- rnvest httle parental care This study of magpies. supports the conclusrous of Mugaas & Krng L

. (1981) that rnales make a srgml' 1cant mvestment in brood care lt also showed that paternal

' .care rmproved wrth age Thus the sexy'Son hypothesrs (Weatherhead & Robertson 1979) does

7 not appear to be a vrable explanatron for female -choi¢e- in magpres Contrary to magptes

_whrch show obhgate monogamy (P Dunn pers comm) ‘1ed- wmged blackbtrds are o

polygynous Thrs drf ference in matmg systems may requrre that dtff erent crrtena be used in
mate chorce by the two specres S ‘ |
o Domrnance status has been reported to 1nl'luence mate chorce in ammals (Lort 1979
Breed et al 1980 Dewsbury 1982 Hallrday 1983) I showed Jdn Chapter m, that female
- magpres prefer dommant to subordmate males Wlule Baeyens (1981b) and ’“Reese g1-982)

":showed that dommant males have a hrgher RS than subordmates 1 found no drfferences in,

: parental qualrty between domrnant and subordmate males in any of" the varrables mvestrgated

: 'under captrve condmons Reese (1982) suggested that subordmate rndwrduals may have been '

physrologrcally less mature than dommant ones lf physrologrcal matunty were mponsrble f or

~' such dtfferenees one would expect to fmd smular results in the ,eapttve srtuatron as Well 'I'hrs ‘

“was not the case Rather the lack of mfluence of dommanee on reproductwe performanee m

A dus study vIas probably due to the lack ,of competmon between rndmdual brwdtng males

Dormnanee rank rs not an mtrmsrc attnbute of t.he mdmdual it ts.a relatlonshrp between two

o ‘md:vrduals (Barette & Vandal 1986) usually expressed tn 8 eompeuuve situatron Smee each

. male Was. provrded w:th one pen Where lt was protecred l‘rom & mterferenee of other males

hs dormnance rank could not beexpressedmthe vanables measuredmtlnsst dy lnthe.mld
AT | I T P L



ot

however where competmon for any hmmng resouree is lrkely to oecur dormnance status my S

" ,be a very rmportant factor m garnrng aeoess to such resourees and eonsequently enablmg

o dommam mdrvrduals o provrde berter parental care For rnstanee dommant buds can acqmre o

:_better qualrty terntones as was reported by Baeyens (1981b) and Reese (1982) beeause they
o ,outcompete subordinates. This and presumably other advantages of hrgh dommance status m=

) -,'_the breedmg brology of magpres may explam why females prefer domrnam tnales (Chapter
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FRS

RS 'I'he results of thrs study have shown a drf ferenee between male and fernale dommanee

hrerarchres Thts drfference may have a wrder drstnbuuon than Just arnong magples af leasr :

'"‘among the Corvrdae as suggested by the studfes of l:aVCtlS« (Gwmner 19643 and Jackdaws

B ___'(Roell 1978) ln both studtes a hrgher rate of rank cha?me among females than males was

2

. suggested Roell stated that a female s rank depended upon that of 1ts mate Female carrron

crqws (Cdrvus corone) seem to exhtbtt a srmxlar dependence of rank on male dommanee status

' (H Rlchner pers comm ) Unfortunately, none of ‘these studies descrtbed the naturv'} -

S weo 1’

) hrerarchres in the two sexes separately it remarns therefore; a toptc that needs further

l

mvesugatton in dtff erent specres 7However even 1f such drfferences between male and female

. 'hrerarchres extst only among magpres one ts strll left wrth the quesuon of- the Stgmftcan‘of

such drf f erences between males and f emales In the second chapter I suggested that ﬁales may _‘ B

exhrbrt a stronger more ngtd lmear h;erarchy than- females,bec—ause the former are more

’ vactrve in terrrtory establrshment and mamtenance (Baeyens 19813) Also m the thtrd chapter

L showed that dommant males were chosen over subprdmates by fernales wﬁereas females L

'v_'w.from all ran}s parred qurally of ten All of the ab0ve factor% Support the suggesuon that a <

of mteractrons provrdes a level of probabrhty that such an 1nd1v1dual wrll win m future

hxgh dommance ‘rank is rmportant for males but not for females Strch dtfferences in"

S 'dommance relanonshrps ean be demonstrated only tn groups where - complete dommance

~e

r‘matnces are, estabhshed preferably wrthout ‘any mtssmg unteracuons The calculauon of a

h .'dommance mdex (Reese 1982 Eden 1987) based on the proporuon of wms per total number

o mteracuons w:th other mdtvrduals but tt does not grve much mformauon about the nature /of

4

the hrerarchres The value of a dommanee mdex rs questronable 1n systerns in whrch B

X

o 'mtransmve relatronshrps exrst because an mdrvrdual with a htgh dommance lndex may m f act

' be defeated oy an mdrvrdual wrth a low dormnanee 1ndex It 1s a valrd pomt however that in

PR )

‘jconsrdenng the relattonslnp between dormnance status and dispersal or survrval it s more

'hkely that the probabrlrty of wmnmg an. tnteracuon (as expressed by a domlw ind&)'

_ rather than an mdtvrdual s exact standmg ina hxerarchy wrll determme the rate of dupersal

*

i

and@ortalrty (Eden 1987 Wrggett 1988) In thts study. 1t was not my mtent'lon to solve the o
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controversy betvfeen the use.of a dormnance mdex and an exact rank posmor& in'a hrerarchy‘ l i j‘ -

ratse thlS pomt here to draw attenuon 1o the pos’s;rbthty of studymg thrs problem m magpres

\
because now both systems have been used m studtes of thts specres

5

dommate adults Ss%mtlar pubhshed evrdenee 1s very scaroe,‘(Watson 1970 Reese 1982) but
there ‘ts some anecdotal evrdence t'or sumlar dommanee relattonshrps between adults and
Juvemles m an Idaho populatron of magples (LgReed pers comm ) m darlt eyed Juncos
Junco' hyemalzs (B Holbertson pers comm) and Amencan robms Turdus mrgratortus
(D A Boag pqrs comm DK Whether such relatmnshr;k are wrdespread among the corvrds and

other passermes remams unknown Furthermore the srgmf 1cance of hlgh dommance status of

a N/

. two age groups lS a possrble explanatlon and't*hat the aggressweness of Juvemlcs has ltttle

\

R

4 L The observed dommance hrerarchres (Chapter II) provided evrdence that Juveniles o

]uventles is not explamed by thrs study I suggest tffat the dtfferenees in Itfe Style between the o

trnpact on the };urvwal and. reproductrve success of adults (Chapter II) Thts suggestlon 1s -

Juvemles were dommant633urther support is evrdent from the paternal rnvestment expemnents
(Chapter IV) A hrgher mvestment 1n paéernal care by adults ‘may- explam the htgher
' reproductxve success ,of adults (Baeyens 1981b Reese 1982) whrch at ftrst seemed to be

contradtctory to the low dommance status of adults (Chapter II) ‘I suggested« m Chapter II

-

jhat 1t was not the capuve srtuatnon but the uprootmg of adults from theu terntones that may

.

e
o

have mfluenced the domtnance relatronshrps between Juvemles and adults Bnown (1963)
f ound in Steller s ‘jays, Cyanocma stellen and Reese (1982) in black. btlled magples that the

f arther a terrrtonal male was f rom ‘its temtory, the lower was its’ dommance status. It would

- be usef ul to have more mf orrnanon on the mﬂuence of terntory possessron on the dominance

Sy
5

’ relatxonshrps between adults and Juvemles If terntortal adults were able t0 dommate Juvemles

on or near therr temtones throughout the year lt would mean that the domm&

relauonshrps between adults and Juvemles as found urthts study and by Reese (1982), are . :
: relauvely ummportant tn the wrld Such reladonshrps may be f ound predormnantly in artrftcxal

g srtuauons such as at feedmg statrons ’fmd in capuvrty, especrally. in the latter case when all

“\’.

b

supported in Chagter 111, where I showed that fi emales chose and pan'ed lwrth adults even when _' . ; )



1

-

(Meller 1982) they__aee mord‘hkely to’ possess a temtory than Juvenﬂes_ and henee of ms - ,¥

‘ mfluenced ‘oy the possessron of a terntory rn any future aggreSsrve encounters. lnformatton

on the trmmg of temtory esta?bhshment presently unknown 1s therefore u'nportant m the

context of how terntory ownershrp mfluenees aormnanoe status

= "; Dommance status Qf males rnﬁuenees female mateechoree (Chapter III) but does not

T e

§seem to be m contrast to age a good mdrcafor of paternal qualrty (Chapter IV) Thrs rarses T
. t;h

owner)up mfluences dommantk status, or 1f the latter determmes the probabth_ty of terrrtory

’uestron what 1s the slgmfrﬁé of female preference f or dommant males" If temtor’y

J =

£ cqursrtron by males then females may use dommance status as a cuem drscnmrnate among
:males Knowledge op.the trmmg. and the mechanrsm of termory estabhshment is crmcal also

:m thrs context Whether males estabhsh terntones alone or together wrth therr mate may be
v ¥ L}

1mmatenal rf the ablhty of a male to defe;lt others rs central to success in dompetmg for

© - territories. ‘On the other hand 1f males acqurre temtones before they fmd a mate and 1f the

e

> possessron of a terrltory mflucnces thelr d.ommance status the latter may also be used as a

'_":-cue by f emales to drscrrmmate between males that do and do not possess a terntory

the dommance status and age mfluence parnng success of’ males and age

N

',(Chapter )’ or - matemal care (Chapter IV) Because females do not estabhsh well

»-deterrmned dommance relatxonshrps (Chapter 1), males coqld not, }f they would choose

famong females wrth respect to dom‘(nahce status Thrs may explam Jthé eeuse of ‘the equal

| .pamng success of all f ernale dommance categones However a funcﬁonal explanatron l'or this ’

bbsewanon could ‘not” be grven by thrs study Agam ml‘ormatron oﬂ* the trmxng of
D

parr formauon and temtory establrshment 1s nwded to answer such questrons PerhaPS.

°

females do not compete for males nor do they estabhéh temtones and theret‘ore they do -not »

‘ need to rnvest time and energy in estabhshmg and mamtarmng .domrnanoe hrerarchles In

. determmes paternal eare nerther dommance nor age secm to affect parnng of females s



R -vaddmon age of f egtales .dtd not af fect mate chorce by males (Chapter'mf' vThis' result may be

explarned by the observatxon that f emales tn the two agegroups ‘dld not drﬁer m terms of the

~vartables measured durmg the reproductxve cycle (Chapter IV) One can rherefore arguc that 5 i

'l_ same reproductrve output Howeve \

_ bc a reason f or males to dtscnmmate among f emales as argued m Chapter lll

: _‘whtch female they choose rs not crucral for males smce, both female age groupj show the

m the flocks of ‘fwe adtﬂt females parred more';_ll_-*.»

frequently than ]uvemles Was thts a- result of female compeutton or male choxoe” Such art [

, explanauon would be contradrctory to the above arguments that females do not compete and S

i (that they do notxﬁf fer in reproductwe vanables between the ﬁo age classes As argued in the - B

thrrd chapter males may be more dtsqnmmant at d‘tfferent ttmes of the year whrle choostng

"f-‘thetr mate or females m‘?ay drf f er m thetr motrvatron to parr dependmg on age and maturtty L

’

"_ln addttton m Chapter IV l showed that the drfference between adult and Juvemle females tn.; :
.clutch Stze was only margmally nonsrgntftcant (see also Appendrx 3) lf‘ wrth a larger sample B

size, adult and ]uventh females could be shown to drff er m clutch srze thts dtl‘ference could-u :

‘a

; Thts dtscussmn has emphasrzed problems and questxons that have artsen from r"esults ,' L

R S
obtamed dunng thts study They are intended 10 strrnulate future thought about the problems e
“of maté choxce as well as to suggest further research on thlS tmportant sub]ect Besrdes

."'theorettcal problems f uture work on magptes must also face practtcal problems namely m_ .

' trapptng btrds‘ﬁnd determmmg thetr sex. and age A scussron of the latter “13 presented tn.‘

Appendtx 5
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oE Each table shows ‘the hrerarchal arrangemem of magpres in one group of 10 brrds

Wmners ‘are’ lnsted vertrcally. losers honzomally Asxensks mdr an mtransmve o
L ‘. - Lo
' relauonshrp in whrc«h an mdwrdual lhat was - drsplaced by a hrgher ra:u}g "bird was. able to L

| .dormnate an_ mdmdual that ranked even. hngher than the latter Non mteracung dyads are,‘w -
mdncated by 2 zer0. The K values were denved as drscussed m Chapter II for a group of 10 " o

s

' mdmduals,\a hrerarchy was srgmf 1cant1y lmear when K>0 50

e

\ . Ty - -
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:;Table VI-1 The outcome of 1nteractlons among adult male black-

o3 ~billed magpies. Two dyads- were not - recorded 33}eract1ng,‘;
- {_, \total numbqg of - 1nteract1ons- 272 K ' o
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Table Vi- 3 The outcome of mteract\ons arnong Juveu!»le ma'le ‘black-

" billedwgagpies. Seven dyads werg ‘not recorded’ 1nte|“act\ng
'ﬂ té6tal nuhber of 1nteract1ons— 2 9 K 0 72 P<0 05 / :
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TableVI-d The outcome of 1nteract1ons among Juvemle male bTack-
’ ' "~ billed magpies. Two dyads were not -recorded 1nteract1ng. N
tota] number of mteract'nons- 273 K= 0 89; P<0 05 :
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" Table VI-5. o
I . 'billed magpies-caught 1985. Seven dyads weré’not recorded.

PC0.05. ..

The outcome of interactions among adult maleyblack-
interacting; total.number of interactions= 25t. K=0.52;
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Pable VI 6. The outcome of 1nter‘act1ons among adult male black- .
: ... billed magpies caught 1986. Four dyads were not recorded
mteractmg. total number of mteractwns, 269 K 0. 84 ’
F(O 05.
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T%Ple VI-7 The outcome of 1d!eract1qns among- 3uven11e ‘male black-

billed magpies. Three dyads were not recorded 1nteract1ng,
 tota1 number of’ 1nteract1mns- 258 K 0 a3; P(O 05 :
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Table VI-8. The outcome of interactions among juvenile male biack-.
» ~ -billed magpies. Two dyads were not récorded interacting;
- total number of interactions=*294. K=0.73; P<0.05.
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Table V}-9. The outcome of interactiions among adult male black- . . -
\ . ~billed magpies. Two dyads were not .recorded intera ing; .
-~ total number of interactions= 168. K=0.87; P<0.05." -
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’ Table Vi-10. The outcome of mteractaons \amonb"_]uvemle female black-
: - billed magpies. T-'rty dyads ‘'were not.recorded mteractmg,
- tqtal number of i terachons- 69. K=0. 03; P>0.05, _
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" Table VI-11. The oytcome of.inferactions-among adult and juvenile =
. . . .female black-billed nagpies. Twelve dyads were not .
.~ - . recgrded interacting; total number of interactionss]2l. -
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‘- VIL Appendix 2

" - EXPERIMENTS -

R

COMPARISON OF DIFFERENT METHODS OF ANALYSIS IN MATE CHOICE
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N am
: ‘Esuablishing that -a-choice has been made in expeﬁments"dealing"With mate choice in.

_ ammals depends upon inte retmg t’z srgnrfrcance of the vanables recorded Mate chorce

has been recorded' ina nunr T of ways 1nclumng the behavrour of choosers (Cox & LeBoeuf o

197J Burley andt oran 1979 Lenmgton 1983) the time spent near the ob_tect of chorce o
(Lenmgton 1980 BurIey et al 1982 Bateson 1983) the'rate of - matmg (Cox & LeBoeuf 1977
((:‘IIs 1977 “Hpuck et al 1985) the srze of harems (Clutton Brock et al. 1979 Yasukawa o

1981) .and drscnmmanon between two. sources of odour (Breed et al 1980 Lemngton 1983) :

Desprte the drversrty of approaches all these studres conform to Halhday s (1983 4) -

defmmon of fmate chorce as bemg any pattem of behavrour shown by members of one sex |
that leads to their bemg more. ltkely to mate wrth certain - members of the opposrte sex than :
' wrth others Srnce thrs deftmtron only requtres that the dtstnbutron of maungs be not‘
random it excludes the necessrty of showmg Ttrue pref erences” by the choosers Halhday
;r;um that, for selection to occur oply the drstnbutron of matmg f requencres is: relevaht and e
not the precrse mechamsms mvolved Ttgerefore in a study of mate chorce it- lS most

1mportant to record those varrables that best drscrrbe the probabtlrty Qf matmg frequencres- i

. whtch may not be the true pref erences of choosers

Bearmg this in mtnd chorce expenments wrth magptes in thrs study (Chapter III) were .
. desrgned to- record the trme sp&nt by the chooser near each strmulus brrd the number of :
;_'f eettng bouts and the courtshrp drsplays exhtbrted at each cage contammg a sttmulus btrd lt'- ‘
was assumed that the timg spent by the chooser close to one or- the other strmuyr‘s bird wouldl o
mdrcate the probabrhty of . man with the latter The number 6f feeding bo! i was recorded |
. because earliér it had been ob?rved in’ flocks of frve that those magprﬁ drfferent\ex.
- whrch fed together wrthout agomstrc mtﬁ:uons Were erther paired at ttme or yvere later

-

. 'voften recorded as pau's It is lrkely courtship behaviour that best d" : the probébihty of -




. -
,behayrour was recorded l-l‘owever it eould be argued that the mtensrty of" courtshrp drsplays is :
; 'often/ very Variable and the decrsron of whether or not courtshrp ‘was drsplayed may be.'A_
'subjectrve at umes Also ‘srnce cages contarmng the sumulus brrds were relauvely close.‘
-together m thrs study, the possrbrlrty that the chooser drsplayed near one cage but addressedr
rts behavrour 0 the snmulus brrd m the other can ot be excluded completely Therefore 0
k compare the dr(f erent possrble approaches in analyzmg the data from thrs study, each vanable ) _‘
.*(trme spent nearby, number of fwdmg bouts courtshrp drsplays) was evaluated separately -
(Tables Vll l to ‘VII-3) and the outcome of each comprlred to that used in Chapter I[l ('I'able o
_VII -4). Individual choosers sometrmes showed Srde preferences in one or more of the recorded
.,',varrables (three 1ndependant and one combmed) When this ocem'red the vanable concerned'
'was discarded from the analysrs iR each trral For example in Table VII-1, adult f emale 1423‘ |
showed srde pref erence wyn all varrables were e‘ombmed (‘All) and consequently this’ result,-
- was’ elrmmated f rom the totals oT each trral The excluded outcomes are. underlrned in Tables,
_VIlltonI3 SR L
Whrle the drstrrbutron oi‘ frequencres of chorces usmg each of the three vanables o
'} recorded was not.the same the conclusrons drawn from the ratio of cho:ces (by means of a
.bmomral test) were, nevertheless the same f“\each vanable 1n all tnree sets of trrals Thus -
whether one used only time spent nearby, or number of feedrng bouts or courtshrp drsplays ,1
or all together the conclusion was always that females chose adult over Juvenrle males and |

: domrnant over subordmate adult males and that adult males showed no preferenfes (see
. ‘1

. Chapter Ill) o

Because the drstnbutron of. chorces was not the same for the three variables, one is - -
left-with, the .guestron whrch of the vanables. grves the most precrse measure of choroe" I

'suggest that despite - the Tese vatron stated above the recordmg olicourtshrp drsplays is the
LI
most accurate way of descrrbrng the probabrlrty of the estabhshment of palr bonds and

subsequent mattng because this behavrour is useds by ammals to fc orm parrs Nevertheless the

-use of courtshrp behavrour to ‘measure the outcome of chorce also depends on the motrvatronal :

.

_.. state of the chooser (Halhday 1983) \Thus. courtshrp may not always be dlsplayed The level
- v _



'__.o

1481

R Y

Table_VLIff' Outcome of female ‘choice between adult and juvenile ma

. black-billed magpies. A= adult  was chosen J2juvenile was
chosen, O =no choice recorded IS . o '
, o ‘ , Male stimulus E‘rs R T
Adult: - 65-0 (R Y- -0s (L) " 8--G (R) - 6S-0 (L) -
_'duven11e “SR-G- (L)~ - s-0B (R)- . S =Y (L) SR-G (R]}
Chooser e T ‘ o S N
Band TP FC B4 AIY T F BTANL T F B_AIY T FB AN
Number . © Y i o e .
‘ Acult fema?es - \"! R v R ‘ D
7998 A A J U A0 A A 0 4 A A - A 0 A A
- 1423 ‘A-D D Q° J 0 J A A0 A 0-0.0 ,.%,
1121 0.% 0 0 0 A0 0 ACAA A ALADM X
152 - 0.0 0 0 d A Y - A 0CA AL A 0A A
1155 A A O fﬁ J A A A A A 0 A A0 A LA
788 . J 4 U J 0. d d - A A A TA - A D0 A A
Adult:.  ~:S8--G (L) - Y-0S -(R) © 5--G (R} .. GS-0 (L) .
Juvenile: * S--Y (R) . S-0B (1) S--Y {L) - SR-G(R)
498 0. J. 0 -0 - A A 0O A C0-A 0 O Ay 0 0
784 A D A A J 0.0 00 4 0 v J. . A0 A A
1427 A 0 A A& 0'0 a 2 0.0 0 0 A_0 0 D
A 5 2.2 & .23 3 4 5 .4 4 5 B-1°6 5
Jy o 1t 2 2. -4 1 32" 111 0 c 0 .0.:0
3.5 5 3 3 43 1. 3.3 4 2 1 7.3 2
Juvenile females : o ¢ , N R
1457 A 0O A A A A0 A A0 0O J . A A
1491 A A- A A" 0 A0 0 A J O O A A O A
© 1438 A 050 O A A 0 A 0 0 A A W0
.1443 0 A 040 g 0.0 @ A A0 A J-J A A
A"A A A -A XA 0 A A A A‘A 0.0 0--0
v452. A A A A o J A J J T AD 4. 0. 0 0 A &,
1426 A 0O 0 - .00 v U - A.A A A A0 A AL
1482 . A A 0. A 0-d 0.0 A A A A W %‘ J * .
1159 Yy Jd 0 U gV 0 U o ‘ A- A 0 - e
1357. 0 0 0 .0 A A A A 0 A D 0 A- 0 A A -
©.1493 J - J A A 0. A 0 0 A A A . A A J 0 0
Total = ' . o . ' o _ ’
A 7T 4 5 5 +4 7 1 4 . 8 5.5 8§ 5 25 .7
d 2 2 0 1 3 1 g =3: 0 11 Q 4 '4 1 1.
Q 2 4 6 4 4 2 '3 2 3 4 4 . 2.4 5. 2
'beide which ma!e was . placed: R-right leeft IR : g T
ime spent ‘within 150 £cm of eéither stimulus bird ‘ ' - '

-dNumber of feeding bout’s at either cage. -
Courtship displays within 150 cm of either stimu!us bird. '
-TA11 underlined outcomes were discarded for analysis because of side
preferences (see ‘text). _

> .
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Table VII-2, Outcome\of female cho1ce between dominant and subordinate
‘ adult male black- billed magpies. D=dominant male was chQSen
' S subordlnate male was chosen, 0=no- cho1ce recorded

Male Stimu]us Paxrs

‘ a . E _4'>v,’ ;‘;_ - 5.

“Daminant: ' $--G (L) GS-0 (L), © 0S-W (R) °S8--G (R) " .-
Subord1nate Y-0s (RY. - SB-R" (R} -~ .SG-W (L) - ~Y-0s {L):
Chooser — 7 '

Band TP F°8d An T F B AW T F B AL’ T F B ANl .
Number - . _ ' . : . : o e .

Adult ggmales . K R . , : , T
9 DD D D D DD D DD D D D D D D .
1423 D .D-D D s bD"D "~DSD D D O0.D 0
1121 - D DD D 0 DD D $'§ D D "D'ODD
1152 0 D DD Db D D D DD D "D s D D 7
1455 D DD D D D 0 .D 0 6:0 0 0 0 O 0 - .
79.. D.-D D .D - DD D D D «@*D D 0 0 D D ;
1927 S S D D - D 000 O S$-S$°D D ‘8. 0 D D
784 TD- 0 D D .S S0 s _9.0 0 o0 S S DD
489 D D.D -D . S § 0 s D 0 S S.. S . S 0 s
Total . ' . < of .
LD T 9 9 5 6 5 5 2.6 &6 -5 17 -8
- 1t -0 0 32 0 2 2 3. 1 o 2 30 1
0' 1.1 0 0 1 v 4 1 2 4 2 72 2.5 2 2
duvenile females * - . . . ] L \
14 D00 0. O DD P* DODD D s 0.0 0 .
1491 - D 0 D _D. 0 0.D O D DD D S § § §
1439 D DD-"D S DO 0 .D'0 D D <« D -S;D D
1443 D 0 D D $s $D D . D SD D DO D D '
1461 . D DD D - b oD D $SD D DO D D ‘
1452 ''$"S.S. § o ob D D DD . D. . 0DD D
1426 s D D D -5 §.0 § gr_g; Do D™~ D D . D. D
1482 D 8’ D D b 0D D .D.DD.D ~ DO D D
11587 D B- D D 0O D D .0 D /D- D D0 b D ;
© 1483 D 0 D D D.-D-0 D 0 D/D D 0 D D D' <
#1431, 0 0.0 O D0 _0_ 0 D.0 D D> 0 06 0- 0
‘ 4 R ‘Al} o L s . . \ﬂ . n
Total - Lo : : ' » \
#.D L 4 8 8 7 3 7 .8 9 841 41 - ¢5 3 8 8 —~
S 11 1 2 2 01 1.2 00 2 2 1 1
o .1 6.2 2 1°6 44 -2, 01t 0 0 -36 2 2
Side which male was. placed R= right L=left. ‘ iy ¢
bTime spent. within 150 cm of el ther st1mulus bird. : :

ENumber of feeding bouts at either cage.
Courtship displays within 150.cm of either stimdﬁus bird.

" PAV1 underlined outcomes were¢discar ed for analysis. because of side
Preferences (see text) 1\\_’// .



Table VIfL3 Outcome of male cho ce between adult and Juven\le fema1e5rv
black-billed magpies. Azadult " female. J= juvenile femalew ’

"1 _ " 0=no choice recorded o R
S ‘ \"gv hi' ¥ Female St1mulus Féirs — “;':f ;v — ;:_
AAduitig‘.f'ny?ssRL)a <\ SY-Y (R} - §--G Xé)';“i‘ - S--6 {L)"
Juvenile: SRi-:(R) ©S-RG.{L) . s--B (L) . S--B (R}
- CThooser| A ——— '

. “Band, T°-f¢ gd AN T OF B AN TOF B AN T OF B AN
Numbér - : ) : o - -

g'Adult males ‘ - o € - ST
72600 A A0 A A 0 0 O . A A 00 .J 0.0 0
1261 0 A%y 4 W d 0 J v doud- A-A 0 A
. 1486 A G 0 0 4 U 0 J - --AT 0.0 0"A 0 0
1484 d 00 .0 000 0 A A D A
© 1495 J:JA-d 0 A A A A 0.0 A-J 0 . A 0-A-Y L0
827 J OA-d A A A O A0 J O 0 A& 0020
‘ — T — 'Y *
Total ’ : ’ . :
A 2 10 (2 3 21 2 2 0 0 42 0 .2
. S3 111 T2 02 2 2y 100 0
0 ~1.3:5 3 125 32 2 173 -4 1" 3.6 .4
, . . . | S ‘
Juvenile males ' - T N '
1455 © A A O . A A0 0 J J J dJd. A 0 0.0
1459 . J JA-J 0 A0 0 O A O Y 40 J OO 0
- 1480 0 .70 0 AA 0 A A A0 A A A0 A
‘. 1468 JJ 0 J Jid d 0 o 0 07070
- 1427 - J 0 A-d O~ A U U 4. A0 Jd-d. od 0D
1474 0 00 A A* A0 0 0, dJd 0 0 0 ° A A 0 A
“c=- 0 JA-d 0 - A AA-J A J A A A A J A A
L . o R\ e g ’ ’ .
Totat . . e e o
A ot 2 4 10 201 11 2 4 2% 3
J 173N 13 2 2.3 1°3. 2 0.1 .0 %
-0 <3 .3 0-2'5.:3 0.3 2 2 1.3 6 .3

- bSide:whidh female was placed R= right L=left. .
‘ cTime 'spent within' 150 cm . of either stimu!us bird
: dNumber of feeding bouts at efther cage. ‘
.aoourtship.displays within 150 cm of either stimulus bird

‘A1l underlined outcomes were discarded for analysis because ef side -
preferences (see Jext).
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" .

- of motlvauon m magpres may well have affected thea-mtensrty of courtshrp drsplays whtch~' o

e

ranged from very ‘inténse to merely approachmg one of the two sttmulus brrds wrthout-

o drsplaymg In ‘the latter :case’ no chorce would have been recorded for the tnal had only o

courtshrp dtsplays been used in the analysrs However 1f an mdnvrdual Spent more tune near - -

one potenttal partper than another it rnay be more hkely to mate thh the fc)rmer desptte the o

3 many f. actors- that could mﬂuence its: chorce between spendmg tune wrth" and matmg wrth"-';

~ )

- that mdtvtdual Th!S seems to be the reasonrng prevarlmg m the current hterature (eg Bateson_'"" |
' 1983) I belreve thetefore that recordmg the tune spent nearby as well as the number of '
‘feedtng bouts in addmon to the. courtshrp dtsplaye adds valuable mformatton and :pthe casej‘
: "of this study lowered the number of trrals in whrch no chmces would have been recorded
| In all probabtlrty the recordmg of actual matmg's or patr -f ormattsms (as was also,
o done in thrs study, see Chapter III) yrelds the most accurate reg,rlts in- the study of mate-.,'
A._'r.chorce However Such is not always posstble etther because of the behavtour of the ammals-

s vor because of the nature of the qu . tmns betng asked The present compartson of the analysns ' .'

' of dtfferent vanables suggests that he. conclustons drawn etther from each: one Smgly or all '

- -'-':vJ

'combmed are essentrally the same owever recordmg several“vanables seemed mturttvely to

provrde more rehable results b o C b .
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~Table VIII-1-

Clutth.gize,of'captive.biaékﬁbiiled.mégpiés:”

“listed according .to age and sex. Each number -
represents oneé clutch sired by one. male or
produced by one female- . e
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It has been mcnuoned in Chapter lV that breedmg success post hatchrng was very
' ‘ poor durmg tlus studv MOSI hatchhngs dred wrthm 5 to 10 days whxch was too early to
examme parental mvestment of males durmg the nestlmg penod Only a small number of '

: ‘ ‘males was carmg f or young past hatchmg 'I'hrs small sarnple srqze drd not allow cornpansons -
» between age groups nor betwecu dommance categones The perforrnance of these males dunng',.
'the ﬁpenments as descrrbed m Chapter lV 1s presented for each male mdmdualry in the. .
fi ollowmg tables An "A" mdxcates an adult a "J a. ]uvemle male Superscnpts mdxcate the\
,rank m a group of ten males (see Chapter II) Where rnore than one male was recorded an
‘.average for each age group (mdxcated by an. "A" or "J wrthouts.superscrxpt) is presented at' ,
SN l : g )

" the bottom of the tables

" "With- these prehmmary results it is mtended to sumulate f uture studxes and to pomt

PR

- out some possnble trends m ‘male parental behavrour throughout the reproducuve cycle Males"
of both age groups dxd not’ seem to change thetr effort in feedmg in a constant pattem

(Tables IX 1 and IX 2 ) However rhere seemed to be an overall mcrease in the mvestment.

in del‘ ense agamst a potentral predator by adult ma‘les (Tables IX and IX 4 ). Dunng the

_terrrtory def ense expenments (Tables D( 5 t0 IX 7) only the average numbeJ of contacts '

seemed to increase steadrlv (Table IX 6) whrle the average number of attacks decreased

(Table IX 7) It would be premature to draw conclusrons from these data. However these -

'tables suggest that it is possnble o momtor changes in parental behavrour of magpres:-_

throughout the reproductrve cycle and to supplement the results presenied in Chapter IV



' - Male

: °A1 .

Y.

Table IX-1.

t

Number of V1Slts at feeders by male bTack b\lled magptes
S during feedmg experments .
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~3days after €lutch initiation.
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:A?éblé‘ZXjéfz Total t1me (secondsﬁ §pent tn 'S
Male '1w_1oqa . ’15&& e
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 ff Table IX-3. Total time (m1nutes) of utterxng the harsh.

note by male black-billed magpies durlng the ."J

'exposure to a potentral predtor (cat)

CMale - w7aa oad 42d -

15

o

,"15‘

A2 .. : o '14')‘_’ o5 '
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Table 1X-4.. Total t,lme (seconds) spent closer than 150
' -¢cm of a potential predator (caY) by male
black b1 Hed magmes

Male -~ 17da - 32d . aad-

a2 e3g, 842 . 874':_
_ :A3;'”:"ﬂj:V¢o"»4A.   'S
AT .ige o 3e7. . 380
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A 2144 L 366 a1
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3days after clutch initiation .
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y -."/_T'fab'lev Ix-5. . Time: “(seconds ) spent &loser than 150 cm to a
: . "territory 1ntruder by ma]e black billed magp\es
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- Table 1X-6. .Number of contacts with the cage:of the o
. "territory intruderf._by'male'-black-biHe’d magpies. .o
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. Table 1%-7.  Number of ‘attacks at the “terfitory intruder®
oo .. - by male black-billed magpies ‘ o .
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Trappmg magptes wrth crrcular funnel traps (Alsager et al 1972) proved 10 be very o -

. successful wrth Juvemle birds, but only moderately 50 wrth adpks lt was possrbl@' to trap up

- to 10 Juvenrles over one evemng mormng sessron but @ total of only three adults wa.s cal,tght 3 .:

- ‘m such traps over two seasons combmed A relatrvely suceessf ul but ttme consummg. method o

‘ for trappmg adults was to capture them wrth nooses (Scharf 1.985b) Adults were also‘

Lo _successfully trapped usrng a large funnel trap. Wthh was used for part of the second season e

o The measurements of the funnel were the same as those descnbed by Alsager ct al (1972)

but the cage was one of the pens at the outdoor avrary measunng 19 2 X 2 1 x 2.1 m. Besrdes ’
' many yuvemles 11 adﬁlts Were caught in this trap durtng a pertod of 4. weeks The relatrvely
_‘successf ul use of this large trap may have been due in part at least to the presence of captrve
magpies in ad Jacent pens whrch\m\ay have f uncuoned as decoys and attracted other birds.
| The method of sex determmatton descrrbed by Scharf (1985a) was accurate in 94% of ,
the cases (sex of 97 brrds was. vertfted erther by dtssectton or behavrourally durtng the'f.
breedtng season) Thrs level of\kaccuracy was similar to the 95% for Juvemles and 99% for " |
) | adults recorded by Scharf (1985a) usmg this method It is unfortunate however that Scharf o
:-:'(1987) did not pubhsh Table X 2 f Tom his thesrs (Scharf 1985a) m this paper smce 1t is easy :

to appfy and was. the basis for sex determmatton tn this. study

-
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