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i wnhm eachsex was sumlar \Thu'e was no eon'elanon between smeanddbunnanee smus
,among exther adults or:geshnp. The and mtenslty of agOman mteracnons ;
;among parentless gosﬁlgs dechned tl;rwgh nme, and the hxemch;es e&bnshed showed o
= ﬁgh stabmty over ume. Several methods mclud:ng amﬁcml mappulunon of t.’ne number .
B :V.f-.".of goslmgs m a senes of broods. wete used to detenmne if the do:mﬁance status ofa

.-.‘_-.—’-..

) f{f‘ffamlly of Canada geese xs a funcnm ofthe numbers ofg it 2 OSSES8eS. R
o § ,shoWedaposmvemlanonshap\between falmly sweanddonnnance status (1e laxge fa:mlies 2
. ers goslmgs) dominted small failies (1 0r2 goshngs) more ofien than the converse)' |
L Large famhes mteracted more among thdnselves than dxd small faxmhes The status of the \
v famﬂy at thxs nme was largely mdependent ofthe doqnnance status ofthe pmms durmg

'; :_‘_.bf_."vpan's ‘Family do:mmneestatus was not elated 1 hach dateofgoshngs, but the frequ_"

‘_ . and imm,y of ,gomm mtavacnons among famlhes declined over nme aftet batchmg.l . s

}Amons paseatless goslings, most larxe M“mmmd sl triods. More dm
famﬂlesgmnedmontyofawesstotesomeessuchasfoodandsbelm(betbeyh:mnngor

- ,v“._,but eompleteloss resulted m a general &creasem rank stams ofp:evxouéjy e

not) Goslmgs, unhke adults, showed no appanent competmon for hmmng resources
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T The wukloss rocord forpmred ad'ult Canad
e females) during interactions with family units, paxred adults

v --’_‘;Acompansonof weight (mean of June 28, Iuly25 and. u
.and length of tamus.wlthdomnancesiams(dmn Phases

mnnkponmoflzmmd9fenn1epmauesscanadagoosc”’
1gs, early andlamemthesmdypemd.andfortheeum’epmodm SRR
983 (goslmﬁ msed togetherm a nngte gronp),: PSRRI 7 R

e Sequency a;'odasncinmcuonsthhmandbetweenthesexesonl A
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"h'oodsofdlﬁ‘aentsize.mw ( :

B 31‘he ﬁ'eqﬁen_ overume of ﬁghts among goslmgs ofCanada geese ' .
<. in parentless bro o’fdxff in' each brood observed - *
v ,;..for L S hours perday)

g ?:'Reeord of outcomes oﬁagomsnc iriteractions between seven large Canada % / e
S mf;méxg)andsevmmallfam&es(dmfor v possxbledyadsof ‘

SRecordof outoomes s of agomsnc interactions between seven large': Sariad}
o gﬁg: ganilggg)andsevm small famihes (data for all possxble dyads of .

6 Reoord of outcor:esof agomsuc mnemcuons betweerrseven lm‘ge Canada’ i FAEO
%ﬁoscfsani%gg md seven smallfamﬂxes (data for all‘possxbledyads'of:‘ BT ‘46

7*ReoordofouwomesofagomsucmmcuonsbetweensevenlargeCanada 2
ooscfamlhesandsevmsmallfannhes(dataforallpossxbledyadsof R L
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relanonshrp between gender and dormnanoe status as well as the mﬂuence of body Wclght ’ :
and stxucnual srzedtarsus length) on dormnance status. m both goshng and adult Canada

_>_,_— e

geese

la"

C If dormnance status 1s to have some selectrve advantage rt must be shown to be |
| _ '-.stable over nme. It is generally accepwd that dormnance hteramhxes do gam stabxhty over
; ._ | nme Chase (I’974) argued that the freqwncy and mtensrty of aggressrve mteractrons

N subsrde over ume as the dommanoe status of mdrvrduals m a group of ammals becomes

Rowell (1974) noted, however, ﬁt there i is httle conclusrve evrdence in the o '

- literatue f' ubstantrate tlus general behef Radesater (1974) showed that nkmtcnsny of :
- agomsnc mteractron decreased wrtn tune among goshngs in broods of greylag (Anser

_ anser) and Canada geese Tp conﬁrm relanonshrp held true m capnve Canada
- geese, 1 record frequency of mteracuon over trme among goshngs in panentlesr‘;+
[ broods of vanous srzc, and assessed the hlerarchtcal hneanty and stabrhty over nme wrthm

After consrdermg donunance relanonshrps among goshngs that had becn separated

»

: "-fromthetr parents. I turned rny attennon to the famrly srtuanon. as typrcally ﬁpresented by
B geese in the wrld Geese exlubrt strong socral bonds among members of the nuclear famrly,
- young of the year usually remarn in close assoctanon wrth theu parents unnl the begmmng
. of the followmg breedmg season (Bellrose 1980 16§ 158 Prevett & MacInnes 1980) ' ﬁ,‘

: . :Among Canada geese, famrlres remam mtact thmughout the wmter (Ravehng 1969) |
E Canada geese are also hrghly phxlopatnc, rmgratmg annually between therr tradmonal natal
| | -‘ ‘and wrntenng grounds (RaVehng 1979) Inexpenenced Juvemles may 1mprove thelr \‘

- ‘chanoes of survmng to breedmg age by fbllowmg thar parents to these tradmonal and
L ., «proven roostmg and feedmg areas on the summer and wrnter ranges (Akesson and o

. "_'_Raveltng 1982) The dommanoe status of the famtly gmup and henoe 1;s§:ccess m R g

N 'agomsnc encounters wrth othu' famthes and mdmduals partlcularly in ﬂocks on the



.:_wmtennggmunds mmpomdwbeduectlyrelatedtofamilysﬂc, largerfumhec o
-I-domtnatesmallerfannhesmﬂun meﬂockwhrchmmdonnnmpurs,andpmrsdomate :
g smgles (Boyd 1953 Hanson 1953. Ravelmg 1970 Gregou'e 1985) Although the o o f
evidenceds aily crrcumstannal, it hasgenerally been ::sumed thatlargermac dmmnant .
- "famthes have pnonty of aooess to resources when thez ar{ in hmrted supply (Ravelmg | .
1970, Gregou'e 1985). This would unply that the size of the fa.tmly unit s survival va]ue l.v -
""“It also assumes that the dommance statns of the &mrly ts a funcuc(n of numbersof goshngs
nt the bnood (Jenkms 1944; Ravelmg 1970) 'nm thedommance status of the famrly ‘
' reﬂectS'the doxmgag;e smms of the parents, and as aeonsequence doﬁimant pamnts raise -
larger broods than subordmate parents 1s a possrbthty that has not been addgessed rnnus )
: -smdy, I performd several exp':nmonts to d?ianune the relauonshrp between famtly Slzc of
Canada geese and therr dormnance status m the group Thrs ob)ectrve was expanded o, ..
determmewhether the number of goslmgs m a broodmthout parents was cmrelated wrth gt " )
thelr dommance status whe mteractmg thh other parentless bmods co*um.ng gxfferent

, numbers of goslmgs

: Dormnance status is not a charactensuc of the tndrvrdual as such but only of that |

mdwrdual relauve 0 others m 1ts gmup Thus, dommanee is not an ubsolute attn'bu;e but a f
probabmsuc om -dommant 1nd1v1duals havmg aﬁrgher probabthty of garmng pnonty of B
aceess to comemd resoumes than subordmate mdmduals (Kreveld, 1970)4By allowmg :
oertam mdmduals pnonty ofaccess to resourws, inclu(bng mates. hreranchxes provrde an L
unequal dxstnbuuon of these advantqee Srmauonsm wlneh resourees are not m short |
supply probably permit all mdmduals o have uecess ® them but dommant mdmduals may
eentmue to hqve pnonty-of-weess to those resomeee oflugheet qualrty Ifresomees are in.
hmned supply, however, rank posmon in the luerarchres may mean the dxfference between '

havmg accesstotheseresoureesornguMorseHBO) Inthxssmdy.lconsxdeted the



“‘:inﬂuenceof‘donnnanoestams,shownbyeapuve Canadageese.onﬂ:éxrabxhtngam
" ueeesstohmuedxesanees e ._""'I "f,. [ S - SRR

_'-_'smdyofpmntlmuﬂslma;s .7

_‘ ;;,x‘.v, Tlns smdy of dommanoe telanonshxps among ﬂimzntless goshngs ofCanada gécse

(- made use ofthe famlmes at the Brooks Wi]dhfe Cemre (heltafwrrefured no as BWC) |
Tocated 10 kam east of Brooks, Alberta. The BWC provided the faciliies nwded © mcubatc’ '
‘v.eggs. mse the goslmgs, a.nd house the geese unul they fledged. = g : o

S In 1983‘21 cm goose eggs wene collecncd, cach from a separate nest m the .
. wﬂd, andupon hatchmgmanmcubatcrallmdmdualswmmpnntedonmc Iraxsed T
‘ _the goslmgs (12 mnles and 9 fcmales) nogcther as a group 'Web tags and ﬂuoresccnt red
:_-pamt 'ere apphed asa mcans of mdmdual 1dennﬁeauon of ;he goslmgs unul they were oli
_enough to wcar mdmdually 1delmﬁable coloured neckbands Acoordmg o Ravelmg S B
'(1969). and refcrences thctem, colour-maxlnng has no notxceable effects on the behavmur &
':/;and soc:al relanonshlps of Canada geesc, I recorded no_tymwom'al effects exthcr

i : o
Aftet approxxmately 1 month at the BWC, the young’geese were transferred to a

'ncw locauon a Bantry Lake a m cast of the BWC) From the time of hatchmg (between
7 and 14 May). until the end of the smdy (12 Ju.ly );me goglmgs were welghed at rcgular -
ﬁntcwals of appronmately 1 week and observed for an average of appronmately 5 hours | : |
: 'per day, 7 days per week. 'l'he vanauon m mmal weghts.of membets in the group takcn -
on l4Mayreﬂeotsmmnlyd1ﬁ'acneesmage(upto7days) Qunngthepenodsof : .' .
obsavauon. the outeome of agomsnc mmcnons between mdmduals werc reeorded as o '
3 wms and losses Aggmsswe encounters eonsmed of enhcr ﬁghts frontally d1recte3’ pecks, )
| chascs, or displacuhents (tlu'eat or otherwxse) Fights mvolved bu'ds bmng each other on
| .the head andlor neck while beatmg onc another thh thelr wmgs Chases involved the




_.»acuvepnﬁsmtoftheteu'eanngbud(s). D:splaeement mvolvedelmd movingiiway from’ -
* another's threats and/or edvances inits general direction (only obvsous mmts were

f;rworded) Ranhngofbndswssbasedouthemnoofmnswlosses. Ino:dermevoxd

. fanypotennalbmswhenmterprenng ﬁ\eouwomeofmmonsbemseofsexofgoshngs c
involved, 1did not deterine the séx of each goslingubul theendofthe study period. e
‘ ’Fmd:ermo:e, sub;ecnve mterptetanon when :eeoxdmg wins lnd losses was avmded‘by ,
"'ehmmanng ﬁomthedm setany muecuon;thatwaenotobmuslyeuherwmsorlosscs :.»_._’: ”
These cnterm were also used m the subsequent tesean:h in 1984 and 1985 o

I each year of the smdy (1983 1985). I attempted o induce oompeunon for |
’-resources among goshngsby exposmg them tofood andwaterm contamers that were
smallenoughtoallowonlyonegoshng*geessatanme SN

o In 1984 ﬁvenann'al bmodsofsxbhngswereobmnedconsnsnngof‘ seven (5 males
‘and 2 females), five (3 mlles 2 fema]es).four (2 mnles 2 females). two (2 males). and\? :_f
one goslmg (female) These gosImgs hatched between May 11 .13 ﬁ'om eggs produced
i capuvlty and mcubated amﬁcxally Each bmodwas unpnntedon me. andtaken j
regularly for walks in the sun'oundmg anea. 'Ihebroods werekeptsepantem yxsually
1solated enclosures (pmpordonal m sxze to the numberof goslmgs meech brood),

B mteracgons amm‘g mdmduals wuhm broodsweterecudedfran ll 30May The

. outeomeofanagomsncmtemcum wasrecoxdedasemthenwmorloss, aeompamon of /
:?themnoofwxnstolosses amongmdmdualsmusedmdetetminerelmvemkmms /
-.“:'.'Observauons we:epetformed between 0800 and lSOOhoqu. and sirice all broods were
'_':;glmequu attention for all time penodsdunng theobservauon day. this eomrolledfor eny
,_".possableume-of-dayeﬁ‘ectsmmtmenon_ r ,' o

| lnl985 anpﬁcm fa
'-v'5'_';7542’and alingaayellused, composed of nonsiblings
(goslmgs obmned from'_ 5S taken in the wild in tbe vxcmity d d)e BWC). 'I'be '



foﬂowedforﬂxesebroodswastdenucalmm&m'bédaboveforﬂlcbroodsot'true
nblmgs in 1984 In both 1984 and 1985 the dor ;‘j} ot'each btood. reranvc m
allothcrs wasdemneduoasmoonsxdatheeffectpfhoodnumbcronxtsdonnmnce
status. Allpmr mscoombmauonsoflargcrvcxsussma]lubmods wgtested Fowach
\companson,twobmodsweteplacedmanunfamﬂmrpenandobsavedunultb\c)mlauve
,dommancc stamscma'ged. matxs,whcnoncbrood(thedonnnant) clearlyandrcpeatedly

dxsplacod the otherbmod (thc subordmate) A e ‘»j i : Tl / _:_ \

Datasctsobmnedmthlssmdywmoompmedusmgpammcmcstaust{mwhcrc
assumpnons about normalny and equahty of vanances wae notvmlatod. Othcrwme non- -

.paramemc stausucs wcrc used. Dxﬁ'cn:nces wa'c consxdpred mgmﬁcant when P < O 0&
Study of family lmns

For thxs pomon of thc smdy, I used a capnvc ﬂock of Canhda gecsc mamtamed
'ycar around at the BWC 'Ihcprunm'yfeathas ofthesebxrdswmcf" '
. ﬂxght. In 1985 14 palrs of capuve Canada geese were used to study the mﬂucnce o

N
| famﬂy sweon dommnnoe status %achpmwummmumem@ngm (lOX 10 s
'm) contaming a pond (2.6X 26 m) metal feeder and ncsnng structm'c F.achpan' lmd a.
_'clutch of e eggs, mcubated them. and succcssfully hau:hed them. Hatch dttcs vaned fmm 8

. N
o

| = Seven pan's wcs'éillowed tormse ﬁve goilmg and sevcn pau's two goslmgs Thc'./
’ numbcrof goshngswasassxgnedrandomlyuocachpaubefmhamhmgoccmmd Inordcr
tohavetheassxgnednumbas,xtwasnecessarytomamptﬂatc someofthebroodsbyexmcr

_ addmgorremovmg goslmgs. one goshng%addedmeach of two famlhes of four, two
:-,goslmgsweneaddedmonefamﬂyofthrec,andonegoslmgwasaddedtoafamﬂywnh

one: The godfings sdded weze hatched from eggs anificill mcubawdﬁomcluwhes/

: oollected in thc wild. Donor goslmgs wm both hatched and uuroduced to the recnpwnt



thc posmbxﬁty of cmchmg. each famﬂy was kept mmadinm__f “_ ualbteedmgpenunnl ‘
’i':?a9 June (one famﬂy wnh ﬁve 'gOinngs'lost one pslmg durmg tlns pmod), whw they i f_:i_'

;:___wacrcleasedmwacommongxmngpmof:' _: sxigpately 1 ha. This large p ine
,;'amwpond(appmmmlyzommmm).aswm.stwofeedm(sepmwdby
;"sevaalmcuesandmnsdefmdable)ﬁnedwnhmcmmwnas lnaneffonm
fcomparethcstamsoffmlwswnhthatofothapownﬁalmitsmmnthestmerﬂook. :
:-_ffthm smglc adul:sandﬂueeadultpmmamyomgmpmdmmc sime grazing pen
"‘-:"mththefamlhes Food was ptovided ad b mmml(solunemzsmly)mdza's’ : .' |
;-;July 12August).but,morda'tommmmmwttons mPhases3(2$epwmber 31 '
Octobu-) and4(lateFebrum-y earlyMarch). foodw::spmvﬂedmlﬁr moeaday.m‘one s
_ feeder, for a'1.5-hour period. Alhdultbhdswueindmduallyldennﬁablcbymememl

tétﬁndsandcolomedneck—collmmeybae. ‘ R

f’bscwanonsofmmcuonsamongdxefamﬂ:eswmmadefmmaZSmtoweru )
| locanedj:_ thepmmetu‘ofﬁxelargemngpen.\lusedloxwmmbmoculmona
'.fmpodmxdcnufyin&vxduanymukedbnd&nndnhmd-hddmpemmmd

Wns Dmg & spproximatily 6 bours e
“.»{cnmﬂockwasscannedformacnons.mdaﬂagMemommmd ey




ovmﬂmnkwasbasedonthenumberofodufmﬁhesu S

WetghtsoftheadultswetexecordedondneeooeasxonsdtmgPhaseslandZOf
"-ffme study (28 June. 25 July, and 19 August % taxsnslength ofthe adults was also necorded
_'mearlysummer TbemlanonshtpbetWeenthesetWOVmablesanddMnanOeMSwas
“tosied. Sinoe food was not lmited during Phases 1 and 2, it was assumed thatall the birds
.'E;"weremrelanvely mlarbody oondmon,andt\husvmable body condtuon would notbea .
_v}_mphmgfmmhemﬂym S S

. \ The ﬂock, eonta%mg l4~fam1hes was undet observauon between 30 Jme and 23
; July (Phase 1) (one goslmgan e&h of two famihes of two gpslmgs d1ed durmg the ﬁrst
week of Phase l) On 24 July. four goslmgs were removed ﬁ'om each of the three most

2 dounnnnt lnrge fatmhes (reducmg the number of goslmgs m eachw one) in an eﬂ'ort to
'determme if the dommance status of these fmhes would.change th this reductlon it
_ brood sxze I dxd not temove hny goslmgsﬁ‘om the fourtemammg large famthes, because _ ?'; _:
*__’Iw1shedtodetemnne whetherthetrdommanoestamswmﬂdmaease oneetheyhad
" _telanvely more goshngs ﬁ:an the others. Tbe flock, 50 modified. was observed fmm 25

: 'Iuly to 12 August (Phase 2) Afwr 12 August,an goshngs were permanently removed
gﬁ'omthelrparentsmmdertonnkthepmtsthhongthetryoung Theseranksmthe - :
_ihleramhy wexe obtained between 2 SeptemberandSl October(Phase 3) Observanons ]
wete dxscontmued between 12 August and 2 Sepwmber o allow the newly bmodless patrs . ‘
i period of poteatial mdjusnnent in dommanee stamus. Upon%ompteuon of Phase 3, the
pausweteleftovermntertogethermnpenthatencompassedappmnmately 108011:2 In
late] Februnry andeaﬂmechof l9,86the bieratchy reoonded among paus the prevnous |
"_}autumn was mssessed(?hase 4) e T ' '

‘/ Inthesameyeer(l985)Iusedsevenlatebreedmgpmrs,notmcludedmd\eabove
experiments.toa'eeteapotenualcrechmgsxmmon. !dxdthxsbyreleasingthepanswnh



;-,fpxppedeggsobmedfmmmewnd. msetwofannhemthfomgoshngsmhm -
three goslings, another (EE) had five goslings, thee (AA, X, #6d NN each had rour_' .
; gos]mgs, andt the Tone Mt family (Z‘Z) bada nngle 'goslmg "_:“_At apprommawly 48 hours
;.post hatch each ofthesefannheswmmleased mwuecond gfanngpen.nmﬂm-tcthat
a described nbovc, on the followmg m zz and NN on 9 June, KK on 11 June, LM on ff};_ff
g 12]unc,XXon 13 June,AAon I4Iun¢,andEEon 16 Juse. pans«BBmdxx :
evcntually (by zo Jnne) took posscssxon ofall the goshngs in mm uch had nine
goslings,the remaining sx goslings having disappeared (known or presumed dead). On
7'911July,mcsetwofammeswmmleasedmtomeﬁmgamgpmmummgfamﬂmwxm
".iismall (a or2 goslmgs) andlarge (4or5 goshngs) bmods. Fxomdﬁspmntonward these E o
 families wuh gang brods were included in all aspecu,of.d;e"mdyoma fqily groips o
;dwcribed earha 'l:e broods mvthesetv)o faﬂhhes mﬂso‘teduced toone goslmg each
,:._.m Phase 2 and all tbclrgoshngé wa'emhwed m Phase83 and4 o ‘f_; sy e




?femalwdxdnotchangemgniﬁmndy.bmmeacmalrank\poauonofmanybndschanged
_"(Table l) 'Ihejtopm'nonofmuncuonswxdnnandbetween scxesd:dnotd:ﬂ’cr e !
_;_ gmﬁcantlyﬁomarandomdun'ihmon('l'ableZ) SRR
‘ Thctéwasnoslgmﬁcant oorrclanonbetweenwught and dmmnmoesmnmamonﬁ
'fcmale goshngs dunng any of thescvenumemmls (Table 3) Amongmalcs welght

_ wascomlatedposmvelywnhdommanoestamsonlydtmng theﬁrstofsevcnnmemtervals c
}' (Table 3) R ' REi

Data ﬁom the relanonshlps among Canada goose goshngs in parcntless broods of —“"f‘ -
seven, ﬁve. and fouFin 1984 and 1985 were used 1o mvmgne the linearity stablhty off o
._hxcrarchnos estabhshed m each brood. Landaus mdcx (h) of lmcanty (Le i "é : 979) :
*-_I‘mngts between o Oand 1. o, w1th me latter denotmg 2 stnctly hnear mmhy Basod on'.
tlus mdcx. the hwtamhm showed stgmﬁcant lmeamy m all three broods of sevcn (Tablc o
'_ 4) Although brood mzcs of ﬁve and four wm too small to test for sxgniﬁcant hneanty, thc“"
“H" values obtained (Table‘4) suggest that most tof the broods exhlbxtnd . hnear ornear- E ":

P

_. hnear h:crarclucal arrangemcnt. ST

oot‘npanson of the wttlnn htood domxnance relanonshtps among the goshngs i B
the hxmmhm necorded dmngthe first and second halves of the study penod in 1985 "
| _’showpd that the numba of rank changes occumng, nclatwe © thc numha posmblc. was .
‘small (Table 5). suggesnng a hxgh lcvel of stal'nluy thhln thc hxcm'chles

F\'equencyoﬂntemchmanunggosﬁngsomnm . o

| L _ among goshngs in parentl@bxoods of varymg smc
- was reoorded over nme In 1984 and possxbly in: 1985 thcre wasa. u'cnd md:caung that



-’perday, 253 mmcnons mmﬂeddmngﬁ:eﬁrsthnlfofm smdypexnd(n=23 ;
'_fdays) while }.48 wererecmdeddtmngﬂne second half(n- 35 days). angmﬁcant demase
:jm thenumba'ofmtaacnonsdmngtbesecondpmod(xz (adjusted)-9208 P<0001)

Bmdsneanddwinanee

The ouwome of mtu'acnons bcﬁveen pammlas h'oods of dlﬁ'aent sm was

_-_', . .-'— _

recorded. lnl984 oflOmalsmaneuu'alarena.largertmodswon9(thcexcepnonbemg

,abroodoftwowmningovaoneoffour) In1985 mththemphcmgmups(AandB)

unda sxmﬂarcondmons.largabmodswon:io of4ogms (x2 = 100 p _0002) (the R

g o S
_ excepnons bcmg 3 case,s of a btood of 5 over dne of 7 2(4 over 7); 1(2 aver 7), 2(4 ovet

: ’5), 1(2 over 5), 1(2 over4)) - A,’ o

Rmm!swmfoodandwwb)'l)hmngj_..,_ e
mowedonliloncbn'dmssnanmemdwedme & o vailability f these resouroes.



.5:»any buds acuvely pucveuwdod:asfmmhavmg mss m thcmeourm. In fact,dtmng
-::mmmnwmnngommmmmmwmmegoﬂmgsm
»_::‘gemngthexrﬁll. Inshnn.aocesswthehnnnngmmwsappemdmxesemblcamnm |

Samddommnccmn

g

Oonsxdmngﬂwadultpmmdgeweovamcnmsmdypmod(dam ’4'_ allfour

‘ mdmduals or groups othcr than males. s:gmﬁcantly more eftem(Xz 64 69 P < 0. 001)
than fcmales (F) wm (2846)Mth mdmduals or gmups otha than fcmales (Tablc 6)

Adult mqles w:re also slgniﬁcantly more suowssful (93%) than adult fcmares (35%) in
wmnmg mteracuons (Table 7), and males mmcted thh oﬁacrmales much more often S
than ¢4 femalwwnhother femals ('I'able 8) - 3 __;-,i S E }_-,f;j’ L \m

i ‘

DmmgPhase l 20malegoslmgs wmmvolvedm morc (X2 119 4, P <0 001)
mteracnons (168) than 26 female goshngs (46) (Table 6) Dui'mg Phasc 2 mvolvmg 16 .
malcs and 18 females, thc dxﬁcrenoe (127 vcrsus 12 Table 6) was also s1gmﬁcant ( X2 = :
196P<00OD L Sl o

DunngPhasel mezsadul:swmmvolvedmm(x2=9668 p<qm1)
mmcnons (1768) than the 46 goslmgs (G) (861) (Table 6) The sazxc was, true dunng
Phase2wben the28adultswmmvolvedm 1186mtuacnonsandthe34goslmgsm 456
mtemcnons, adxffexéhoethﬁtwasagmnstgmﬁcant (X2 =4859 P<0 001) (‘I‘ablc6)
Thus. adults wm mvolved m a sxgmﬁcantly gruwr numba of mtcmcnons than the

go&lngs _-__. ,, -_ » .‘lv:‘.. - -‘: .' L ‘VL',".‘ .,. -‘_ n e':






-f"_meofm:cmls mkplacc andsmallfannhes. but none invoived the
hrgeﬁnﬁhes from which gosmswm ukenml’hasez (Figs. 4& 5) Thus, the
:j"_’dommwmmmpsmgm&mﬂmmmdmuewam. InPhaseS af:a e
the | pans had bwn depﬂved of all goslmgs forover a momh, the ouwome of agomsuc
mmcnonschangedngmﬁeamly‘ thosepmtha:hadﬁvegosxmgsougmmy nolonger 5
donnnated, tolbesame degme paxrstbathad only two goslmgs (Tables 10‘&_1'3 Flgs. 4

‘fs & 6) In Phase 4 after thepan'skadbeen mthout young for apprdxinaitel'yﬁmohths; =
",ithﬂfmve d‘mmw mwS was nnchanzedﬁmmﬂmt found in Pthe 3 (Tables 10 & 13

[ /

| Wfthout excepnon, fa:mhes dommaxed patrs w:thout goalmgs as well as lone
:'.-.fadults m Ph%se 1 faxmhes won ail 442 mlmcnons agamst pan's," and alI 214 agamst

——

smgles, in Phase 2. famlhes won all 282 agamstw and all 152 agamst smgles.

4 ln Phase 1 19’15 mmeracnons were reeorded over a 2A-day vation pmod

.:' wlnle m Phase 2, 1230 mteraelnqns wete xecorded over a l9-day_obae1vauon penod. ,
4_ Consxdenng an average of 6 hou:;s of observanon per day. a'sxz_ ,' . tly’ greater number of
imteracnons wene teoorded..mﬂmse l (X2 (adjusted) 43 8 P<000
decrease in the frequency of mmcnon over ume Before food was rauoned dunng Phase

) -3(Le dunngtheﬁrstweek) theratefelltoappmxxmamelym%ofdmt/‘recmdedperday

'_. mdxcatmg a

"'}dunngPhase;Xodwhengoslmgswmpmsem‘ o C’,'

Inﬂleseoondgrbupofsevmfamﬂxeshousedlmnaﬂymasepmtepen,creGMng
occunedwnhmeEand)G{ pxmnngallgoshngspmen& Ofdlenmegoslmgsm
famxlyEB.threewmitsown.mwmmnwdﬁomfamﬂym((theothertwogoshngs -
. of family XX disappeared and were presumed dead), and four camg from the remaining
fa:mhes.,Anmnegoshngsmfamly)mcameﬁomomapmrs.m?:nocasedldgoshngsof
agwenfamxlybeoomedmdedbetweendaetwouécbes.






; ad);ﬁom),mlwwete clearlymoteswossﬁxlmmnnmg mmcnonsthanfunales. and
; f_tookpart mi.la:gershaxeof theagomsuc contacts of theumt. Intuestmgly, however, he : '; :
| (asmdnmnmese&eswaemkemmmmofmmmekmdmmemamcy |
“",used. hmgena'allyagmeddxatmgeese,thegandermvmablymkesmmegmatestmlem
."-f,defmdmgthefamﬂytmntwhenthmtened.thegoosebemg mthlscapacny S
. s9), Bwaschuk‘md Boag (1972), 3 ajon shd Raveling (1982),

- uponthegander’sablnytodommateoumdm Thefemales dtic
actwmes dunng'ﬁte breedmg seasonprobably fomes themalembemamly mponstble for -
A Unhketheadults,lfound that male goslmgs mneracted gvhemselvestothe
_same degree that female goslmgs dxd. Smcetherets noapparen mnnanonm sexroles )
at this age, and smce the young appear m make use ofessenually the samerwomces ina
slmxlar manner, u would seem plausxble mteracnons be mdependent of gender
"‘Nevertheless. the outcome of these mteru:uons was asymmetncal thh males wmmng
._slgmﬁcamly\morethanfemales S o S o
"Relahonslup between both Waght and mudnral sxze and dommancestatm
A companson of wetght, and 1ength of tarsus vexsus dormnanoe status yxelded no’ -

a

i :xelaﬁonshxps among Canada geese Wynne-Edwards (1962) noted for many spec1es of

: .‘mammalsandbudsthelackofmymlanonbetweendommancesmmsandsazem o
. apparent smength Awordmg to Allee (1951). there 1s no oorrelauon between weight and
‘, ' dommance posmon in the:peck ¢ order of cluckens. Although chlmg s (1970) dhta is -

' conﬁned to adults he found tlus o be tme m Canada geese — some older, largerCanada

‘ goose males that had no young were submlssxve,m younger. smaller males wnh bmods Itl"' ) .

| wouldbe usefultoknownfthemoredonunantfannhesshowmcreasedwelghtgamsma -
P .
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________

eonsxder tlns possxbllny

Thxee ofmne bmods m whxehthenumberwas largeenough wtestforhneanty
| | (Appleby 1983), showedasgmﬁcantlyhnwmngememmthexrdmnnanee o
relauonshlps Although the otbu' s:xbmods were too xmall o testfurhnemty they also |
had a marked nendency mwnrds hneamy ’Ihetelauvjly small number of xevetsals thlun : l_i ‘_}
_ -the hleran:hles of these bmods suggests dm they we:e stable thmughout(he study penod |
. acharactensue thatmay be nwdedforhneanty (Komers 1988) vadenceforsuch a iy
‘_ ,relanonshlp between hneanty and stabxhty was found in the Hams Sparrow (Zonotnchza
' f_ quereula) lmear luerarctues were more mxstant toreversals than nonhnear ones (Chase &.j v :
. Rohwer. 1987). Kreveld (1970) suggested nm dommanee telnuonshtps are charactenz.ed '; ;
':byacemmstablhty,afteranmmalpmoddmngwhxchtherehumshlpsamong
mdmduals are settled, wvasalsm telauvely me. a suggesuon eonsxstent thh what I

| observed w1thm groups of panentless gosﬂngs, as well as among famxhes :

’ 'wFrequmcyandmtautyofmtemdiwﬁthﬁm

o In addmontocausmg dlspersxon of mdmduals amapr funcuon of agomsnc
5 ‘behavaour and rankorderslstopromote stab:htymagmup (Kxeveld 1970 Ravelmg |
1970, Gauthreaux 1978) Once geese leam wrecogmze thexr posmon in a h:mrchy. they

: cancoenstmthreducedaggxesavemmtybenusemtennonmwanemofmck
"(threaxs) suﬁcetommnmnthebeneﬁtsofbexngsupmor(e.g. weessmfoodandspace)
. and constantly remforce an individual's posmon relative w othm (Ravehng. 1970) m
_'imteandmtensxtyofaggress:onmaybecomeqmtelowoneeamkadahdsbeen _
_'estabhshed (eg Chase 1974 Schem 1975, Kaufmann 1983) Thedechneovernmcm
ratesofmteracuonsamong goslmgbroodmatesmmfestedmcha"_ ,~,~',: ', his o




"genuﬁlym‘gwdthatgmupmunbassoonleamtoreoogmzzandaoeeptmeuposmonm:
thc hremchy, andtheteforetherexshttle need for constant rernforeement of one's status.' ey
'.AsexplamedbyKalas(l977),thesurvwa1ftmcuonofranka'derhesmd1muush1ngthe" o
'Ztntenstty andfrequency ofagomsuc mteracuons,mdmnmshmg thc numbsmfsoctal stress R
-srtuauons, andmpromoungaclose famﬂy cohesron. Areducuonmthe frequency of o
'ﬁghtsthhumewmﬁsawmnnnmzedaemxdeneeofpotenualmjmymﬂammegmup
‘Whilk observir "___ghtsbetweenmdmduals(inpammlaradult;geese)xtwascleartome
mam 4 avi

—1981 and Kaufmann 1983) arguedthat,mtheabsenae of domxnance relauonshtpsm

competmve srtuauons, a greater potenual for mJury would exrst.

_ lp my study of the relauonslups among fatmhes, the ﬁequency of mteracuon 1 ‘:
mcanﬂy over ume between Phases 1 and 2. I also nowd that the mtensrty of . |
" aggnessron dechned over ume In pamcular, ﬁghung among adults was much more _’ :
 prevalent in Phasc\t than Phasc 2. Like Raveling (1970), 1 observed that. with time,

) threats replaced mone mtense fOrms of rnteracnon Thxs may explam in part the dechne in
numbers of mteracttons between Phases 1 and 2, because the outcome of threats were
someumes less clear-cut and oonsequently some of the more subtle of these may not have
| ‘been noted. Bernstetn (1981) suggested thatthere may be an inverse relauonshlp between, '
' ‘the frequency and mtenstty of aggresswe assetuons of dormnance and the degree to whtc'h -
the mtanonstup& estabhshed and stable. The low frequency of reversals among goshi\gs o
: ('I‘able 5) reﬂected the stabrhty of thetr hterarclues Radesater (1974) found that in groups |
3 _of goshng Canada and greylag geese, the number of ﬁghts tn both. spectes ShOWed a |
B marked deerease after about 7. days ofhfe, and had completely ceased to ocour when the
' ‘._'goslmgs reached 12 days of age I also observed a reducuon m ﬁghnng wnth time, but I8
| ’ﬁghung oonunued long after the goshngs reached 12 days ofage (Frg 3) Such a ~




wdmon mﬁshnnz msam th= mwnsxty of ovmaggxmvuus demnsed wnh m o
"and a plausable explananon fa'dnsxs that. uponreoogmmg thexrpoanonin the FWP.;"‘“ o
.mdmduals no longerneededwmmfestmchh:ghlevels ofaggmsxvenssmmmfomej "
_”‘thclrmnkposmon. Aclmmdisevmmﬁgmmnnotinﬁgmz(mham;
'jmayhavebénmeappmmmﬁmzwlmuedmmmummw)

g Pmodlcobsavauonoflhesebmods beyondﬂ:edatewhentheymxeleased
;‘mge:hummlargegmmgpm(aﬁa lZJuly)showedthnagomsucmmcnonand |
| :,:ﬁghtmg eonnnued mwumnendy mdnnthebmodsﬂnougboutﬂ:esummﬂatleastup wthe :
| Jﬂmcofmmmmmaﬂysmwwbmmmm 'lhus,ﬁghnngcamot
'"‘.?becnnrelymlatedmhatoaspaoe-densxtyphenomenon,norwaspeclﬁc!!Npmod.

. Fxscﬁm (1965) reponed that aggression among slblmg gteylag goslmgs was seldetn
'_fobscrved,agdshcwasunablcwﬁndanymkorderamongthemba’sofasxblmg
gmup Tlus contrastswnh myresults, aswellas thoseofRadeslta‘(l9"l4) whoreponed
- Ithat agomsnc wndencles m greylag and Canada goose goslmgs were ﬁm obmvable when =
e they wcre at an age ofabout Zdays. and Kalns (1977) whompomdﬁghnng withm gmylag
broods 1 day afterhatchmg Although there wasmanon amongindmdualmd gmups, T
' -'.;obscrved agomstxc beha\nour ursome , thé Canada goose goshnxs as soon as they wm
‘. dry nndeould pmpalybalanee _' miget csontheﬁrstdaypost hau:h Fights wa'e most'i
numerousmallbroodsdunﬁﬁ'ﬁw% ) ,' Sdaysposthnch(Fis 3) _ ""

Upmﬂnspomtgenderwastheonlyvamble A_’"’___”__aobepomvelymlawd
mthdommancemtus ‘lhxsﬁndmgledmtlwmrchmdmbneqummalymofoﬂm
,' ",'vmablesmazm;gmbap explam dlﬁmcesinrehuvedmnmmmshownbctween

5 e -



o . . ..‘

A immmenmxysdommmmmnmmmmlymm
_wasrelatedmamlymmnnhetsofgoshngsmdnot tothedormnaneestamsofﬂaeadtﬂts
: Efwassupponedznanumberofways. (l)whenthenumberofgoslmgswasallocanedto

' ,f'pmmsedagmunmbaofyoungm lessdormnantpairs). largefamrlus general.ly
. domninated small ones; (2) the dofninance status ofpansdepnved of all goslmgs was | B
| idxfferentﬁomthathth goslmgs, ne.patrsfromlugedonnnantfamrhes showeda general
. decreasein status afér comiplete brood femoval; (3) tpatrs(andsmglebirds)mthout ‘
o 'young were ulways subordmate to fmmhes. (4) larger parentless hroods genually '
dommated smaller ones; and (5) the two families with gang bmods of nine goslings each |
B dommated all other famihes wnh smaller@rooﬂs ut showed somereducuon in dornmance :
status in the absence ofthetrbmods Although these results appearto mdlcate adeﬁmte
| vmﬂuence ofbrood sxze on the relauve dommance status. offamlhes, they do not negate the .
o ,:‘ pgtennal that parental dommanee status, mdcpendent of the apparent mﬂuence of goshng
o numbers may contnbnte to detennmmg the relanve dommance rank of fannhes Some L ‘
‘ small fatmhes (pamcularly G and D in ths 4 7) were successful in dommatmg some
- }_large famrhes (pamcularly 2 and 5i in ths 4 7) R R

. 'Iheseresultsarecmsrstent thh the hteratm'etnsomerespectsbutnotmothers
- Dunng the winter, Boyd (1952) who stidied white-fronted geese, Hanson (1953) and i
B vRavehng (1979) who studted Canada goese, and Gregon'e (1985) wbo studled stiow geese i

'(Chen caemlescens caendescens). We reponed that larger fannhes were dommant over

o | srnallerfamthes, whtch mtumweredonnnantoverpan's, stngle adults,and smgle

e juvemles. respecttvely Lamprecht (l986a). m a study that appanently mcluded summer

‘and wmter. did not ﬁnd a posmve eor!elauon between famtly srze hnd rank in bar-headed
- geese, although he dtd ﬁnd that famihes dommated paus wnhout young, and srngle geesc



:‘jflawa-mhngpm Wamdinge: (1973, cwedin 986b) also found a positive |+
'omdmmbcmmemmwdmdnnkandpémthmhngmfanxpamofw--.' '- .
%'thgeese Indmspecws.hmpxecht(lmnepomddmmdmnmtpmsm L
wmterproducedmoreoﬂ'spnngmthefollowmgmmu ’lhus,thosepmthatd:dnotﬁt

the guml pam in this study may Bavebeen no?mlly vu'y‘donnnnntpans that by clumce |
| ‘:rwcwedonlyfewgoshngsonhatwaevu-ymbo:dmmmthatbychawemved |
_flaxgernumbusofgoshngs Itappears.then,thuhreedmgmecessmaymsedommance
;_-:status.andthatthlshxghermnkxsmmnmnedunnlthcnatywwhmnmaymake S
:'_;:successfulbreedmgsullmhhely Smeeno"'

'betwemdmofhatchand
i,ﬁfamﬁydommncemmsmmudewedmﬁnsmdy itappeusthatasfarasdomnance
,mlauonsamconoa'ned.‘thmemhnleifany advantagegamedby hanctnnganearlybmod.

: ,‘ 'r-thus, sm qf gdslings, length of ume wnh n bmod. do not appearm be a factors

R InPhach,Ireooxdednochangemmesmusof‘ etlmemostdomnantfannhcs
.f"':whenthelrbmodswexeeachredwedwonegbsli‘ng.:-l ‘éonu'astuomyresults,kavehng

- (1970 bserved that dominance, as oeasored from el ive sucoess inegonistc
:"i;»mmcuons,wasmducedmedxmlyupmmnonbyuﬁtﬂenmcmm
é_mmbu' mcreasmg agnmonlyaﬁummiﬁcaﬁonoffamﬂymbas.lnmymdy only
_Ll_'iaﬂaanmegoslmgsmmvedcmms)dadmynmicm 'e'in‘:bedomirme” ;
'_";‘i_'relauonshlpsamong MMWMWM itwouldappwﬂmthepremceof |
:-,;___jonegoslmgwasmﬁcwntw:hunmn nnk-otde: o that cen ac :

e

ot




{'_-'_'ffmnes the mmmed byuch ﬁumlyispomnallyxetamedtmﬁl thenmbroedmg o
- seasan, or untilthe loss of the eatire brood, 'l‘bcdtﬁ'mcebetweenmymsnltswmosc
;f_'ofnavelmg(wm)mynﬂmmﬁmmanm:yofmefmmesmeachgmp
f-'GmmmpmdymvuyfamﬂmmmmhomaammRavehngsobmanons
- wmmcmdedmaﬂockofloom&ntlageesc,mwhxch' f wnimthcrﬂock _
| membemmaymllhavcbecnreduced. Howeva,aocordmgwRavehng,thegecscwm o
.j;_notdtsmbutedmroosnngandfoedmgareasmarandomfash:on 'l'lnslargcﬂock .
.i‘.Aoonmswdoftmnysubﬂocksmthmwmxchthcacnvxtyanduseofspaoebyapamcular
| _.famtlywashmnod. Hesuggmdthazsmblemnkmdersmyhavcmmdmawsnbnocks
_'1fthebudsmthmﬂtcmhadleamedtomoogmzceachomer | ' - y

T

Howgoshngsaﬁ'ecttbestamsofafannlytsyettobeundcxstood. Perhapsthc
-"‘A.'moovanonal statsofthepmnsduectlymlatodtobroodsxu In Phasc 3 (mthout - }_1 \
: ';,_goslmgs), beforc I began o ranon thc fegd, the frequency of mmcnon among the pans

) "was only about 20% of that obscrvedm Phases l and 2 (thh goslmgs) among famxhcs E
_' Smce most mteracnons among fannhcs mvolved only the pan:nts, 1t suggests that goshngs f |
:may aﬁ'ect the monvanonal state ofthctrpamnts Pcrhaps parcntal mvesnnenus duectly

- Qrclatod to famﬂy sxze lncrcased mouvandn on thopan ofpmrs oflarger fannhes may relatc \
“fopn prowcnon ofamlahvely greata";nvesunent: such increased mativation may be beneﬁcxa]
 tosurvival by allowmg these families priorty ot,woess to needed résources (snch as food‘
or shelm') in times ofscarcuy, possibly | beoause largerbmods woulqumre more .
nsoumes than smalla om As snggeswd by Ravehng (19‘70). smce donnnanoc xmphcs
) 'benen:s. fmmofgeesemmedbes:bymeasednmlsofagommm mctcased
 family size. In a captive flock with hmxted food, Jenkms (1944) observed that more-
.;‘QdommantCanadagecsefedﬁrst. po T | S R

_ Largefamihesmtcmctedamongtbemselvosmomoﬂcnmandxdsmnfamﬂms
Tlus may mdmte that large familxes wm more aggressme than smaller famthcs alughcr



.\‘Lm,m Ravelmz (1970) found thax. in mnmng Cmada goose! the Juen yof i
aggressweencounmmausedwnhhoodm Thlsmy ﬁmPlymﬂecttWencyfor .;
. thc mvedommantammals ) be mom acnvem secunng tﬁarmkposmon inthe gmup

Whethadxmxsahummalhmsfordlffmnccsinﬁmmhnvelcvelofagomsmm

'gooscfmnhesofdxffmtsmxsunknom Withoutacmalev:dence Hanson(l953) and

fannhcs A good dehl of msearctl has istrated & px etween -
" horimons] 1 production ofandrogens and aggmsswebehavxour, hmce malmk,momer
" animal species (Allee°et. a1 1939, Allee 1942,Hinde 1975: 512-513. Moss et al 1979,
| I;V.Balthazan 1983:227-230). Addirionalresearch on tis subject is neeessay before my

" conclusxons gan lq drawn for waterfowl ' ; ' '

. ) commnmCmmdageese
-',]-,?andvaymgefmnesmaym:(cmow 1977).bmhe ;elnﬁvedominanceofmch
'}famhesxsnotwcllknown. lnthumdy.twofmﬁlietwnﬂlgmghoodx'ofxﬁncxodmgs

Undermmammstances,cxechmg:s a i




jptevemmgorsumnﬂanng these goslmg tnnsfms Possibly, when sulllcssthanSoerays ]
'-(_ofagc.goslmgsmmm'camncwdmﬂnevocahzanonsofmexrsibhngsandothu'goshngs ,.,'
‘Athantheymwthecallsof thcxrparents Inthlsstudy.suchatuacnontocohonsmayhavc.;“_'
"funcuonedtoprevcnt scpamuonofsxblmgs dunng ooalcscmg R i

Smce it appears: fmm dns study that famihes ofCanada goese beneﬁt in status fmm :
the acqmsmon of goslmgs through créchmg, then pa-haps the phenomcnon of cnbchm g

‘serves the' pmpose of producmg a greaterpmpomon of donnnant mdmduals than would F
| T'_othmsxse be realxzed if it dxd aot occur me the stand pomt of mcluslvc ﬁtness, e
‘. vrelauvely subordmanc palrmay beneﬁt&bmloss of nstroodtoamoredommant pmr If
: thc dono: goslmgs realize an augmentanon in' thc:rdounnanoe status through thc tmnsacuo:x N
'mmmayleadmmmﬁmssmanwmﬂdhavebmommmmdmmemgm '

' famnly F\ﬁhcrresearchxsneededmsubstanuatetheabove.
& o

| Domimmeandlinnnngmms
) Marler (l955)teponedthatwhen adult chafﬁnchesm nonercpmducuvc condmon
j’,waeprowdedthhasnnlldxshofseeds betheystarvedornot,theaveragedmnonof
’..wsxtstothefooddea'caseddownthedommancelumrchy.mdsubordmatcswm ‘:' o
i connnually dmplaoedﬁomfood by dommants AcoordmgtoGuhl(l968),maﬂock of
‘. dOmest‘ic chlckens (Gallus gallus) lugh dominancestamsgaVe pnomy atﬂxefeedus



;watcrets,nests,mostsanddustbadls,mdfmmﬂ&mwmws. Radesnm(wu
"j.:nmma the availnblhty ofﬁoodnndwwmgeslmg preyiagand M'm_‘ﬂcfm “E-'.-;_;.}j_f
"‘.wthsoslmss Amongaduhamdageese.howm Ifoundthat dmmnmtmdmdnxls,
-ii-'pms.mdfmhw.hadmaityofmmmméuch"__snetmandmWhen 'ff'i_
- food was rationed during Phsses 3 ind 4 ofthe study, more dominant pair fed first,
’;'.’kmmsmmmmamymummmmmfw&g wm;
 food lmited, e leés dominant inds would haveseocived s food. In sfoaions where
,j-vfoodxspatchymﬂxemld. andsu:h pmhesuedefeodable,mdsofmgha. mﬂy f@
bettcr ﬁm,mmofmwmyummmmymmchmm
_j.beneﬁtﬁ-emtharenhanoeddominmstatus lnCanddageesc.tha'exshnntedev;dence

.....

-. ':‘.:::__:may enjoy y the advamages of:elam frosdomm from hanssmcm and ready access limmed .;'_ -
. food o spwe'(Akesson md Ravehng. 1982) Greso:re (1985) mmed ﬂm hfsu more '4-‘5':.5"':.
E -dommant famzlm of snow gee\ﬁ'e"feedmg in salt matshes and com ﬁelds may haVC
beneﬁted fmm then'posmon m the hxmhy by tnhngover foodpatchcs ﬁ.e. clumps of ;

'*"mundmefeedmRaveung(1970);;j' fiock bf wild Canada geese (of
. '_tmxedage, butallembleofﬂxghtmdthmoldaﬂl;n megosnnpmwmcupafmmedpgf

. A

N qndinmdmingfeeding



v.\..i_foranymsoutce.benhnnungornot. Smce,howcvu' thennk ordenn Gnnadageesexs
appmdy mumed.inw udulthood (Colhls md Iahn. 1959). pcrhaps tbe do:mnance smus

-T°f'nmmmymmpwlﬂmtmlemisﬁmesshmmhfc, onceie e
ling arcnolongumduthemeofthmpmm T '

lﬁmmneedshdouimeemﬁesdw

Muonaﬂy,anexplanmnfordomnmmkmthmhtmhmhasbeen B
';oughimmcphymucmmdmemmmhumwghgamm
" atribute. Insearchmgforﬂ:cdamm'ofdonnnancemms.fewsmdwshave o
,“mmmmemwmwmmcmmmmefmma
‘f?,dommancehxamch;es lnthxsstudy oncnnghtspeculatethatageneuccomponmtwas
| jmspmabxefamemghmmammufmhesshowedmdommmgmge
| ffannhes Expenmentscotﬂdbedesxgnedwmfmedommncemmkofthcpamms
reﬂectsthhtoftheuywng,andxfso,lsdusstatusmnedmwadulthood. Aswell,docs - )
'f pamng ofmdmdualsrclatetodonnnance stitus in any way; ic. domdmdualspmrthh
mdmduals of sxmﬂarstann.ornot? Andooncepmed.howdoesthémtus of each
, }' mdmdual contnbute m the ovmll stams ofthe pmr as wcll as'tfannly with young? Thesc "
'mbutafewsuggcsuonsforﬁmhamseamhmanueathaxhasscaroclybeentouched
‘upon. Ourunderstandmgofwawrfowl blologxwxll cumnlynotb;oomplcte wnhouta 2
;f'ysohdundmmmngofmubehamm B D



hatched May7 14audra|seutooe&nermswem) :

Table1 Th§rank.poslﬁonsof12ma‘leand9femalamnﬂeascanada 0088
goslings,eanyandlatelnmawdypemd mdlormenﬂrepaﬂbdlnwsa(oosllngs

- -Rank’ - _V;,:ﬂ-. May 14 Jums : Juno7-July12

b
codo Su wn codo SCX

~

o
A

b

[~
’ciffbﬁbéirﬁéf:cﬁm99?>
:ﬁmmﬁ:ﬁzvt#%:¥s¥=

.V%iw%ﬁin:ﬁﬂzzitigigﬁif
“apmEpvzoErxOSTTNE>mOB ] ]y

l4ovrznogrocmyxe> m.-fi@}@:_ﬁ.é

. Probablity 3 P<0001 7 0001<P<0O1 - i oo 0 P<00O1 T -

é.en mmtmmnmuum B

o na'ﬁkmg of individuals based on the proportion of wins dumg lntouctlomwlﬁt gunngs o!tho
opposno ux.thswm ordorodaoeordhgtototdnumbotd lmmtlom

Thonumborotwlmdlvldodbyﬂnnunbordm mm fual was Invokved

Buod on a Mann-Whlmy tu{mlna m“ of MMdmlg ks thom wm I sl |



Table 2. The frequency ot :stic interactlons wlthin and between the |
- sexes of 21 Canada goosagoslings (12 ‘males and.9 females). raised
'_ g. _ »,together Irr1983 Expected values based on random lnte?actlon

S

Total number of
interachons

Expected values ]__l_)iffe_r”ence’.,

PO v

 Female-Female - gg .. |738 ©  P=012
 Male-Female . = 203 T |, 221.6°

O

'C ' culated aoeordmg fo Levme s exact Chi-square test for smau sample
(U 195513-14) el B B

b 2 o
Based on Chi-square test X =4£9 B



f the mlaﬁonsh!p between waight ands;
ada goose goslings (12 males and

;-’Table 3 Rank correlation analysis
:;domlnanee status in.a.group' of’21

Date weigms
reoorded

May 15
Mayz‘g
May 31
. June 21- : o
June 28
July 5
July 12

 P.basad on Spearman's Goeffilent of rank coralation dost .+



""Table 4 A measure of the Imeanty of the hlerarchles in broods mvolvmg

: 'varylng numbers of parentless gosﬁngs of Canada geese . ,,3; :

-

" Brood size . _'}h'.vvalue - Probability -

" 1984 Group1': -
S .80 .. . = C

,$Ul\‘l B

" 1985 Group'1 93
10—

Gro;up2’.3' |

o
= N
o

" "1'.0 S :.j_ — |

"8 . 001<P<005

,\n‘ ,’A o, .

'h' value based on Landaus mdex g_ﬁneoanty (Lehner 1979.217-218)

b A

Based on the table of cn'acal value 'proﬂded by Appleby (1%3)
e

c : .,,
Sample sizes too small for stat:s}icel analysns S

30

86 . 001<P<005



‘e

}’_.Table 5. Tha number of reversals withnn broods of parentless Canada goose L
. goslings when comparing dominance hierarchies from both halves ofthe
: study penod (first half May 17 30 sacond half - May 31 June 12). (1985)

- S R e , = ,‘ SR '-.it .

A T S "a | ,
DA Number of reversals L Number of possrble
9’°°d'9'z° ER reoordad &7 +dyadic combmatnons R

| .-’Gr_oup‘j

Group2

b0y
-
o

. i

a . S,
A reversal was soored when the domlnanoe ranking between Lo
: mdlvrduals formmg a dyad revarsad over tlme &



Table 6. A breakdown of the number of wins and losses recorded during e
‘aggressive interactions among 14 families of Canada geese:seven™ . -

~ large families (four or five gosings), and seven small families (one or two. .
~goslings). 7 TS PP R S

Winn'e'_r/ a

Loser. Phase 1

~ MFa 427 .. .- -870. - .76 DR N
MM .. - 133 . 72 736 L 708

o, 64 o 61 cooes2 73

we  C2e2 e = f =

FfFa ‘ . 220 o182 o ; 25:_: T 0 .
CFFE - 81 2t e 324
- FG 258 .. g = o Y=o

)
n
©

FaFa .. 283 - 105 . 20
CFMG. . 5. 4. . T

" loocor |
)

- GmfFa -~ 79 . 46
GmM 7 104
GmF ~ 9 SRR T

100
»
L

-~ GifFa . 21 5
o GMo 0

b
[ .

AN

' M - paired male adult, F - paired female adult, Fa-family, G-gosling:

-~ (sex-.unknown), Gm - male gosling, Gf - female gosling; categories based -,
" on my best estimate of which individuals were inyolved, in the case of "Fa" /-

.. it appeared that all individuals in the family acted imynison R
T Seetextfor a descqiptiffi of the phases i

. -.."'l"hesej'cbmlbingtiohé did ndt_ieii’st L



PR

Table 7 The win-loss recoru fer paired adult Canada geese (1 4

“males and 14 femalas) during interactions.with family units, paired

adults o@e opposite séx, and gosﬁngs. dudng Phases 1-4 4 (see text) '

’— . EaCa—) '1

i, Sex - . ‘Wins . . Logssés . Difference

’
< R e

I
~ b

Males - 3246 240 I
! P<0001

er9 1867

oy . ) L

Based on a 2 x 2 eentlngency table,L %5- 2432 9
g 3 . :

.'-'

R ¥ . Y ata L N - -
T ) ., .



.T_abi"e 8 Fréquen‘&y of wgonistic 'i'Meractiorifs wrthin 'and'.béfwéen the sexes of
. adult Canada geese (14 males and 14 females - data combined for Phases 1 -
4 (see text)) compared with the expected values based on random interaction.

RS

S el g ;
- Totalnumberof =~ . o . o s o .
" Interactions - -.E"‘Pe-."‘?f’---“’ra'.“"?-, - - Ditigrence

[

Male- Male . 4686 . . 9932 ’.

‘-Female’-'F'e’méie 625 o ees2 1,‘P.~<_|0,_.001-

Male -Female ~~ = 2028 . . ' = 23175

T S Ty
- “Calculated-according to Levine's exact Chi-square test for small sample .
v_.-.sl."'.e’(‘l;i.‘1955:1_34“4)} S - R S

~ Based on Chi-square test; X =607.0 - .

[

¢ -



2 Table 9 A comparison of weight (mean of June 28 July 25 and
_.August 19 weights), and length of tarsus, with- ‘dominance stafus
(during Phases 1 and 2 (see text)) of the. goose and gander (as a pair)
ina group of 16 families of Canada aaese . ‘

s  Xwiinkg. | ¢ ,Tm ‘ ‘“ cm.

W . Male Fomsle  Mab  Femals.

T 495 . 336 1t 44 - 1122
- 426 . 445 - | 11100010, 7
o ,"4‘.08 L 343 11. 55:5 10. 36“
470 349 . 10.87 © -10.68 - .-

- 418 .. 405 - - 1173 997
472 367 . . 11,85 -~10 40 . ...
‘490 875 1208 1066 -
467 - 468 - 1131 o 10 42 -

S '453° 389 - 1231 . 10857
544 372 0 157 1033 .
6 432 .383. 1128 1112 N

.10 o 4320 340 11420 1045 S
© 18 s 430 ¢ 289 - 11, 68 949 -
< B 1 I o 487 '5ﬁf.::i-"-ﬂ11 84',."5 L 970*:'-'

S . R R 5 - <f P . . » .. h . o |
*§$°“W¢Gw>ﬂﬁw#wwf“.ﬁtﬁﬁ
-l
m

| &

| - - P '4,.39 -.-;;::-*‘354; -'-11 os'fi; j;_i1o 51;’;:;-: E
, r‘ ' .;'____.v — et

Spearmans Bho 0 045 0 084 0 103* | :-fj~0 158 |
_ P 0.87 076 070 056

Basad on the outcome of lnteractions durlng Phasea 1 and
(mean of ranks obtamad in each phase) ’
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;*Table 11 The total number of wins and losses reoorded dunng agonistuc

interachons involving seven large families (four-or ﬁve gosllngs), and seven

o small families.(one or two goslings) of Canada goslings during Phase 1
. (June 30 July 23) s i 3

T T T T a e
. Familysize - Wins" =~ lLosses- Difference . . .- o

[PNE S

Csmal . s ez

oatesxaemomie o



o T able 12 A oomparison of hatch date (day on which the greatest number S
- -of goslmgs in.each family was hatched) with dommance status of Canada o
o goose fammes during Phase 1(June 30 July 23) R

LA EEER | R

> .

* Paircode - Familyrank- ~ ~ DateofHatch -

e ‘ o c-_
85
15
100 10
8,5, ot
S8 T 1e
4200
S -

@ wd; -

VQU*QQm>&9Qmjm#

= Spe’arrn?n 'S Rho - —0 157 P 0 59 T ‘(;-_;. :
a S SR T
Numbers represent large familres (4 or 5 goslmgs) leﬂers represent small
familres (1 or2 goslings) Lo e R
E Based on the outcome of mteractnons dunng Phase 1 (see text)
‘\.c . o ' o .

’ Days aﬂer May7 R '



Table 13 The rank orders of the 16 famihes of Canada geese during Phases o . 'f{, ':

s1. 4 (see text for adescription of the phases)

Q

85 ss 4
.55 &5 .45

6 s
12 R b . o T | o

135 _ 15 . . 13§ o 1’2‘\ s

8

D
o

N

_" 55

w_

08 o120 e 10 2
L1s o e te s 120

~16 v 185 0 15 . o 85
1050 0 100 85 .85
136 - 185, 7 - 1385 - 15
w8 T 8 e 3

a I
| Numbers represent famllies v’r four or ﬁve ooslings. slngle Ietters

“ represent families with one or two goslings. and double letters represent
families with broods of nine gosllngs R A R 3



,Table 14 The combined win-loss reoord for two famulies ef Canada geese

- with gang broods of nine goslings each when interacting with-14 famihes
“of Canada geese ‘with one. to ﬁve goslings (Phases 1 and 2), and zero
goslings (Phases 3 and 4) ‘ , . .

e P : ; B S

" Phase . . e © Wins . Losses. . Total . Percent success i

480 29, 41993

4 . ez s Ve ea

RS

g e T i R T
-See text for a description of the phases: "
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