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Abstract 

This the SIS examines the hypothesis that social learnlng ln the terntonal 

Zenalda dove (lena/da aunta ) functlons pnmanly ln a mlxed specles foragmg 

context The study was composed of two r'larts, a field study and a labor&tory 

study The field study recorded foragmg associations and Interactions 

between Zenalda doves anc the other specles wlth whlch they commonly 

aggregate, fOCUSlng on jOlnlng behavlo:,.Jr and aggresslon The Canb grackle 

(DU/sca/us lugubns ) was the most trequent foragmg assoclate of Zenalda 

doves Zenalda doves tended ta JOIn other foragers on the basls of the 

number of blrds present, Irrespectlve of specles, but were selectlvely 

aggressrve towards conspeciflcs Th/s resulted ln Zenaida doves foragtng 

most often alone or ln the company of grackles Grackles, therefore, appear to 

be the most stable potentlal source of social InIOrmation for foraging Zenaida 

doves 

The laboratory study cons/sted of two expenments where confl!ctmg 

mformatlon about a novel food type and a nove! food-fmdlng problem was 

provlded slmultaneously by a conspeclflc and a heterospeclfic (grackle) 

demonstrator Bath expenments showed that not only could Zenalda doves 

learn fram another speCles, but that they preferred the heterospeclflc 

demonstrator over the conspeclflc This preference was sa strong that 

Zenaida doves performed the Irrelevant control behavlour shown by the 

grackle even when the correct Information requirea to solve the novei food­

ftndmg prablem was glven to them by another dove The results suggest trai 

soclalmtormatlon may be obtamed more readily tram foragmg aSSOciations 

that mvolve scramble competition rather than Interference competition and that 

the role of conspeclflcs may be overemphaslzed ln cultural learnlng. 

• 
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Résum0 

Cette thèse examine l'hypothèse "elon laquelle l'apprentissage socla! 

che::. la tourterelle terntonale Zenalda 8lJnta se produit pnnclpalement lorsque 

celle-CI cherche de la nournture en presence d'Individus d'une autre espèce 

L'étude s'est effectuée en deux pa, ,les, la première sur le ter; am et la seconde 

en laboratoire Lors du travail de terrain, on prenait note des oiseaux qUi 

mangeaient ensemble et de toutes les interactions entre eux, avec une 

attentlor: partlcl..Jllere portee aux comportements d'agresslC/l et d'attraction 

Intra- et Interspeclflque Le malr,ate Caraïbe (OU/5ca/us lugubns ) est l'espece 

la plus frequentée par les tourterelles lors de leur quête d6 noumture Les 

tourterelles semblent se JOindre au hasard aux autres Oiseaux, quelle que SOit 

leur espèce, an fonction du nombre présent sur le site L'aggresslon est 

presque exclusivement dirigée vers les congénères La consequence de ces 

deux phénomènes est que Zenalda aunta s'alimente le plus 30uvent seul ou 

en compagnie de mainates, et très rarement en compagnie de congéneres 

Le mainate Cara'lDe est donc pour Zenalda aunta la pnnclpale source stable 

d'Information alimentaire 

Le trava:1 de laboratoire comportait deux expériences Dans la première, 

une tourterelle na'ive observait un congénère et un mainate qUI mé:mgealent 

chacun un type nOllveau de nournUre Dans la seconde expenence, une 

nouve!le technlql1e de recherche all'1lentalre était montree SOit par une 

tourterelle salt par un mainate Les deux expenences ont demontré non 

seu;ement que les tourterelles peuvent ImIter une autre espèce, mais qu'elles 

préfèrent copier un rTlalnate plutôt qu'un congénère Cette préférence est SI 

forte que les tourterelles effectuent le comportement Incorrect montré par un 

mainate même quand !8 solution appropriée au prooie!'Tie al.mentalre est 

montrée par une autre tourterelle Les résultats suggèrent que l'information 

SOCiale peut s'obtenl r plus faclierr:ent dans des situations de compétitIOn 

alimentaire à comsommatlon rapide que dans des situations de compétition 

agressive Ils portent aUSSt à penser que l'Importance que l'on accorde 

tradltlonellement au congénères dans l'apprentissage SOCial est surfaite 
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~. GENER~IL INTRODUCTION 

Cultura! TransmlSSIOD 

Cultural tia:'ismlSSion IS the diffusion of novel behavlours through animal 

populations Via social learnlng. the transfel of Information from a 

knowledgeable dernonst"ator to a prevlously na'lve observer (Bonner 1980) 

Novel behavlours can also spread through populations via two other means. 

Indlvldua! learnl ng and reprodu~tlve ~-ansmISSlon of genQtyplc modifications 

Compared to thE:se two alterna~ives c~ltural transmiSSion IS thought te be rapid 

and fle"lble le 9 Galef 1976, Mal[iaro 1 S80) 

SOCJ8! learnlng the process by whlch behavlours are cu!turally 

transmlt1ed. may take several for~l1s accordlng to the complexity of the 

mformatlon (Thorpe 1963) ln t'le slrrlplest of cases. the attention of the 

observer IS attracted to the part 01 the e'lVlfOnment the demonstrator IS 

Interactlng wlth a process kr'own as "stimulus enhancement" or "local 

enhancement" For the 'l8W be~av'lour ta be performed correctly by the 

observer. Information mus: theil t1e completed by Jndlvld~a! learnlng ln more 

complex cases. the precise nove! motor act perfût'med by the demonstrator IS 

copled by the observer, a process known as "Imitation" Clear demonstratlons 

of Imitation are rare ln the Iiterature. slnce extenSive expenmental controls are 

necessary to exciude the slrrple r forms of social learnir.g (Palali'eta and 

Lefebvre 1985 Lefebvre ard Pa!ameta 1988. Palameta ~ 989) 

ln addltlor, to these twc mechan'sms. apparent cases o~ sC:;lal learnlng 

may be caused by socia~ facdltâ~IJr and by natura: shap:'lg ln the tlrst case 

the behavlour 15 no: r'Jew and 15 simply latent ln the observer's repertolre. the 

performance of the behavlou r by the demonstrator slmply serves as a stimulus 

ta ellclt the same CerlaVI:):.J r ln trie observer (Clayton 19ï8 1 ln the case of 

natural shapmg the effect oi tr,e demonstrator IS indirect ItS performance of the 

new behavlour modifies the envl,onnJent ln a way that m2kes tndlvldual 

learnlng easler for other animais (Sherry and Galef 1984) 

Examples of Cultural TransmiSSion 

Many cases of presumed cul:ural transmission have been reported ln the 

wtld, partlcularly for forag,ng behavlour (for reVlews, see Galef 1976 and 1988. 

Mamardl 1980. Bonner 1980, Lefebvre and Palameta 1988) Classlc 

examples of these Include milk bottle openlng by Bntlsh tltS (Pandae) (Fisher 



and Hlnde 1 949. ~1lnde and Fisher 1951). blood sucl<..,ng by Galapagos fmches 

(Bowman and Bi;ieb 1965) wash'flg sand fram potatoes and w~,eat b}' 

Japaîl8se m..1caq~es (Kawal 1965). hammertng or stabbJng open mussels by 

oystercatcrers U'brtor-G rlfflths ~ 96 -: and 1 S69\. té'rml:e f,sr"r:g by 

chlmpanzee~ (va'l Lawlcr..-Gooda!i 1968) and dlVi'lg for mOlluses by NOM'ay 

rats (Gandol~: a~a Pans: 1973, Pans, and Gandolf, 19:4) 

Mllk bottle openmg IS thought to have ongl'lated mdepender.tly Ifl a few 

blrds The behavlour of p1erclng through the tops of milk bottles to feed on the 

cream qu.Ck.ly s~:-ead ge.:::>graO~-}lcally and was thougf-Jt to depend on 511 mulus 

enhancemenl of mlik bot~!es as a nove: food source (Fisher and Hlnde 1949 

Hmde and FI3her 1951) 

The practlce of suck'ng blood, both a novel food source and foraglng 

technique for Gaiapagos flncnes. may have begun as a mutuallstlc relat,onshlp 

where the flnches caJght and ate Insects paraslt,z,ng two specles of blrds of 

the genus Sulu Posslb1y through stl'Tlulus erhancemem or natural shaplng 

the flnches beqafî paras1t1zlng tne booble~ themse!ves by plerclng thelr sl<..lr Ir. 

order to feed on thelf biood (8o·.~man and B'lIeb 1965; 

ln Japa:lese mt..caq.Jes, the onglrl of two nove: forag1ng ~ehavlours 

concernlng famll,ar food It8ms could be traced back 10 one Juvenile femalf' 

Imo Ima T,rs' deve:oped ~~e r,ab,! 0: was~)lng sand !rom potatoes by d'pplng 

1t'1em ln the sea and ther. :a:03' dlscovered that Sf-)E co~id separate whea~ 

gra:"s froT sa'1d by' throw' ng I~ Into the wate r as the wheat floated and the 

sand dld !'lot Bot 1; ber.av:ours S!owiy svead to the maJonty of the troop 

through -:,ccla' lea;'1lng (Kawa, 1965, 

When flrs: stud1ed oystE:'rc,alche's feedlng on rlusseis were found to USE: 

two foraglng tecnnlques. hammermg or stabblng facn IndlVld.Jal used only 

one of the two rle:~ods a'lO rrla·ed blrds were iou'Id le use the sa me 

technique OffsP"·ng used tne 5ame technique as the,r paf"e::ts ln COr.lpé"lilnc:; 

offspnrJg feedtng on mJsselS 10 onspring feed,ng on worms Il was found ~f-]é1t 

the former took much longe~ to fledge Tnls was thought to conflrm ltl3t 

offspnng were leammg the foraging techniques fram the'r parents. as foraglng 

on ;i1ussels requlres more skili the'l foragl~g on worms (Nonon-Gntflths 1967 

and 1969) 

Chlmoanzee otfspilng were also thought to leam 8 r.ew foragmg 

technique. flshlng for termItes, tram thelr parents through SOCial learnlng This 

Idea was supported by observatlolls of young chlmpanzees usmg 
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lnapprCP"'la~e tWlgs and flShtng techniques whlch resu!ted ln fa.led attempts to 

~eed on ter~ltes Whe'ieve r adults dlsplayed toOI<J5e. the young chlmpanzees 

watched closely and often piayea Wlt~ the too!s as soo,... as the ad~lts 

dlscarded Plern (var. Lawlck-Go:>da l! Î 968; 

ln the case of wild rats preIJ~;u'"lary field observations suggested tha~ 

nove' foraglrg techr")lq~es as weil as novei food sources were belr"Jg cultura',)' 

tra'l~rnlt1eC DIHerent rat cola::les studled along the banks o~ the Po River Ir 

Northern Italy were found ta vary batn ln thelr preferred prey speoes ana 

harvesl:'1g met~od Wnde rTl8r")be rs of some col:JiI;es of WIIO rats dove 

undt:rwale~ TOr rno!luSCs nie. rnbers of otr:er colonies wa,ted for low tld8 ta dlg 

them out of the riVer bot1om (Gandolfl and Pans' 1973. Pansl and Galîdo:fl 

1~74) 

PrQblems ln the Llterature 

The main prob'prTi wlth thls literature IS that man)' of the reported 

Instances of cultural transmiSSion are anecdota! It 1$ thus dltflcult to see " ai~ 

cases are truly cuttura·1 or 11 some 01 them represent other forrns of 

tranSrll$SIO'l Even If they are cultural, the precise nat~re of the information 

tranSr.'lltted 1$ (jltflcult to determlne ln the absence ot controlled expenmen~s 

These prob,erns have led, arlong others. Galef and hiS coileagues (Galet 

1976 Gaie' 1980 Sherry a"ld Galet 1984 and 1990 Ga~ef 1988, to senousi) 

question the ap~arent wldespread occurrence of cul~ura: tral'lSmlSSlon 

Controllec experJ'iwnts heve show'-I that many Of t~,e cases of presuf1led 

culturai transmISS,O'l aescnbed above can be eXDla ned by slmpler 

mechantSf'1lS 

Galef (1980) brought the dlv,ng behavlour of wlla rats (Gando!fl a~1d 

Pans: 1973 Pans' and Gandolfl 19(4) Into the laboratory to deter:T1lne tr,e 

exter,~ social learnlng played ln the develcpmen t of th!s Toragllîg b8havlo..J; 

USlng cnDcolate as the food source ft was found that na'ive adu1ts dia not iearr 

to dive as a resul~ of interactions wlth a d1vlng conspec:flc. but could learn 

through naturai stiap:ng by gradue!ly increaslng the water depth covering the 

food It was also found that learnlng ta SWim car easl1y !ead independert!y to 

dlvmg. however social Interaction was not necessary for the spread of 

sWlmrnmg Therefore. the behavlour of drvmg for food could have spread 

through the wlld colonies through â combmatlon of natural shaping by the 

... . ~ 
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envI ronment and Indlvldua: learnmg and dld "ot necessa'liy 1 !1volve soc,a: 

learrl: :lg 
Tne behavlour of oper"\lng mlih bott:es by Bnt.sh titS (Fisher a"d H'loe 

î949. Hlnde and Fisher 1951) was brOUgf1i Inl0 the laboratory by S'le rr) ar c 

Galef (1984. 1990) Wlld ct:lcl.;,adees. the Nort~ Amencan equ valt:'r:~ of B~,:·s'" 

tltS. were caug~t ana tested w:th smal: fOI,-cove'ed plastl(' tubs fui: of creêln~ 

The re~lults of these studles show that more c"lckadees learn ttte ber-,Jv'IOur o~ 

mil ... bc.tti8 openmg w~en allowea to Interact w:th an oper,ed tGb 0' w,th a 

closed tub ln the p:~se;"J:::p ,J~ éJ consDeclflc I~ W?S sLlgges:eo tha: tnt=' P' f>~,e'"'('t"' 

Of a COr'iS8ec'TIC ria)! have reduced the obse:-ver's ~e2r or vlg';a'lce or r-',J y 

haJI=;> ellc!ted fo'aglng al' ol WhiCh COL.;ld have iacilltated fooa ŒSCOVe') Tt'IE" 

resL.:lrs. therefOfe provlde ne e\/ldence that Imitation was rpq:.Jlred for trw 

spread of thiS b81av1our Mlik bottle openlng probably spread due ta a 

combl r,atlor of b:rds ,ndepelldent!v 1!1ltlat:ng the behavlour and blrds 18arnlng 

the behaViOLlr from otfJer blrdS. eltne r dlrect1y t~rougr. local en~ancement o~ 

Ind:rectly througr"J Inte:-acllor Wlt~ oDened rrdk bottles 1 e natural s~lap:ng 

A long-te"":-r, expenmen7a: field and labora:ory st~dy on oystercatchers Dy 

Goss-Custard and col!eagues has worked towards a bet1er :....nders:andlng o~ 

oyste"catcher's forag,ng behavlours on mussels It IS now knOWil that 

oys;ercatc~ers regulariy 5WltC r, frorr. one speclallzed ~eeding technlqLJf' 1C 

anO~her (GOSS-CJstarj arld SL.1t~e~lâ;;d 1984) ard tha' prfy choie!::' a'le 

fo;ag '"1g beha',1IOurs va""y 'tmh age (Goss-Custard and DUie l ; 1 983. Fo:lo~'''9 

thesi:- dlsCO'v'e"':e~ cul: .. )'€, 1$ l'J lor,ger be['Eved la be the e)(;J18'îa~IOr, behlrld 

trie deve;Opr'îE:'11 0 1 fO''3;1 "g te:;~lr,lques Ir' oys!ercatc~e~ of~:3pr.ng 

Recently. Vlsa!::>erghl ana Fragaszy (1990b, broug rll thE: ~erla.",cur 0: 

fooa-wash,r,g Into the laboratory to s~udy I~ rnore c:ose:y ln tufted capo..Jcrtli1 

mOi1~,eys and crat:-Eat' ng rnac-::JGJE'S !="oJc-v.asrlng ""as bec' ~ orlf" 0' t~~( ~1CJC-,: 

W108'y citee 8),arnp 1es Of cLllt...J"a i bef-jav1ou r in rno'lK.':::ys but th~ 0'19 ;'o' 

obse ..... 'at!ons OIC 'la: :flcl:.lOe the seq.Je'lce Of events preced':-)g the InnC\I'a;I'Y 

ot thls behavlm.H (!rail l 1956 Kawa' 1965) Vvre n al; behav'Ours leé:lo.:lQ up lC1 

food wash!ng were re~orded under contro::ed co"dlt,ons. Il was founo tha: 

food-washlng was rnos~ IIk.ely ta OCCL;r ~If-Jen an ,nd'vlduai showed a lot of 

Interest ln bath sanoy frUit and the water No eVldence of ImJtatlor wac:: fou'1d 

by V'salbergh! and Fragaszy (1990b) It 15 tloerefore possible 1haf Japane5~ 

macaques learned to wasr Jndlvldua1ly wlth the ald of some natural shélpmg 

and social facilitation 

, .. 
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At1 hough many presumed cases of cuttural transmiSSion are thus open to 

questlor,. the presence of Imltatlo", has a1 Isast been strongly dernollstrated in 

fe~al pigeons (Columba IiVI8 ) III a senes of stud,es by Palameta and Lef(·bvre 

Ir the f!elo. Lefebvre (1986) has shown that a novel food-searc!-png ted'~'1lque 

plerong the paper CDver of a box contal:'rIng feed, can spread thro..Jgh urban 

popL.tlatlons of fera! plge'Jns ln the laboratory Palameta and Lefebvre (~985) 

ar'id Lefebvre and Palameta (1988) ftave shuwr, that observers respo'ld to the 

ar.loum of mforrnatlon avadable from def"TIonstrators when learning the paper· 

p,Hcmg technique Information of the type glver. by sOCia' fac!ll~a~,o'" or natura 

sr.ap'r]g ieads ta iittle or no learnl'lg, ocservers glver complete de'''''''wr.s~rat,ons 

of bath plerclng ard eatlng by thE- dernonstrator are the ones that lealri the 

mas! rapldry. while observers glvei'l Inco:-nplele informatIon lear~ at a slm .... e r 

rate Ir. a senes of expenrnen~s that rules out any other mechanisri except 

Imitation of the precise nove: mater act of the oemonstrator, Palai'Tle:a (1989) 

has furtner pmpomted the information that pigeons are caDab:e ef USIr'lg ln 

cultura! transmiSSion Observers were s~awn te Jse preCise va:-lat!O'iS ln the 

demons:rator's food·searchmQ technlq..Je whe r al! apr>a"atus·related eues 

were ngorously contro1led thus e11mlnat,ng any possible stimulus or local 

er]hancnrr~enl 

The EvOluliOn ot Cultvra: TransmlSSlor' 

PresJmeC"i Instances of cultural transm:sslon thus reqUJre e.x1ens1ve 

labé1 r;::to r
] e~Der'fT1ents to plnpOI'lt the mechanlsrns thought ta be operm';lg 

Labc:atory lr'1vestlgatlor~ of SOCial learn,ng have been numero..J:: :see Ga,ef 

1988 tor a rev:ew). but have ofter Invc:ved arb,t~ary skills WiliCr. WOJIC not 

normal'y be reo,wed by trie anlilla l lrJ the fIeld Pigeons have fo' 1 nsta"ce 

oeen reaulred to push ping-pong bd!IS iEps'e:'l 1984) or peck a: 0.S',8 (Bu!ioc~, 

ana Ne...;r'nge r 1977, Skrntier 1962). cats (Chesier 1969. John e: ai 1968; anc 

rats (Carson 1967. Gardr,8r and Engei 1971. Jacoby a'ld Dawso"l 1969) ra 

press a lever. and pupp,es ta pull a cart (Ad'e' & Adier 1977) 

The comb ' rlat'on of anecdota: r~por.s fram the fleid afîd of a:bltrary 

!aboratory exper:ments has tr.us led ta a divorcE between stud'8S conductea in 

the field ana ln captlvlty Tc a certain extent. thls divorce may have prevented 

our understandlng of the conditions that have favoured the appearanee of 

cultura! transmiSSion ln animais The only emplrlcal atternpts to understand 

these conditions have been the studles of Klopfer (1959 and 1961 ) and 

• 



Sasvar l (1979 and 1985) on opportunlsm and those of Lefebvre and Palameta 

on gro..Jp-ltwlg (Lefebvre and Paiarleta i 988 and MSl 

Ir, K1opfer's stu0les. a senes of expe"ment~ were aesigned to analy:e the 

roie of cultural :ranSrllSSlon ln the ongln of specles-speclflC' beha\'lours Two 

specles were COrT'ipa'ed gree[îfmches (Ca rdu8Î/S .... !J/ons ! and Gr~é.'\t tl:~, (Parus 

major). on a task tha! ,n,,'olveo d:scnmlnat!ng bet vee'l who le sL;'lf,owe~ seeds 

and surlflower seeds fd!ed wlth asplnn. placed on dlfferer,t backgrounds It 

was suggesled that an opponunlstlc specles (Great tltS) would tH? more II~ely to 

lear'l about nove: foods tlirough ob~,ervatlon th an a conservatlv€ 0' specla:lst 

feeae r (greenT,nciI8S) 1f1 a prei!;Tl''lary study (Kiopfe r 1959). g~peÎflflc:)es 

were test60 under three dlffe'en: conditions alone, wlth a know:edgeaD,e 

panner or wlth a nalve partre r The blrds learned equal!y weil Ir: Hle flrs! two 

groups but dld not Isam ln the last group ln the second study (Klopte r 1961), 

greenflnches and Great tlts were tested alone or wlth a nalve partner 

Greenfrnches ln pairS requ:red a longer tlme ta iearn than dld Single blrds 

Very few Great tlts faded to approach the food. and bath palred and single 

b!rds lea"neo tne dlscnmlnatlor equally weil 

Turner (1964) has cntlclzed these expenments for beng "unna~ural" and 

too dlfflcult. b8cause they requlre micro habitat dlscrrrninatioll G"E'enfmches 

nave s:r,ce been observed to use feedlng corlspeclfleS as Indlc,a:ors of good 

foraglng slt85. a fcrm a social lea r nlf1Q l'WO!V1:rg ioca: enr,alCE'"'lent (tJewton 

1973) 

Sasvâr, (1979 and 1985) cOrT1pa~ed speC'es that d:ffered Ir> thel r 

adap'abi!::y ln u",;:·a", enVlror.:T1en.~s He looked at ttlree Parus speoes Grea~ 

t:ts (Parus major). Marsh tlts (Parus caeruleus) and Blue tlts (PartiS pa!u!::>tns). 

and !vy:) Turdus specles blackblrds (Turdus merula) and songthrushes 

(Turdus p1i1omeIOS) For tne Parus specles. the tasK Jnv'c,lved I.ft ng a p'0CE: 01 

lir,en hangmg ve"":lcally to obtali1 food benlnd Ir For the TureJU5 SQ8C"jS the 

task Involved pull:ng a string oUl of a test tube w,~h food attachec! to nw eild 

The mo~t successful specles were tne Great tlts and the blackb!rds BoU, of 

these specl8s Ir,hablt urDar: envlronme-,ts, wf-]ereas the others do not ln boH-, 

the exper,mellts by Klopfe r (1959 and 1961) and by Sasvan (1973 ana 1985}, 

the observer and demonstrator were never separated, and thus tr18 obse~v8r 

could obtarn food by parasltlzmg It fram the demonstrator This may have 

tnterlered wlth soclallearnlr.g, since Glraideau and Lefebvre (1987) have 



shown that rntraspeclflc parasit'sm or "scrClungmg" may Inhiblt cultural 

transmisSion. 

More 1 mportantly, nelther Klopfer nor Sasvan systematlcally controlled for 

factors extraneous to thelr hypothesis when cornpar1ng dlfferent specles If one 

specI8s responds dJfferently to caglng. testlng and:or ha:ldllng by humans or 

the features used ln the expenment (stimuli, motor task. reward) the n 

dlfferences ln the outcome of the expenments may be due to these factors and 

not to the precise hypothesls belng testf'd. This IS partlcularly true of Sasvan's 

experlments. where adaptation to urban liVing may be though1 to requl~e a 

greater tolerance te the close proXI~TlIty of humans and thus bias the laDoratory 

study S! QlLQll. In favour of urbarllzed specles 

The study by LefebvfG and Palameta (MS) Incorporated such controls rn 

thelr test of the role of greganousness ln the evolution of social learnlng They 

compared a group-lIvmg speç:es, the Ferai pigeon (Columba "via) to a sol~tary 

specles that defends year-round territones, the Zenaida dove (Zena,aa aunta ) 
(Lefebvre, MS) Zenalda doves are a good cholce for a comparative study w:rn 

pigeons as both specles are opportunistlc, urbanlzed columblds that exploit 

human-provisioned foods (Bond 1971, Haverschmldt 1969). Extrar,eous 

factors were controlled elther by companng the specles on two forms of 

learnmg, social and mdlvldua!. or by makmg sure the specles did not dlffer S! 

WlQD by shapmg them to idef'1tlcallevels of proflciency on the baSIC steps 

reqUJred to solve the feedl~g problem. The results clearl).' showed that group­

irving IS not essentlElI for socla! learnmg as Zenalda doves were capable of 

Imrtatmg a conspeclflc 

These flndmgs pose an mterestmg question If a terntonal dove 15 

capable of ImitatIOn, when do es It use thls abillty and how dld the abli:ty 

evolve? On0 posSlblllty IS that Imitation is a ve5tlglal character that evoived Ir 

some ancestral greganous columbld This posslbrlity IS untestable. however. 

slnce Il IS based on a phyletlc argument A second posSlbillty' IS trial Imrtatron rs 

used wlthm the km unit, 1 e between mates and offspnng. which overlap and 

tolerate each other on one terntory ThiS posslbihty is dlfflcult to test m the field. 

smce It requlres the IdentifIcation. observation, capture and testrng of a large 

number of km groups A thlrd possibihty is that the abliity to Imrtate ln a 

terntonal anImai such as the Zenalda dove IS used primanly in mrxed species 

groups ThiS IS the hypothesis that will be tested ln th,s thesls. 
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Cultural Transrr"SSlon Irj Mixed SDeCles. Groups 

Like many ot he; te: nt~;-la! blrds. Zenalda doves are Intolerant to 

conspeclflcs but of1en forage ln aSSOciation wlth other specles Mlxed specles 

groups of Zena1da doves and CanD gracklas (Qu,5ca/us lugubns ). Lesser 

Antillean bullflncties (Lcxlgtiia noctls ). COrrH1l0n Ground doves (Columblna 

passenna) ana Glassy cowblrds (Molothurus bonanensis ) are often se8fi ln 

Baroados (pe~s obs) Slnce these mixed specles groups app8ar to Involve 

low leve!s of aggress:on and hlgh le\l81s of toraglng aSSOciation, It IS possible 

that thls 15 the cO'ltext ln whlch 1r.1lta!lor· IS used bj the Zer:alda dove 

The use of Imitation ln mlxed spec:es groups Impllef that social learnrng 

occurs between specles The eyamples gl'ven earlier ail Involved cultural 

tran5mlSSI01l Wq~!n spec1es, WhlCh IS by far the most wlde1y studled torm of 

social learnmg Cultura: transmiSSion between spec:es has nevertheless been 

reported ln a number of caseE For one the c1asslc case of blrds openlng mllk 

bottles has beer: reported to occur between specles as weil as w:thm (Fisher & 

Hlnde 1949) 

Examples of lnteispeclflc Culturai TransmiSSion Field Studles 

Field studles have provlded several other exampies of social learnmg 

between heterospeclflcs The most comman information to be learned 

appears to be the :ocat'on of clumped food pa~c'les, presurnably through loca! 

enhancement ThiS was observed :n ml>.ed specles flocks of Insectlvorous 

tropical blrds (Macjo~alc & Henderson 1977) and ln mlxad sp8cles flnch 

flocks (Rubellstelr: e~ al 1977) where there were specles-speciflc raies and 

httle or no aggress've mteractlons ln both these stL.1dles feedlng wlth 

heterospeclflc nelghbors was found to Slgn:f1canily Increase the duratlon of a 

feedlng eplsooe. complete dletary overlap was also obse rv8d 

Caldwell (~981) tound mlxed specl8s heron fiocks to be at1racted to a 

toraglng site Dy the presence of Snowy egrets ln addition. there was an 

mcrease ln the herons' foragmg success when ln the proxlmlty of the Snowy 

egrets Nlne specles of clconilforms (storks, IbiS, spoonbill herons, and egrets) 

were also found to be attracted to a feed'ng site by white and blue wlre and 

paper models, but the blrds only remamed at a site when teedlng success was 

hlgh (Kushlan 1977)_ 

ln the study by Wlillamson and Grey (1975), starlmgs toraglng ln rrllxed 

specles flocks were tound to modlfy thelr foragmg behavlour to resemble the 
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other specles wlth whlch the)' were foraging Sunblrds copled both where and 

how whlte-eyes foraged whenever thls specles was present (Grelg-Sml~h 

1977) ln mlxed flocks of flycatchers and klskadees. mdlvlduals were found to 

learn to recognlze and avold noxlous food8 frorl1 one another (Cook et al 

1969) 

House fmches appeared to learn a novel food source and feedmg 

technique trom hummtngbirds. These fmches normally fed on the fruit of a fig 

tree, but when the tree's food supply became exhausted, the fmches began 

Imltatmg the hummlngblrds by hovenng to feed at an artlflclal nectar feeder 

Whlle the flnches were noted to be aggresslve to ail other specles. no 

aggresslon towards hummlngblrds was recorded (Taylor 1972) ln 8. similar 

example, robins were found ta cepy the foragmg techniques and food cholce of 

Cedar waxwmgs When foragmg together, robins lmltated the waxwmgs by 

hevenng to feed on junlper bernes (Maclean 1970) 

ExamDles of Interspeciflc Cultural Transmission: Laboratory Studies 

ln the laboratory, many dlHerent specles have been pa/red for stud/es of 

interspecific social learning of foragmg behavlours Studymg mlxed flocks of 

chlckadees. Krebs (1973) found an Increase in teedmg success relative to 

homospeclflc flocks, whlch he attributed ta social learnll1g The blrds were 

observed to alter thelr searchlng pattern whenever an mdlvldual of another 

specles determmed the contents of a certain patch ThiS stLldy suggested that 

the total scannmg range of a mlxed specles flock could be mcreased by 

comblnmg the separate searchmg sklfls of dlfferent specles 

ln hls study on dlfferent Parus and Turdus specl8s. Sasvan (1985) 

compared the learnmg abllitles of bath adults and juvenlles, when paired wlth 

a conspeclflc and a heterospeClflc demonstrator It was found that adults 

learned more easlly tram a canspeclflc whlle juvel1iies lea"'ned equally weil 

trom bath Turner (1964) found that sparrows were more Iik.ely to eat a nove! 

food after observtng a chafflnch eattng It. However, more sparrows responded 

to a conspeclflc eattng a novel food than to a chafflnch. 

ln rodents, Malnardl et al. (1972) showed that Golden hamsters can learn 

to obtatn food dangllng from a chain by observmg House mlce demonstrate the 

technique A study on male Albino rats produced no dlfference ln learntng a 

task, when companng a group observtng a Mongoltan gerbll demonstrator and 

the control group learnmg fram a conspeclfic (Benel 1975). 

1 
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Millikan and Sowman (1967) descnbe Interspecrflc social learnmg of tool 

use Although nev8r repCJrted to use tools ln the wlld. one specles of 

Galapagos flfier. was four.d ta manlpulate sticks to pry food Items out of narrow 

cracks after bemg caged wlth a tOOI-USIIlg flnch of another specles Afi 

anecdotal report of food avofdance was glven by Rothschild and Ford (1968). 

where a har'ld reared starllng observed tne reactlon of a hand reared thrush to 

a pOlsonous g~asshopper When Itself presented wlth a srmilar grasshoPI er. 

the starilng Iglîored It and Imltaled tne thrush's reactron of beak wlpmg 

Social learnlng has al 50 been observed ln reptiles, as seen ln the case 01 

the Blue Sprny hzard. a carnivore. whlch ate lettuce for the flrst tlme after 

observlng a herbrvorous spesles. the Desert Iguana eat It ln these animais. 

food steallng 15 common ana IS thought to be a source of information about 

nove! prey (Greenoerg 1976) 

Mammals ln captlvity have also beef1 fOl.l:"ld to Imltate other specles A 

female Bottletlose dolphm Imltated the sieep post~res comfort behavlours and 

sWlmming postures of a male Cape fur seai A male o~'\lphln Imltated the 

cleanmg behavlour of a scuba dlver and the sound of hls regulator These 

behaviours were performed ln the absence of the demonstrators (Tayler and 

Saayman 1973) 

Problems ln the Llterature 

If one wlshes both ta understand the precise nature of the information 

being transmltted and to work wlthln an ecologlcally relevant context, the 

literature o~ mterspeclflc cultural transmiSSion suffers from the ~ame problem 

as the O'1e ment:oned earher for learnlflg wlthln speci8s a divorce be!ween 

field reports and laboratory expenmerns Not oilly are some of the tasks used 

ln the laboratory very dlffe~ent trom the behavlours reported to be culturally 

transmitted ln the field. but pairrng of demonstrator and observer specles IS 

_ also often arbltrary. frequently Involvmg specles tha1 do not co-occur ln the 

field For example. In the study by MIIII~an and Bowman (1967), the two 

species of Galapagos flnches used (Geosplza comrostnf. and Cactosplza 

pallida ) mhablt dlfferent Islands (Butler 1979) The Blue Spmy IIzard 

(Sceloporus cyanogenys ) and the Desert Iguana (Olpsos3urus dorsalls ) ln 

the study by Greenberg (1976) are found ln dlfferent parts of the southwestern 

United States wlthout overlap (Co ... hran & Groin 1970) 
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Thesis GQal~ 
The gGal of thls thesis IS to demonstrate tt"la~ Zenaloa doves are capable 

of Interspeclflc social :earnmg and that thls capaclty functlons ln the contex~ of 

mlxed specles foragmg aggregat:o% The study will atternpt to avold sorne of 

the problems mentlOned above by' Integratlng flela and laboratory data alld 

deslgn,ng ecologlcally-relevant expenments based on pnor observations of 

natural forag,ng associations 

1 1 

The thesls IS composed of two parts The flrst part conslsts of a field study 

1["1 whlch fOiag,ng aSSociations between Zenaida doves Canb grackles. 

Ground doves, Glossy cowblrds a'1d Lesser AntdleéJ.n bLJllflficrles are 

systematlcally recorded These data WII: be used to deterrntne 'l'le potentlal for 

social learnlng to occur, elther Intra .. or mte:"speciflcally Foratjtng Interactions 

will also be recorded to determlne If Zena:da doves preferentlally forage Wltt"l 

one specles or another The field triais are conducted at different sites on the 

west coast of Barbados and Include bath tna!s wlth provlSloned food and triais 

wlthout provisloning The former arE' designed to study foragtng aSSOciations 

ln a context that fncreases animai nurnbers and the frequency of toragmg 

interactions The latter set of unprovlsloned trtals 15 a control for the patentlally 

unrealistlc effects of Increased food and animai numbers 

The second part IS an expenmental laboratory study co~slstlng of two 

expenments performed on wlld-caught blrds The tirs! one features a novel 

food slmilar to the one used ln the provisioned field tnals, the other features a 

novel tood .. flndlng problem, 1 e removal of an obstacle wlth the beak. a 

common foraglng technique ln Zenalda doves ln bath cases, Zenalda doves 

are glven conflicttng Information by a cO'lspeclflc and a heterospeclflc 

demonstralor The heterospeclflc demonstratar IS chosen from the specles 

found to be the mos! frequent foragmg assoclate of Ze~alda doves ln the fJela 

study These expenments are the tlrst ta look at demonstrator prefereflce by 

requlnng an observer to make a cholce between a conspeclflc and a 

heterospeclflc that provlde simuitaneous but contradictory information 

If socla! learnlng ln a terntonal animai functlons pnrnanly ln the context of 

mlxed specles groups, Zenalda doves should learn selectlvely from the 

heterospeclflc model If th,s occurs. It would be the tlrst case of mterspeclflc 

social learnlng where a heterospeclflc de monstrator 15 preferred over a 

conspeclflc 

il 
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2. PART A • FIELD STUDY 

Introduction 

Advanlaaes of Group ForaQ:nQ 

Group foragmg ln blrds I~ a weil studled phenomenon (see revlews by 

Pulliam and MlIl:kan '982 Barnard and Thomson 1985. ClarK and Mange l 

1986) Two main advantages ha.le been proposed as the functlonal basis for 

It'S occurrence 1- decreased predation nsk and 2- tncreased feedmg 

efflc,ency Emplnca! eVldence tha1 foraglng il groups reduces rlsk of 

predation ln wood-pigeons was provlded Independently by Siegfried and 

Underhil: (1975) and Kenwara (1978) It has been found. bath ln House 

sparrows (Elgar i 986) arfd Ir. BiacK-capped chlckadees (Flcken 1981) that 

solitary b"T~S establlshed foraglng flocks by calling whenever thelr food flnd 

was easlly divisible. whlclï also s.Jggests that reduced predation may be one 

advantage o~ foragmg ln groups 

Many studles have fOJnd n"·at mdlvlduals foraglng ln groups spend less 

tlme ln Vigilance (e 9 Elgar and Catterall 1981) ana therefore, have more tlme 

for other behavlours such as feealng and observlng others (see revlew by 

Elgar 1989) By obsenflng where others are foragmg, Indlvlduals can obtam 

an increased reedlr,g efflCl8r"lcy by profltmg from thelr food flnds (e g Krebs et 

al 1972. Custe~ and Osborn 1978. Glraldeau and Lefebvre 1986, Senar and 

Metcaife 1988) ThiS has been s"iown expenmentally ln blrds (Benkman 

1988. and ln fish (Pltcher et al 1982) where feedlng ln groups reduces the 

tlme requ:red to flna patc'1:ly-dlstnbûted food as Indlvlduals are attracted to the 

patches of successful foragers 

Advantaoes of M1xed SRecles_GrouR ForaQIf"lg 

Ail the studles men~loneo above have been on Single specles forag,ng 

groups, but the S2iT1e advantages ftave been applled to mlxed specles 

toraglng groups (e 9 Krebs 19ï3) ln ar, expenment on starllngs, Powell 

(1974) found a reductlon ln tlme Indlvlduals devoted to surveillance and a 

qUicker response to a flymg hawk mode! when they foraged ln groups The 

same results occurred whether trie starl!ngs foraged wlth a group of 

conspeclflcs or a group of blackb,rds 

Both reduced predation nsk and an mcreased feedlng efflclency were 

proposed as advantages for mlxed specles foragmg groups ln Morse (1970) 

1 2 
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and Shon (1961) Cody (1971) theonzed that feedlng efflclency, def,ned as 

food mtake per blrd per unit tlme Increased ln mlxed specles floc"s, becô.use 

Indlvlduals avolded feedmg ln areas prevlously vlslted by others al1d therefore 

rnalntalned a greater contras· of food abundance between foraglng sites 

Competition ln Forag,nÇJ GrO>dDS 

Specles whlch are norrllally found together ln mlxed flocks are those 

whlch are most simllar ln theli foraglng ecology (t'Jlorse 1970) This IS 

Illustrated by Puillarn ana Enders (î 971), who found cOri1plete dletary overlap 

ln tlve fmch specles forag,ng ~ogethw Competltlofl over food resources 

should eXls; whenever the use of a resource by one md:vlduai reduces the 

amount avatlable to another. ert~er of the same specles (mtraspeclf,c 

competition) or of a dlfferent specles (Interspec,flc competition) (Wlttenberger 

1981 ) 

Competition can man:fest Itself through elther resource dep!etlon or 

aggresslon wlth competltors The former has been called scramble 

competitIOn as It occurs when a brrd competes through speed such that the 

faster It eats, the more food It obtalns (Clark and Mange11986) The la!1er has 

been called Interference corn.petlt1on as It OCCurs wheTî one blrd mterferes wlth 

another's access ta a necessary resource, usuaily due to terntonallty (Miller 

1967) Benkman (~988~ suggested that when ln large flocks, crossbills may 
Increase thelr rate of seed C'onsumpt'or'l to reduce the effect of seed dep1et'on 

by others ITî the floc~ Scrarnble cornpetltlo'l may aiso be the reaso" that 

phalaropes peck t!""ree tlmes faster when feed'ng Wlt~ shovelers than they do 

when feedlng alone. and tWlce as fast as they do wher. feed:ng wltn 

conspeclflcs (Slegfned ana Batt 1972) 

Irlterference compel't,on Ilmlts social mteract,o'l and th us Itmlts the 

beneflts assoclated wlth foraglng ln a group Whlle many terntonal specles 

exhlbn Interference competlt'on towards conspec1f1cs, thls type of competition 

IS harder to flnd tn mlxed specles foraglng groups, wheré aggresslon IS more 

commonly used ln the defense of mprOductlve areas than ln foraglng (Htnde 

1956) Therefore. mlxed specles groups may form ln cases where the 

advantages assoclated wlth group foragtng cannot be achleved ln 

homospeclflc foraglng groups because of aggresslOn 

- -- ---- ------

• 
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CompOSItion of Mlxeo Specles FQraQ'nQ Groups 

Sorne mlxed speCl8s floch.s have been descnbed as contalnlng two 

main eomponents, a nucleus specles and an attendant specles, followmg the 

orjçw~a! classlf1catlor, by Wlnte' jttorn (1943) The one or ma re nucleus 

specl€s are always hlg"1!y grega'IDL1S al"ld consldered tt"le core of the flod. 

whereas the one or mO;8 at~erjoa"t spec1es are territona! and rarely number 

more than Cl few pldl\llduals These mi)ed groups are tormed by terntonal 

spec1es jOlnmg any gregaflous specles ln thelf vlClnity as they are no! able to 

form Indepenoent consDec.,ITlc groups on thelr own (W,nterbottom 19.13: 

1 ~ 

There are many exarnples Ir. the Iiterature of rnlxed specles flocl--s W~dl fit thls 

description (e 9 Rar"ld 1954 Vudie.Jmler 1967. Busk.lrk el al 19(2) The 

clasSlflcatlor a1so see'T1S to fit tne aggregat10ns studled ln the present thesis. 

whlch are composed of temto':al Zenalda doves, hlghl~' greganous Canb 

grack!es. a:1d moderately greganous cowblrds Ground doves and bullflnches 

(Ffrench 1973 Devas 1970. Lefebvre MS) 

It 15 cOr)ceivable thal w~e;. Zenalda doves forage wlth heteraspec,flcs, 

they obtam beneflts of grOdD forag,ng that cannat be obtamed through 

homospeClflC foraging gro.Jps Among these beneflts, avoldance of predation 

5eems less Ilkely tr.an iorag! ng Information Indlvlduals can only beneflt tram 

early predat.or, warnir"Jgs tram members of a mlxed specles foragmg group If 

the Informatlor, IS t~ar"Jsm!t1ec tG thern 3"d :f al! members Of the group are alen 

for the sar1e preoa~ùrs (Metca!fe 1984) Dunng the field study howE'ver 

Zer;a.da doves wers ofte'l obse;ved to fad to respond to fllght and alarm 

ca!img responses of t~e grackles they were fcragmg w,th This occurred 

frequently ln the presence of cats whlch were rumerous ln certain areas 

Two mdependen: fleid studles mentloned earller have produced 

anecdota! eVldence tr;at l'ile r SOecl f ,c social learnmg oi forag' flg beha\/lours 

can oceur ln mlxed forag,r"'g groups of the type Zenalda doves belong to ln 

the ftrst study 2 terrJtona' spec!es. the sur'lblrd was oh!:.erveo to forage wlth a 

greganous species. the whlte-eye (Grelg-Smlth 1977) Wher. whlte-eyes were 

present, sunblrds copled bath where and how the whlte-eyes foraged Trlls 

resulted ln Increased feed,ng efflclency for the sunblras a"d reduced 

Intraspeclflc aggress·on ln a Simliar examp!e a terntorlal speCles, the rob,r,. 

was round ta COPI the foraglng techniques and food cholce of a greganous 

specles, the Cedar waxwmg When foraglng together, robins Imltated the 

waxwmgs by hovenng to feed on junlper bernes (Maclean 1970) 
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fudlCtlOOS 

ln the present study, forag1ng assOciations and interactions are 

recorded between Zenalda doves and ail other specles wlth whlch they are 

found te forage The alm of the fJeld study IS to deterrr.lne the mtra- and 

mterspeclflc potent/a: for social learntng that eXlsts ln these m1xed specles 

aggregatlons The foragrng Interactions wh,ch are Important ln thls contex1 are 

of two types (1) aggresslor" whlch presumab1y l'1terferes wlth soclallearnmg 

and separates animais tram cne another, (2) )olnlng, WhiCh bnngs foraglng 

animais Gloser together Slnce Zenardél doves are terntonal (Lefebvre MS;, 

hlgh levels of Intraspf'c1f,C aggresslon car. be expected whenever conspeclT,cs 

are encountered du rt ll9 a forag!ng bout Canversely, If Zenalda doves lOir"! 

mlxed specles groJpS ta obtam the feed1ng informatIon beneflts they do not 

obtaln fram conspeclflcs, we can expec'l low levels of InterspeClflc aggresslcn 

and a hlgh frequency of mterspeclflc )olnlng The net result ot these two trends 

should be a hlgh frequency of aSSOciation of Zenalda doves wlth 

heterospeclflcs and a low frequency of aSsoclatlon wlth conspec!flcs, 
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Methods 

The study was ba:;ed at the Bellalrs Research Instltute ot McG"1 

University Ba~bados West Indles Field observations were collected tram 

Mareh to June 1989 at fl'v'e s,tes on the west coas~ of the ISland (Figure 1'j This 

penod co~res;)onded to the mlddle of the dr)- seasor, Three of the flve sites 

consisted o~ hote! gro~mas (Coral Reet Club. DIV' St James and Heywoods), 

one was 8 p'Jb1lc park (Folkstone) and one a resldentla! area (Sunset Crest) 

Animai n.;rnbers aV31!at,:L+y of roostmg and nestlng areas amount of naturai 

ana n",rr,ar-pr,)vls'cned bod and rlsk of predatloi ail appeaied to vary 

between sites 

Two sets 01 datd were recorded a sertes of tnals UStng pravlsloned food 

sourc;es and a series of triais wlthout provisioning ProvlslOnlng, through the 

enhancemel1t of the food supply. was expected to Inerease the frequency of 

mteractlor')s between Zenalda doves and the other specles wlth wrlch they 

forage Tnais wlthout provlslcnlng were designed 10 control for the effects of 

an mcreasea food supply 

ln each provislonmg tnal, nlne patches of food were set out ln a 3x3 

array. with 2 m separatlng adjacent paterles Eacn patch cons!sted of 5 9 of 

cooked white r,ce sp~ead over a 50 em2 areR Prellm,na~ expenments had 

shawn that thls fooo tyOE' was readlly ea~en by bO~h Zenal·ja dove~ Etnd thé 

four specles witn w~llch !r:ev can be fou:id forag1ng Tr,a!s staned when a blrQ 

begar. feeo,ng a:od lasted un::, the food S~pply was dep1eted or urtll ail blrd~ 

had ceased feed' :Ig Da:3. were only reeoraed for trie blrds foragl ng al the 

patches of fOOd. whlch oher, fel l wlthm the boundartes of a smgle Zenalda 

dove terr-!tory Therefore, to cover the ternto rl8S oi d:fferen! Indl"'ld~als tnals 

were rUIl at four dlHere"t aieas 111 eaer of the tlve sites for a sample size al 20 

areas \~vlthln a sIte areas were separatea by appro~ Imately 50 m 

UnprovlSloned triaiS were conducted at the sa.-.,e flve sites as the 

provlsJoned tnals Dunng unprovisioned tnais data were recorded on ail blrds 

wlthm vlew from an observation POint and were no~ restncted ta the 16m2 

defmed by the food patches ln the provlslored tna!s At eacrl site, 

unprovlsloned tnals thus eneompass a larger surface than each of the areas­

withm-sltes of the provisioned tnals. but do not necessanly caver -311 four areas 

that were provisioned on the site 
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Observations of each provisloned area (n:::20) consisted of tlve repllcate 

tnals while observations of sites not Involvlng provislonmg consisted of four 

repllcates Each set of replicates for a glven area or site was conducted on 

consecutive days at a rate ot one tnal per day 

The 20 unprovisioned tnals lasted 50 minutes each and mvolved 

recordmg the same data as ln tne 100 Drovlsloned triais The total tlme sper"lt 

observtng these interactions was designed to match the approxlmate total 

duratlon of the 100 provlSloned triais, whlch lasted on average 9 34 minutes 

each Ali tnals were run between 05 30 and 08 00 EST Data were collected 

trom the provisioned tnals f11St. followed by the unprovlsloned tnals 

Ic.~ntlcal depandant vanabies were recorded ln provlsloned and 

unprovisioned tnals by a team of two obseiVers Usmg a 30 second scan 

sampltng procedure (Altmann 1974 ), one observer recorded ail foragtng 

assoclatlOr"lS ln the provlSloned tna!, thls was done by recordlng the number 

of Indlvlduals of each specles forag! r'lg together at each of the nlne food 

patches ln the unprovlsloned trla!s ail foragmg blrds were recorded along 

wlth the composition of al' foraglng groups, wllere a foraglng group was 

defmed as any blrds foragmg wlthin one body length of another The other 

observer noted on a contmuous bas:s each occurrence of jOlnlng and 

aggresslon perior:TIed by or towards a Zenalda dove JOlnmg was def,ned as 

walkmg or fly!ng towards a foragmg blrd and feedl ng wlthln one body length 

ln the provls'oned tnals. jOln:ng was restncted to blrds feed:ng at one of the 

nme plies of food Aggresslon was defmed as chas'ng pecking, pulling or 

wlng-slapplng another blrd. threat dlsplays were e>:c:uoed trom thls defmltlon 

because low-Intenslty forms were onen dlfflcul~ to notice 

Observations were spoken mto cassette recorders and later transcnbed 

onto data sheets ln order to determille the accuracy Of the se observations. 

three provisioned tnals were repeated haltway through the data collection and 

vldeotaped Recordtng data verbarty Il'1to tape recorders was found to be, on 

average, 94°10 as accurate as vldeotaplng for example, 51 jOlntng and 

aggresslon events between dove~ and grackles were seen on the video 

record. 48 of whlch had 0éen correctly recorded dunng the triais 

ln order to compare the number of blrds present ln each tnal, the 

average number of each specles present per scan was calculated This was 

done by summmg the number of each specles preser t ln each scan and then 

calculatmg a mean scan for each tnal Ta compare foragmg interactions, the 



, 
i 

frequency of each was summed for each tnal Four types of foragmg 

interactions were exammed 111 the a~alys,s trequency of doves jDlnJng doves 

(Intraspeclflc )om:ng). frequency of doves jOJnlng heterospeclflcs (Jnterspeclflc 

JOlnlng). frequency of aggresslon be!weer"' doves (i'ltraspeclflc aggresslonL 

and frequency of aggresslon between doves and heterospeclflcs (Interspeclflc 

aggresslon) 

1 ~ 
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Results 

1 - PrOVlslgr.ed Tnals 

Overall Trends 

Prov/Slol1:ng attracted large numbers Of blrds to the tood sources Table 

1 pravldes 1'-18 average nurnbe~ of blras per scan for each of the flve specles 

presen~ Carlb grackles were by far the most numerous wlth a mean of 786 

blrds per sca"l They also D'ovlded almost ail of the heterospeelflC jOlnlng and 

aggresslon events that Invoived lenalda daves Over the 100 tnals. there 

were 40 1 accu rrences of a dove jo,r.mg a ieedlng grackle and only 207 

occurrences of a dove Joln1ng a ieedmg conspec!flc Aggresslon showed a 

compietely opposite pattern. as 1374 of the 1391 attaeks and chases recorded 

occurred between lena/da doves The overall rates of jOlnlng and aggresslon 

were respectlvely a 59 and 1 30 events per minute per dove Slnce grackles 

are by far the most Important rleterospeClflC forag1ng assoclate of lenalda 

doves (94% of tnterspeclftc Jolnlng and 100% of mterspeclflc aç'gresslorl). th~ 

rest of the analysls will focus on th:s specles and exclude bullftnc;'es. co·.vblrds 

and Ground doves 

ForaQlna ASSOCIations 

The consequence of the opposmg pattern shown by dove-dove and 

dove-grackle Interactions IS IIlustrated ln Figure 2 One scan was randornly 

sampled from each of the 100 tnals and the number of food patches ln each 

scan wlth the followmg group compositions were counted a dcve foragfng 

alone. a dove foragmg wlth one or more conspeclf,cs a dove foraglng wlth 

one or more grackles and a dove ioragmg wlth one or more conspecl:lcs ana 

grackles ln the vaST rla)onty of cases Zen aida daves were found to forage 

eltller alone (0 50 patehes or 50 % of oecuplea patches) or wlth grackles (038 

patches or 38% of occupled patches) Zenalda doves were seldom found 

foragmg wlth conspeclflcs. elther wlth or wlthout grackles 

RelatlonshlQS Between Van ables 

ln the followmg sections, the results will be analyzed uSlng Iumped data 

for the flve replicate tnals per area The 20 areas will be treated separately. 

slnce they were desIgned to represent the terntones of dlfferent resldent 

lenalda doves By usmg vanatlon over these 20 areas, the relatlonship 



between aggresslon, jOP1mg and the number of blrds present can be 

eXâmlned ln more detal! Scatter dlagrams of these relat'onshlps are provlded 

ln Figures 3-8 A SDearman rank correiatlon coefficient was calculated for 

each relatlonshlp and the resull (rs) and Itr:. slgniflcance levells provlded ln 

each gr'=l.ph A non-pararnetnc esnmatf' Jf the relatlonshlp was prefer red 

because of ttle nested (514) spatial structure wnlch could affect the normal!ty 

of the error distnbutlon 

The frequency of aggr8ssion between daves was poslt:vely correlated 

ta the frequency of doves JOlnmg doves tP<O 01) (Figure 3) However bath of 

these vanables were pos::lvely correlated to the nurnber of daves present 

(p<0.01) (Figure 4A &48) ln orde~ te see It thls effect alone could explam the 

relat10nshlp between aggress10n and jOlnlng. bath vanables were dlvlded by 

the number of doves present Aggresslon per dove and jOtntng per dove were 

still found to be slgnlflcan:ly reiated (p<'O 05) (Figure 5) 

Similar results were faund ln dOv'a-grackle Irtteractlons The frequency 

of aggresslon between doves and grack.les was posltlvely correlated to the 

frequency of daves jOln1ng grar::!-',Ies (p<O 05) However thls relatlonshlp was 

not as strong (rs = 0 47) (Figure 6) as the onf' found betweer'l doves (r" = 0 89) 

(Figure 3) Nelther aggrpsslor nor jOlnlng were relat80 to the nunlb8r of 

grackles present (Figure 7 A & 7BI ln Figure 7 A. the apparent downward 

curvillilear trend ln the data ooes no! reach slgndlcance when tested aga!nst a 

quadratic polynomial regresslor. Not surpnslngly, when the effect of the 

n-.Jmber of grackles was removed InterspeClflc aggress10n pe r grackle was st!!; 

posltlvely correlaied ta mterspeciflc jOlnlng (p<O 01) (Figure 8} 

Absolute vs Relative FreQuenç1es of Interactions 

From the absolute freqL.~nCleS presented ln Tabip 1, It would be 

temptlng ta conclude that Zenalda dove2 preferentlaliy jOln grackles and arp 

preferentlally aggresslve ta conspeciflcs These frequencles do not take the 

number Of blrds present mta acco~nt, however. and It IS concelvable that 

doves are simply addressmg behavlours accordmg to the number of blrds 

encountered. Irrespect/ve of specles Ta test for thlS, expected frequencles for 

joming and aggresslon were calculated and compared ta observed 

frequencles uSlng a Chi Square test 

Two different null hy~otheses were used to calculate these expected 

frequenc1es of jOlnmg Table 2 Illustrates the results achleved by each method 

1 



assummQ that on arnval, a dove can jom either of 3 patches occupied by the 

followmg hypothetlcal foragtng groups one dove, 15 grackles, and three 

grackles (Example 1) 

2 1 

The flrst method uses the total number of doves and grackles present If 

there are three patches of food wlth a total of 1 dove and 18 grackles. then 

there 15 a 5% chance of a dove joinmg a conspeclflc and a 95% chal'lce of a 

dove jOlntnQ a grackle Therefore. 5% of ail observed jomtng events would be 

expected to be towards a Gove (Intraspeciflc) with the other 95% expected to 

be towards a grackle (Interspecif1c) 

The second method uses the specles present at each patch, assumtng 

that doves are not artracted ta a patch purety on the basls of the number of 

blrds tha! are there ln thls example, a dove gomg ta patch A can only 

encounter conspeclflcs. while a dove going to patches Bor C can only 

encounter heterospeciflcs There IS therefore a probability of 0.33 of jointng or 

dlredmg aggresslon to a dove when arrivlng at one of the three patches, al'ld a 

probabliity of 0 66 of jOlnlng or dlrecttng aggresslon to a grackle If a patch 

cantalns more than one specles. only the results of the second method are 

affected (Example 2) ln thls case the unit allotted to the patch IS dlvlded 

accordtng to the number 01 Dlrd5 of each specles present If patch A has one 

dove and one gmckle, there 15 ar equal probabillty of 0 5 of JOlning or dlrectlng 

aggresslon to a dove or a grackle at that patch. If patches Band C contaln 

only grackles. then the probablllty of a dove }oinmg or dlrectmg aggression to 

a conspeclflc at one of the three patches IS now 0.17. and the probabliity of 

)ommg or dlrectmg aggresslon to a grackle IS 0.83 ThiS is the case described 

ln the lower par1 of Table 2 

1- Jomme Behavlour 
For )olnlng, the results Llsmg expected frequencies based on the total 

number of blrds present (Method 1) are shown ln Figure 9 A heterogenelty 

ChI Square test (Zar 1984) determmed that the areas differed signiflcantly (X2= 

128 64, p<O 001), thus retnforcmg the earller g lW.Q.!J. deciSlon to treat the 20 

arf~a5 separately II"J ntne areas, doves joined conspeciflcs signiflcantly more 

ttlan would be expected based on the number of doves present, and therefore 

jotned grackles slgmflcantly less than would be expected based on the 

number of grackles present. In the other 11 areas, joming was not signlflcantly 

addressed to elther specles 

-



The results usmg expected frequencles based on the type of specles 

present at each food patch (Method 2) are shown ln Figure 10 A 

heterogenelty Chi Square test determmed that the areas agam dlffered 

slgnlflcantly (X2= 31 28, p<O 001) ln tt'le majonty of areas (17/20), doves 

joined randomly, regardless 01 specles ln the other three areas, doves jotned 

conspeclflCS significantly more than expected, and hence jOlned grackles 

sigmficantly less 

2- Aggress1ve BehavlQur 

Slnce acts of aggresslon were not restncted to blrds feedmg at the food 

patches, but could occur anywhere in the vlclnlty of the food, expected 

freauencles of aggresslon were only generated accordmg to the total number 

of doves and grackles present ln each of the 20 areas (Method 1). A 

heterogenelty Ch: Square test agaln determlneo that the 20 areas dlffered 

slgnlficantly (X2= 2271, p<O 001) 

ln 19 of the 20 areas. aggresslon occurred between doves slgnlflcantly 

more often and thereiore between doves and grackles sIgnlflcantly less oftpn, 

than expected (p<O 001) (Figure 11) ln the last area (Area #13). there was no 

aggresslon recorded 
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2 - UnprovisiQoed Tnals 

Qveral l Trends 

The data obtamed trom the 5 sites where unprovisioned foraglng 

aSSOciations were recorded conf:rm sorne of thE prevlous descnptlve patterns. 

but also reveal some Important dlfferences (Table 3) The average number of 

blrds per scan (702) and the overall rates of both Joming (0.06 

events/dave/minute) and aggresslon (0 13 events/dave/minute) were lower, as 

can be expected from the fower amounts of food available due ta lack of 

provislonmg Grackle numbers ln partlcular were low, whlch IS reflected in a 

lower absolute frequency of doves jOlOlng grackles (81) as compared to the 

frequency of doves jOlnlng conspeclfrcs (123) As ln the provislor.ed tnals. 

aggresslon occurred almost excluslvely between lenalda doves (468 of 478 

cases) Bullfmches, cowblrds and GroLJnd doves comblned agam represent a 

small percentage 01 the mterspeclflc Joinlng and aggression observed (16% 

and 0% respectlvely) Further analyses will th us focus only on the interactions 

between lenalda doves and grackles, and will use the same nonparametnc 

tests as above, due to the possible non-normahty of the data 

EQraglng AssOciations 

As wlth the provisioned data, 100 scans (20 per site) were randomly 

chosen trom the data and the number of foraging groups containing the 

followmg were counted a slOgle dove, a dove w!th conspeciflcs, a dove with 

grackles or a dove wlth conspeclflcs and grackles The consequence of low 

grackle numbers and hlgh rates of dove-dove aggresslon 15 that Zenalda 

doves were almost always fou"d foragmg alone: 89% of the foragîng groups 

contalned a Single dove (Figure 12). 

RelatlonshiRS Betweefl Vanabl~~ 

When trie relatlonshlps between jOlnlng, aggression and the number of 

blrds pr8sent are examrned over the flve sites, we fmd partial confirmation of 

th8 trends that appeared ln the provisîoned tnals. For Instance, intraspeciflc 

aggresslon IS slgnlflcantly correlated with the number of doves present (FIgure 

148), the trends fail to reach statlstfcal signiffcance in severa! cases, however, 

whlch 15 not surpnsmg given the low sample size (n=5) (Figures 

13,14A,1 5,16,178 & 18) Contrary to provisioned trials, there was a significant 
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positive correlation between the number of grackles present and the trequency 

of interspeciflc joinmg (Figure 17 A). 

Absolute vs Relative Freauencies of Interactions 

The observed frequencles of Joinlng and aggresslon were compared to 

the frequencl8s generated on the basls of the number of blrds present ln thls 

case, no alternative nul! hypothesis IS available, since jOlntng IS not restncted 

to defined patches of food 

1- Joining Behaviour 

There was no significant cifference between the ob ,erved trequencies 

of doves joining conspeclflcs or grackles and those expected by chance 

(Figure 19) Therefore, ln the unprovlsioned samples, doves were JOlnmg 

randomly, regardless of specles, ln every site. 

2- Aggresslve Behaviour 

ln three of the tlve sites. aggresslon occurs between doves slgnlflcantly 

more than would be expected based on the numbers of doves present (Figure 

20), as was found in the provisioned tnals 
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Discussion 

The main results of the field study can be summanzed ln three points. 

(1) ln terms of absolute frequencles, doves JOln grackles more often than they 

do other doves when provislonmg attracts large numbers of grackles, when 

there IS no provlslonlng and grackle numbers are low. doves J0ln conspeclflcs 

more often, (2) ln terms of both absolute and relative frequencfes, doves 

preferentlally direct aggressfon to conspeclflcs. whether provlSiOntng occurs or 

not; (3) tn terms of reléitlve frequencles, doves JOln conspeclflcs and grackles ln 

proportIon to the number of blrds presen! ln ail unprollisloned sites and ln mast 

of the provisioned areas, ln the rest of the provlsloned areas, doves 

preterentlally jOIn other doves 

Provisiontng had both expected and ul1expected results As predlcted, 

the artlflclal tncrease ln amount of food available led to a ten-fold increase ln 

the rate of JOtning and aggresslon seen per dove (respectlvely 0.06 and 0.13 

events/mlnute/dove to 0.59 and 1.30). Provisloning also seemed to attract 

grackles ln larger numbers, as evidenced by the observed tripllng of the 

number of grackles per scan Provisloning additlonally had the apparent effect 

of lowering Zenalda dove numbers, but thls effect IS probably a spurious 

consequence of the spatial defmitlon 01 the scannlng area ln the two types of 

triab ln unprovlsloned tnals, the area correspondtng to a scan is much larger 

than the one used ln provisloned tnals and usually Jncludes more th an one 

Zenalda dove terntory Slnce grackles are not terntonal and move in groups ta 

whatever food resource IS avallable with a Site, thelr numbers are much less 

blased by the spatial deflf1ltlon of the scan 

The unexpected result produced by provislonmg lies ln the reversai of 

absolute JOtning frequencles that accompanles the change ln grackle 

numbers When grackles are numerous, as they are dunng provislonmg, 

doves jOln them tWlce as often as they do conspeclflcs When grackles are 

rare, as ln unprovisioned tnals, doves jOIn conspeclflcs 1.5 tlmes more often 

than they do grackles ThiS shlft IS consistent with the relative frequencies 

shawn at the majonty of sites when animai numbers are taken into account: 

doves seem ta randomly jOIn whatever specles is present Thus, although the 

amount of food avallable ln provlsloned triais fS somewhat higher than normal, 

the behavloural changes that follow thls increa:se in resources fit a logical 

pattern and strengthen the conclusions of the analysis on relative frequencies 

• 



ln provlsioned tnals, It should be recalled that two dltferent methods 

were used to generate the expected values of the relative frequencles One 

method was based or. the number of blrds present per specles, the other one 

on the nLJmber of patches oecupled by each specles The methods lead to the 

same concluSion Ir 14 Out of 20 areas ln SIX cases, however, results that 

suggest selective jOlnlng of conspeclflcs accordmg ta Method 1 suggest 

random jOlnrng accordJng to Method 2 Slnce the flrst method probably 

overestimates the attractive effect of grackles and the second method probably 

underestlmates It a cautlous mterpretatlon of the results should focus on the 

average plcture provldec by the two techniques Method 1 assumes tha! the 

tendency to JOIn [S a monotonie functlon of the number of blrds present at a 

patch 25 grackles will provoke more JolnJng then three gracKles, who ln turn 

will attract more jOlnlng than a stngle grackle This assumptlon IS reasonable 

at low numbers, but may not ho Id wr,en blrds become so numerous that 

access to the patch and the food It contalns becomes dlffrcult Tendency to 

jom may Instead be a curvdrnear functlon (Irwerted-U) of the nLJmber of blrds 

present, as ln the Allee typs modeis of animai dlstrrbutlons (Fretwel! 1972) 

The difflculty ln determlnlng the Inflexion pOint of thls curve, however, makes 

thls mode! theoretlcally Interestlng but emplncally useless ln the absence of 

extended observations to determine beyona whlch numbers doves are 

repelled rather than attracted to a patch attended by grackies, the methods 

used ln thls thes!s call provlde reasonable estrmates of the null hypothesis 

The second me~hod used here, the calculatlon of expec1ed frequencles 

based on the number of patches occupled by a glven specles, IS not subJect to 

the problem descrioed aoove The method assumes that the probabrllty of 

joinrng a specles depends on the number of patches occupled by that specles, 

whether one, tlve or 15 blrds are at a glven patch It IS thus Inser,s:tlve to 

actual numbers per patch If numbers do have an effect up ta a certain 

unspeclfled value. the second method will underestlmate the expected 

tendency for doves to lOin grackles The correlation data on the relatlonshlp 

between jOlnlng and number of blrds present are not very useful to declde 

whlch assumptlon 15 more realrstlc jOlnlng of grackles IS posltlvely correlated 

with grackle numbers ln unprovisioned tnals (Figure 17A) but not ln 

provislOned ones (Figure 7A), whlle jOlnlng of doves IS slgnlflcant!y related to 

dove numbers ln provisioned tnals (Figure 4A), but not ln unprovlsloned ones 

(Figure 14A). 
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If we th us conSlder that the bast estlmate of expected frequencles Iles 

somewhere between the ones ylslded by the two methods, we can safely 

conclude that doves tend to JOIn other blrds on a random basls ln a ma)onty of 

cases This ma)onty lies somewhere between the weak one glven by Method 

27 

1 (55% 01 areas) and the stronger one glven by Method 2 (85% of areas) This 

conclLislon IS relnforced by the fact that data from unprovisioned tnals show 

random )Olnlng ln ail areas and 15 further supported by the reverse ln absolute 

jOlntng frequencles dlscussed above 

Glven these considerations. random )otnlng associated wlth hlgh 

Intraspeclflc aggresslon seems to be the pattern that emerges trom the field 

data Grackles and doves tnus appear 10 be equally attractive as potentlal 

sources of foragmg tnformat!on for a Zenarda dove, but the hlgh level of 

Intraspeclflc aggression may dlsrupt any effective transfer of thls Information. 

The consequence of aggresslon can be seen ln the aSSociation data obtalned 

from the two sets of 100 randomly chosen scans both ln provisioned and 

unprovisioned tnals Zenalda doves rarely forage wlth a conspeciflc When 

doves forage ln the company of other blrds, these birds are almost always 

grackles Although the field study does not provide unequlvocal support for 

the Idea that social learnmg ln Zenalda doves 15 matnly heterospeclflc, the 

comblnatlon of the aSSOciation data. the aggresslon data and the JOlntng data 

suggest that the conditions for Interspeclflc learnmg are probably better than 

those for Intraspeclflc learnrng. 

• 



3. PART B . LABORATORY STUDY 

Introduction 

Once It has been established that the potentlal for social learnmg eXlsts 

ln the field. It :s necessary to study social learnmg under controllsd laboratory 

condItions ln order to de1erml"le what Information can be transferred and 

between whlch blrds in Pa1 A of thls thesis. It w3S determmed that doves 

jomed other forag:ng doves or grackles as a functlon of the number of blrds 

present, but were selectlvely aggress've towards conspeclflcs When few 

grac~les were preser.!. t~IS resJlted ln doves foragmg most aften a!one. and 

when grack;es were nllmerous. In doves foraglng equally often wlth and 

wltnout gracl-..les Tnerefore. based on frequency of aSSOciation at a feedlng 

sIte. grack.les seem to represent the most stable source of foragmg Information 

for doves 

Data on jOlnlng behavlour alone cannot lead to a clear-cut prediction for 

the direction of social learnlng ln a controlled expenment ThIs 15 because 

joinmg may mhlblt tr-ansmlSSlon Glraldeau and colleagues (Glraldeau arc' 

Lefebvre 1987, Giraldeau et al 1990. G!raldeau and Templeton MS) have 

show["l that an observer who obtalns food dunng a demonstratlon (the cage 

equlvalent of JOln,ng\ often does not learn the searchlng technique of Its 

demollstrator Ir. clossd aVlary groups. thls may result ln only a portion of the 

flock showlng the req,.Med food searchlng technique. the rest of the blrds 

learnmg Instead wrllC!l h.nowi 8ogeable mdlvlduals to follow and lOin 

(Glraldeau and LefeD,;re 1967) Beauchamp a"d KacelnlK (19g1) have 

conflrmed the prese'1ce of tnhlbltory effects of Jolnlng on Indlvlduallearnmg of 

envlronmental contlngencles ln field conditions, thlS learned producer­

scrounger rela~'onshlp (Samard and Sibly 1981. Glraldeau 1984. Glraldeau 

and Lefebvre i 986; f"1îay or may not lead ta lnnlbltlon of social learnlng. 

depend'ng on the rate of emlgratlon of knowfedgeabie blrds and ~he rate of 

Immigration of nalve ones (Lefebvre 1986. Lefebvre and Palameta 1988) 

Whether or not these factors affect the relatlonshlp between Jornrng and social 

learntng ln dove-grackie encounters IS unknown 

ln the present case. It IS thus Important to conslder the net effect of 

Jointng and aggresslon when deslgntng expen ments on the basis Of the field 

data. Because of the random pattern shown ln the field data and the potentlal 

inhibitory effect found by Glraldeau, Jolnlng IS of Iittie use ln estabhshlng 



predictions for the expenments The data on aggresslon however, suggest 

that any potentla i transfer of rnformation between doves IS likely to be 

dlsrupted by aggresslon and that the net rntraspeclflC eHed of hlgh aggresslon 

and moderate JOI nlng 15 that doves rare!y end up foraglng next to other doves 

However, doves do commonly forage near grackles when the y are presen~ 

Tnerefore, grackles tepresent the main stable source of foragmg rnformatloF"J 

available to tt1e doves It 15 therefore more likely that grackle5 will be used as 

sources of information ln controlled expenmentai conditions 

Descnptlon of LaboratolV $judy 

ln pan two of the tnesls, two experrments were deslgned to test doves 

for demonstrator preference ln social learnrng Both tasks were slmllar to 

naturally occurnng foraglng problems, Expenment One tested demonstrator 

preference (grackle versus conspeclflc) ln a cholce test of novel foods ln thls 

expenment, the na'ive doves could rndlcate wtlether they preferred to cooy a 

conspeclflc or a heterospeclflc ln decld'ng whlch of two novel foods to eat 

Novel foods were created by colourrng cooked nce, the same food that was 

used ln the field trrals Prellmlnary expenments and training of deve 

demonstrators had shown that na'ive doves will net readlly appreach these 

foods wlthout other blrds showmg them that the foods are edlole 

Expenment Two was deslgned to test the doves' capaclty te learn a 

novel food-flndlT"\g prablem tram elther a heterospeclflc or a conspeclflc 

demonstrator ln tnls experrment, the nalve doves could apply a knawn mator 

act, pushlng, ta a novel stimulus, a lie covenng food mSlde a box Usrng the 

beak ta push aSlde obstacles such as leaves or sal1d obstructlng access ta 

food IS a commoniy observed technique ln Zenalda doves (pers obs) 

ln ooth expenments the t~sks are suHlclently similar ta normally 

occurnng behavlours to be ecologlcally relevant. whrle belng sufflclently 

artlflclal for them not to be already known by the animai Although no control 

groups were used to compare the rates of soc!al learnrng and rndlvldual 

learnrng, demonstrators were rnltlall; tralned rndlvldually usrng shaprng 

Grackles accepted the novel foods wlthrn minutes after they were presented 

However, the doves were reluctant ta eat the novel foods, and It took more 

than a week of daily presentations before they would eat When other dove 

demonstrators were allowed to observe the grackles feedmg dunng their 

presentation of the novel foods, thelr latency to eatrng was reduced ta a couple 
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of days The same was found to occur when training the demonstrators ta 

push a IId off a hole ln a box to obtam the food inslde 
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Experiment 1 
Methods 

For the expenmenta! study. doves and grackles were wlld-caught ln 

walk-In traps whlch measured 30 cm x 30 cm x 30 cm The cages were built 

out of wood frames (2 5 cm2) and 4 cm round crlcken wlre for the doves ar"\d 1 

cm square chlcken wlre for the grackles 

For Zenalda doves, the trapplr"\g procedure mvolved placlng a caged 

dove ln a resldent blrd's terntory. adjacent to an empty cage wlth the door 

open Once the resldent dove was a~racted, ail sides of the two cages were 

covered wlth pleces of pressboard (30 cm2) except the entrance This 

provlded the dove wlth only one way ot reachmg the Intruder. 1 e throLlgr. the 

empty cage ThIs was found to be the most eHectlve means of trapplng doves. 

as res/dent doves were qUlckly attracted to the Intrudlng dove and entlced Into 

the empty cage wlth food The closmg of the trap was contro"ed manually by a 

stnng attached to the door of the cage Grackles were attracted Into the traps 

by placlng food Inslde The blrds were trapped ln a vanety of locations tram 

each of the dlHerent sites ln wnlch the field data were cO!18ctad 

Once caught. the blrds were tagged wlth coloured and numbered leg 

bands, welghed, and housed tndlvldually ln the same cages used as traps A 

bowl of water was placed Inslde each cage, provldlng the blrds wlth access te 

a supply of elean water at al! tlmes The cages had one wall wlth 3 large 

openlngs (enlarged ehlcken Wlre) through whlch the blrds could reach petri 

dlshes (50 em 2 ) wrth food placed outslde the cage The blrds were fed an gg 
libitum dlet of mlxed flnch seed, bread crumbs. and rlce The dlet of the doves 

was occas1onally supplemented with cooked egg for extr2 proteln The 

grackies requlred a greater quantlty of pratem ln thelr daily dlet, so ln add:tlor 

to the above, they were fed cooked chlcken and beef and the occaslonal wlld­

cauQht Ilzard 

The expenments were run ln an outdoor aVlary located on the grounds 

of the Bellalrs Research Institute o~ McGl1i Unlversit}, ln Barbados. West Indles 

The aVlary was ongtnally a roofed concrete tank (2.4 m x 4,5 m x 3 m) whlch 

was modlfled :nto an enclosed area by constructmg walls out of wood and 4 

cm round chleken wlre The walls were covered wlth layered palm tronds to 

keep the rntenor of the aVlary shaded and isolated trom disturbances. 
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A table (08 m x 1 2 m) was set up at each end of the aVlary on whlch 

the expenments were run Tlle two exoenmental areas were separated bv a 

curtam, whlch fJnctloned as a bhnd dunng expe'lments and as a vlsual barner 

between the blrds on eact'J table (FlgJ~e 21 ) 

The objective of the flrs! expe r l:1lent was to determlne the na:ve doves' 

preference for elther the food type eaten by a conspeclflc or the one sater: by a 

gracKle Two doves al")d two grackles were tralned as demonstrators of the 

nove: food whlch was cooked nce coloured elther red or green wlth 

commercla: food dye The novel foods mlxed Wlth plain nce, were presented 

to both trie dove demor"Jst ralYs a'îd the grackle demonstrato~s The grackles 

ate the nce qUlckly, but the doves pecked at It onl)' after be: ng able ta obse'-ve 

the 9 rackles 

Once ail four demonstrators were famtllar wlth the foods, they were 

placed on the expen mental tables ln the fol!oWIr"lg set-up one grackle 

demollstrator and one dove demonstratar were placed slde by side on eacr, 

table faCing a nalve dove observer The observer's cage was posll l oned 

dlrectiy opposite the mldllna separatlng the two demonstrators' cages (see 

Figure 21) The nalve dove therefore had constant visuai contact wlth both 

demonstrators dunng the presentation part of the tnals There was no overt 

aggresslOr'l between caged doves, nor was there a te ndency to avold the slde 

of the cage closest to the dove de'11onstrator 

Dlmng the expenments, the doves' w81ghts were reduced on average 

to 85°'0 of thelr maximum welgh:, measured elther upon C2~ture (free rangmg 

weightl, or after aQ .U"Ql1~Dl feedmg Belare a tnal, each naive dO\le was placea 

ln an expen mertal Sbt-up and food depr:ved for approxlmately 20 hours ThiS 

ensured that the blrds were sufflclently mot.vated and habltuated ta the 

demcnstrators before each sess:o r : Ail sessions were conducted betweer: 10 

am and 4 pm The bi rds were on!y fed dunng the expenme nts or shonly 

afterNards, and then wlth Just enough food 10 malntaln thelr stable welght 

whlch was assessed on a dally basis 

Each nalve dove was glven a flve minute demonstratlon of the dove and 

grackle demonstrators slmu!taneous!y eat:ng one of the two colours of rlee 

presented ln a petri dlsh (Figure 22) Ail nalve doves had expenence eatlng 

out of petn dlshes, for an average of two days pnor to bemg tested Of the 30 

na"lve doves tested. 15 observed the grackle demonstrator eatme red riee and 

the dove demonstrator eatlng green rice, whtle the other 15 observed the 
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reverse After the flve minute demonstratlon, the demonstrators' food was 

removed and a barner was placed between the na"lve dove's cage and the 

demonstrators' cages The na-Ive dove was ther presented SlmL,;ttaneously 

wlth the two colours of rlce, each one offered on the same side of the cage as 

Ifs demonstrator's was (Figure 22) The obser\ler had flve mmu!es to ctloose 

one of the eolours A preference was determlned br the coloured rlee whlch 

was flrst peeked at If no eholce was made after flve minutes, the food was 

removed and the tnal repeated Or,ce a colour was pecked at. the food was 

Immedlately removed and the tnal was repeated once to test for stabillty ln 

cholce A max! mum of 10 tnals per day were g!ven for up ta flve consecutive 

days, or untll two consecutive food eholces were made Two blrds were tested 

perday 
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Experlment 1 

Results 

The results of Expenment 1 are glven ln Figure 23 Of 30 doves tested. 

21 chose the colour of rlee eaten by the grackle demonstrator. whlle 9 doves 

chose the colour eaten by the dov€' demonstrator This IS slgnlflcantly d!fferent 

from random when tested Wlt~ a Chi Square test wlth Yates' correction for 

contlnUity (Zar 1984, X2 = 4034, p<O 05) 

However, t:1IS analysis only takes mto account the flrst cholce made by 

the doves and cannat rule out the posslbilny that observers are slrnply trymg 

both food types ln succession Each observer was thus gtven one addltlonal 

trial after f!rs! peckrng at the rlce ta determrne how stable It'S cholce was The 

results takrng Into account both cholces are illustrated ln FIgure 24 Of the 30 

doves tested. two made unstable chc:ces One of these doves coplad a dove 

demonstrator on its flrst cholce and then copled a grackle demonstrator on Its 

second cholce while the other dove dld the opposite Overall, 20 doves 

copied a grackle on both cholces, 8 copled a dove on bath cholces, and two 

made unstabie cholces 

Expected frequencles for each of the three categones were determrned 

fram comblned random probabllit'es If cholce IS random. there IS a 0 5 chance 

of copylng elther demonstrator on Tnal 1. and a 0 5 chanC8 of dOlrg sa on tnal 

2. Therefore. there 1$ 0 5 x 0 5 = 0 25 chance of copymg the same 

demonstrator specles on bath tnals There IS a 0 25 + 0 25 = 0 5 chance of 

makmg an unstabie cholce, tram a 0 25 cnance Of choosmg a dove and then a 

grackle, piUS a 025 chance of chooslng a gracl<le and tr18n a dove USlng 

these probabli!tles to calculate expected frequencles. a slqnlflcant dlfference 

was found wlth the observed trequencles ln él Ch, square af'lal)'s:s (X2 == 32 13. 

p<O 001) Theretore, doves chose to sa! a nove! food demonstr.:::ed by a 

grackle slgnlflcantly more aften than a nove! food demonstra~ed by a 

canspeciflc 

ThiS result occurred regardless of dlfferences ln pecklng rate For 

example, ln 10 randomly chosen observer/demonstrator pamngs. 7 doves 

observed a dove demonstrator eatlng more than a grackle dE:monstrator, but 6 

of them capled the grackle. In the remalnlng three cases the grackle 

demonstrator was observed to eat more than the dove demanstrator, whlle the 

na'lve doves chose the food eaten by the grackle 



As shown by Figu re 25, neither colour of rice was preferred by the 

observers (X2 = 0.84, N.S), and as Illustrated by Figure 26, there was no 

interaction between the colour of nce chosen and the demonstrator of that 

colour, as determtned by a 2 x 2 contmgency table (X2 = 0.63, N.S) 
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Experlment 2 
Methods 

ln the second expenment, the doves were required to learn a novel 

task, pushmg a hd off an opening ln a box to reveal food Inslde The IId was a 

black plastic jar cover, 5 5 cm ln diameter and 1 cm hlgh The box was 

constructed Out of pressboard and measured 7 cm x 7 cm x 3.5 cm wlth a hole 

(1 cm deep) cut ln the top. 5 cm ln dlameter 

The same subJects and demonstrators were used as ln the flrst 

experiment and no changes were made to tne aVlary or expenmental set-up 

(Figure 27). Demonstrators were trained to push the Itd off the box by startmg 

wlth the IId partly covenng the food and th en progresslvely covenng the entlre 

hole The nalve doves were allowed ta hab!tuate ta the food box for an 

average of two days before the experiment by havtng thelr food presented ln 

the box wlthout the IId. This procedure was simliar to the flrst expenment 

where the doves were presen1ed thelr food ln petn dlshes before and dunng 

the expenment 

During the demons~ration phase of the second expenment. one blrd 

pushed a !Id off and fed fram a bo), whlle the other one fed from a petn dlsh 

Both contamed the same food, mlxed seed and cooked white nce Of the 22 

doves tested, 11 observed a grackle demonstrator pushlng a IId and a dove 

eatmg from a petn dlsh and 11 observed the opposite ln each flve minute 

demonstratlon. the demonstrator with the box could only fllp the Itd once and 

eat trom the box. while the other demonstrator slmultaneously ate from the 

petn dlsh 

The demonstrators' food was then removed and a barner placed 

between the observer and the demonstrators The na'lve dove was then 

ofiered a cholce between a box wlth a lid and an empty petn dlsh. arranged to 

comclde wlth th~ side of tnelr demonstrators (FIgure 27) As ln the flrst 

expenment, observers were glven a maximum of 10 tnals a day fo~ flve 

consecutive days Testing was termtnated If an observer succeeded ln 

removmg the hd and eatmg on two consecutive triais After 50 unsuccessful 

tnals, the observer was consldered unable to perform the task. In addition ta 

lid removals, pecks at the empty control dish were recorded for each dove 

After the termmatlon of Expenment two, ail birds were fed gQ libitum and set 

free. 



Experlment 2 
Results 

The results from Experiment 2 are summanzed m FIgure 28. The left 

side of the graph (A) represents the number of doves that dld or did not leam 

from thelr demonstrator to remove the lid and eat from the box Of the 11 

doves that observed a grackle demonstrator push the /id and eat. 7 'eamed. 

while only 1 dove out of 11 learned after observmg a dove demonstrate the 

task Ten doves observing a dove demonstrator push the !Id did not learn. as 

compared to only 4 doves not learntng tram the grackle demonstrator When 

tested wlth a 2x2 contingency table (Zar 1984). there was a slgmflcant 

relatlonshlp between the number of doves tha! learned ta eat trom the box and 

the demonstrator they learned fram (Xc2 ~ 4.92. p< 0.05, n=22). 

More surpnsmgly. grackle demonstrators seemed to mfluence 

observers even when they provlded the tnappropnate mformatlon. The nght 

side of FIgure 28 (8) represents the number of doves that pecked at an empty 

petn dlsh rather than at the lid covenng the food When a doye demonstrator 

was removlng the Itd and a grackle demonstrator was eattng tram a petn dlsh. 

five doves pecked at the empty petn dish When the demonstrators were 

reversed and a dove demonstrator was eatmg trom a petri dlsh, no doves 

pecked at their empty petn dish. There IS a signiflcant relationshlp between 

the number of blrds whlch pecked at the empty petri dish and the demonstrator 

they observed eatmg from a similar open dish (Xc2 = 10 05, p<0.01) 
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Discussion 

Exoenment One - Food Cholee 

ln the first expenment. each dernonstrator provided the same type of 

information, the edlbillty of a novel food Both the grackie and dove 

demonstrators ate out of petn dlshes, both were glven the same amount of 

food and the same type of food, wlth the on:y dlfference being the colour of the 

food From tne results of thls expenment, It 15 clear that doves preferentlally 

copled the graekles' food Cholee (FIgure 23), even on two consecutIve cholce 

tests (FIgure 24), This ftndmg IS further strengthened by preltmmary tests 

which found that daves appeared to prefer red nce over green and blue nee 

when given a cholee wlthol.lt any prevlous demonstratlon However, when a 

demonstratlon was show~ before a colour choice test, there was no colour 

preference found overall (FIgure 25) and there was no relatlonshlp between 

the number of doves eopymg each demonstrator and the colour demonstrated 

(FIgure 26) 

Expenment Two - Food-Fmd",g Task 

ln the second expenment, each demonstrator provlded dlHerent types of 

Information The same type of f001 was eaten, but thls was presented ln two 

dlHerent food d!shes, a Ild-covered '')ox or an open petn dlsh Prevlous to the 

expenment, ail na'ive doves had ex~enence eatlng this food out of both 

uncovered boxes and petn d:shes iherefore, the only new informatIon to be 

learned was how to reach the food Inslde the box, I.e how to rernove the Iid 

One demonstrator provlded the necessary information for the observer to 

obtaln food. whtle the other demonstrator provlded Irrelevant information, 

slnce each observer wa8 tnen g:ven a cholee between a Ild-covered box and 

an empty petri dlsh 

The doves appeared to be more capable of us mg the food-ftndmg 

mformatlon when It was provlded by a grackle (Figure 28A) Even more 

surpnsmgly, almost hait the doves that observed a dove demonstratlng the Itd­

pushmg task (and therefore observed a grackle eat from a petn dlSh), pecked 

thelr empty petn dlsh rather than the Ild covenng the food No doves pecked 

the empty petn dlsh after observtng a dove eat from a petn dlSh (Figure 288) 

Ove ra Il , the na"lve doves were found to direct thelr foragmg behavlour 

towards .,dmuli that mest closely resembled the stimuli thelr grackle 
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demonstrator tnteracted with. When shawn the correct stimulus (the lid­

covered box) by a dove demonstrator, and the wrong stimulus (the petri dlsh) 

by a grackle demonstrator, the naïve doves preferentlally chose to Interact with 

the stimulus associated wlth the grackle, regardless of its usefulness to obtam 

food 

PrevIOU$ Work on Zenalda Poves 

The present results can shed sorne light on those previously obtained 

on Zenalda doves by Lefebvre and Palameta (MS) They confirm the earlier 

ftndlng that Zenalda doves are capable of social learntng. but suggest that the 

Identlty of the demonstrator specles rather than stress assoclated wl'lh 

expenmentatlon may explam the poor performance of doves ln one of 

Lefebvre and Palameta (MS)'s expenments ln thelr expenment 1, Lefebvre 

and Palameta (MS) brought wlld-caught Zenalda doves to the laboratory and 

gave them !Id removal demonstratlons by a conspeclflc. 

Only 4 out of 15 observer doves later solved the IId removal prablem. 

However, Zenalda doves were also poor ln learnlng the IId removal problem 

by shapmg ln the absence of a dernonstrator. In Lefebvre and Palameta 

(MS)'s expenment 2. Zenalda doves were pre-tralned on a simple variant of 

another tood-flndtng problem, removing the stopper on a tube contarnlng 

seed Doves were then elther mformed or not by a conspeciflc demonstrator 

that a change ln technique was now required to remove the stopper Only 

under these conditions of extensIve pre-training could Zenalda doves be 

shown to Imitate, ln tne sense that the group thar was mformad of the change 

modlfled Its behavlour much more qUickly than the umnformed b,rds who 

could only rely on feedback from the apparatus Followlng these results, 

Lefebvre and Palameta (MS) conclude that extensive pre-traIning of the type 

glven ln expenment 2 (but not ln expenment 1) IS requlred to reduce the stress 

of captlvlty and testtng. and allow Zenalda doves to show thelr potentlal for 

Imitation 

However. the present results suggest that low number of doves learntng 

''1 Lefebvre and Palameta (MS)'s flrst expenment could be due to the tact that 

conspeclflcs were used as dernonstrators The food-flndmg task ln the present 

study is slmllar to the task of Lefebvre and Palameta's flrst expenment ln the 

sense that both mvolved pushlng a !Id ta uncover food. The proportion of 

observer doves learnmg fram a COr:S;')8ClfIC is also comparably low in the two 

39 



studles 1 out of 11 here, 4 out of 15 in Lefebvre and Palameta's expenment 

ln both of these expenments, more doves succeeded ln obtalntng food throug~l 

mdlvldual learnlng or trom observlng a heterospeclflc demon5trator than by 

observlng a cons~eclflc Therefore, the conclusIon of Lefebvre and Palameta 

that Zenalda doves requlre more habituation to tastlng conditIOns than do ferai 

pigeons may be questloned Lefebvre and Palameta (MS) may simply have 

used the wrong klna of demonstrator. 

Mechan1sms Involved 

The precise mechanlsm responslble for the social learntng obtalned ln 

thl8 study 18 dltflcult te pir'1pomt, since the expenments were not speclflcally 

deslgned to dlscrlmlnate between the vanous possibllttles As Palameta 

(1989) has shown. the best way to rule out simple mechantsms and 

demonstrate the eXlsteflce of true Imitation 15 to produce minute vanatlons ln 

the mator act req:_Jlied for solvlng a task and to control for ail 3pparatus-hnked 

cues assoclated wlth these vanatlons ThiS was done !n Lefebvre and 

Palameta's (MS) second expenment. and successfully showed that Zenalda 

doves were capable of Imltatrng conspeclflcs 

ln the presert experiment. testlng of observers was delayed untll the 

demonstrators were out of thelr vlew ThiS procedure can rule out social 

facilitation, whlch requ:res simuitaneous performance of the demonstrator 

There IS a speciflc brm of local enhanC8ment that the deSign used ln thls study 

cannot rule ou! . one based on a position eHed Dunng observer testlng, rlce 

colours ln exoenmerll Î and dlsh types ln expenment 2 were placed ln the 

same left/nght position as they had been dunng the def"lonstratlon As ln 

practlcally ail cage stud!es. observers were orevented from movtng towards 

the place trom wr:lch thelr demonstrator fed and therefore had ta affect some 

ktnd Of spa11al tranSposition of what they saw to thelr own testlng apparatus A 

Simple ruie lil\e "pec~, for food on the same side as the heterospeclflc 

demonstrator d,d" could sufflce here, wlthout any need to assume Imitation or 

stimulus enhancement of the demonstrator's actuai behavlour ThiS could also 

explam the apparently Incorrect behavlour shown by the flve doves who 

pecked at thelr empty food dlsh after seelng a grackle demanstrator eat from 

its open dlsh. In thls case, the behavlour, ln ItS Initiai stages at least, IS clearly 

not malntalned by food relnforcement nor gUlded by food-assoclated stimuli, 

since there is no food. 



Natural shapl ng can also be ruled out. Ali observers had been given 

pnor exposure ta the open dishes they would later be tested wlth, but thelr 

response to testmg reflected a clear demonstratar effect Had natural shaplng 

been sUffICler1t, exposure to the dlshes wauld have masked the vanatlon seen 

ln response to demonstrator specles Shapmg may explaln a portion of the 

learnmg effect but an addltlonal social component IS clearly reqUlred ta 

account tor the results 

ThiS component could be local enhancement or true imitation. We 

know tram the expenments of Lefebvre and Palameta (MS) that Zenaida 

doves. IIke pigeons (Palameta 1989) are capable of true Imitation, so it is at 

least concelvable even ln the absence of the reqUired expenmental contrais, 

that Imitation was used in the present case Local enhancement cannot be 

ruled out emplrlcally here and ln cases where bath It and ImitatIOn are not 

seosratl3d by precise techmcal procedures, animais may use bath types of 

informacon what parts of the environ ment to interact wlth and what motor acts 

to copy 
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4. GENERAL DISCUSSION 

Was the Hypothesis SUPPQrted? 

The hypothes!s tested P1 thls study, that soclallearning In a terntonal 

dove flJnctions pnn:anly ln mlxed specles foragmg groups, recelves partial 

cOiîflrmatlon trom tne resu!ts of the field study and clear confirmation from those 

of the cage expenments ln learnmg bath to feed on a novel food and to solve a 

novel food-flndrng problem, Zenalda doves clearly copled thelr grackle 

demor.strato~s even to the pOint of Imrtatlng the gracl\.les' Irrelevant behavlour 

wI1de a conspeclflc demonstrated the relevant technique This preference for 

grack1es as mformers of f0ragmg behavlours IS consistent wlth the hlgh 

absolute frequencl8s of mterspec!flc )olnlng found ln the provisioned field tnals. 

coupled wlth the low levels of interspeclflc aggresslon and the hlgh levels of 

mtraspeclflc aggresslon It 15 Inconslstent wlth the Shift to hlgher absolute 

frequencles of Intraspeclflc jOlnlng when grackles become less numerous ln ttle 
unprovlsloned tnals Th;s shltt suggests that jOlnmg depends Instead on the 

number of b:rds present. an interpretation conflrmed by the analysls of Jolnlng 

rates relatl'v'e to the proportion of each species present and the correlations 

calculated over the vanous field tnais 

Two Itnes of argument suggest that the Inconsistency may be more 

apparent than real ln the flrst place mdlscnmmate jOJnlng by Zenalda doves 

often leads te short-I:ved. unstable aggregatlons when several doves end up 

feed'lîg togetner Intraspeclflc aggresslon will cause the aggregatlon to break 

up. as eVldenced by the very low frequency of multiple dove fcraglng groups 

found m the average scan (Figures 2 and' 2) Not only does mtraspeclflc 

jOlnlng lead ta unstable aggregatlons It aiso creates poor conditions for 

information transfer When aggresslon Interrupts the foragmg bout that fol!ows 

jOlnlng any Information that IS potentlally transmltted 15 subJect to bemg 

dlsrupted or mcompiete Even If adequate Information IS obtamed, thls may 

often prove use1ess, slnce mtrudmg doves are chased by terntonal resldents 

and cannot feed on the food type and location they were attracted to ln a field 

Situation, sucn Instances of stimulus or local enhancement are Ilkely to be the 

most frequently encountered sources of foragmg information Imitation of a new 

searchmg and/or handling technique IS probably a much rarer occurrence than 

enhancement. though due to ItS possible cognitive Implications, ImitatIOn has 

attracted considerable attention In the literature (see revlews by Galef 1976, 



1988, Hauser 1988, Palameta 1989, Wh;ten 1989, Visaiberghi and Fragaszy 

1990a) 
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The second reason why random Jolnmg ln the field IS not Inconslstent 

wlth selective copylng of heterospeclflcs ln captlvlty IS that the Information 

transmltted ln the two cases IS very olfferent The cage expenments were 

speclflcally designed to produce simuitaneous and conflictlng InfOrmation 

commg from two dlfferent sources ln cOl1trast. dunng the provlsloned field 

tnals, the information comlng fram dlfferent foragers was the same, slnce nlne 

Identlcal patches of nce were presented Glven that nce was not a novel food 

and that foragmg tnals were repeated ln each location flve tlmes, the doves 

were not gam1ng new Information each tlme they joined a patch. The foragmg 

tnals were not designed to test for soclalleamlng, but rather the pOlentlal tor 

information transter by determlntng foraglng aSSOciations ln contrast, the cage 

expenments were designed to test for bath the presence and directIOn of social 

learnlng 

ln the unprovisioned tnals, information was likely to be less 

homogeneous as the food sources avallable were not controlled. However, It IS 

concelvable that Information about food sources IS most valuable to the doves 

when It IS a novel and temporary nch food source ln a clumped distribution 

Often when these food sources are avadable, grackles are qUlck!y attracted to 

the locatIOn These situations then closely Imltate what OCCUiS dunng a 

provisioned foragmg tria! where there are many giackles and few doves 

present. and doves jOln feedlng grackles more than conspeC'lflcs 

Indirect eVldence from the present study suggests lhat o'le of the 

alternative hypotheses glven ln the introduction, the possible raie of Imitation ln 

kln group foragl:lg IS unllkely to explaln the presence of social learnmg ln 

Zenalda doves ln the random scan data taken bath durtng prOVISIOned and 

unprovlsloned tnals, doves were rarely seen to forage wlth othe r doves These 

flndmgs are consistent wlth those of Lefebvre (MS) and suggest that there IS 

Ittt!e potentla! for social learnlng to occur between mates or between parents 

and ottspnng, Slnce these IndlVlduals seldom forage together Although any 

detlnlte conclusIons on th,s hypothesls must await direct expenmental testmg. 

the eVldence here pOints to the fact that km group foragmg IS almost certalnly 

less important than mlxed specles group foraging ln provldmg a settmg for the 

transfer of Information. 
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Past Studles on Interspeciflc Learnmg 

ln the pasto studles on mterspeclflC social learntng have fit tnto one of two 

categones Sorne of the studles were simple anecdotal reports of one 

tndlvld:.lal apparently learnmg l:'l eat or avold a novel food (Greenberg 1976, 

Rothschild and Ford 1968. Swynr,<3rton 1942) or learmng to obtaln food usmg a 

tool (Mdllkan and Bowman 1967) by observlng a heterospeclflc perlormmg a 

similar behavlOur The rest of the studles compared the number of observers or 

the efflclency with whlch observers could learn a new foragmg tas" dependtng 

on the demonstrator of that task (Turner 1964, Mamardl et al 1972, Benel 1975 

Sasvan 1979,1985) 

The results of these stuoles vaned Studyrng alblno rats whlch observed 

a demonstratlon by elther a Mongohan gerbll or a conspeclflc, Benel (19751 

found no s!gniflcant dlfference between the number of tnals requlred for each 

group ta reach thelr cntenon Sasvan (1979, 1985) found that more adult b!rds 

of vanous tlt and thrush specles could learn from conspeclflcs. but found no 

dlfference when juvenlles were tested Turner (1964) found that sparrows 

responded more weakly to chaffl'1ches than they dld to thelr own specles wher: 

both periormed the same foraglng behavlours Studylng small mammals. 

Mamardl et al. (1972), found that more hamsters learneo when shown a 

demonstratlon by a mouse (39%) than a conspeclflc (16~~) It should be noted 

here that proportion of animais learntng even ln the most efflc!~nt condition IS 

unusually low. suggestmg that 81ther the specles or the task used by Mainard pl 

al (1972) may De mappropnate 

ln add·tlon to the fact tha! the results of these studles are contradlctory 

the exoerlments themselves suffer trom the problems mennoned earller ln the 

introduction The present thesis !S the only study of mtersoec,flc SOCial learnl nç 

w~1ere pa:nng of demonstrator and observer specles I~. based on para!le! tlPIO 

data Cnoice of the heterospeclflc demonstrator used here was detHmlneri hv 

aSSOCiation, jOlnlng and aggress10n trequencles Ir! both provls.oned and 

unprovislor"\ed flelo observations Grac~les were chosen because they WHe 

clearly mvolved ln more foraglng Interactions than the other th'ee specles 

encountered by Zenalda doves An effort was also made ,n thls thesis to devls~ 

ecologlcally-relevant foragmg behavlOurs for the learnmg expenments Fmally 

the counterbalanced deSign Involvmg confllctmg sources of information 

provlded by the two demonstrators allows a more precise test of the hypothesis 

than the deSigns used ln prevlous studles For one, pravldlng confllctlng 
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mformatlon drastlcal!y reduces the probabllity that no difference will be found 

between heterospeclflc and conspeclflc demonstrators, slnce observers are 

forced to choose between the two solutions offered Prevlous stud:es do not 

use thls technique and It iS thus possible that sorne reported fallures ta reJect 

the null hypothes!s are SpLlrJOUS because of thls Taken together. these 

arguments suggest that more adequate contrais are needed to evaluate the 

slgnlflcance of results obtalned ln other specles and that the present study 

provldes the clearest assessment or the ecologlcal basls of Interspeclflc social 

learnlng 

A PnQrI Expectatlons 

The results obtamed ln thls study may seem counter-Intultlve. There is 

no reason to expect a pnon that an indlvldual should leam more easily trom a 

heterospeclflc than from a conspeclflc. Even though past studles on 

mterspeclflc leammg have found vanable results. loglcall)', conspeclflcs should 

be more Informative dernonstrators because they have SI mllar motor capacltles 

and dlets Other specles will never perfectly overlap ln dlet and may be capable 

of motor acts that are Irrelevant or Impossible for the na'ive Indlvldual ta perform 

ln the case of Zenalda doves and grackles, these dlfferences are even more 

pronounced as the latter IS an omnivore with a dlet ranglng trom plant matter to 

animai matter, Includmg Insects and IIzards, as weil as human bod scraps 

(Ffrench 1973, Stamps 1983) Grackles also have a greater motor abdlty, being 

able to move thelr he ad and neck more than daves. and to use the!r beak for 

flner mavements Zenalda daves' beak movements are much more grosso most 

often Inlfolv:ng pecklng downwards or sideways These dltrerences were most 

obvlous ln prehmmary expenments whef"l a dove al1d grackle were allawed ta 

tnteract wlth a box contam:I1g food covered wlth tissue paper held 1;; place by 

an elastle The grackle Immedlately pecked through the tissue paper, putled the 

elastle off the box. ate ail the food Inslde and then pushed the box over Ol1ly 

after observmg the gracKle dld a dove peck at the tissue paper, but even then It 

was very dlfflcult for the dove to ~Ierce It The only motions towards the elastic 

were downward pecklng movements, 

Even wlth these dlfferences between mator capablhtles and dlet. Zenalda 

doves still preferentlally Imltated both the food choice, and a food fmding 

technique of a grackle demonstrator. Grackles roost communally (Ffrench 

1973) and feed ln groups. thereby exploltmg unevenly dlstributed food sources 
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more efflclent1y accordmg to the "information center" hypothesls (Ward and 

Zahavi 1973) Grackles orobably also experlence a greater range of food types 

compared to doves, as thelr foragmg IS not restncted to smal! areas Therefore, 

by bemg able to observe and JOIn foragmg grackles, doves are exposed to more 

foragmg information than they would be by obse:Vlr 9 conspeclflcs However, 

observmg a heterospeclflc demonstrator necessanly Involves a great de al of 

filtenng out of Irrelevant Information about both food and behavlour. as the 

doves have dlfferem digestive and motor capabdltles The added cost of 

flltenng must thus be w81ghed agalnst the lower cost of aggresslon and/or the 

hlgher value of foragmg information to determme preferentlal learnmg tram the 

heterospeciflc Preferentlal tnterspeclflc learnlng IS thus ail the more surpnsmg 

given these factors 

Effects of scrounglnç on learnlng 

JOlnrng the food fmd 01 a skilled mdlvldual 15 known to Inhlblt the 

transmiSSion of food-flndmg skilis ln pigeons (Glraldeau and Lefebvre 1986, 

1987) ln thls study, an experimental evaluatlon of thls phenomenon ln Zenalda 

doves was not possible, slnce observers could never share the demonstrator's 

food dlscovery The expenments also Imposed a dlnerent Situation on the blrds 

from one that would occur normally ln the field. a dove at a food patch would 

most probably direct aggresslon to a conspeciflc whlch attempted to share It'S 

food f,nd ln the cage expenments, thE' dove aernonstrator IS prevented from 

domg tillS HO'vvever, the field study Indlcates that learnmg may no t ilecessanly 

be Inhlblted by scroungmg slnce the presence of grackles IS not constant 

Lefebvre (1986) h3S shawn that behavlours are transmlttec more rn unstable 

populations where skliied mdlvlduals are frequer'lt:y absent and Lefebvre and 

Palameta (1988,\ heve demonstrated tnrougrl computer Simulation:=:, that 

Instabllity of populatior'lS 15 sunlclent to counteract the frequency-dependent 

inhibition caused by scrounglng 

As a flrst stage ln the exammatlon of the dynamlcs of social learnlng ln 

mixed specles groups, the results rc. Jealed here are Intngumg Determmlng the 

precise conditions in whlch one would fmd Inhibition of social learnlng followlng 

interspeciflc joinlng can only be left to future studles. 
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Social LearomQ and Scramble Competition 

The eVldence trom the field study shows that doves use scramble 

competition wlth grackles and mterference competition with conspeclflcs 

Palameta (1989) has proposed that sc"amble competltlor'! may Increase the 

selective pressures O:l opportunlstle animais to learn novel skJlls Opportunlsm. 

as Klopter (1959) flrst suggested. frequently exposes animais ta novel and 

unpredlctable foods VVhen opportunlsm 15 comblned wlth scramble 

competition. rapld IOgestlon of novel foods may be most efflclently ach;eved by 

social learnmg Genetlc pre-programmmg 01 behavlours cannot track novelty 

as qUlck'y as learnlng can. and IndlvldJat learnlng IS slower th an social 

learnIng unless extensive shaplng occurs (Corson 1967. Lefebvre and 

Palameta MS) 

Lefebvre and Palameta (1988) have proposed that group foragmg may 

have favoured the appearance of cu1turai transmission, sroce greganous 

animais most often compete by scramble techniques The present study, 

combIned wlth the resiJlts of Lefebvre and Palameta (MS), suggests that group 

foraglng should not be restncted to moncspeclflc cases. as Implted by Lefebvre 

and Palameta (1988), but should IOclude both intra- and interspeclflc social 

foraglng The Important factor may not be whether foragmg aggregatlons 

IOclude one specles only or several specles, but the type of foragmg 

interactions that occur withlO the aggregatlons Interference competItion may 

dlsrupt any potentlal social mformatlon ,ld leave only scramble competition as 

botn the source and selective pressu rp for cultural learnmg The precise 

species one 15 competmg Wlth by scrambfl"g may thus be less Important than 

the eXistence of scramble competition Itself 

This hypothesls IS consistent both wlth studl8S on the greganous ferai 

pigeon and the terntorlal Zenalda dove Pigeons predomlnantiy forage with 

conspeclflcs alld use scramb!e competition agalnSt them rather than 

Interference Thf.ly have been shown ta learn fa!rl)' easlly trom conspeclflcs ln 

numerous studles (Epstein 1984. Palameta and Lefebvre 1985. Palameta 1989, 

Lefebvre and Palameta MS) ln CO'ltrast, Zenalda doves use Interference 

competition wlth conspeclflcs and scramble competition wlth grackles Social 

learnlng trom conspeclflcs has been found to be dlfflcult bath 10 the present 

study and that of Lefebvre and Palameta (MS) Indeed. as thls thesls has 

shown. Zenalda doves prefer to learn tram the heterospeclflc they normally 

compete wlth by scramblrng ln the field. 



The scramble competition hypothesis can thus replace the greganous 

foragtng hyouthesis proposed by Lefebvre and Palam~ta (1988) Bath terntonal 

and group-living specles can be used ta test predictions from the hypothesis 

For Instance, If scramble competlt!or, I~ (he key factor and not the fact that one 15 

foragtng with a conspeclfic or a heterospeclflc, greganous lmds Ilke the pigeon 

and the grackle should show no dernonstrator preference ln Montréal, pigeons 

routlnely encounter specles IIke House sparrows (Passer domestlcusl and 

European star1tngs (Sturnus vuigans) when foraglng wlth other pigeons (pers 

obs.). SinC!3 scramble competlt!on IS used bath mtra- and Interspeclflcally, 

pigeons should not selectlve!y le am tram otner pigeons or trom starllngs and 

sparrows If the scramble competition hypothesis holds ln the same way. If we 

reverse the design used tn th,s thesis and present grackle obJervers wlth dove 

and grackle demonstrators, we would also not expect slgmflcant demonstrator 

preference 
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Table 1 

The mean number of b!rds present per scan and the total frequency of Jommg 
and aggresslve Interactions for the f!ve specles seen on provlsloned tnals 

Mean number 
of birdsiscan 

Jommg 
by Zenalda 
doves 
towards 

Aggresslon 
between 
Zenalda 
doves and. 

Zenalda 
dove 

1.15 

207 

1374 

Carib 
g"ackle 

786 

401 

17 

Lesser 
Antillean 
bullflnch 

o 18 

18 

0 

G10ssy 
cowb!rd 

o 32 

8 

0 

Ground 
dove 

o 01 

0 

---------~---
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Table 2 

Two dlfferent methods of calculatmg the expeC1ed trequency of doves jOJnlng 
or aggressmg conspeclf1cs and grackles at three hypothetlcal patches of food 
based on a frequency of 200 observed events 

Method Composition Relative Expected 
of patches proportions frequencles 

Example 1 

Number A 1 dove 1 dove = 005 mtraspeclflc = 10 
of blrds B 15 grac~les 18 grackles = 0 95 mterspec!f,c = 190 
present C 3 grackles 

Specles A dove (n=1) 1 patcr 
present B grackles (n=15) wltrl dove = 0.33 mtraspeclflc = 67 

C grackles (n=3) 2 patcnes mterspeclflc = 133 
wlth grackles = 066 

Example 2 

Number A 1 dove, 1 grackle 1 dove = 0.05 mtraspeclflc = 10 
of blrds B 14 grackles 18 grackles = 0.95 mterspeclflc = 190 
present C 3 grackles 

Specles A' dove (n=1) 05 patch In!raspeclf!c = 34 
present grackle (n=1) wlth dove = 0.17 Inte rspeclflc = 166 

B grackles (n=14) 25 patches 
C grackles (n=3) wlth grackles = 0 83 
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Table 3 

1 
The mean number of blrds present per scan and the total trequency of jOlnlng 
and aggress1ve interactions for the flve specles seen on unprovlsloned tnals 

Zenalda Canb Lesser Glossy Ground 
dove grackle Antillean cowblrd dove 

bullflnch 

Mean number 
of blrds/scan 364 2.57 048 0.02 032 

JOlnlng 
by Zenalda 123 81 11 1 3 
daves 
tawards 

Aggress,or. 
betwee:, 468 10 0 0 0 
Zenalda 
doves and 
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List of Figures 

Figure 1 . Outil ne of Barbados. st;~wlng the positIons of the flve sites used 

for field tnals and trappmg 

Figure 2: Average nu mber of patches per scan in the provlsloned tnals. 

occupled by erther a smgle Zenalda dove. more th an one 

Zenalda dove, a single Zenalda dove with one or more grackles 

or more than one Zenarda dove with one or more grackles Error 

bars represent standard error 

Figure 3: Scatter dlagram of the relatlonshlp between total frequencles of 

mtraspeclflc aggresslon and joinlng ln the provlsloned tnals. The 

Spearman rank correlation coeffiCient (rs) and the slgnrflcance 

level for tnls relatlonshlp are shown on the nght 

Figure 4: Scatter dlagrams of the relat!onshlp between (A) total 

frequencles of mtraspeclflc jOtntng and the mean nu mber of 

doves par scan and (8) totai frequencles of mtraspeclflc 

aggresslon and the mean number of doves per scan. In the 

provlsloned tnals The Spearman rank correlation coefficient (rs) 

and the slg'lI~lcar)ce level for each relat'onshlp are shown on the 

nght 

Figure 5: Scatter dia;: ra:-n of the relatlonshlp between tnuaspeciftc 

aggress1or. and JOlntng per dove ln the provlsloned tnals The 

Spearman rank correlation coefflclEmt (rs) and the significance 

level for thls relatlonshlp are showr. on the nght 

Figure 6: Scatter dlagram of the relatlonsh!p between total frequenCles 

of Interspeciflc aggresslon and jOlnlng ir, the provisloned tnals. 

The Spearman rank correlatIon coeffICient (rs) and the 

slgnlflcance level for this relatlonshlp are shown on the right 
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Figure 7: Scatter dlagrams of the relatlonshlp between (A) total 

frequencles of Interspecfffc Jolnlng and the mean nurnber of 

grackles per scan and (B) total frequencles of mterspeclflc 

aggresslon and the mean numbe r of grackles per scan, 111 the 

provlsloned tnals The Spearman rank correlation coefficient (rs) 

and the slgn'flcance level for each relatlonshlp are shown on the 

nght 

Figure 8: Scatter dlagram of the relatlonshlp between mterspeclflc 

aggresslon and Joming per grackle ln the provisioned tnals The 

Spearman rank correlation coefficient (r s) and the slgnlflcance 

level for thls relatlonshlp are shawn on the nght 

Figure 9: Total frequency of observed jOlnmg per area. compared ta the 

expected frequencles based on the number of blrds present 

A. Intraspeclflc B Interspeclflc 

r : p<O 05, .... p<O 01 . **- p<O 001} 

Figure 10 : Total frequency of observed JOlnmg per area, compared ta the 

expected frequencles based on the type of specles present 

A. IntrasaeClflc, B Interspeciflc 

r p<O 05." p<O 01 .• H p<O 001) 

Figure 11 : Total frequency of observed aggresslon per area, compared ta 

the expected frequencI8s based on the nurrbe r of blrds presen~ 

A' Intraspeclft( . B. Interspecltlc 

(* p<O 05 .... p<O 01 . H •• p<O 001) 

Figure 12: Average numDe~ of foragmg groups per scan rn the 

unprovlsloned tnals contalnlng elther a single Zenalda dove. 

more than one Zenalda dove. a single Zenalda dove wlth one or 

more grackles or more than one Zenalda dove wlth one or more 

grackles Error bars represent standard error 
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Figure 13 : Scatter d1agram of the relatlonshlp between total freque'lcles of 

IntraspeclflC aggresslon and jOInI'lg ln the unprovlsloned tnals 

The Spearman :"ank correlation coefficient (rs) and the 

slgnlflcance level for thls relatlor'lshlp are st'lown on the left 

Figure 14: Scatter d'agrarns of the relat10nshlp between (A) total 

frequencles of Intraspeclflc jOlnlng and the mean number of doves 

per scan and (B) total frequencI8s of Intraspeclflc aggresslon and 

the mean number of doves per scan ln the unprovlSloned tnals 

The Spearman rank correlation coefficient us} ana the 

slgnlflca""lce level for each relat10nshlp are shown on the left 

Figure 15 : Scatter d:agram of the relatlonshlp between Intraspeclflc 

aggress,on and jOlnlr'g per dove ln the unprovlsloned tnals 

The Spearman rank correlation coeffiCient (rs) and the 

slgnlflcance level for thls relatlonshlp are shawn on the left 

Figure 16 : Scatter dlagram of the relatlonshlp between total freque'lcles of 

Interspeclflc aggresslon and JOlnmg ln the unprovisioned tnais 

The Sp6arman rank correlation coeffiCient (rs\ and the 

slgnlflcance level or thls relatlonsh1p are shawn on the left 

Figure 17: Scatter OIagrams of tne relatlO'1Ship between (Al total 

frequencles of 'nterspec.flc jotnlng and the mear nLlmber of 

grackles per scan and lB) total frequenCl8S of In~erspeclflc 

aggresslon and the mean number of grackies pe r scan, ln the 

unprovlslonE'd triais The Spear-rnan rank correlation coefficient 

(rs) ana the slgnlflC2'lCe level for eâGh relatlol'shlp are showr or 

the let: 

Figure 18 : Scatter dlagram of the relatlonshlp between mterspeclflc 

aggress10n and JOlnmg per grackle ln the unprovisloned tnals 

The Spearman rank correlation coefficIent (rs) and the 

Slgnlflcance level for thls relatlonshlp are shown on the left. 
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Figure 19 : Total frequency of observed ]ommg par site. cC'mparad to the 

expected frequencles based on the number of blrds present 

A Intraspec,flc. B Interspeclflc 

(- p<O 05," p<O 01, ... • p<O 001) 

Figure 20 : Total freq!Jency of observed aggresslon per site, comparbd to 

the expected frequencles based on the number of blrds present 

A Intraspeclflc. B Interspeclflc 

(' p<O 05, ... p<O 01, Uw p<O 001) 

Figure 21 Schematlc vlew of the aVlary wlth the two expenmental 

compartments. eacn compartment contams two doves 

waltmg to be tested and one dove placed rn front of Its 

conspeclflc and heterospec!flc dernonstrators 

(D= Dove. G = Grackle) 

Figure 22 Schematic vlew of Expenmenî One. showrng tne 

demonstratlon and testlng phase 

Figure 23 : Nu mDer of doves who chose the colour eaten by the grackie 

demonstrator versus those who chose the colou r eaten by the 

conspeclflc demonstrator 

Figure 24 : StaD;'lty Of tood cholce flrs! two calour eholces made Dy 

observers 

Figure 25 : Colo~rs chosen by the observers 

Figure 26 : The re:atlonshlp betweef1 the c%ur of ries choser, and the 

demonstrator of that colour 

Figure 27 Schematlc vlew of Expenment Two. showlng the 

demonstratlon and testrng phase 



Figure 28 . The number of Zenalda doves who (A) learned to open the IId 

and (8) pecked at the empty dlsh. as a funetlon of the 

demonstrator specles showmg each technique 
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Aggressive behaviour: 
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