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Abstract 

Detniled,companHvertudie of pinnipedr arerare, prrticulnrlg b c t w ~ n  bnxding 

and "on-breeding groups of phocids. During 1988and 1989 1 aberved two b d i n p ,  

mlonier of the land-breeding grey real, Halichonusgrypu~. at Nnrlh Ron., Soiinnd (W 

08'N; 5O49'W),and Sable Island. Nova Scotla (43'55'N:59'48'W). I also obrrvcd a 

no"-brredingaggregalion during thesummers of 1986 to 1988 on the island of Mlquelan 

(45O45'N; 56'14'W). At theserite, fmmdistanceas liltlens one rnclre, I vidmiaprrl 

sequences ofbehavloural interaction that o m n e d  baiwenlnrls o f ~ l l s g ~ c i n l r ~ s  and 

both sexes. Dudng frameby-frameanaiysn ofthevideorrrardr I quanllfird 34 

memure (one ofwhich iwluded 33 behavioural sctp m an ethogr.lm) for cnch 

behaviaunl a d  within Bespquences. 

Although behavlaur typesin the ethogmm werembusl. and clcarly direumible by u 

"live observer, grey seal bebviaur was individually variable. Except for ihe mnlc Opcn 

MouthDIplay, coeffldenb of variation for a number of measures kg. ,  dumllon and 

interjeal dklance) -Lrge,and behaviouat acls wereonen used in a vrricly of 

coniexls. Most behaviour types were ofrhondumlian ( 4  red and were pcrformcd in 

dose proximity to otherinteactantp (c 1 m). Except dudng piay,copuiutlon 01 

unuruallyaggresiveintenctlonr, grey sealsavotdd phyalcni mnlod and normally 

oriented their buflesand heads in a prallel or head-on configralion h empharlse the 

mouth, eyesand enlarged snout. 

Wi l e  sex, age and repmduaive shge affected puttems of communiratian, 

topographicand metmmlogical features of the local habiials had lilliccffeci. Though 

many arpmsaf interarlive behavirmrwere similaratall t h m  Iocaic9.ripifinnt 

differ- included: 1)difference in thefonn, frequency and inter-sraldislance of 

behavlour categoderamong thecolonies(which my bcexplalned by ihc differing sadal 

ii 



sruchrre ofsealson Miqvelonend Sable Mnnd),2) male-maletnleractionr were briefer 

lhun mie-femaieor fcmaiefemaie,3) play m n d  aimwt ~~clusively in thenon- 

b r e d n g  gmup and had many behaviour t p i n c o m m o n  wilh aggreuiw interactions 

and 4)a male behaviour common at b d i n g  rites,Open Mouth Diplay, wasnot reen 

at Miqueion. 

Markov analyses eslabiishd that grey seal communication was SlrucNraUy varllble, 

but that succedingacll (inlra-lndlvtduai) or response. (inter-indtviduail were 

pdldableon the basts of immdiateiy s n t ~ d e n t  acts (firrt-orded, but primarily 

during intemlionr belween malerat ausites (and male-femaleboutsat NorlhRona). 

Thew: dsla establish significant behaviouraldifferences between breeding and nen- 

breeding grey seals, and ruppona prediction of game theory that suggets animals 

cngogcd in agonirtir inleraktions minimlse thequantity of infonnatlon they transmit 

about their intenlions,and rwcl less predictably toUlerignals of mhorlr. Differences in 

mmmunication between breeding and non-breeding greyseals were p a l e r  than those 

betwmn the bredingrltes on opposlle.idesof the AItsnlicOcean. Theredinairniladtie. 

weresmall relalive to Ihemarkd individual variat4lity in behavieur at aU rites. 
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Chapter One: Introduction 

Oneof the primary obj~livesaf lhis inve8tigatiiiwaz taalabl t~rcampmhmalv~,  

susntitatlveethogram forgrey seal~(Holichonu~~typ6l engqcd i nmi l l  intrnctlonsll 

bolh b d i n g  and "on-bdingsite. Thfssludy endmvountoredrrss one olMiller's 

(1991) &Hci.msafpinnipdeth~I~gy: 

bremingserrson ..." (page 159) 

To wprs the  innuenresex, age,repmducllve phur and hubiWt haveon lllu 

mmmunblion ofthis S ~ I O I ,  thbstady ~rnvides mmprrsons ofm~lul inl~r ldlow aI 

thenearby envimnmentsand Marhvsequmm analys6s. 

Themuits  ofthisstudyare compared wilh thoseofpublbhcd amounts loroihcr 

plnnipedslo ilsscsrrlgnalfunction,and therelative exlent to which sxlal conlsxlsnd 

habitat govern therommunlrationallhis spier. 

Communication D e f i n e d  

enmunterthat may alter lhebehaviour of thcreceiwrb) t o  kndi t  t h ~ ~ e n d n ;  ~ ~ ~ l v s r  

orboth (e.g., DawWnr and Krebs, 1978;Srnith. 19i7). 

Withmammak Lhin pr- h allen sublkand may not beapparent to the untrained 



c~r'uarloncer and inlrr-mdlvidwl bondc It balro opm rrlnncly lyubllr ,n r ~ h l  
rppon h c h  ronl,nuourly mond!orond rmpnd lo rnnrmenl.m~aly I ~ l r .  dtronns, 
p l u m ,  sounds, rmdlr ondeppronrr." Ip 128) 

In general, mammalianraial ignalsaremmposedof behaviounl and/or 

m~rphologlcal mnsllNenUisuch asappendageand bady posturer or erientatlons,fadal 

cxprrrslons, vocallrationr and phemmanes kg., Gels6 1971; Moynihan, 19XI:Smilh. 

1969;Tembrwk 1966). 

Pinniped Communication 

Pinnlpd (sealr,sea lions, fur reelsand walrus) salal signah like those of other 

mammls,are numcmur and typically mmplax In farm (e.g., Miller, 1991; Sullivan, 

19811. S i p 1  confly~t ianrof  plnnlpedr aretypically dlfferentfrom thmeaf l emn i s l  

mammls, primarily becauserwlsare morphdogically adapted manamphiMous 

rwislencp kg., Klng. 1983; Ndgway and Haniran, 1981; Riedmn, 1990): the limbrand 

lull arercdured and strwmlmed (Bigg, 1981;Vaugh~ 1975) iheplagelr shorland 

no"-emiile (Ling, 19mand lhey have vesHgia1, or no,extemlplnnae (Kin& 1983). 

Nonethelers, they have evolved mans lorend signahusing forellipperr (Engush. 1977; 

Sullivan, 1981; 1982). anledor body charactohtics a h a s  netk manes (Gentry. 1981; 

Sllrling. 197l) and pharyngeal pouches (Mohr, 1966;Slheviil. Watkim,and Ray, 1966). 

or entephubed slruchlreasuch as hlsk (Miller, 197%; 1975~). bflatabk hoods (Cox, 

1981; LPUomf, 1972 M O ~ L  1-6; P r t m n ;  1968: Sandegren, 1976a) and na-1 pouches 

(Ilerlund. 1958; Mohr, 1966). 

Therrdlversow~ial  rig^!^ areeslenHalslnre molt pinnipdramgregariousduring 

the b d i n g  season and engage inIodal inlprarilons that serve10 mainlaln mnmt 

amongmolhero and young,or amng  mhortr (Allen, 1985; And-nd.1.. 1975; 

Dsrlhalomew, 1952;Carnemn. 1967;Ciine dal.. 197l;Kauhnand .I., 1975; I aBmf ,  

1972; Miller, 197%; Millerand Boners, 1979; Poulter, 1968; R m l d  andHealey, 1981; 

Slnilfdnl.. 1979;Sullivan. 198% Watlilm and Wanzok. 1985; Wlnn andShneldec 1977). 



In aamerpeds, theeinteraaionsalso %me lomainlain domh~anrr hlcmrchiea 

lG&ell, 1WO; Hewer. 1%0a: Le Boeuf. 1974 M e n n .  1981; Sullivan, 1981) and/or 

ImlMrier (Cox, 1981; Hewer, 1957; Le BaeuL 197Z MrOnn. 1980; Millrr. 197%: 

Sand~gen, l976a.St1rI(ngg 1970. 

MlUer 11991)Yilte.i that, T l ~ a l i s p d  dirplny khaviaurandarmmpnyin~ 

morphologhl spffialisathsabound in plnnipnls." lp. 131) hspite this. there have 

hen  comparatively few thomugh,quantitativestudiwof pinnipd rommunic.rlinn 

lBonessandjames,l979: Miiband Bones, 1979; Sulllvm, 1981; 1982);mosl have bwn 

predominantly qualitstivedemipHon. of amrl ic  or vku.uol signals (e.~., Andcmn d of., 

1975; BsnWomew.1953; Bows rlal., 1982:Clmemn. 1967: lW,Chwlr(rmczukand 

Flyu. 1983;Clealorrlal.. 1989:Centry. 197@ Hewerand Backhausc. 19Mlb; L*. Unaul, 

1977.; Le Baeuf andpatrinovkh, 1974b:Mahl, bnald,and Terhunc 197% Ibw, 1971; 

Sand- 1976a;SlniffeId.. 1979;Venublesand Vewble, 1955; Wilson, 1974b). 

Funher,most rearchanthis  topic has bmundertaken wiih olarild 1eaml)scols 

le.g.,Gentry, 1970; Harestad and Firher, 1975; Miller, 1975b; Pdersnn and Briholomew, 

1969;Sandqren. 1975; 1976b;b;Schuslmnan. 1577 1978;Stlrling. 1972). l'hii Is no1 

unexp~leddnce most gmupof  olariidsareeanier toappmachand observe for longer 

pe7icdr than odobolldr lwalrur; Schevill d el.. 1966) and most phocids (mrlns%alr 

Miller, 1991). 

Otar i lds~~tomrr i ly  ~pendslgnillcant ponlons of m h  year ~shon.(Mnr~s,  1W1; 

King, 1981:Rledrna~ 1990). Moreover, the r e m o f  adullotarildsmmdYinctivear they 

d i p b y  marked ~ u a l  dimorphism (Costa d d  1988;Cmtry. 1981; King. 1983; V l s  

Qcrrira. 1981). I n  canIrast, phorldr spend muchof w c h  year at  sea Ilouwlin and 

Comet, 1980;Riedman. 15W),oflen bred InamsdiffKult for ethalogiris lo sccrss,mch 

asdrifting pack IceorAntarrhfast Ice (BowendaL, 198I:Clinedal.. 1571;Com~land 

Jonouventi1~1980: Hammlll, 1987; Kaufman a I, 1975; Kavacs, 19870; Randd and 
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Dougn, 1982)and most manifest rexual dimorphbm that b i w  pronounced (King, 

1983). 

Dapiie thwgeneralhtionr,uring grqrrealsarsubjjswlth whkh to  aMy 

pkldmmmuniai ion ism appropriate choice for a r N d y  in L e  Atlantk Ocean. This 

$peciemgagesin frequeniuvialrommunimtiondu~ng itgpssive,copulaiory 

IAndcmn el a!,, 1975; Bows, 1981;Bonessand lame, 1979). f i b 1  ( B o n a  el 111.. 19821 or 

piayfuliniemctiam Wllson, 1974b). Unlike harbour Vh- uitulin. sp.: Fogden, 1971; 

Romldmd Daugan, 1982;Smiih, I%%; Terhune dai.,1979l,harp (Phagrmmf~ndim: 

MendSoy Et r?L, 1978; Ronald and Dougan, 1982: Ronald a n d  Healqr, 1981) a d  Weddell 

seals ILrponychob weddcIIi: Clinedill., 1971;louventln and Cornet, 1980; Kauhnan d a L  

1975: LcBoeuf, 1986). gyseabconductai l89p~bof  their mpmdurth bebviour, 

including inter-mate contlict, counrhip, copulation, bWh and nursingon land.In 

addition. thesexeof pyaealsarereadily distingrirhd by -n olthelrdhorphiim 

IBonnc~ 1981; Davies, 1949; King, IW).  

Even though grey seabdo onoiappr bmaintainar exceptionaliyrimrmrd a 

soriel system as those ofdephanl reals (Mimungarp.:e.g., LeBoeuf.1972) or many 

otariid~ (Eoneraand James, 19791,they d o  have a mmorganired s y d m  tbnmost  

other phorids andcommunicate with eachather Imuquantly during their time ashore. 

Malegrey wbdi iplay and flghiamongrt t h m d v e o  toforepgUoihen'a~~e69 to 

nearby fcmleslAndersand 01.. 1975; Bone,  1 9 8 4 ; h e s s  and Jame.1979). One rearon 

postuluted to  explain why male g y s w i s d o n o t  fatheras many pupsar a dominant 

bull elephant seal is that the formerdo not have a prominenland easily iocallsed signal 

with which la  ndvertbesuperiarnnk or territorial p e ~ s i o n  @onessand James, 1979; 

Le Boeuf, 1972). R r b p  laameliorate thir rpparenilimitatioh maiegny seab have 

r rolvd hlgh ivvL of sexual activity to mate with asmany cowsarpr ibIe(Andemn 

dd. ,  157575). Ab~,smallermalesarefomedtomkelornys Lntoihe b r d i n g g m u p f r a n  

pcriphenl positiow.. Thu,therearepmbbly moremiat inimctianramong male grey 
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w k l h a n  maleelephanl seals. Further,until they enter oPjlmvs, grey se-1 mws mblng 

pupswithh thepopulous b r d i n g  gmups aggmsively mis t  male advances, m d  

defend their p u p  against bothmrle and femleappmama (Burtonel oh. 19751. 

Thenfare thpwes intersct b q e n t i y  h g h o v l  the b d l n g  rposan. They iintrma a 

shortrangeske they arenotadapted lor prolonged bouisaf lmmolion on !and 

(Andernon d 1 1 9 7 5 ;  Bones, 19n; 1984; Bunessdof., 1982: Wilson, 1974bland do not 

have the a f o m e n t i o n d  "prominent and easily localisel signal". 

During timesof theyear whm they are not breeding, grey - b k o m e  more 

grrgaliaua andgather to form Ughtty pked  houl.out gmups. Wlilr not quontllotlvcly 

inwrtigatededlore thksNdy,grey seals have k n  observed t o  intemct frrquentiy in 

bothaggreiveand playful mnnersduring theseperiods(Wi1san. i974b1, 

Wke elephant seals,grey seairhavebpen thesubject o f a n u m k  of physlelogicul 

hvaiigationr (e.g., Andersonand Fedak. 1987; Bowen et d. 1992;Fedak and Anderson, 

19823Godsel1.1WO; M f i d d a n d  Banner, 197% 0ritsland d oL, 1985; Ridgwvy ulai., 

1975:Ronaldd11.. 1984; Wonhy and Lsvigne, 1'487; and see= review by W.mzok, 1W11. 

I399pite this, relatively few qvantitatiw r t a d i e s o f p y  seal behaviour hvcbecn 

undertaken and,ar for vlrNally all pinnipeds, a complete,quantllotive ethognm b r  this 

spwiesdoernat exist.There aregeneraland a n d o t a l  derriptionrof inleructivu 

behaviour during the repmdudive pedod (Andemonet oL, 1975; Buness, 1979; Bonus d 

al.,1982; B o n e  a d  J a m ,  1979;;Campma 1967; 1%9; Gadrell, IYHI; Hewrr. 1960ul. 

Grey seal play,ohaervedmort fmpentiy in mn-bmodingaggregations, has b~en 

mentioned briefly, yet itoccursfrequenlly a t  Miquelon, andsitenin Bliain(Dav1es. 

1949; Fogdenl971; Lorkley, 1966; Wilson, 1974bl. 

Site and Seasonal Comparisons 

Thereare few published comparbnref grey seal behavlouml rcpertoiresat 

diffmnt sNdy sites (Andemnand H a m o d ,  1985; Bones% 19841,although thisspecies 
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