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sugge5te~.

'. 8~eedl~g, SUCC~S5. ,expressed' as t~e num"bers,of pairs ~uccessfuily

"'. f),edging a f~~1ck~·,~S·'re,c~,rded,.: Ciiu.ses ~f','~9~(~~d ChrC'~ '.0·S5 w~re:
're~orded"and'-the influen'ce of'prellation'\f"a5 discussed 'In,deta!l~ .

'\
_ " ~s_tra.\ .," ',"

~~,bre~d'lng bi61o~ and ~e~avi~kof -the_:CO.1I1ll0n:M~rre (1Il"ia:' ~l.g6 ..

aaige" :(Pont,) f ~s 'studied- on ,GUll ,lsi.a~d. ~~f~undl'~nd •.(J(y.jrig: "May

through ~ly 1n.19~7 and 1978.

"The Orlg'1n'~·f. the. Gul~ !Sland··~OPUla.t1~nwas' discus\e~ as were
- '~e_ledge Population 'changes ':recorded o~er:\the brl!!edin~ season.' .R'easons, .

for -.the differe.nt pat~ern~. of -att'endance were" sllgges't~ ..

. B~~1n~ Phenot~gy w~s. studied 1~'det.a.1i.• E~9S were. W~ighed.;'~nd I

~a.sUrE!!d: an,d ~ P\HObe~ 'of :their 'atir.~.bIJ.te5. (shape.! . YollJf!E! e,tc.,) were

det~nnlned..E99S·,of knoWn age were. cOllected"; their Mbryos removed

'a~d t~efr.developtnl!ntal pattern~ det~mfned: N~~erS ~f '~9gs 'la.ld"and,

't~:~h:"O'nol091~S';; "~~i~~ f~r.bo~h season.s we,r~ compare~ ..· weights

cif'eggs from repl'a~eme~t clutch~~ and the: tille requjred to replace 'a.. .
clutc~, were de:ined.. . I

Chicks were lIeasured to ca·lculate .9rowt~ 'curves for. weight- and

a nUlllbe'r oi':other:bod~ ~aram~t~rs .. .' N~~rs ~nhi{kS ~ere ccapared·
.. - ,I, ,,:' . ".: ','

". ~O1"' bO~h: se~s~ns, a~ w!~re,:~~ g,r~,~~ "~urves . of .chicks.,from"b".~t~yeah,

~ Fledg1 ng of chicks was .reco.rdef and observations wer:e'made on adul ~

a.nd CtiiCk'b~havfour at fle~ging. D1ffer,en~' fledging schedules for

both:years 'fiere noted and,possil)le'reas61l~' for·the. difference~ 'W~ri
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being paid,to.thc;ise-~is~laY(Which inVOlved" c~arac~ers:Of aggres·s·ion. l.\. '.
These di'SP;IYS ,were noted,an~ their' ~osture~ nlustrate~: .The ~ffe:ct;
of' high' ~en~itY' iiestl?g.' o.~ ';the e~ol~tion of behavlour.'l~s ·d.iSC~ss~d .

. ResultS ind:iclted 'that rwrres bn 'Gull' Island ~tta1rilki bre~d'ing ,
: ", '''. '. ' ',' ,.

succes~ ra'tes comparable wtth other' areas but' lower than most. Bi rds

bre'edlng 'at higher'de~sit'ies:and.onlong~r-~~tab'lishe'dor "saf~' 'ledges

. were Ii!Ost succeSSful. MurM'!s, in ·this colony dell(m~'trate Ii wide range.

of con~1i;t behavjours, with"nume~s appeas~nt displays functi~r'ing
'j

;': to matntaf,nlow le~e1s o.f.hlgh 'intenSity Iggrll.s,ston.
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'the gr:oups"relatjv_e to eac~ other.

.1:

"Int'roduction

Many re:ent seapi,rd .investigations have-~veloped as' rig.oraus·

enquiries ·into,the generaY-princi ples of populat1"ons;' 4daptio~. and

.evolu~ionarr.· ~cology (ASh~~'i~:' 1963; 8~'rkhea~, 19F;:~PdY.'1972). Such

st(Jdie~ stand out in'marked,co!1t~a~t'to many of thoseco.nducted earlier

which had as their focal poiMs 'descr1ptio"nsof naturalh1story phenomena

(JOhn~on,' ~ 944) .. 'S,uc~' a, t~~rsi tiO~:, has proceed~,~: wi tii -(and g'rown ~~t Of~
the con,climttant emergence of, the. sociobiological theme .which has attempted_ '

a definition of the "terms Ofreferenc,e" for' inter-class comparisons

(Wfls~n. 1915): Thi-s mc;de~n.tiioio"?ical ambi,ence has .,lent renewed imp'ortal]ce

'to 'the study.of social species. ~

'. Th,e seabi'r~, fami'ly Al.eid~e( ~ci which the COItmon Murre' (~ria ~tg9

Pont~) belo-n9s; 'ma~ have::be~n eV.~lved by the -Creta.ceous (,St~r~r~ 1952).;

The 'familY j's genl!rally c~nside~ed .as belonging to· the ,o~der Charadr'f~onnes,

butconsi dera~le: disagreement ~xist5 ~egardi n~ i ~s correct taxonOll,li ~ pas i~jon

-and .itsrel~vari.t SUbdivisio.~s.: /art'icularl y • there is corts,iderable'e~idence

that stron~ xelationsh'ips,'~ldstbetwe!!n. the alcf'ds-' artd' the SphenisclfOmles

(pengu1.ns-l,(Verheyen, 1'958;: Rabaey.. 1963;' _Gysels and Rabaey, 1964)'.'

Further stu'dies are 'C1ea'rly needed to decide the taxonOmic ·pos;'tlon of
I· .

~!he genus.Uria is bispecific'. with Conmon and'Thick,-bi11ed (~ loowia

l.)' Mu~res being 'sympatrlc'.over pa.rt~ of their rang~s-. Es~e-ntfallY the

ThiCk-bi'lle~ Murre is' the more,n~rtherlY species'with various ecological

and '~rPh0109i~~1 adaptions ~~1Ch.serve to, reduce c~petlt1o~ _wherefboth

spec'ies over~ap {B~dard, 1969; Spri,!~I, 1971).·'

J

.' t
: - ---+.~.~--.,..;-:-::""-:-':'_",\~



func'tional and'morphological adaptatJons' (Spririg, 1971) a~d dispersal

. The Cqnrnon H~rre breeds in colonies ~f 'uP tcr a rili 11.lon In,dividuals

arid is one of the-mOst numerous _se~birds in the northern HemiSphere; .

(Tu~k, 1960). Recen'~ studies ofthis spei:l~s~~e f!1chided,an"exam'1natlon

. of its population characterl:stics·'(Le~He-,)9·~6; Birkhead and Hu~san, 1977),

"
(Birkhead, ,1~7",4). Fu'rth.er Investigations have .exalllined ,~'e effe~,t~ af

various env'ironmental co'ntaininants on'the s'pecies (Scott' st' al. 1975; "

8rown et a~; 1973) ~nd cons'iderable .attention' has· been paid to its breedin9

bio'1.09Y (Im~l1ams,'1974·i'B·irk.he'a;d" 1977'; Greenwood, '1964). Serious

studies"of the spec.ies' behavio'r ~av~ beei:l,:~ch mo~"i~freqUe~t\:With

Bir:k.head''-s (1978), s~dy represent'in9 an·'~bvi.OuS, exception.

COIl111on Murres are distributed over the North PaCific ana Atlantic

Oceans,and ~haracteri's,tlcal'ly~~elto sea~dlf~ c.6lonies. in 'spri~gfo~,.
breedi~9.' 'In ~he Pacific' they are found from California: to Alaska,

thr~ugh islands: in the B~ring "Sea and south .to,HOkka,ida, Japan. In, the

eastern' Atlantic their range extenl:ls northward to include Iceland, ..Bear ,~

Island, Nova~a z.~~(Yil ~nd the M\imansk c.~st;·sou~hwa'rd the/breed in'the

Baltic;' the Farcies, B;;tain, !reland and'even.in the, Berlengas (Cramp et,al.

197.4). (nth~ ,~estern ~orth Atlantic ,th~Y breed"from Newfoundland '(island)"

and' the G~'j' of- ,S.t.' L.~w'rence ~.o 'abo.rt~~6~N.'i'n. ~~b~e~or.~. wlt~ 'a sma'n c.o;ony

in Greenland just south of. the, Arct"ic Circle (TuCk,' 1960)

This sP~cies ha~uua1l.)' 'nests, i~' d,~i1S'egr~ups:i~' close bodi~y contact

and has' been shown to':share'a num~r of cOIIJIIon:featul1!s with n~~ero_~s"other

. Seabil'd'9~OU~ (la,ck,:.l966). S~ch features include'long expet-tation of

life, 'deferred:matur.ltY 'a'nd low reproductive .~u'tput.

"" ,bjoe"'" " tho p~"p",. '(io """l) tw,:',t',
. ;;

J

\

'j',:,',.
"

!

.'--...:-"-----~--_.-----
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Firstly, to :exarnllje th·e breed,lng tiio'logyof this ·species in what is a

rf!cent ,and ,smal·1 '(about '600 ~reed1ng p~irs) "col~n~,a~a seco~.dl;to
', .. ". ',.'.,. . . c•. ..,

, ,examine the s~~.ial ~ehaYiOUr ,~f ~~~.spee.t~.... ~:r;, t:e, .tll.tter .ende~Yor,

emphasis was placed on thos.e displays wh1ch showed characters,of
~gg'r'-esS'i',on; .'.',."".\. . I ,,-



.. -
Materials and'Melthods

The stlJd,Y was carried' o~t po :Gull lsl,a~d, 'Witless B~y. Newfoundland

(47015'N:.52046IW,).du.~jng the\u~"er:S:'Of 1977, and 1978:' ' .

G~ll Island, 27 km so~th·of:St."Johr·s.'Newfou~d'and. is the nortl'iernmost

Of:3 is.lands ~hich ~omi>rise the Wi'tless Bay: S.eabi!'d SanctuarY:, ",and is

locJted 2:,41 k~from-t~e neaf!st point of la~d, It'1sappro~lmately

1:6 km long' and '.. 8 "km wide wi,th" tlie "1,ong aKis running in ,a true north_-sout~

,:]ille iF"lgure"ll. Th~ island atta1DS'~ maximUm elevat!oll.-of 96.1i1 (c'.w:s.

I,lap, 1969) an<is heavily Wood~d except'for.a gr~~sy ~rimeter (';Pi.lffln

-A,census of' ttll;·mu-rr~ b~e:~dfn9··.POPulatio~on Gull l~land was carrf~

out in:bO~hI977 and "1978. Counts wer~ made frof\l'the !Slan~. and br

com~assing. the ,island in a.' fifteen, foot .lnfla"ti!ble Toyo, ,raft outfitted with a

9.. 9 horsepower .Jghn.s!ln ~fboard ·MCltor. The llIurres were counted. several tim~s.

durin,9 the cOl,lrse .of ,the breeding season' and'n~bers' o~,eg.gs ~nd chicks

wer'.e alsoemploy~d 'as populat,i~n indi'ca't~rs,..

Egg-laying. incubation.'and fate of eggs were iiwes'tiga.ted'by'~~il1g',

r~gUl,!r.·observ~~IOris·at a ~ufIb~~ of 'coloni~'s with' spec!al'a~tentlori
bei'ng paid to,numbers"~,,'J~4~ 5, i, and,ga (F.1gu,re J)'.' J<:J facHita~e

'" .'" '. ':"'" ,-
,,:identific:tl0n ,sq~ares of number~d mask'ing taP.eand (o,d :na11 pci"lis.h, w~~e

positioned on the eggs. These l,abe.'s indicated the 'nlllllber of;',the. ~gg and

the' da,teon which. it· was lafd ..:',[ggs registered ,in thi.s marlll.er were used
I .. '. -. --,. . " ....

to obt~l,n.:i~,fo~at~.on ~n incubatio,n period, e'~g dimensipns and.o.~weight

changes :dur1ng,1ncubat1on'. ' Egg d1menstons were:r~corded !ls,ing ,d.t.villers

and a mf1l·imeterru.le.r,"

.,,
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in table,6) and: ~hrou'9h 'water disp)acement 'elCPerlments' ~si,ng ,500 'ml Pyrex

,b~akers', Egg' sh~p~s wer~. ~Iete~fned us.ing the: method 9~~lined bY" p·r,st~n.. ..... ... . .. I·
'(l953); and ,~y rp,~e~ence to_pa.1rrter, U962-)." ' '. ',', I

Fifty known·age. eggs were collected in 1~78 .for a study of embrlos .. ,
• .•.••• •.•• • •. < ; .• I _

Eggs collected f;~~ .~h1.s ,p.u.rpo,~e were, i~~:~ted with '10 per;.c~nt 7nnal~,n .

and returned t.o the,laboratory. H.er.e they were'.cracked and the shell.s

, and elCt,raemb;YOnk, membra~es diss~~t~d .f~ :th~ ,~bry.o~ ,w/~<·~e~.~:d;y~cl.·' :

orr:~,pape~. t~el':.and,W~i:g~ed ,us~n~ an.,Ohaus.;~610,9 ca~t~ trip2.e,.b~~m "

.baJa~Ce\Se~:sitl.v,e, ~,o ,O.l"t.. Figure, 4,:ShOWS .the/ons,..?f. the df!.ve~op1n9

elllt)ryos tliat.,:"eremea.sured. '/:. ' ... ,' ,
!. ',',' . ".,' " :-". ' ... ' ',' '.,' ,,'

. ',:~,rk,:?.'eggs were,:ch~C~,I!~' ~!Jn'y).~:.~977;':,nd less· often (usually. ~Yer;: :.

:>ecO~d. day) .in 1978 t'6 determine h~tchi~g dates ~nd 'pipping .times. Once

c~i~~'~: a'PPi!ar~d'~he~:'were 'number'ed\~y Pl~~1~,color ban~s;~n/ia'pe' on'the

, ta~:~j.' Forty~seven ~~lC~s ~.f ';no~ ~ge: ,~re ',we~gtied and :mea~ur~a .. e';e~~Y ~', ..~
second day '1n l~m ·wit.h t~nt/morB ch1ck.s, being ,subject~d to· s1'm1la~

;~'a'lysis ':i'~ 1978. l~ the 1a't.t~r.s~ason C~iCk~ w~r~ we;'g'hed, iess frequently

,In' ~n e~f:~rt to ~,e.dJc~. ~hi~k"los,s,.due .to, h~~~n ,inte~fer~n~~' ','. #

~h~c.kS were .~.e.i~hed ·in a. clot!i b~g suspended f~ a. 300:9 ~:.paclty,,·
:.:p'es~l:a·, F~fn9 ~.ila'~~.e (~ensit1,~e t~ l' g:~, Meas,~rements·tilke,ri,Wi',~tl_i1:, . :

.. 1IIf 11 file er ruler and di.Vi ders, incl-uded "cuimen '1e:n9t~ and' depth •.tilrs~s ~

tland,' 'forearm·and.midd1; toe. Wing ctlord measurements were' taken al'o~g'

th"e ~u~~treched.·~ontour of't~e w1ng;,'the ierith (outennost) prima~y was

~;:sured fr~ the. po:tit ttle "fl~S~Y .stle~th,emerged' f~ ',the .Sk~~·to:the· tip

. -...,1
. "~
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.. Iden~~~i~~~iO~.·~.f food items b~OU9h't to Ch'ickS.~,a,~· ma~~'v1a di~ec~
"'Qbse'l:Vat~on of. tile pre.}'. i!1 the ~dult mu'rre's -beak or by reti'le'vln9 unconsuined:,

specf!l1~nsfrom the.. l~dge .$urf~ce.

Oburviltfons on behllv.1or were conducted from vantage points "at various

distil-nces f~1l1I several ,1edge~. Sites we'~ chosen sO.IIS to miri1mf.ze 'd1s­

:turbilnCe~n·th~.COlonles.... :Th/~blique riatu:e,of i~e puf(ln slope~ ~bove: /

the murre'ledges al)d the. presence~of rVCK. outcropplngs allO"/led. the

observer to' get'" In,"sOIIIecases. wlthin1.0-1S"m O,fthe nesting mur'~s wHh~ut

causing d'f.srupt1on:'of re,gll'l'ar bree~I~9 'a'cf~-Vl~Y~ 'Observations were

conducted ll~;ng-_ 7 x 35 Mayfa1t binoculars and/or ,4 IS-60X ,~ausch andlOlllb

spo'tting.scope, wfthout,'the us~ of a blind.



,areshO\'ln',in H9ure 5. The species 'h~s generalTy'lncrea'sed i,n this region

both ,islands; ,several 'points are worthy of note.

· , { Frood941.:whim p~ters.an:d. Bur'leigh (HI5Il.recorded, 3000 bree~in~

.pairs, ~ntil 1958, t~e,Green,·Is'and population It:Jcreased to 50.000:palrs

C'Tllcl::,1960). Between 1958 and 1.974'~t,he population 'furth~r 'increased.'by

a.PJroximatelY' 24,000, pa irs :eSUltin·g)n· an e~t!mated ,'total pOP~la~fon o.~·

70,000 .breeding pairs ~o.r the latter year (Browne-t al., 1974);. The
. ~'., ' . '. ". . ", . '. '. , ',', '" ,:

second ..period of'increase (1958.:.1.974), whiTe of· similar duration" was only

one. h.~l f ~tie ma9ni~ude oftn.e"·fl,rs~, '(l941~1?~Jl. ~f thes:e' f!9U~eS ,:'.d~
adequately' reflect the 'perJliJtatfons in this pop~la1;;on,'then, certal.nly

" '" '
during the past fort~ years and Tuck (I960).~.s~ociates this'Wi.th a general

· warming trend ~n ,the marine"environment .!Hare, .1955).

Th,e COfITIlcin Murr~' popula·tion'of N'ellfoundla,nd ,is presentlY'f!'1c:e~s,in.g/

· .with' ~,~. est:imat~d 600.,00,0 .pa·; r:s .nesti~g ~,'ong the ,~~land and'L~b.ra·~or:(,:~ast­
lf~~S (8rOl4l1 et at.> 1974), :The,spect-i!'s first cotonized the Witless 8ay

Islands in about 1935 wtlen,~ma.ll numbers we:~ observed to breed ·on'Green·

1~Ia~d.. By 1958 th"is pOP\Jlation'h~'d r,eached approximately 50,000 p~ir~ •.

a ,l.arge; ,but: notunsur'paSSe<l.-. increase; Tuck (1960) records an' increase

:on Fun~ Isl'~nd of more "than Aoil~oo() 'pairs fol- ,the same p·eriod.
• '. • J ' '.

Th~,.l:Iu,r.re colony on ,Gull 'Island is a good deal more. recent" t~an that

of Green, arid almost' ce:,~al,lilY, represents an, ove~f1ow'from' the latter I

p~pJ!J.ation: Fi9u're 5 dfmilns'trat~s the, increases that have. oc~ur:-red'on:.
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.' ..
Dhtrlbuti~ and rubers of 'COImIOIl Hlj~res in, eastem.

Hor~ kJeriCi (a'fur BrOWl'l lilt a~. 1915) ,

p" pairs
I'" individuals'
I- fsland

..,;" :', ·Colony 'llocatlon" 'Size .- Census
,yea~

.{,

,I
:.1

1 MllnarsUk I. 150p., 1953 TU~k 19~1
2~"ker Hat. lOp. 1952
3 IItrr1n9 I. .15P; ~52

Ne~tleshi~ ~ l~ck4 ~ter GlMet I. )1,7Dllp. 1972
5 Gannet tillsters " l1,50Op. 1972
811ester Bird I:· SOp. 1953 ,Tuck 1961

"7 lIUJe Bird I. .725p. "" Ne~tluh1p J l~Ck,
B Bird I., 250p. 1972
9 SL Hal'}"s I. 4,1201 '~~~' (Ne~tl.esh1p 'l~k, 1913b

'10 Wolf Bay 1,5101'·
11 CtlrrO\lsel I, " 1972

N~~tle~hfp'1~ Sullclfff Bay, Anticosti I. -ll "1972
1.1l1eath Point, Antlcost1 I. 11 1972

.\
14 Shil1l6p R.," ~ntlcosti l- n

192il.
1972

15 Bonaventure' 1. • 17, 1.97. Nettleshfp 'T~ylor
16 81~d ·RockS. Magdalen I. 500-10001 1973 Neltlesh1p
17 Grand 'Colillllbier I. 5t: Pierre '4l]1 "" call1l!:ron 1961 I'... ~~ ~:~e~~'·Ile~Z'h. MarY's:BIlY

2,500p. 1959 Tuck,1961
100; 1973 Ne~tles.h~p

I
20 Great I, Witless Bay 2,800'p, 1973 !
21 Green I" Witless Bay 14,OOOp, 1913

-l
22 Sull 1.., W1tless Bay 687 p. 1978 Mahaney

,23 hcca11,eu I, , 2,500 p. 1959 . Tuck 1961
24 South. cabot. t.(- l1ttle Cabot)2,OOOp. 1973 Net't:les"h1p
2S'Funk. I. . 5OO.. ooop,:1959 Tuck. 1961
26 Guppy Islets lSI ... [1"973. Nett-lesh1p

":~-,----,---
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Figure ,6

Cllallges in nlllberS of COl\I!lOIl Murru breeding' on ..
6011 and G~_!s.hnd (1940-19.77). . .
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sinc'e 1958"; ~he ~ate of lncredse,'h~s experlenceda. ma'rked r:~duc"t10n:

it,"Should be nofed hOwey.er. thatacturate e~tiiiat~~ of cl1ff-nesting

pop~latio.~s, are often difficuH to obta,i~ and the:nlJmbers they,produce

always involve some margin of er~r CLloy.d. 1968; TuC.k,' ~960). Nevertheless.

the trend~·.indicated,'certa.inlya~reed with pe~onal ob~er'vat.iOlls)Threlfall

andTuckpers. conrn.)
. -"0,' '...

Th~'.colony 6n Gull ISlan!! ,began .in the, ea~ly .-1960's.. While: Peters, and

~urleigh (1951), reported 50 pairs breeding' on Gull hla'nl:! in '1942,- Tuck

(pers. :!=0IIIl., to' Haycock., 1971) observed.loi ter.ing murres but no eggs or

chicks '.frOlll ,1~51 to 19,61. In '196~ four or f1ve.pa1~s'breei on t~e island

and from' ~hat point onward the .population has ·increasedsubsiantial·ly .....On~·

. ~und~ed an'd th1rtY~Silt ~ir's' w~re- co'unted in 1'969 ,(H·a~coc~. ,19i~) 'and ~urin9'··

the'J97B, season a breedi'ng population of- 678 pairs was recorded. Table 1

records· th~ population '(:hang~~ \hat h~ve o~curred a~ the.vari,ou~ 'Si~s:si'nce

19!L Figure.7 shows haw the rnurrqs, have,.spread ar?und the, i,slan,d during

. _I t,his same p~riod'.

.', The populatiqri lncrea,se'recordel-for G~11·IS1'al)d.is'beyond,thatposS.ible

.for the ori;ina) (I9~2) poPU.1ation. As flgu.f1! 6. i~dicate-t;l "there exists

a dlffer:ence of 356 pairs betw~en'Ule a,ctual population recorded for,1977

'and the predicted-one. based on a gene~iJS ~~~uHlllate'bre~ing success

~s'til!late of 60' per c·ent. Therefore. not only does the Gull Island ,PDwiati'on

increase' start ver,y .C·lO~~ to, wh~re 'the ·Green' Island. poPUlatiO~'s .~ate'~f

increase begins' to subside,·but',obViou'sly recruitment from ~ome"e~t~rool
. ' \ - ,,' ' "

. sour~e must ~ont1nual1y be 1rl....C!lved to s~stai'!. the phe~nal rate of

iric~ase which continues to occu~ on Gull Isla'nd: While .confii-mat1onof

'thfs ~...enient awaits bandi~g st,udies. circumstantial :evid~nc"e suggests
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