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- 3
One adult murre and three chicks. It is at approximately this.
stage of development that young birds leave.the ledges for the first
. -time. Usually the male accompanies the chick to sea and cares for it
during a period of perhaps two mndls The chick may not.return to
the land for two. years or- more.
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The bre;d‘ing biology and hehavimjr of ‘the Common Murre (Uria aalge
aalge (Pnnt )) was studied- on Gil1 ls\and waound]and d/v‘mg ‘May
through duly in 1977 and 1978. ' T

The ori gm of the Gull Island p'opula_ﬂnn’ was discus‘s:elj as were

/'the Tedge population ‘changes recorded over 'the breeding season. Reasons

fof' ‘the different patterns of attendance weire suggested.

éreediné phenol ogy was ﬁud|ed in detail, Eggs vere 'we‘ghed\'nnd ;
measured:and g number of their attribu},es, (shape, - volume etc.) were
determined. -Eggs.of known age were collected, their. E‘mbryos‘ removed

and their developmental patterns ‘det'emined: Numbers of ‘eggs‘\aié'and

“the chronologies of laying for both seasons were compared. Weights

of eﬁgs from replacement clutches and the time required to replace a
clutch were defined. ; ]
Chicks were m!asured to cal:u]ate growth curves for weight and

Nunbers of cmcks were compared -

a umber of cther body parametevs.

for both: seasons as were the grwth curves of chicks from both years.

. Fledging of chicks was récorded and observations were made on)adu'lg

and chick behaviour at fledging. Different fledging schedules for
both years were noted and possible reasons. for.the differences were

suggested. i

Breédina success , expresse;i as the numbers Qf pairs successfully
fledgiﬁg a chick, was recurded. : tauses of. egé and chick Toss were
recorded .and - the influence of - predation was discussed 1n detail. *

Obser'vatmns were made on behavinur with particular, attentiun

o




being paid to-those dis[ﬂqu which mvo]ved characters of aggression.
These displays were notéd and thetr postures illustrated. The effecté
of high density” nesting on the evolution of behaviour was discussed.
Resu'ltsindwmd ‘that murres on Gull !s'land attained breeding .
success rates comparalﬂe with other areas but Tower than most. Birds
breeding "at higher -densities and:on l1onger-established or “safe" 1edges
were most successfu'l Murres in this cnhmy denonstrate a wide range .
0 .of cnnﬂict behav1aurs with” numerous appensement d\splws functioning

to maintain low 1evels of high intensity aggr¢ssiun. -
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<« Introduction

Many regent seabird investigations have developed as rig_uruus-
enquiries -into the generatiprinciples of populations; adaption and
aevniu_t(onav_‘;/ ecology (Ashmole, 1963; Birkhead, 1977; Cody, 1972). Such
studies stand ouvt in'marked contrast to many of those conducted earlier
which had as their focal points ‘descriptions.of natural history phenomena
(Johnson, 1944). - Such a, transition has proceeded, with' (and grown out of)
the corxcwmitént emergence of the‘ socio’bia]ngk;] theme which has aétempted ’
a definition of the "terns of ‘reference” for inter-class comparisons *
(Wilson, 1975)% This modern’biological ambience has lent renewed importance
to ‘the study of social species. . . . B

Ll'he seabird family A]_éidae,’ Eo which t)\e Common Murre (Uria aalge
Pont.) belongs; ‘may have:been evolved by the Cretaceous (5:6;e_r. 1952).

The family is generally considered as belonging io the order Charadﬂfcrmes. &
but considerable. disagreement exists regarding its correct taxonomic position
and its relevant subdivisions.- Particularly, there is corsiderable evidence
that strong relationships e‘xist(betilem _the alcids and' the Sphenisciformes

(penguins) (Verheyen, 19583 Rabaéy, 1963; Gysels and Rabaey, 1964).

) Further studies are clearly needed to decide the taxonomic -position of

the groups relative to each other.
-_The genus_Uria is bispecific, with Common and Thick-billed (uria lomvia

L.) Murres being sympatric over parts of their. ranges. Essentially the

" Thicka\'Hed Mdrre is the more. fnortherly species with various eco1og1c§\

and morphological adaptians which.serve to: reduce competition where both *

species overlap (Bedard, 1969; Spring, 1971).: Gk
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- The Common Murre breeds in colonies of up to-a million individuals

and is one of the most numerous seabirds in the northern Hemisphere, -

- (Tuck, 1960). Recent studies of this species have included an'examination,

of its population characteristics’ (Leslie, 1966; Birkhead and Hudson, 1977),
functional and morphological adaptations (Spring, 1971) and dispersal
(Birkhead, 1974). Further investigations have examined the effects of

various environmental contaminants.on the species (Scott et al. 1975

Brown et ai: 1973) and considerable attention has been paid to its breeding

’ biology (Ni\hams, 19747 Birkhead, 1977; Greenwned 1964) Serious

studies of the species" hehavlor have. been much more infrequent with
Birkhead's (1978) study representmg an obvious: exception. .
Comiion Murres- aFé d%stributed over the North Pacific and Atlantic
Oceans.and characteristically c’ame fo sea-cliff colonies in spring for,
breEdi;lg. In the Pacific they are found from California to Maska,
through islands. in the Bering Sea and south.to Hokkaido Japan. In the
eastern At]annc their range extends northward ta include Ice]and Bear -+
IsTand, Novaya Zemlya and the Murmansk coast; suuthward they breed in the
Baltic, the Faroes, Br1ta1n, gre]and and ‘even in the Berlengas (Cramp ef.al.
1974). " In Ché western North Atlantic th.2y breed’frum Newfoundland (15‘\aﬂd)

and the Gu]f of: St. Lawrence to about_ 56%N in Labrador, with a small colony

*in Greenland Just south of . the. Arctic Circle (Tuck, 1960)..

This species habitually nests in dense groups in close bodily contact
and has been shown to 'share ‘a number of common: features with numerous other
seabird -groups (Lack, 1966). Such features include long expectation of

Tife, ‘deferred maturity and low reproductive output.

The objectives of the present: study pere (in general). two-fold. 3

| T
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""Firstly, to ‘examine the breeding biciogy of this ‘species in what is a

recent and .small (abaut 600 breeding p;irs) colony and secondTy-.to

* examine the social behaviour of the sperries\. For, the latter 'ende‘avnr_?

¥ s -
emphasis was placed on those displéxs which showed characters of- -
ik, 5 v e ' /%

aggression.
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Materials and-Methods -

LI The s tudy was catelad dut on Gull mand, Witless Bay, Newfoundiand
(a7°15°N. 5z°as W), during the summer's ‘of 1977 and 1978, }
Gull Is'land 27 km south of St dJohn's, ‘Newfoundland, is the nurthernmost
of-3 islands whlch comprise the Wltless Bay Seabird Sanctuary, and is
g Tocated 2.41 kin. from” the nearést point of land. : It 'is -approximately 5
1.6 km long and .8 km wide with the ’1vong axis running in a true north-south
»- line (Figure 1). The island attainsla maximum elevation of 96 m (C.W.S.
Map, 1969) and. is heavily wooded except for a grassy perimeter (”Mfin
‘s1cpesv“) and rack surfaces (Figure 2).
A.census of theemurre breeding population on Gull Island was carried .’
out in hnth 1977 and '1978. Caunts were made from the is]and and by
compassing the island in a fifteen foot inflatable Tuya raft outfitted with a
_9.9 horsepower .Johnson Outboard Motor. The murres were :ounted several times,
i . " during the course of the breeding season and numhers of:-eggs and chicks

were also employed as populatign mmcators y g \

Egg- 1aymg. incubation, and fate of eggs were mvesﬁgatea by making i
regular observatiofs at a nuﬂ:er of colonies with special attention . .

being paid to numbérs 2,3, 4; 5, 7, and .9 (Figure 3). To facilitate

£ identification squares of numbered masking tape and (or) nail polish were
¢ 2 e

positioned on the eggs.  These labels indicated the number- of the egg and

° Lhe date on which it was laid.- rEggs reg1stered in this manner were used ok
to obtain mformat\an on mcuhatmn period, egg dimensions and on.weight

. changes ‘during incubation. Egg dimensions were recorded using d,w1ders

and a millimeter ruler.

i . : Egg voluries iere ‘cll.cu'latedemp]o_y!ng a number of ‘equations (outlined JT @

N




Flgure 1 o

Hap of Newfnund'land show!ng 1a:|t1on of study.area.
set

shows the area in detail.
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N .
in table 6) and. thruugh water d1splacement experiments using 500 m1 Pyrex °

beakers. Egg shapes were deternined using the method outlined by Preston

(1953); and by reference to Palner (1962). .
Fifty known-age eggs were co'l1e:ted in 1978 for & study of emhr_yos.
Eggs collected for this purpose were: injected with 10 pericent f/!rmalln

and returned to the laboratory. Here tney were cracked and thé snens

and extraembryonic membranes dissected from the embryus which & ere dryed :

|

/
ona paper towel-and weighed using an Oaus 2610 g capacity triple beam
v o

! ba!ance\sznsnive to 0. 1 g‘ F!gure 4 shows the regjuns of the deye\op1ng i
. . ~

embryos that. uere measured. ’ S -
Marked eggs were checked” daily in 19777 and less often (usuaﬂy every
secmm day) in 1978 t6 determine hémnng dates and p1pp1ng times. -Once

ch(cks appeared- they :were numbev’ed by p1acing color bands and tape on’ the

tarsj. - Forty-seven ch!cks of knnwn age were weighed and measured every_ <
secand day in 1977 with twenty more chicks: being . subjected to simﬂar
analys\s in 1978. In the 1atr,er season chicks were we1ghed less frequently
in an effort to re,ducey chick Toss. due to_human interference. °

Ghicks were weighed in a cloth bag. suspended from a 300 g capaci;y g
Fesnla 97‘1"9 balance (sens1t‘lve to 1 g), "Measurements taken with a
“.millimeter ruler and dividers included cuimen length and depth tarsus,

hand furearm and midd]e toe. Wing chord measurements were taken a!ong

° the outstreéhed contour of the wing,. the terth (outermost) primary was

measured from the pomt the fleshy sheath,emerged' from the -skin ‘to the tip

of the feather. A recard of feather development _fmm hatching to fledging .

was also kept
Rectal. temperatures bf chicks of known age were recurded using'a YSI

- T e ¥
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; o 7 model’teletheriometer with #423 insert probe.
Vw0l Cdentification of food ftens brought fo chicks-was made via direct
‘observati/un of . the prey in the adult murre's beak or by retiiéving unconsumed
speclmgns from the Tedge surface. !
Observations >nn behavior were conducted from vantage points ‘at various
distances from Several Tedges.  Sites were chosen so.as to minimize dis-
'Lurban'ce in the colonies.. The 6hlique nature of the puffin slopes above’ S
the murre Tedges and the. presence-of rock, outcrappings aTlowed the'.

observer toget,, in.some cases, within.10-15-m of the nesting murres without

causing disruption of regular breeding activity. Observations were &
b » conducted using 7 x 35 Muyfﬁir binoculars and/or a 15-60X Bausch and Lomb
spotting. scope, without: the use of a blind. .Most observations were

conducted from distances greater than 50 m.




Results and Discussion i

Part I: Breeding Biology ; .

Population. | -

‘. The distribution and.numbers of Comon Murres in eastern North America "

.are shownin figure 5. The species has generally increased in this region

during the past forty years and Tuck (1960) associates thiswith a general
warning trend in the marine environment (Hare, 1955).

The Common Mufre population of Newfoundland ds presently increasing,

with' an-estimated 600,000 pairs nesting dlong the island and Labrador coast-

Tines (Brown et al.,-1974). ‘The'species first colonized the Witless Bay

Islands in about 1936 when:small numbers were observed to breed on-Green e

< Island. By 1958 this population'had reached approximately 50,000 pairs,

a large, but not unsurpassed ; increaise; Tuck (1960) records an’ increase
on Funk Island of more than AO0,000 pairs for the same period.

The urre colony on Gul1 Tsland s a dood deal more recent’ than that
of Green and almost certainly. represents an. overflow from the latter ~
poblation, Figire 6 dasiinsErates thie, fncyeuses ‘that havaocdurred on. _'
both islands; several poipts are worthy of n_ote.

" Fron 1941, when Peters and Burieigh (1951) recorded 3000 breeding - "
pairs, until 1958, the Green Island population increased to 50,000 pairs
(Tuck;1960). Between 1958 and 1974.-the population further increased by
approximately 24,000 pairs resu1t|‘n’g/in‘an estTmatéd totaT population of‘
70,000 breeding pairs for the latter year (Brown et al., 1974).." The
second .periot’ of ‘increasé (1958-1974), vhiTe of-similar duratfon, was only
one,_ half the magnitude of th‘e‘ }’irst (1941719‘57). I.f these f;gu;‘es do

adequately reflect the permutations in this popqlatinn, then, certainly

'




Figure 5~ ) 2

Distribution and nusbers of Common Murres in eastern

. K North Anerica (af ter Brown et aZ. 1975

p= pi

» 1= 1nd|v|duals

= is1 .

Colony # & Location Size -~ Censis . Authority
- year B

1 Nunarsuk I. 150p., 1953 - Tuck 1961
2 Quaker hat. 195 o
3 Herring 1. a5p.- - 1982 . % .
4 (uter Gamet I.- 17,700p. 1972 Nettleship & Lock
5 Gannet Clasters 17,500p. 1972
6 Wester Bird I.- 1953 Tuck 1961

7 Little Bird I. & .125p 1972 Nemesh‘lp & Lm:k
8 Bird I. 250p 972

9 st. Mary's I. 4,120 .1972. Nett]!ship & Lock 1973b
“10 Yolf ‘Bay 3 15101 1972 ©

11 Carrousel I 4. 1972 % L

12 GullcTiff Bay. Anticosti I *’h' 1972 Nettleship

3 Heath Point, Anticosti I. 2 1972 ° -

14 Shallép R., Anticosti I. 2 1972 L)

15 Bonaventure 1. 2 17, 162p. 1974  Nettleship & Taylor
16 Bird Rocks, Magdales 500-1000i 1973 Nettleship

17 Grand Collllbler I, St “Perre40i - - 1964 - Cameron

18 Cape St. 2,500p. 1959 . Tuck, 1961

19 Western Hend Sl Mary s‘Bay 1001 1973 . Nettleship

20 Great I, Witles 2,800p. 1973 A

21 Green L, Niﬂsss an 74,000p. 1973 N

22 @1l I., Hl tless Bay 687 p 1978 - Mahone;

+ 23 Baccaliey 0 p.
gg South. Cabot T.(= Utt'le Clbot)? DUDp‘
26 Guyvy Istets o S 25!

1959 ° Tuck 1961
1973 Nettleship

000p. ;1959  Tuck.1961
#1973 Nettleship
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_since 1958, the rate of increasehas experienceda marked reduction:

It shouTd be noted howeyer, that accurate estiates of cliff-nesting
populations are often difficult to obtain and the nu;nhers they. produce

always involve some margin of error (Lloyd, 1968; Tuck, 1960). Nevertheless,

the trends indicated ‘certainly agreed with personal observations (Threlfall

and Tick pers. com.). i
The'calony dn Gu11 IsTand -began in the early 1960's. - While: Peters, and
Burleigh (1951). reported 50 pairs breeding on &1l Istand in 1942, Tuck
(pers. com. to Kaycock,. 1973) observed loi tering murres but no éggs or
chicks from 1951 to 1961. In ‘1962 four or fivé,pairs bred on the is\and‘

and from that point onward the population has increased substantially. »'One )

" hundred and thirty:six pairs were counted in 1969 (Haycock, 1973) ‘and during

the 1978 season a breedmg papu]atmn of 678 -pairs was recorded. Table 1
remrds the population changes that have occurred at the various sltes since
1971. Figure -7 shows how the murres have spread argund the island during
this same period.

The popu'latwn increase ‘recorded” for Gu11 Is]and is beyond that passnﬂz
for the arigma] (19@2) population. As figure 6 indicated there exists
a difference of 356 pairs between the actial population recorded for 1977

and the predicted-one.based on a generous accumulate- breeding success

- estimate of 60 per cent. Therefore, not only does the Gul1 Island -population

increase start very close to wheré the Green Island population's rate of
increase begins to subsvde, but ahvmusU recruitnent from $ome external
source must contmuany be invalved to sustam the phenomenal race of

increase which continues to nccur on Gull Island: * Whilé confirmation of

"this movement awaits banding studies, circumstantial evidence suggests
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