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ABSTRACT

”
The growth and sﬂfcud of gull populations in Nova Scotia is discussed

and a census of all breeding placesx of both species in the province wis
carried out.

The mpro&xcé;iva success of both Herring and Great Black-backed Gulls
hreading an Sable Island, Nova Scotia was found to be lower than reported
at any othar .colonies. “

Great Black~backed Gulls were more :uccnsfulf than the Herring Gulls
and proved more capable of rearing artificially enlarged brt;ods.

The diets of adults of both species differed substantially. PFish

wus the chief component of dists in all cases but Heiring Gulls took

greater amounts of berries and invertebrates while the Great Black-backs

took greater amounts of seal carrion, pelagic birds ard)‘tcmt and their

eggs. Human waste was not a significant part of the dimt of aithar
species. .

Great Black-backed Gull chicks wers hand-reared and their food
demands determined. A food budget for all gulls breeding on the island H*I #"
wis constructed and it was found that due to chick mortality and adult _
nigration food demands was uniform throughout the h'uodinq season. It
was shown that if reproductive success were as high as is typi 1’ for
these specles the to&l demand of the population would double wean
mid~June and mid-July. @

The growth rates of chick.of both cp.cl.‘n was determined and found
to be slightly less than is reported elsevhere. The rates of growth of

single chicks of both species was higher (though not significantly so)
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than that of chicks with siblings at the age of high food demand.
Observations of nests with broods of different ages and sizes
revealed that Great Black-backed gulls spend less time foraging to feed

their broods than do Herring Gulls. -
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In this century there have been enormous increases in the numbers
of many species of gulls in the genus Larus. These increases have occurred
in widely separated parts of the world and been of such magnitude and had
such a profound influence on the welfdre of other bi.:d specieg that they

have interested many inmtiqaton; and been’ fairly well documented. For

‘ instance, Drury {(1963) and Xadlec and Prury (1968a) have reviewed such

&

increases in the eastern United States, Parslow (1967) and Harris {1570}

in England ana Wales, Brun (1971) in Norway, Goethe (1956, 1964) in Germany,
Spaans (1972) in Holland, Salowonsen (1963}, in Scandinavia and Forgham (1967)
in New Zealand. These authors also "roport. ?:gpamions of breeding range of .

the species they are concerned with and a broadening of, the type of nesting

®
-

site. \

E

It is notable that these increases: hav- occurred in telntivﬂy a!ﬂmnt.
industrialised areas and that some of th:hnviest concentrations of bxeed—
ing colonies are close to towns with fish docks or with large populations
and open dumps. This mm suggests that the duer?d population

ability of human wastes. The vastes of the fishing indus are a source

q:o:th and present high population densities are a comoq:é- of the avail~
of food for qulls but Harris (1970) points out that some British gull popula-
tions have continued to increase at times when increased processing of the
catch on the fishing banks and greatly reduced fish landings have meant a
decreass in food for gulls from this source. He suggests that open dumps )

uyhmiwmtmwnammmmwmuuammu

uybonmibh!otuymhmiummauhmotafmd
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source and population growth,
It has alsc veen suggested that the increase is siwply a recovery of
tha vu'ious species involved to normal levels after a period of exploitation

«

when eggs and chicks weze harvested for human fqod and adults were sought

to supply feathers to the millinery trade. T

* A third hypothesis has been advanced but has been given scant attention.

eI

Py

A significant climatic amelioration has occurredr at least in the northern
huispherer since the eidghteenth century and the effect of this change on

both plant and animal communities has been quite notitesble. Crisp (1959)

has reviewed the situvation in northern Europe and it 7';‘i*: apparent that

changes in the breeding ranges of many species may be correlated with c}i;w

atic changes. McTaggart—Cowan {1940) hasrew.md theé winter occurrence .
of summer birds on Vancouver Island and he ascribes many of the changes in
bird distribution to climatic changes. The extension of 13;& breeding range
of the Herring Gull and many other bird species into Iceland has heen attri-
buted to an amelioration of the climate of the island and Drent and Guiguet ’
~ (1961) suggest that longer breeding seasons allowing gome species to rear
two broods and mild winters reducing thermal stress and "increasing food
avalilability may explain’ sowe of the increases noted iz;. populations of gulls
and cormorants on the west coast of Canada. .

'1‘;:15 argqumant becomes less convincing if one comsiders that the increases
in gull populations have occurred in this century whereas climatic ameliora-
tion has been in progress for over one hundyed years, Furtbermore, while
these climatic changes can be correlated with range extensions of sewveral
specias of plants 'and animals in no case have population increases of four

/

to twenty times, which some gull species have exhibited; been ascribable to ;*'

-
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climatic changes. Furthermore borsal birds such As the Pulmar (Pulmarus

glacialis) and the Kittiwake (Rissa tr 1dactyla) their ranges
contrary to the climatic shift. These birds ttendants .of -
qrdl‘

the fishing flsets and this suggests the pr

= magy

the sacond which

is difficult to prove or to disprovg as pr fation levels are

not ascertainable. "These two hypotheses are

predation and a return to earlier propulation leveis. But many studies

have shown that human wastes, particularly e/or the fishin¥fndustry,
make up & substantial part of the diet of y
(1963) , gpaans (1971}, Hunt (1973}, Pen'aon {1968), and Harris (1965} demon-_
-m@MM%? and 1970) has related that the closure of a
slasoghter house was acco-panicd by’a s\ubauntm decline in the numbars of

Southern Black~backed Gull {Larus dominicanus) breeding in the area.

It is also instructive to note that of the other genera of Laridae in

the northern Atlantic area, only the Kittiwakes (Rissa tridactyla) have

shown similar large increases in range and numbers (Lock, 1972). This
species cosmonly fesds on wastes of finhing fleets and may gain a good

part of its daily ration from them. Other small gulls and terns, however,
which get no part of their ration by association with man have not grown

in ammbers apart from an increass i—aduuly imrtheutgoducuon nt
protection. On the contraxy, nnymuqulutndtnmmqt low popula-
tion levels (Misbet, 1973; Drury in press) primarily because thcy are preyed



who willingly supplemented their diet with gull eggs and/collected adults

for their skins. Drui:y (1963), in examining the growth of gull populations

in New England, relates that at the turn of the century when Dutcher and

Norton counted Bl00 pairs breeding on }slands in Maihe, Herring Gulls were
not known to breed south of that state. The Maine population increased
rapidlx: to a paak*oi.f 36,000 breeding pairs in 1940, decél.ining to about
20,000 pairs in 19§0. This decline is probably partially a consequence

of a gull control programme begun in 1940 and described by Gross (1951).

_But the Maine decline also accompanied the later stages of an extension of

the breeding range of the species southward to Rhode Island by 1937 and to
New York state by 1940, at which time Gross (1951) estimated that 50,000
pairs bred in New England, At the same time a further 32,000 pairs of
gulls bred on Kent Izla;nd in New Brunswick (Crystal, in Drury, 1963).
By 1961 Drury estimated that the breeding population of New !ngla% was
58,000 pairs. v
Dxury's {1963) compilation of Auwdubon Christmas counts for the Great
Lakes, Gulf coast and.Aslantic coasts of the United States and Canada
indicate that over this period of 60 years an increase of around 20 times

took place. This seems not unrealistic in the light of censuses carried

b
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out by Lodwig (1966) on Lakes Huron and Michigan. Ku-hcu:untuyun
1960 and 1965 Ring-billed Gulls almost quadrupled their mumbers and Herting
Gulls dovbled theirs. This increase is undoubtedly ascribable to immigra-
tion of gulls from other areas rather than being entirely the result of
locally high reproductive success. However no qrut redoction ﬂx neigh-
bouring populations has been noted and this increase ‘;uimnues the ncult )
1n:rem in North American Gull popuhtriou,. o !

- In sanctuaries on the North chmofW@iiofSt, memmes
have been tarried out every five ysars gince 1925 and during thil time |
Herring Gull numbers have increased from 1020 birdﬂ {Lewis, 1925) to 15,11*
birds in 1972 when the last census was made tuetuamp and lock in press},

¥o comparable data were availsble for Mova Scotia unfortunately, but
comments of scme early ornithologists indicate that the Berring Gull was ‘
hewsr a really scarce bird here. Biyant (1857) fcqu them nesting on most
of the islands he visited off southern Rova Scotia and m ‘(1838) aliowed
that it was wvery cosmon in the province in his day. Itv;:mcurdeauan
uncosmon bird in Bras D'Or Lakes by Dwight (1887) but m;x today it is not
Plentiful there.

The Great Black-backed Gull seems to have been only a little scarcer
than the Herring Gull as Jones (1869) called it a "common species™ .and
Mlu; (1895) saw “mmbexs” of them off the southwest coast of Cape Bretbn
Island. Bowever, unlike the Hdrring Gull, the population growth of this
species in Worth America has not beeu well documented. Trottar (1904)
noted that it was a common bird off acutnern Nowva Scotia but that it was
known to nest no further south tham Cape Split. He vas spparently wameare

 that Watson Bishop had collected eggs of this species at Gaspereau lLake in

S



' Black-backs to have been a common nesting species in that area for only a

Kings County (some 27 miles mouth of Cape Split) in 1889 (egg collection
Of Nova Scotia Museum of Science.)’ Before 1912 (Allen, 1915) a colony of
this species wis established il:ta Lake Geoxge, Y?rméuth County, increasing
to around 5,000 biz%by 1528 (ugv; Scotia Musgum 915 Sciente egg cc:lle'cti?r;) .
Tufts {1962) reports that in 1945 there were between five and séven thousand

¢

birds on this colony but counts of adult on aexial photos taken on June 11, - .,
197 revealed only 2,015 birds on seven islands in the lake. .
Considering the large numbers of this species breeding in’the southern

part of the province early 1n the century, it extended its range southward

wery siowly. Towmsend (in Pettinglﬁ. 1937) saw a few around Grand Manan. ¥

~ vy
Tuland and helieved a pair to be nesting at Gréen island in' the archipélago,.

Pstti.ngﬂl {1937} fomd a pair nesting at Kent Island in 1933 and conside:red
°
few years. Since tnat time it has extended 1ts breeding range on the
Atlantic coast as far south as New York State.

Both Berring and Black~bad:ed Gulls breed on Sable Is].and but it seeps.
that they luve not been\long established there. Hany eariy fhrom(* of
the isllnd mtiou the abundance of * ulls™ that in breeding seatcm supplied
lnp qwutitiu of egys to the life-saving crews quartered tnere, But these .
nglus are nbviously terns or steering qulls as they were commonly calxad.
Heither Gi],pi.n {1858) who detailed the natural history ef the island nor

dhxhs of the laninbcndant- of the life-gaving e-tablinhmnt: {Pyblic -
Archives of Bowa Scotia) mention the large gulls and Dﬁ'ﬁmt,(le) the
monographar of the Ipewicn Sm. do,s not list them among the ten species -
of birds he found breeding thers. It is certain that if any nubers of the

lavger gulls bred there their eggs would have been sought for food and sheir
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The terns, spparsatly, coatinued

« Dmver mmm mjm o
astically reduced t& luurim
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Of all the naturalists who visitsd Sable Island only St. John (1921),

m‘ilgsﬂntl?nudﬂurthhm.

whummth-hludinlna, atmdm;-tmumm“oftum
hndlnqthm:
Mmmmmrﬂ-*umwum, tmamwhuwnmian

r

'Mmummmmrmqmmmtofmhmm

of the nusber psz acre and the average of the island we estimatsd that these
birds alone did not £a11 fax short of a milliom on the island.”. Ne makes
10 mention of Herring or Great Black-backed Gulls so cbviously they wers
rare. Both Dwight (1895) and Saunders {1902) noted their pressnce on the
i;hndaadtb- :qtringm!aln. at lesast, ana in simi:imt nuxbers
in'1922 vhen T. B. Raddall vas on tha island (pers. coms,) At this tine
mwummumummnmmumymﬁm

I believe that it was around 1920 that
/Barring Gulls begen to breed on the 1sland bat betwsen ¢his date and the
visit of J. 5. Rrekine in 1952 70 nAturalist seems to have reported the
‘mufgn}umtmmm Isiand, .In 1952 both species were breed-
ing there (Rxwkine, 1954). The isolation of thess colonies fxvm avpes of
mmmmmﬁ-m%mawmu

hmmummmwwm '
mwuammmmm&mdw

cm.*mmntwm:ﬂ% w"IMMQhMM: ‘
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odge of the continental shelf. It has gained some notoriety ax a naviga-
‘tional hasard and has long axcited natural sciehtists and dillstante
historians snd the voluminous literature concerning th‘e.iﬁﬂland has bean
reviewed by C‘amball (1963)., The island u 33 km long and at no point more -
than 2 kn wide. Amotcmmlmteddmurmalong 1ta length and
long partially submerged sandbars extend to the northwest and northeadt,
A large salt lake, Wellace Lake, covers mt‘ot the sand flats on the soutH
side of the island in winter, retreating to form two ml'ier lakes in smer.r
A line of dunes to the mouth of Wallace Lake disintegratea in the late ninae-
tesnth century, but a few, up.;dly ercding remnants can be seen today. |

The nqh'_ution of the island has bean described Ly Macoun (1899), St.
John Als&l)*ud most recently by Erskine (1954). Narvam Grass (Ammophila
bj“ mdhaachha(__mruljgmicus)mv-rlugnpuuafthe
M;mlyiuthem. mnatabiliudm amundthepond: are

4 2
4

-

Aivarse plt.nt oan—mit.iu encountered, No tall shrubs or trees grow my-
vhere on the island. The succulant Sandwort (Arenaria peploides) occurs in

2o

large ¢clumps on the east snd west bars and to a lesser extent on the Wallace :
The avifeuna of the island has been described by Mclaren and Bell (1972).

1
’.4-‘

T™ha island is the sols breeding place of the Ipswich Sparrow (Passerculus

I S Y

me and it svpports a population of feral horses and is
the breeding place of both Grey and Rarhour seals—(Halichoexus grypus and
Phoos vituline). Werring awd Great Black-backed Gulls breed on all parts
of the faland but most of the colenies are coboentrated on the dune sdges
6n the north side of the islend.
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Nethods
mwmgmmawmmmmnmn
this century and no cosprebansive list of mesting places or sstimats of
the size of the bresding populations of the two laxge gull species had
ever bean made. manmquummau
base data that might allow futare population chunges to be detected, I
Mawa’mmmummdmn.
Hmtofthteoatuimotttumumwa'mmmmmmd
from the air, waing a S, teo-seat, fised-wing airoraft. OColomles were
circled at around 300 Fest altitude, frem which height Berring and Rlack-
wmmuumw The numbers of all gulls of sach
Wnnuwwmumrwﬁmgﬁmoflmmm
umh.nmmmﬁmﬂmw‘m&MMMhrmhl
photography of groups larger than this or groups which wers mmusually dense
or difficult to comnt. Photographs were taken om 35am Xodak Plus X film
using a 135mm lens. , Nosaics prepared from 3 x 7° enlargemsnts allowed
intividval gulls to be identified and coumted.
mummimnﬁmw»kudmmtmu.m”
Mmuuww&wnmmwuuw
tried. Xadlec and Drury (1968a), working from ss sirvraft, coumted gulls
which they judged to be taxritorisl, iguoxing thoss loafing ca the fringes
of a colory or slowkithe Whore. They derived ratios, for ‘several islands,
af the numbex of sests and the nusher of attendeat territorisl gulls sad
ratios of mlightly more tham one adult
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par nest, they veried betwesn 0.98 and 1.45 depending on such factors as
time of day and state of tide. They did not believe that population
changes of less than 25% could be detscted by this method.

Immmmhm;-mjmmﬂmnt‘intowmmhy
making rapid judgements on which gulls vers or were not territorial.
mmummmscommmagnmmt‘mw1mm
mn?nrl;twmofwmmmgimortumngm. Nests
are often built on the wpper part of a shingle bedch and it 18 not easy
to distinguish between taxritorial and foraging birds in such circumstances.
* counted all gulls oo a breeding faland and by doing my serial counts were
compatible with #y ground counts wade later. When one lands on a nesting
1-unaoiappmmit“cmmyhymtmmumewmmmu@
it is not posmible to judge which birds-ars territorial and which are not.
Wil counts thus made do not allow an exact estimate of the nusber of
ﬁinm,ﬂmmﬁn@mﬁtbufrmtbmndortha,mwiu
‘be ofparable with my counts and increases or decreases should bs datect-
his,

Sable Islsnd presented an aven greatar problem. It is 20 miles long
and gulls nedt all over it eolitarily and in colonies of verious sises, in
#ined'snd single-species groups. The mise of the island 'pmludhd nest
coumte. Mor' 0ould misple vetios of gulls to nests be expected to provide
the besis of & good caneus: the vary high egy sud chick mortilities
:mmm&«mmmxy, meant that meny nests had
‘mﬁmﬁﬁwmmmmmmmm
a-m‘ mmmwmmwumwumm
WMhmyﬁuwﬁmwammm
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breed thers. Howsver, three Nerring and Rlack-backed Gull pesting areas
had besn studied intensivaly bafore the ceneus On Juse the l4th and 15th
auditmthwhtm:tthu@.uo!.puniuudtmlumam
asccurately determined by sxamination of nest history data. \
For sach colony numbers ot’ clutches initiated weve plothﬂd against
the date of initiation. while, for individual colouniss, ﬁvo'muim:
ssall nmbers of nests and hiases in deciding the exsct date of laying of
the first egy caused cansidersble irregularity in the plotted Gistribution,
when dsta for all the colonies wers pooled a bimodal curve approximsating
two overlapping norsal curves was obtained. This curve was plotted on
pmgamuty paper (Earding, 1949) and two separate normal curves were
derived. The first and larger curve denotes the distribution in time of
first clutch initiations while the second, smmller uurv;. wpresents
mamanm-iumaim. Pitting of noxmal curves to these
chua]iondanntiu of che numbers of original nests to be mede,
Anothex way of estimmting mmber of pairs in a colony was also
tried, ‘ The nusbar of nests with eggs or chicks preseat oo the day of tha
.consus was datermined, It was also noted that the mean length of time
between 10ss Of a clutch and relaying in the saws nest wes 15.9 days (18
wxmples). It was thought that the interval betwesn clutch Joss &nd relay-

.

mu.mmtmwmmmnﬁ-m/¢~mum

L

ﬁ; lost clatches-up to ten days before the cenews snd the-nmber of new .

*;i‘ clutches initisted in the tem days after the ctnsus wire sdded to the
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The niture of Sable Island's topography ui/ the position of the main
colonies madie it impossible to dis

- A*"p ~

- ttburul’ the colony taking flight before one is close enough to decide which
- / are on nests and which are loafing on the periphery of the nesting area.
/ So in the census ail gulls around both the sample and censused colonies
g l were counted. Gulls encountered &way fro: qu]Snies were counted separately
and only numbers of gulls around colonies were used to estimate the number
of pairs on tk}églmd.

A coup}atu alnm ocoupiled two days and could only be done in good
visibility, The shape of the island facilitated censusing! by travelling
along the noxrth and south shores of the island all birds can be seen\and
counted. On the Ffirst day of a cansus both north and south shores of one

end of the island were done, the other end was done the following day.

Besults
All known breeding comcentrations of Herring and Great Black-backed
WHWMMMmri@. 1 and 2. Where cclonies are
s gloss toqd:htr Lttis imposgible to show them as separataly on maps of .
- this scale, mo theas dots represent concentrations of breeding gulls

: pezhaps in seversl closely spaced colonies.
All but one of ‘the ocolomies was visited or surveyed from a low-flying
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Fig. 1. Concentrations of breeding Rerring Gulls fn-Heve.Scotfs in 1971. -
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Fig. 2. Concentrations of breeding Great Black-backed Gulls in Nova
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.after the bresding seawon and it is not known if ‘gulls bresd thers. In
all 111 nesting places of the Harring Gull and 141 of the Great Black-

bagked Gull were found in which an estimated 15,000 pairs of the Great .

Black-backed Gull and 14,700 pairs of the Herring gull bresd, These -
-

satinates are tantative ouly. Eadlec MM(I%I comting only
suspected tarritorial gulls Maummdmmwnmaflm.
nzmmymm-mmmmmmlmmmwa
have not considered tarritorfal I employed a ratio of 1.5 in making these
estimmtas. ‘
@mmmumozmwu of gulls is c;uitca,,sid:m
id Nowa Scotia, ﬁ&mmc‘muum of breeding birds in
wmmﬁnanhmaihb!mmm-mumm

ofmuummm‘umwzmum. On the western coasts of

mmmmmfnummuzammwmm

acconmodate nemting gulls. Large concentrations of breeding hirds occur
arvund areas with large ﬂuh\l‘taqing- such as Yarwouth and Canso. Harrias'

?{smmmwmmmmmm&}‘mu
fishing does producs a significant amount of food for gulls. But thers
are far fewax gulla breeding near Haljifsx than might be expecied: This
may be sxplained by a paucity of islands imwpdistely north of the city  °
natmxyxmmmmumbzaémwu
the mouth of it. o L

The length of the Nova Scotia cosst encesds that of Sew Boglasd yet.
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our bresding popmlation of Herring Gulls and Grsat Black-backed Gulls o
combined is less than 30,000 pairs, less than half that estimated by Drury
{1963) for New England. ‘This coincidence of high gull and humean populations
and the distribution of breeding sites in this province gives sowme support
to the hypothesis that maintainance of high gull populations is dependent
on an abundance of husan wastes. . by
. The numbars of Herring and Black-backed gulls seen on each census of
Sable Ialand are shown in Tables 1 and 2., The nusbers in these tables
include gulls cn colonies as well as those obserwved on mg.ﬁ?g areas. For
tha ceusus of June 14/15, 197% these loafing birds were tagf’i’iatodkmmhtly.
though at this time there were very few: only 220 Herring and 59 Great
Blm-backud Gulla. Censuses wera carried out on JmBandS, June 14 and
* 15, a‘uly 10 and August 22 and 23 of 1970andoncm1y 14 and 15 of 1971.
The locations of colonies of Herring and Great Black~backed Gulls on
Sable Island -are shown in Figs. 3 and 4 and the boundaries of the census
sreas are shown in Fig. 5.
mmozm&mpuuintmnmm1mmsn.cm
: D was determined to be arownd 300 to 315 pairs. The numbars of hirds .
manﬂlaamlpninhshminﬂblaz. Depending on the population
mﬁurthn:uolantuthmlmtioofbimwpnutml.nm
| 1.48, The total number of birds seen on the whole island om this census
’ was 3079, of which 66 wers in loafing growps on the Wallace Lake sand
/| flahy and 154 ware counted on the cast snd west sand bars. There vers few
! or uo Serring Gulls nesting on the East Bar, and as the numbers of Berxing
' : dulle bresding on the West Bar wars known ths bixds cheerved om these arees
U m'ﬁu&hmjmmwwmmmgmm.
%{vgié’a«f;’:: S
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Mubers of adult Berring Guils counted ou census of Sabhle Island

in 19570 and 1971

Iable 1.
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Tahls 2. Mmbers of adult Great Black-backed Guils counted on cinsuses of

Sable
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Sable YIsland 1969~1971. Letters indicate colonies studied
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Tohls 3. The ratic of standing hirds to bresding pairs of Herring Gulls
>
{Laros argemtatus) in thres coloniss on Sable. Island June 14, 1970, . .
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A total of 2858 Nexrring Gull adwits were cbeerved in the comeolidated part

of the island, corresyonding to & bresding populktion of 1933 to 1998 pairs.

Twenty—coe nests cu the West Bar were active within tan days before and
aftar tos census, so the total populstion of Sable Island is between 1950
to 2020 pairs. ¢

As the egg and chick mortality of the Great Black-backed Cull is
w&lylmmmtdmmm.tnﬁuththy@
mlritmwtmmhstuﬂmhofﬁnma;m‘
miuummnwwofmmmmwww
any time in the hreeding season. |

Amnof’assw-ma&umumw‘mmm«m

inland west of D. O, T. and 83 afdults wers om Or around this area. An

additional 19 were loafing on the sand flats south of thé 014 Main Statiown.

A ratio of 83 : 39 or 2.128 birds per breeding pair was thus cbtained, A
miofuumummmma@umum;uam
mmwiagmm;mmamm;:mmmmssm
in loafing groups on the Wallace Lake sand flats. The rémsining 1121
wars considersd to be on or around coloniss. An sstimated 527 pairs
result from application of an adult tO nest ratio of 2.128. Seven pairs
of Slack-backs neated on the West Bar bringing the total to over 630
mmammmmm,mmm
Wmmwmmmmamw
Whmm -Chvicusly, & grest paoportiom of the
memmmuhnmmmmm
mma%*umm tbmummm
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Gulls wexe detected om any of the hresding sesson cansuses, but this is
bardly surprising for although they migrate noxth in the suwmer to the
latitnde of Sable Islamd snd bayond, they do mot move far from the cosst
MmmMthhmMmmuwu
far off shore as Ssble Island. (Phillips in Becwm 1967a)

Notwithstanding the lower egg and chick wortalities of the Black-
backed Gull its nusbers decrsased no less thenm the Herring Gulls’ between
June 14 and July 12. This may indicats the presence of a population of
non-hreeding birds is adult plumage and the pressmce of 174 second and
thind year birds on the July cowst and the high adult to nest ratio of
mw«mmwammmmmumﬁ
species. m:wmummvm;;mazm )
than the Berring Gull (dsta from P.I.R.0.P., R.G.B. Brown pers. comm,)
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Bach colony was visited every four days in the course of the breeding
saason exvept whire westher or transportation problems interrupted the
sphadizle., Wien & nest was found containing eggs it was marked with a
nukbeyed wocden staks placed inconspicucusly protruding 4 to 9 inches
from the ground within 2m of the nest. Gulls often build “practice™ nests
in which eggs are never laid, so only those nests in which eggs were found
wxamiqnwamrandnnplmmpmmlmym. Eqgs were marked
on the pointed end with a dot of colour from a felt marking pen and
ditferent odlours were used for sach 299 in a clutch. If colours faded
appreciably they were periodically renewed,

e length and maximum diameter of each egg was measured to the nearest
mootmhuuing.uuxniarmup_er‘ Roughness of the pgy shell and the need
mwmmmmﬂdtﬂmmwﬂfyw,
made it impossibie to maks measuresents of eggs with a repsatable accuracy
in wmits of less than 1/100 inch. Metrically divided calipers allowed
deasuremsnts of tenthn and hundxedths of a centimetre, the former being

T eoo course & wait and the latter too fine for the purpose.

Muwmmwmmnmmm“wufﬁm
compatible with acourate obeervation and on the few hot daywtHMay and

.“‘"

-

’*mMmlmhmm, oasopilis st S5t visited betwsen moon
" Muzﬁpmumm-@nmumwmhutm

mmm:’;mmmmﬁmmmmmm
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dye. mwmuﬂ:uﬁmmﬂrmﬁ;&ﬂﬂu
MM&MW“MW&&M&:M% )

’ " existance. Thess dye spots Tepidly faded but they served to ideslty - -

ciicks wntil they were laxrge sncugh to bet a.wabered alunivm lsg

: band, Blick-backs could not be safely Banded umtil the age of abowt 12

- ‘ days wheress Becring Gulls, which had a evaller hand oun b basded &t =

six deys. , . Fe-
mmvﬂt@wwm"ﬂmwmmnﬂ;&

If small chicks were discoversd hiding in wegetation their colowr cofe

or bend pumber was detetmimed, oftes witheut penicking them, Howsver,

Lf larger shicke sve Sistuchal they Ofted gesio of helt. They wey be X .

quietsd by hiding their hesds in close vegetitiom ox, better, by covering

%?;’wm“iwm‘”muwﬁMﬂ&mm B

= Zzom the ayes. umm.-mﬂmww

- in its territory amd is soom joined by am afuit. It is gpoesibis to v
thus from & nest without disturhing other Minds wadily becewss on Gabln

Island the colouies axw struey ot alg@iighe alge of Smms 90 thet soe

\

[,

Colony A consiated of nesty of hoth species of gulls on the samd

was seldom more than 20 m from the elge of a colony. N

ber an the wiet sud JF the istssl, Vegstiticghis limitel bo pecesionsd

: are built om the sesdvort tussdds and 49 piles of Acifviesd fo W
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togs of the dunes and Nerting Gulls oocupy the steep dune sides and less :
mw&mﬁtyw.’ﬁmcn@mmt@o— .
goaghy but only two or three Phirs of Great Black-backed Gulls nest among ‘ ]
the Nerring Gulls. ﬂcmh‘&-ﬁtrattdmmsmpdunasim -
on the north side of the island though a few pairs nest on the flat grassy ~
e of some taclated dumes.

Colomy D is quite different form the previous two colonies. The dunes -
ummmammmm:-mdmmﬂefum t
mm-;l:{hm. 'clifﬁlm sides. Vegatation is much sparser than ]
in Colomy C, in which thick stands of beach pes (Lathyrus japomicus)
provlde cower for chicks in June and July. This colony was disturbed
mwyiulﬂobymiumdmﬁcntﬂwmpluiy?mwm B
mmuu’uaihm. Qomzmaim#u;ﬁgég%gomdintur- -
mhlmmmmﬂnnamtdounormimtsw;nludheu E::“
in that yesr. Only Herring Gulls breed here, mtimonthcgrc:un&.{close
t» seweral beackish ponds which dried up in late summer. o

mrmamﬁimm-hwnnlmme
i the sea. These are the last resmints of a continuous line of dunes -

mmemmmm Black-backed Gulls nest on
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thres. On Sshla Islend egy wortelities wars wo high 1t was pot ssasbne _ ¢
“ s - . -
* able to hope thar I found all ejys laid in sy relatively lufreqwent visits |
sad 30 30 astissts of meum clutch sise is preseited. . / - '
The mortility schedules of chicks and detes of Liying of all dsteble g
oges in both 1969 and 1970 arxe presustad in Pige. $ and 7 and subletantial
differences are immdistely sppezunt. mmms&mmm :
mors protracted then im 1989 but a gEeaber proportion of the eggs were N °

,Whuhﬁ-nuﬁalm. ‘M”W!an .

r—ummmmmmm and the lave Sates
mmaem‘o:mummmmwm
sveposjticn. maMhMMhﬂF#nmh ,
highly migeificent (X = 17.31, df = 1,p < 0.001) and the changs in lay-

<

>

mmuummmm}mmm T™he ’,"
cuales of Berring Gull agy mortality in 1963 snd 1970 ard shown ip Tebles\. -
4 amd 8. . ) . . ° . .,kb g

pummummma_mww - .,
MMW«MOM. mmummmmm . « e
mmmmmcﬁmmmnmmh

3

Wummmammummum L™ .

manum-.m,m.um.mmumss.ﬁ ‘
hmmm mmnmmmwmmm - ”.sf;




- 4 . « w T f'd‘ - ﬁi} ‘*'1 ¥ A";"j‘;‘ﬁ* q.aygﬂ’}::%* ﬁ,
- 36 - i R I I o N h : D
¥ T 1 1Y 7 - T ‘. w&_ o v LI 3 } T .3‘5: :
% 5, .- )
s ﬁi&f w P ® % _ J . s &7
SV \of e I . . ¥
SO G B * ) | -
2% s *": £ by » I
SYURT Iy 4, R . "
}? 3 e v ’ * A LA
3 ‘;g ¥ 3 . ‘ . “'-‘
* -
" Al 4 - » i . ] r ,
. ’ hald ;:'?&E -3 : - N ‘
SRR S ’ . . £
v, LY (" - \ \
] e d
- * .
e -
tJ ~ . e
) 1 x
A_‘J“ 5 |
i v ‘ . . .
E -
P N - - . '
P w e & P v —— - - /
“ - -
a: N - \
- L. .
A
- * N - -
-

f
-3 v ' ) 1
. B mamntgarummmmmmmmmuu |
) mmmm #nq 1970(k). Shaded ared indicates chicks whoss o

Xemaine were found: ubshaded ared indicates chicks which dissppeared.  © L
‘ . . N

T

rig. 7. Dates of fqim of wggs Berxring Gull eolmiu studied Lo
S in 1969(a) and 1970(0). :

m-m-}apui dates of laying of all egye

L%
, Shbded- avea: dates of laying of all eggs batching -
- ? - X
_ Biack axem: . dates of laying of all egys producing fladged young. .
In 1970 Colony D was not studied beyond the hatching of chicks and
", #0 thoss that fledged Zrom that colony are not included here. ‘
o L]
;;‘ . 1 '
iy R . 4 . . "
“* - ! L] ‘u«.l
v ' R t
- "
i ' . . Y
L] u s
. * ;l‘\ e . ’ v«";‘%
é ES * .q?..“ . “’“X )@ﬁﬁ;‘;
‘T‘ P - ® ! Coe ” s : ' AT
P'ﬁ.fl ~ T pro 0k



e

P .
2 ‘i '-H:’E" y

v F i,

e ey o

R

+ Y e f/’f’v'
. -

-
k2

o AR




42.1 55.36

-
-
- - w
.
3
[
3
. -
.
L +
»
1
*
‘ !!
. ] 4
.
)
”
- -
- .
- ’ b
* . .Y
r
H
.
S
.
e
4
4
.
» .
%u - ¥oar
4 B - *
4 LY 2]
A * -
":@1" - B 4 .t
o A" v
B f; . N &' i
5%"‘ 3, # f v "
FE e D Ty £ ! " ~
R i R T R S S § -]




o

)

- dw

T

g

7

i e

Bgg mortality of Serxing Gulls, 19%

5.

oy

»

n

Beost

n7r

31023 ﬂ.u “.u - ”n”

5.7

L]

‘i,:\\

*
hd i
=
4
s
.
-
-
- . 3
- e
s . E{.
- w” . #< P ’f - t...h . .%.wi*..
., ®* 7 i Ldmu.” ¢ e A wg
K s %5 vy X
et e x oy A .—.J,wykn«ﬂ..% = %



distwrianos durisg Lncbetion. N
mmmmMunmwmmh;m‘

and Dewey (1968) ranged from 708 to BOS in the yesrs 1963 to 1966, in

closs agresmsnt with Nrwin's (1971} valuss of 63 and 824 in Rhode Island.

Bunt {1972) however, working in colopies ir Massachusetts Teported hatch-

ing sucbesses from 19 to 54%. His colonies ware chosen as being different

distances from sources Gf £ood and he noted an inverse correlation of

mmﬁwﬂ-m?ﬂmtodm.

N m Bable Island the hatching successes, while differing significantly
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Unfortunately the hatching sucvess varies grsatly in coloniss and
m.ax’mmmmtymmm:- gives significant walues
( < 0.05) in both years. Thers & no ready esplanstion for these differ-
encex but thay are no greater than have been observed by other investigatoxs.
The higher hatching rate in Colony A in 1970 is particularly havd $o explain
8 the oversll hatching success for that year was lower than for 1969. The
mwmet mouths of 1969 were cooler and wetter tnam in 1970 (Stobo, 1973) wo
climmtic factors sesm to be an wilikely explanation for the difference.
he smjor source of egy and.chick mortality is predstion by other gulls™
and this might he affected by investigation technigue. This seess unlikely
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spguoximately esgual suwbers of nests. mm»wﬁt
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aress. Ounly in Colony B wes the fledging success of eggs laid in demen
arsas much less than that of sgue in spares areas. In this colony the
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Mmm mmmmwmﬂmmmhm
mmmuwmwxumq. L
muﬂux—muwummgzmm.
eaxly and late in the sessca have besn reported. Biack-hesded Gulls
(axes cidiboies) mtm:.mmm {Prown, 19670,
Xadlac, Drury and Oniom, m&.rm,ummmmum v
most fledged young £from eggs laid during the peak of laying. A declime
wmmmwmtmm)mmmm;m
by Puynter (1949) and Eadlsc and Drury (1968a). The genarally greater
success of aarly snd peak clutohes wight be aaplained 1f one acospts that
isenperienced bicds may lay lxtexr {(Couleon snd Whits, 1938, 1960), being
less inflmsnced by the social stimlation which iz somstimes thowght to- ~
synchronisve the laying of experfenced hirds (Dariing, 1938) .

‘Coulson snd White, 1960). Their insaperience presumebly rsnders them lass

shls to guard agys and feed young.
If the season if divided, ss fa Yables § sad 7, szmumm s
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atudied while in 1970 all the nests in the calony were observed. Firtber-
nore, as I didn’t arrive on the island until Nay 22 in 1969, I misedd the
sarlisst agy mortality. Yor the differences inm Colony A I have no explana-
tion; in both yesrs nests in similar situations were cbesrved. Thus, while
MMWMmmehmvaMw
betwesn colonies and years is so0 great that no generaliabtions can confidently
be made.

The data in Tebles 6 and 7 are also mranged to display the hatching rate
of the egyd with respect to times of peak laying. nlmthcnu;muo-
nounced second peak of laying and hatching rates were generally highes ',
for eggs 1aid gutside the pesk time. gmn,mmnwumlm
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laying, so the figures quoted for this, as well as for Colonies A and B,

] ‘iumm:ofli;ita({minnlu. In 1970, the mumbers of nests
stodisd vas higher and reproductive success generally lower than in 1969

Sad it is clear that the egow 1aid in the First pesk, Mey 21 to My 30,

bave a lower hatching snocess than thoss.laid before or after this period.
mmmwmmmun&ummm. On the whale
» thows egys laid in the secdnd pesk of laying are the most succedsful,
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laid later, and in this partioular the Serring Gulls brsaling oo Sghle
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oggs laid at different times iz smalysed. mxrmfwmu

a - ¥
“for the two years are quits differemt. In 1969, iD particular, the parti-
tioning of reiativaly few data results in grest variations batwsen periods.

ttthMWMIMChzm. Colony B, has
within it large sbers of breseding Black-backs, Colony C, very fww. The
pexosntage of chicks fladging ia Colony C dces not change motsbly or con~

sistently as the ssason Jrogresses, but Colomy B shows 2 generally incress-

ing success from early to late clutches. During the time when chicks from
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area is reduced. mmmwammm"mmm
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W.MW. Colonty B, contaising mumsrous Black-Dacked Gulls,
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while Colony C chicks aye not sotably mors or lsss soooessful in sither
perind. Colomy D s 1963 and Coldmy C in 1970 weve both Mige colesien
shouing pasks of lxying amd oomtaining wry few pairs of haveding Black-
backs . wwwm.:«:mwmm
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fisdging Tates tanfed to incrsase s the seanon progressed, When the
duta are gmpped by peaks of laying, the results are stawwhat inconclos-
. -
ive for 1968, Noth Colonies B and C in 1970 show the best fledging rates
9
quwﬂhmmetlm. .
‘ the high sunosss rate shoem by Colony A for axtra-peak layings is of
- po Ymal consequencs as it is besed o sall numbers and these eggs were
wh'mw, isclated mesting gulls. Like the hatching
rates chearved in this stody these results are gquite at odds with tha
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which was noted m(ﬂﬁ:nummﬂm
might be a contribubisg onwme of this cosdition. -
mmmumaut«muwuﬁmhf
mortality retes with age (Brown, 1967b) Kndlec et al. 1060¢ Palwim, 1981;
Parsces, 1971; Varmeer, 1963 and 1970). The Ristograss of chick mpe and’ -
mmmmmwhwgu@¢ﬂwuu
Appendix 1. All show a similsr pettern but, tnterestingly, the large
coloniss show the grestest conowstration of chick wortality in the fivet
ten daym of life. nmhwmmuﬁmm
Slesgpenr with 0 trece is higheyt Su the first ten dupw; beccwing lase
as chicke reach a size too large to be séallowed whols by other gulls,
Tt wight aleo be expectsd that in cuspsrisun with other gull coloaies

mmh,mmm a melatively hesvier sortality in che
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mﬁudmu. Seversl aufluwes have published mortality rates

bafors and after 10 days of age and on this basis Table 14 shows a cowpa-

risca of swveral L. fascus, L. arpentates and L. glavoescsns colabies with
Sshis Islasd yearly totals.
Mot (1972) stofied Serring Gulls brestisg on four Islmmis subivet o
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- mwmuummmmmxmnum 'M
% & diat swplimeot but Palodan (1952) carried out-his stuly in 1943
NMmgmmuwmmmuam.Mewxmm L
great amcants of gnrbage avxilable to them. H:lsiuumnpm-mctiw m.
- success ave somewhat equivocal but they wers thought worthy of inclusion T
n.smofqupxmwamtx@ms&uﬂmmmm “
. to Sshle Island gulls. mnbnte;ﬁuhotcuckﬂmsmm
' ©, around 208 so the ratio of early and late mortalities for his colomy -
bas been plotted on Fig. 8 at this level.

There iz a corralation between hatching success and ratios of early .
and late chick mortality ratss but as several species of gulls are
mmmmamfmuzmmphmafmuhwm

i flndging success, one must expect a high degree of variability in such -
’ results. In aduition the cxitaria for fledying are rather different in
oach of these studiss. 4 "

Valoss of mortality ratio foy Sabls Islapd ars shown on Fig. 8 as
wm:Mmemmo£M's {1972)
ooloniss. Thase ars the twe he juldged o be farthest from garbage dumpe
and oop of them wes, in adaitios, mmmmmmmm./m;
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afvexr hatohing. .

Brovs {1967) L. fubous 1963~5 n - 1.8 :
Bcown (1967) | L spemnates’ 19635

.- Bt (197 . ke SIOGEENS - 1966-7)
Roat {(1972) B axdemiatys 1968~70

et (1972) . 1963-70 ., en .
Eadlec ot al.{1989) &-rm 1963-7 - L 1.8
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With such veriation in technigie. sod situstion ix the studies
considered above, it is probebly polutiess to refine too mich on the
relationslipi 16 wore pesd by acospted thp the general agreemsat: ou
one hand of Hunt’s isolated colomies with Paludan's and mine, and,
on the ether, of colokies with acoess to abundast £00d.
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. Grwat Biack-backed Gulls
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ummmummmamw. Data on laying dates and
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f\ Cojouy B. Tn 1970 data for six isolsted nests in Herring Guil
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e While there are 4iffsrendes Hétween colcnies and years thess ave
Y e pot.as grest s those cbesrved. for gerving Gulls. In 1969 T arrived
| on Gable Taled after ooy leying bad started and consequently I also
- winsed part of the egy mprtality. e estimates of egg loss cbtained
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.
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Sdentical in the twG years. Ocly Colosy ¥ &iffets govatly sad T
suspect that the low chesrvad peromtige of chicks flsdying in this
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Dalike the Bexriag Gulls, the Bléch-becks stulied sze cosidered
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: mw‘%u-&hmm In nelthmr year is the Aiffatance’
WW mwmmmwiuueﬂ
and nom pask peciods of egy layimg cvatalming spyresismtely eqosl -
smbers of egge in each grogp. Tw both years the chicks hetcking B
mqummwmmn-uumumw’
17 in 1970) poeiaced the sowt fiedged young: about. twloe As mamy - : -
’ whmmummmm&ﬂhgm,m
" the goor estimate of egy Mortality for this ypar resievs the fact
: semningless. ummammmdﬂw z
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ot dittapant (Fig. 93. %he rZatio of mortasities befors and aftsr tem
deys wes a velstively morsel 1.46 in 1969 bur osly 1.6 in 1970, the
L e vazy lavgs swber of chicks between the ages of ten and twenty days
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dring {m 1970 being respousible for shift. Of the aine birds dying °
in this age olass whose COKpwes Wers recovered, two wers underweight,
four bl peck wounds snd thres hed 5o sywptons of disease. The
‘moxtality was fairly svenly distribured thwcughout the three colonies
mttnmymtmmmamwm-mm.
Brwin (1971} cbesrving Great Black-backed Gulls breeding in Shode
Teled, fowd that the later clutchiss produced a greater Froportion of
mmwmmam This relatively lower success of
) m,Mdthpﬂdmmmiﬂmwthume
| Mcesting in smrginal cpnditfons . Gulls gre generally hishly synchronised
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Fig. 10. Dates of luying of eges in all Great Black-bakked Goll colontes )
stadied in 1970(a) and 1969(b). - R

Ontar emvelope: dates of laying of all sggs ’
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changes in &iet over tise (Spesss, 1972) . -

It is wezy @ifficult to cbtain a qustitative sssessmsnt of &
species’ dlat emcept by killing = lavge ssaple wnd swmining stomach
contents. Zven this methed is not without its drwbacks, as Bartley
(1948), and ashmole and Msdmole (A967) have shows, sod it wes not

mu.m&mmmm Instead, ths regurgite-

tions of penicked chicks and £0od remsing by the meet wers examimed sed

the contsnls categorised as accuxataly as powsible. The regurgitations
ware not collacted for amalysis but wers retwuraed to the of tha

nest in.order that a significsst part of § chick's deily might
not be lost to it.

As the indigestible portioms of & gull's diet are regurgituted,
mmnmmmmmwmw
on the diet of the adults of the species to be cbtainel. Put as the

M?&MM&»WMMM’

mm&mmmmam'm.i
m‘mymhﬂngmmmm“’&
muwemmmmwu‘mwmm
ox loafipg spot was ssurched snd all food rumsine (reguryitations ox
inedihle focd fragmants) wevs Twmoved med idemtified. If chicks
regurgitatea while being handled the natare of the regurgitation wes
notad but the food itielf wes left closs to the chick whew I left the
axea. Wt (1972) i comtrest, collected ssisples of ohick food by
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imesrting his Cinger into the ossophagus and ovop of the chick and
Jevering out their contsets. This prectics, like his weighing
tecknigoe, st have subjectsd chicks to a much grester stress or
disturbence then did wy methods. L

‘ a

Bepuits epd Discussion
‘ ' a ‘
Diets of Chicks - ) .

In 1969 sod 1970 82 regurgitations of Black-backed Gull chicks
and 82 of Berxing Gull chicks were sxsmined and the cocurrsmce of

a

veriows types of food is Mstsd in Tables 17 and 1. Substantial -
differences sre spperent, thongh in both spepies the bulk of the diet
ad!duatnhﬂdu As tha regurgitations were not kept but were retuxned
ma&m':mm.uwmmmmu,mmd“
mw. mtthm&mwdmwmm

in the repuxgitations werg smsll gadids. Of the 53 Mackarel (Scowber
mmewﬁmmumnwmm
| 48 wvare fownd between me 29 and ugaat 2. mmmmm
bacoms abusdant in the surface waters of this part of the Atlantic until
axcund the end of June (Maokay, 1967). Mackersl mmie Bg 59.3% of the

requpgitations of the Black-backed Gull chicks im 1970 but only of
fhose of tha Nerring Gulls.
_ A majority of Plack-backed Gull chicks of pesk

fosd Gmment st the and of Swns, the Lime Mackersl emtsr Nova Sootia's
mm Mskarel remain hear the surface until after mid July
%*mﬁﬂﬁlmmm“wxma

mmmm&!“mummmm
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&
w. The codurrence of various types of food is the regurgitatioss of Nerring Oull ohicks.
Type of food 1969 . 1970 Total ‘ .
Noaber Perosnt Fumbex Parcent Nuaber Pezoent
Fish - ‘
Soosber scombros 4 15.4 - 1 19.7 15 18.3 )
Clypea haxengus s 23.1 10 17.9 16 19.5 "
AMpmodytes ameriownug 3 i1.8 3 5.4 ¢ 7.3 ¢
Anguille snquijls 1 3.8 1 . 1.8 ° 3 2.4 E‘
. Td
Unidentitied fish 10 3.3 26 4.5 3% . 43.9 4
Invertabrates 5
m m P - 1 1" ‘ 1 ltz ::;%.
3
Unidentified squid 1 3.8 - - - 1 1.2 B
Polychasta - Toom 1 1.8 1 1.2 e
Buphansiacea 1 3.8 - - 1 1.2 ,. :’**;
Canosr irroratus o - 2 3.7 2 2.4 *
nm - - 1 ’x.‘ 1 1‘2 ,_::::
£ e '::3%
a \‘\\\ i
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. Tebls }B. The cocurrence of various types of food in the regurgitations of Great Black-backed
© Gull chicks. . W .
Typs of food 1969 1970 : Total
Nunber Percent Rumber . Pexcent Nusber Percent
Tish
- f
* Clupea harengus 6 26.1 9 15.3 15 18.3 !
Amodytes smericanus: 1 4.3 - - 1 1.2
Anguilla anguilla 1 3 . 2 3.4 3 3.7
4 ” ©
Pmﬁdl. 1/’!} 403 bt - 1 1:2
Unidentified fish 10 43.5 ‘11 18.6 21 25,6 ‘
Birds (Unidentified) 1 4.3 2 3.4 3 3.7 0
-~ ' '
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Gulls. Mhmwﬁmpmuﬂﬁmtmua >
cepture; the grember waight of thé Black-backed Gull gives it a substantial
advantage in taking sach fish.

 The complete sbessce of iavertsbxate or vepetable mtter in the
mmm«im—a@awmm:wm
nu-tmp-mofth:‘maammm. Similar aiffer-
ences are revealed by analysis of food xemains left by atult birds. Fou \Vﬁ'
mmmx‘auummmmmmmumm /)
nmwmm: m.mm.wmzmm ”‘

\
otherx. Mmbﬂmhmmmo.mmu = 34.393,

see). - o -
There axe some differences in thw pomposition of the Great Black-
booked Gull ohiok regurgitations betwean 1969 and 1970. The most notable
are a dscreass in the progortion of unidentified fish and a grest increase
in the puoportion of Meckerel in 1970. Yhese changes are probably &
result of my Inability to confidently identify semi-digested mackerel in
the first year of the 'study. When tested by the X° test, with the data
grovped as befoge, the regurgitations of the two years are shown to be
uﬁ;ttm;mm, (x* « 14.588, 34f p < 0.01) and the Spesrwen
Rank Cosfficient of 0.8675, X = 7, indicates a lack of assooiation atgni-
umthqq;mo.osm. The Nerring Qull chick reguryitations,
Dowever, were not sigeificestly differest in the two yesrs, showisg a

£, -

{
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Costficient test r_ = .90, ¥ = 7, p < 0.0%. »
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Diats of Adults r »

There are svan mxws motsbls differssces in food remains found
Mmmummm mygmmmmmo:
the nests of Barxing Gulls ware inmlamnﬂu:ot
thMﬂmi&mm;MM

ia 1970 are listed in Tabla 19. Tebles 20 amd 21 list Great: Black-back

foodl remaine. ' Pish provide a significest pert of the diet of both -
WM.Wy,mdmthhmmmmfuﬁui-
abls, the regurgitated bomes being, ussally, so dsmaged, with lateral
Wmo&ﬂltmthlmlmdﬂ'mmmmtimltj\
to detmxmine. mwmxmmmmmamny
Wmm]muﬂynﬂummin.whm - This
,ummmwmmwmmsmtumms
arnund Sable Island uatil July, sad almost no samples were gathered after
the end of June. Great Black-becked Gulls commonly move their chicks
m%mdmmwmmu%ulm.mmmut
“wu@mmmw. As the borders of-this rearing
%ares are not easily defined and as Berring Gulls sre usinlly rearing
- chicks closaby, it is difficult to be‘vertain of the origin of remains
mmmmun:mwuwup.mattbumof

3

dwm ’,,*« . ‘
) mmmmwwwmumm -
° yesrs shows lavge differemces in the proportiows of some constituents,
sectioalarly the ters eggs. Whan grouped into six categories: fish,

, Asverteheutes, bivis other than teras, térus, egys snd othax and tested
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fable 19. The coorresce of various types of food in
) regurgitated pellets ad food remaine found pear Herving
Gull nests, 1970. -

. Food Type Freguency Parcent £

® rish 21.4
¢ 6.7 - f
2.0
26.7
Othex Crustacea 0.1
Cranbeaxriss + Crowbexxies 9.3
0.6

3.9

Palagic biyds
Passserine birds

1.6

148
46
152
184
Sea Coowsbex | i 0.1
3
64
4
27
1
7
13 1.9
4

0.6
19 »
0.7
1.4
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Table 30. The ccowrrwice of varicus types of food in
reguryitated pellsts and f0od remains found near Great
“ Slaok-backed Oull nests, 1969.

a

Food 'lnn‘ Frequency Percent

e S
rish ) 37 19.9
Nollosos g

1.1

© 4.3
1.1

i
:

z.
s

0.5
Yorns 15 8.0

. . Tern ogys 98/ 52.7 -

1 0.5

n 5.9

. Sarbage 3 1.7
186 100
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Tebla 21. The cocirrance Of various types of food in

+

-8 -

Tegurgitated pellets and food remsine nesr Grest
Black-backed Gull sests in 1970,

Food Type Froquency  Percemt
167 26.6
Molluece 16 2,6°
Tnsects : 2 0.3
Cancer irroratus A - 13.9
Other crustaces 3 0.5
Berries ‘ 7 1.1
Pelagic birde 96 15.3
Passerine birds : 17 2.7
Gull chicks . 9 1.4
Texns 75 12.0
Tern sgys 43 6,9
Gull egge 3 3.7
Seal remains P  12.4
Garbage - 0.6
627 100
“_,ls ) .
AT P T .
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. mx’m,mwfmmzmwun&mysmmmu’ = 148.37,
4t = §5, p < 0,001). Ammmfinimtofo.sns,n-m,m‘.
maWummuwnmmmmmm

nz%nmm—mmmxm:mmmm \
nests on the westmost dune of the island only. Thers is a large tem

PmlmrclmcththlquumlmymdmmqﬂSotmmwh‘

~ the food samples came fros a single gull nest close to the tern colony.

In 1970 this pair, ogatlmtbmmirmﬁmhmmﬂm,&
not apecialise an tern egga. In 1969 the influence of this specialist
pl.irm puticulnrly:txonqumly 186 smlu uuq:thuqq.\imls'm.
wvmmmmfmnlmmﬂ&mmu, m-

» .

ently thess are a batter index to the diat of the.species.

Seven hundrad and three samples of food remains were gathered at.
Herring Gall mests in 1970 and examination of these reveals that the dist '
of the adults, like mtotthemfcu, difters sig{:iﬁeﬂ:tlyhﬁnth;i;

*

Of Grest Black-backed Gulls. (X > 200, d.£7 =11, p >'0.001)
m’pgwgmmatwm;mmxm:&iniamwh
human motivities is lass than 2% in both species. 7The identifisble |
~ items were such things as chop bones, samsage skins and butter paperk
mmlymfm‘mmlmwmmaqniym.,
Romt (1972) in Maine and Drury (1963) in Massachusstts also Teport that
garbege vas an important item in the dist of adult birds while Brown -
. (1967b) in Rorthazsi Englant recorded that a thind ofsthe identifisble
- Abems Prought by Werxing Oulls in courtship feeding ware garbage.
Spasns (1972) u‘mmmmmwu'mﬁq
‘mwmmwwhﬂuﬁqmumm
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mmm,ummuxm.ammm'mu

available it is preferred to garbege. Intexrtidal invertabcates seel to
‘mmmumuo?mmmmmamt 1,5&@1*-&1
(1957), Ingolfsson (1967} and Spasns (1972} all report this. Mwiine fish

mwumwﬂwmdd&thm‘m. The
great differences ia the diet of this speciss in widely sepurated aress
{See Harris, 1mtmamntmtyﬁuhuum

il

mdi&mh-mmmmmtumnmng

andex man‘s inflomoce.
mmIMMmmmrmiv.mwwmw
um%mawxmmmmmm:mmm
ﬁmdemWMW,moﬁMMﬂAtm
wuawmmmmm-onuammm,m
mmmmmmmmmmmm&m
temporary foold swpply, the majority of the gulls on the island gain little
or noms. mm«m‘mmm‘mgy&.p&u
hirds and marine masmals which are cast up onto the besch and the abundant

memwmmuztmmihm.

There are substantizl summer fisheries for Silver Hake (Mexlmociws
bilindaris), Berring (Clupea barengus), and Cod (Gadus mdrbua) om Sable,

mﬁmmmhmmmymwnmmmehmum
Mwmdmmwmmxzmmmym
mmummﬁao#m mmmmm
ﬁ.i.l&lwllmﬁ

mm&mmamm!
Bupopenn fishing vessals wark seen opersting sbout 40 or 50 miles off

the Nova Scotias coast but they had no sttendant gull flocks. I s no

<«

ERY



a
‘J
vt
i
3
e
3
.
£
3
4
v
K
v
¢
;
.
.
4
A
A
"

fishing boats closer than about 50 milés from Sable Island and pilots ~
ammmﬂuuguaﬂywmuwwmm;n t
mmdq-qwmmmmmmanmmum on clear
mmmwzwmmﬂmfmahighpomtm
mmmmwmwxmﬁmm. Few gulls forage -
move them 30 miles the colony during the breeding season (Drury,
QMIM.m’ﬂuﬂuuﬁn:ﬁﬁiﬂqM&eatlmtthis
distamcs from Sable Island it is doubtful if birds hreeding there can
cbtain food from tivem. ) ° .

" Birds are-a very much move important part of the Black-backed Gull's
dist then the Herring Culla. Pegaﬂ.cbirdssusizuthu\creataudsw;y

i

Shearvaters (Riffings gravis and Puffinus griseus) were the most frequently *
1dentifind mdu but Dovekies (Plautus alle) and Puffing (Fratercula

o

v

m)tﬁsdwmﬂulymuhuuthsbsgmmofduly. Pass~
ﬁnbhﬁmu&lm&mdntinthdimofbothspocun,md n,
mmlnnmnmumuhhituthm@tﬂutth-mw
oommot: ‘passerine taken was ‘the Ipswich Sparrow (Passerculus sandwichensis
pxinceps). m-aﬁwofthn’umm:véiitiﬁmtmhtmt
&-mhmhax‘vq:gpaginqth-m&m lation.

arns (ﬂmmg.) mh;wi{gmy by Black~backed Gulls.
Both ajults -ﬂdﬂ.ckn 128 of Black ; remains in 19‘76)~ and eggs ’
6.9% in 1970, 52% in 1969} are taken. 18 and tern egys only ocourred
s 2.4% of Berring Gull remains in 1970. tﬂmmpnlltimwﬂabhqg
ummmmmummy Ziftyﬁm(m, .iupm)z

as & bresding speciss on the islamd = have been a decisive factor in

8 3 ~
.

.

“or
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. thhdocuu mmmm.mmzymmammu-
. fﬂl&rﬂuoth&%mmﬂhﬁuammﬂhﬂsﬁew

o

from Herring Gull nests

iql!?Om‘&m ’ mo!this mlulmm
g s
& - Black-back food remains, whexr§ Md shnml fmu ware-most

disarticula bones wete usually

\

fourid even assigoment to f-ii.;f;u subject to some error and 26.5% of all
".i’.k' fighmmmt identified. Dr. W. By Scott oﬁt‘l‘(nmu ontario

, . Nuseum has identified two gadid skeletans as '
p \ .Sﬂmmém*lp‘cihﬁp hc;cthltod;mnfm fish of less than
) Z 1b. in weight. Pish of this size ui.ghté:onceivably ibe those which slip
::q- trawls but,- .quuxy. they .avre the very size of fish that gulls are
likely to be lhhtot;atchthg-olvn. The only evidence thgtmfmmd
. mmtl;ntfhupgtlo&mmnmm&riﬁdmtpthchlﬁm

L..

‘the pressnce of small sha:kl and anglerfish (&hius —-rtcumt) l@tandod

- mmhmammmmsmmxw‘ \ )
B " [ AwmunbdmtmmotmIauxood. thhpbwh.ﬁ

r Mmmmsmwhouﬂtumjmioatmd
portion ot thair raticm; 12.4\--!'»1 o,l.l. food vemains argre £rom

ssals and tatthuammtuotthnnm thnﬁomlmtottb-

. PR . mmmwmmumwumm
S Jmmwuﬂi\pm ” . ‘ A
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. S&mnwﬁwn—m:mmminm”
Berring Gull food remains. This accords well with observations made

‘alsewhere (Harris, 1965) and points up the Herxing Gulls' greater nlianoe

mummmmntmrﬂttoodmcq‘ Barxies may be less likelyto

leave obviocus mmm.mmmmmm&mmw.uam-

S,
renoe hpmbablyunﬁnntintul by a count of food, remains. Bluish-
pnxﬁnt m ave coumon uound Herring Gull nuts indicatidg that Blue-
L
bcr.tiu and cquubuxi.aa are a frequent item in their diets. Such purple
stains were far less frequent around Great Black-backed Gull nests.
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THR COMSYRUCTION OF AN EWEDGY BUDGET POR SABLE ISLAND GULLS
. ’ oo

Two chicks were taken from nests of Black-backed Gulls approxi-~
-;t-ummynruxmh.tmotmo?m‘tpammam v
hatching of the other. They were reared in captivity to fledging .
mu;&mdmafmﬁmmdqhmhgyofwm

ment, weight incresse and food intake were made. The chicks wers, at

it
uuzhotthmppodiuclothuutmtemt. Intlnﬁm
N

mxmma&mtouommwmmmmmm
mewmshquwﬁmmamiqht. Whan

P
e S,

Mmamuofmmmmmw?nwﬂhyn}i;»
provided with a supply of food in their enclosure. *

ummq.mmﬁummmmtmamaim
enclosure ¢uring the Gay but returned to the unbeated house at night.
They ware mtmi&dﬁthhtwﬁnbottlnhtmmmluot
nwspnpcrnndtagsforsl«pingon. Lft.rthtumudwukthechicks R
muxmdmnngetmezyomuaqmmmmdmmm-my
on wet nights. Mdmmqwilablaswadqudthgym
ll]modtoutlllthayvim llolomerthmciqhthmnalw
overnight without their btiug offered food.

i The chicka were 'wyeighed daily until the 25th day of age after
which time they were weidhed every second day. At all ages they
were given chicken egy shells anfl 1ibitum and they consumed them
entpusiastically. As thelr food comtained fov bonds it vas thought

| _ ~ £ .,

s
- N . .
. . 5 \ ;
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M&lmmlummlmjmtmotmmt. Fresh water
uunvuhbhtnﬂulatdlum

k]
- ¥

" Results sud discussion
The two chicks were fod immsdiately upon cepture on June 1lF but .

their food consumption was not measured until June 13. Each vas
nm;uilablobyt&‘puttmofdotsmthehaekotmhu;landtﬁy
were not banded until July 9 when growth of feathers on tneir heads
begen to cbecure the pattern. The development of the chicks was
rapid.and uninterrupted to fledging weights (Fig. 11) and both wade
thi.'!.r first hesitant ﬂiqht‘s at sbout 45 days of age. Chicks of this
spacies are not :umlly ::omidtnd to fledge ;mtil about 5:'» days of -
age (Rarris, 1965; H;inml:h. 1922) but the lqnisit:}m of flight in
gulls is a grafual mfw ofﬁudmiqne' by progressively lomger ©
hops and glides and it is aifficult to decide at vhich point hirds
are capable of self-sustaining flight, At tllle time of first flight .
their primaries were not fully grown, but by 55 dayq‘ of age their
flight feathers are fully developed. .

1 P
Both became very tame and took food willingly, treating their
keepers as other chicks wers cbserved to bshave to their parents. )
Mnfeﬁaamwautmdnuﬁmpnnnlyériatnvg.um
cat food and fish; mbmgﬁiuu-mum:az;*méue'm o
the seme at all ages: a mixture of sll the items listed. The fish
mMymmm”vi&tumm.muth&

s ved. m!umm.m.thtﬁ-ulbﬂml,!ﬂwthﬁr& »}
Fal

mmcmrmmotmmum.mm gravy
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Mg. 11. The growth of two hand-reared chicks of the Great Black-
v backed Gull (Larus merinus). = '
SoYid line, f:t;ickizoass
| Broken line, Chick # 20356 :
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Teble 22. The diet of two hand-reated Great Black-backed Gull chicks
" from 4 to 45 days of age.

HBens e9g ?53 . 1.858 408 1.50

P 24,522 27,245 100.
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and speghattl smd this portion of their dist was judged to have a
iz ;:nluotl.oml i:otqrn. The baby food was
um-udung-w- Mmum.mmﬁmdcatfwd

was M*n Bouts Sish cat food. “Tne caloritic values of thess ;:roprio—

“tary Pp o was obtained fmuthn -mmtmma The calorific values

of the 'othar food stuffs wers obtained from Altman and Ditmer, 1968.

1-‘ y ®

mumnimoft!nmtmlu ml'pexqtu i
. m«lmticuluofﬁuﬁoodmmoduchdnyismphodin
Fig. 12. Between days 4 and 45 a total of 27245 Kcal were consumed

corresponding to food with a wet weight of 24,522 g. Between hatching

and the fourth full day of life it is reasonable to estimate a fu;'ther

wommﬂ’qtah“abmmumdbdnqingthmultoodcomuption
mmﬂmammammdzs,zooqorza,ooom Pood con~
smption leveled off at about-350. Kcal or 315 g per chick per day.
Assuming that &h.lml. of consumption is equivalent to that of
muicnwﬁmmgamamwsbdmmwu,m
Kcal &:&thmsn.mdiswmmsw
21,000 Koal. At the peak of food demand, around tha'za?g day of
m.amauu;mmsso Fcal per day, 1.57 times the
adult ration, If a mabed pair is rearing thres chicks of this age
and ooe bird is on territory, lud*mlfmuhimpilmglt\’nyﬂn
to forage,.it bas &5 gather s.vummx;mu daily ration in the
Mlimm m.wmmwmmway-of
mumumwmawo:mmwmu
mmmmummmozwmo,ooom which would

memwo{ﬂu.,mwmmuofaw,mﬂ
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Fig. J2. The calorific value of food consumed each day by two hand-reared

Great Black-backed Gull chicks. Dots indicate the amounts of food consumed

o-cp—&ymmnudlmmﬁathmdqmmmaw.
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per diy for the adult is the wild is mot an emact estimate. Adulth

lnﬂuﬂuﬁmtumiuwmﬁcochof ﬂmm

}} foragiag and the extent of this energy Grain bas mot Deen calouluted.

%

mmiummtmmumummzmpfm

&

- mnqululywplmntnummwandlsuy:ofm

{!59, 13), In this same figure is shown the growth efficiency of the,
chicks calculated on § day intervpls. The calorific valus.of

-

d:icksthmalmmtakonul.w-mporgm imofnnrw~,

. Values obtained for Herring Gull chicks by Brisbin (1965). m *

efficiencies qraphad are JIple }ivon gzpvth efficiencies.
Chicks are Xept quite sheltered and warm in the first week or

ow

80 of captivity, unlike wild chicks which have substantial metabolic -
" sxpensas in pnurving body- tespersturs in rain and on cold nights.
8;:) tha rntion of these chicks in their first ten dayvié or"tu; might be
insufficient to allow uzinl growtn in wild chicks.
The curve in Fig. 13 differs quite considerably from that of
the Berring Gull as derive Brisbin, in vhose curve the
maximom efficiency of arocund 40% is achiewed a third of the way
tbrough the qrowthpari.od. My curve bas a similar value at this
p-riod and agrees onouly w:r.th Briahin's for the last two ;
 thirds of the duvelmt period; m great difference is in the
first two weeks when Lolu:-nricbin rhoords values of 24v rising to *:
408, zmttaﬁxcutmumn}aatmmmm;mx
prayid-d ly;:hickl in this pcriod .égrutly dlci'ca.d their mata- ’
bolic apincec that extra grwth incremenits and ettmimm of t.hi'

mnibudcmncbuin.d mmmtuncfmiulmuof *
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" weight, and a maintainance diet may e substantially less than this

-7 - , ‘

‘ {

‘decreasing growth éfficiency with age. About the disturbance of the
graph in the thixd guarter 'of the growth period, I can only spectlate. ’
Itujbe,thatthcrapid feather growth which occurs -at this time fog

involves a large metabolic demand with little weight increment, result-

ing in an appavent dacre;ue' in efficiency. - °

Brisbin's data are so aisguised in statistical manipulations
that it is not poasibla to reliably exr.ract data on the anunnt of food
neaded to rear Herring ‘Gull,chicks, but Spm mn) reared 25 chicks
of this lpecias from hatching’ to kf.lndging and has pwlished thelr food
’xoquirmnts: Unfortunately the ages of his group of expeximental
birds differed.by as n:nch as 10 days and the curve of food demand is
not 80 well defined as could be hoped.’ However he cbserved that in \\
this sp;ciug (which has a Aormal ﬂa;dgmg period of 45 d;ysl the
maxial food intake of the birds occurs as early as the fourth,mk‘
In the Great Blick-backed Gull chicks that I reared this peak was ‘

reached some days lateor, around the end of" the’fourth mk Spaans ¥

+ caloulated that around 8835 g of fresh fish are required to rear a

“ v
single chick to fledging weight and that between 100 and 200 g of

food are required by adult Herring Gulls daily. He measured jntakes

L
of tully grown birds of 360 to 370 g of Horse Mackerel (Trachurus -

& urus) and 200 to 300 g of Sprat and Herring (Sprattus sprattus
and Clupea harengug) daily but in his experiment the birds gained

Wven if flying does demand an appreciable energy expense.
spum ut.imtu of mlt daily ration are vary indxact so to

n:rin at a preliminary utinu I am muing that M?m

-
1 e
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Gull has similar morphology to the Great Black-backed Gull its daily

metabolic demand will at least be approximated by the formula ¥ = aw°'7, -

where ¥ is the daily food requiremént, a is a constant determined to
be 1.918 for Great Bla«:k—iba?ted Gulls and assumed to be the same for
Herring Gulls, and W is the weight of the gull in grammes. The daily
snexgy redquirements.of an adult Herring Gull of 900 g weight would'
be 220 Kcal per day. ' '

) SPaam; reared ;5 Hexrring ;;ulls frou hatching to 42 days of age
on 220.87 Kg of fish. I hawe transformed this diet into Xcal wusing
Altman and Ditmer's (1968) calorific values and find that a Herr:l:r:g
Gull chick can be reared to fledging weight on 13,030 Kcal. A pair
of adults rearing 3 chicks to ﬂec‘lqing at around 42 days and for the d
18 days following wust gather 77,370 Kcal against 100,000 Keal for

a pair-of Great Black-backed Gulls in the same period. . /

It is noteworthy that a Bexring Gull chick is thus estimated,  _. - -

from Spaang® data, to r;onsme. between hai:_gxmiﬁng and 4:2 days of age
quite as mach food as a Great Black-backed Gull chick which grows
to twice its weight. Though the Berring Gun pays some energetic
penalty through heat loss for beinq small it is unlikely that this
is sufficient to bring the food quonsmion of thias apecies _m' to
that of Great Black-backed Gulls. It is likely that they could
hmwnoquuynuouaiﬁhuuluutimthm.that used by
Spasns and that a substantial portide of their food vas passed




a curve food demand similar to that of Black-backs with a peak of
350 Kcal at the 27th day and lewelling out to 220 tl&:al par day at
the 45th day. The calorific value ctf food needad to rear a chick
with such food demends is 10,300 Kcal, and a pair of adults rearing
three chicks to 60 days of age would have to gathex 67,200 xcal as
opposed tb about 100,00 Xcat of t.he alack*backs.- But it is not
usual for a breeding pair of gulls to rear a full brood of three; a
fledging success of arourld one chick per pair is usual and on Sable
Island success has been shown to be appr.eciahly less than t:hj.a.

¥Hith a J:mwledqe of mortality sdudulas of. chicks it is possible °©
to const.rnct a graph of food demand for all gulls breeding on Sabla
Inland. For ease of calculation I have assumed tf:at: mortality of
chicks was simply age dependent and independent of hatching date.

.The cal'culatims were made for pfiwa day perioas and all chicks
dying in each period are assumed to have donie 80 at the end of the
third day of each period. To derive.a graph of Great Black-~backed
Guil food consumption (Fig. 14] the chick wortalities were those ’
obsexved among all nests studjied in 1970, Of 220 eggs laid in 77
study nests 110 hatched and 35 chioks fledged. It was estimated
that over 5:30 pairs bred on the island and food demand was calculated
to be 6.88 times that of the study nests. The calculations of food
amounts of adults on the island was done by interpolating valuves in
the table of census results for 1970. As the number of adults of
this kpecies was more than twice the number of estimated nests it
' vas assumed that all adults on the island were within sight on the

oansuses.

\
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Fig. 14‘: The amcunts of food consumed by Great Black-backed Gulls *
on Sable Island in the breeding season 1970. Squares signify the

consumption of chicks; open circles,” thidt of adults and black dots

- mhow the total food consumption.
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The curvep of Herring Gull food demand were constructed gimilarly .

but the age speacific mortality rates of the chicks was taken as that

12

from the three quarter colony. This was the most successful colony

#

studied and thought to be that most typical of the rest of the colonies
- t [ £

}n the islun‘rl.n In this colony there were differences in,hatchifng and
fledging successg in the first and esecond layings so the survival cutves n
for each laying were constructed separately using appropriat; mortality
rates. The cu,rvaa in Fig. 15 descrihe the calculated food 'donsmption
of Harring Gulls on Sable Island in 1970. Fig. 16, shows the demands
of both species separately and oombined. The demand-is seen to be
virtually constant throughu}zt the bhreedifig season at around 1.4 x 1.06
Kcal per day; this corresponds tc' around 1.1 metric tons of food with
a calorific value close to 1.2 Kecal/g. : ,
It is instructive.to compare this vaiue with a hypothetical value
derived assuming that I;Oth species were able to reproduce as sugcess- -
fully on Sable Island as’they have been cbserved to do elsewhere. A
mean clutch size of 2.827 and a hatching success of 75% were assumed; /

{
both values are*representative of those cbserved in many studied gull \

-

populations. A chick mortality of 52.83% results in a mean fledging
rate of one chick per nest. !!‘heq schedule of mortality was taken from
Varmeer's (1963) study of the Glaucous winged gqull but is characteristic
of most large gulls. ! .

It was further assumed that chick hmortality was independant of
laying or hatching date and dependent only on age of the chick. As
bafore the calculations were made for 5 day periods and it was assumed

that in this relatively successful population there was no relaying as

3
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Fig. 15. The amount of food consumed by Herring Gulls on Sable Island
in the breeding ssason 1970. Squares signify the consumption by chicks;

open circles, that of adults and black dots show the total food conswmp-
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Fig. 16. The calculated calorific value of food conswsed by both
Herring and Great Black-backed Gulls on Sable Island. Small black
dots Mauitooc demsand of the Great Blackibacked Gulls; open

circles, that of Berring Gulls and totals are shown by large black

dots. _ L
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‘was observed in the Sable Island colonies. The laying and hatchin%

chronology of the modellad population was identical with that of
the first cfutches on Sable Island. That of the Black-backs was the "
same olf the 1970 study birds. In such a svuccessful population there ’
would likely not be a reduction of numbers of adults as the season
i:rogtcssed and ﬂua:lx:i numbers were assumed to be constant throughout
the summer. Pig. 17 shows the caliulated food demand of such a
population.

The only great change in the potential food supply for ‘Gulls
breeding on Sable Island is the annual appearance of £shy. mackerel
particularly, in the surface waters towards the end of Jun; ;nd the

-

iqorta'nce of tgisse fish has been shown in the section on the diets
of gulls. "

This annual migration is correlated with changes in sea-surface
tesperature (Sette, 1950) and the chronology of guiﬁuﬁ;?%duetion is
well adapted to it. The peak of food demand of a hypothietical,
successful breeding population coincided exactly with the appearance
of mackerel in waters around Sable but the graph of food demand of .
the gull population breeding there does not show a prominent peak at
this time as might be expected. Herring Gulls account for the greater
part of the food demand on Sable Island but mackerel forms a relatively
small part of their diet probably because they are too small to deal
successfully with mackerel of the size occurring aroung the island.
Consequently the presence of these fish is of less consequence to the
Herring Gulls than to the Great Black-backed Gulls and their presence

does not allow the Berring Gulls to greatly reduce thair hunting time

-



Pig. 17. TheE calculated calorific.value of food consumed by Herring
and Great Black~backed Gulls on Sable island if chick survaval were as
high as is in some mainland colon.{es. Open squares and eirc.:les indicate
the food deMt;ds of Herring Gull and Great Black—ba/x’cked Gull chicks
respectively while the nJmll black dots show the total’food demand

of adults of both species. ILarge black dots show the total food

demand. The solid line shows the food demand of gulls on Sable Island

calculated using observed chick mortality rates and adult numbers.
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and, oonomitantlf, “increase the amount !Af time they can spend on
ter!itoty . / - e

1 L]

Fig. 17 shows that in order to allow a x:eproduét}ve success

“ comparable with that gother studied colonies the gulls on Sable
Island would have to be able to double, between mid-June and mids,
July, the amount: of food they take from the enyironment. This the

Herring Gull is less able to do than is the Great Bla;:k-baclged

éull and oﬁnseqmntly their reproductive success is lower.

* 7 In the "forgoing considerations, no account has been taken of
4 - S

the feedback of eﬁgrgy to adult gqulls in the cefisumption of the

9

eggs and chicks of oth.er gulls. Certainly some-birds, Blackiaacks
particularly, explpit the foraging efforts of other gulls by con«
suming their young, but the amount of ene:;gy_ s0 gained by them ig
small. JIf the energy content of tl:e egys and chicks disappearing ,
on Sable Is].u;d is approximated it is around 3.5 x 1()6 Xcal,

sufficient to supply the food demands of the Gulls on Sable Island *

‘ o

for sixty hours. .

& —————



uuﬁmnmuoﬂmumummc.mmmm
mmﬂ”mmxxtﬁp. m:achidtmtmmth
witmmmwmmmwmxmmw
being coversd by & coat. Chicks were weighed on one of three siwple,
m—u;dhm&xmgmamq. 1000 g and 2200 g, accurate to
249, 5 g and 10 g respectively. Chictlﬂupwinopaqu.nphltic
bage, .i-w from the balance hookand the sliding weight was
adjuhﬂutﬂﬁubﬂmhoumhoﬁmm(hulmcmm
m:mmmm:mmmm«-mx:umsu
viaw) . ﬂttchimwullywndquietinﬂubqandwuldhc
raplaced in thelir hmihg phcu without being p-mickul attasts the
nuca”ﬁuafifhhuﬂmd. ) &

Hunt (1972) whose study of gullsreproductive success is closest
to mine in intention, time and space, weighed Herring Gull chicks on
* & spring balance, suspanding them by inserting the hook betwsen the
aluninos band and the chick’s leg. 7This pragtice would seem to be
more disturbing to the chicks than the msthods I employed.

4

Pesults and discussion

Berring Gulls Y . “

g m;qmm@mm:mmmmu
wnanalytioal and the oanly data with vhich useful comparisons can be
made are thoss of Spasns (1971) and Hunt (1972). Both avthors fittsd

mﬁa&niu’eopmummmaammm

- I »



- 98 - .

sges of five and twenty-five days. Unfortunately, Spaans neglected

to publish the verimnce of his determination pf growth ratss and bis
' “ data avre of lisited wse, in consegqoence. Hunt (1972) ouly accepted
M@u&mc&i&nﬁidmm;tlmtutwttow:nsg
m,m-mmum«rmumu-muima;gmw-
criterion also, and the growth rates quoted in Table 2 pere calculated
Mfitﬂmasuﬂﬁtlimrwimtdnignuotdﬁd:‘xﬁuw
twenty-five deys old. ' . | - )

As waighing inwolves an extra disturbance of chicks only those
?Wmmmm'mmmm1xemauqm
‘waights were cbtained. In 1970 Colony C was selectsd for chick
mgﬂiaguitm_auw«mwmchmlm
chicks could retzeat. ’

The mean growth rate of all chicks for vhith sufficient data wers
availuble was 26.04 g per dsy, almost identical with the 26.72 g per
day that.Wunt reports for Sloop I., a colomy that he judged to be
farther from gatrbage food sources than any other he studied. Hunt -
reported sigaificant differences between growth rates %f fledging
and non-fledging chicks. Similar differences wars noted on Sable
Island, and when tested by t test (Watner, 1943) were found to be
highly sigaificent (0.01 > p > 0.002). While multiple tests of a
mm#wmmwwﬁmmuw
mma.uw.mwmwwm”tujw
sdgnitionnt. .

. ‘Bust follows Relllec st al (1969) in balieving that uolerweight
chicks ate more sasoeptible to diseass, predation and chilling.

' : —
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Tabla 23. Growth rates of Herring Gull chicks butwasn the ages of
five and twanty-five Mu.' Colomy C, 1970.

¥

no. of o, of Gramees Variance
Weights Chicks per day

All chicks waighed 197 s 26.04 0.74
Chicks not fledging - 58 a 22.76 2.1 “
Chicks fledging ; v S | 27.54 1.08

Chicks fledging from

ogus 12id befors June 9 117 . 3 26.59 1.17
:;:k:m after 9 27 12 133,36 7.36
Chicks fledging :ﬂl - e

1, 60 21 29.59 1.93

or mors sidbe at 20 days 9 23 - 26,15 a.58

»’
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llrohtbly the i{nability of younger chicks in a brood to cowpate
successfully for food vkth tiuir older and stronger siblings results
in slow growth and weakness rendering them more vulnerable to the
predatory attacke of gulls. Certainly the chick hatching last in a .
- clutoh has the lowest m’of survival to fledging (Parsons, 1971) *
and the fact that slow growth may lead to difficulties with heat 1ou(
is less important than its e!ft.ct on a chick's abilities to escape
other gulls. - ’
Spaans (1971) found that chicks hatching from late clutches
grew more slowly than those from early clutches. He hypothesised
- that less f:;onnblc hot weather during the growth period of the
later. chicks remults :l.n water sbortaqu ratarding normal growth. On
Sable Island those chicks hatching from eggs laid in the first peak
of hatching grew at a substantially lesser rate than those hatching’
from egys laid later. The difference (t = 2.32, 0.05 < p < 0.02)
ocandbe taken as significant even though the data are subdivided twice
for t tests, and it is preaumanly ascribablae to a differebce in the
amount of food available to dulls throughout the season., Certainly .
mnwotofqulsomp?tingforfoodislmhtnrintmm
though the food demand of gulls breeding on the ialand is mot (Fig.
16). Probably, the pressnce of Mackersl and Herring in the surface
: waters in July makes it sasigr for the gulls to feed their broods in
- Jaoly. ‘This increassd grvowth rate late in the season iz correlated
*  with a high breeding sucosss of late nests. Possibly a part of the
roamon for this is that gulls are habit fesders to soms dagree, and
foeding habitually om fish in late summer ave lass likely to poey

4
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on ¢gull chicks. -

It is expectsd that om Sable Island, particularly, adults may
ba abls to fesd a single chick at its pesk of food demand but have
wpmmfmmzuoummmawxm: It
mmmtm&-wlmu‘amnwummofmam
(at which time food demand approachas its peak) grew faster than
chicks with a sibling. This aiffe is not significant however
(@ > 0.1). Vermesr (1963}, Barris (Jgsén, Pordham (1964) and Spasns:
um)mm;tmxmotumummmumw
huamumlyﬁtmmmtmdifhnn:uhj.amma:aim—
ficant. It was not expected that the difference beatween growth- rates
of single and multiple chick broods would be larger m~m1- Island
than elsewhere. The extra time needed by adults to gathexr food for
.'W‘M {ses following) results in &h extra expostye of chicks
to predation. The consequent reduction of brood size to that which
’m,hmlytdwmmmmmtmmtwtm
mndi!hmmlingrmthrmoomhudwithbmﬁgcmet;u

would expect in a spacies subject to little ox no chick predstion.

Great Black-~backed Gulls '
Mlmau.-uhiulunmt&nloﬁ-ntpuiod.dm&m
growth phase betwean the ages of six and thirty days of age. In Table
ummﬁ’.m;ammmmmwmnmo
‘ andl 1970 by fitting a straight line regression to weignts of chicks
in this age group. u‘ummmm,mamum

those birzde fledging which had one or more siblings at the age of
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Table 24. The growth rates of Great Black-backed Gull chicks between

the ages of six and thirty days.

*

t

No. of No. of Grammes Variance
Weights Chicks per day
L N
Chifcks nbt f£ledging 9 29 39.83 . 5.93
Chicks fledging 197 52 45.87 | 2.55
Chicks fledging with ,
sibs at 20 days of age 152 36 44.64 3.62
Chicks fledging with
no sibs at 20 days of age -%° 16 50.43 7.00
Hand reared chick #
20355 22 1 57.08 0.45
chick ¥ ° 22 1 51.64 0.20

20356

L]
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mmmmmuau;;umumam_aao.m.
m.uf.mmu&-mtumwumaoum{mq

is sufficiently large that it must pe considersd msuningful. (t @ 2,074,
0.05 > p > 0.00). The growth ratas of the hand-reared chicks ave
wulmm&-ruotm-mamumm?m.
While this cen isply nothing about the lavel of metrition of the wild
«u:d-nmmmwmwmaommwmm
mmmamnmvmmhm-nmqm- (mnc-ea.

1969} .
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ESYINATES OF BEPRODUCTIVE SUCCESS WITH ARTTFICTALLY ENLARGED EROODS

. , . ’ A
ntafuhutinn ‘ ' v .

In the sxamination of the biology of bird species it is of interest
to ascertain whether the most frequently obsexved clitch size is that !
which, on the average, yives rise to the greatest number ot’ fl.dgalmgs.

This is paxticularly worthy of at?-ntign in species whose nmhers Are
d:min'c or whose enviromment is changing. For instance, Nelson (1964)
has added chicks to the neats of Gandets (Sula bassana) and Tound that
they can commonly : two chicks even though their clutch is almost
invaxiably a 'siwh 89y, & circumstance that suggests that the clutch
simotthhmim selected for at a time when conditions were
quite different from those today. Similar brood enlargements experi-
ments have been carried out on tha Glaucous-wingsd Gull (Larus glauce-

sceny), anocther increasing species, with similar results (Vermeer, 1963).

Barris end Plumb (1965) did brood enlargements with Herring and Lesser

Black-becked Gulls in coloniss in Wales and here too the larger than |
unml hxoods m-u.tod in hxqor than normal fledging success. I i
thoyght that similar aww carried out on Sable Island would be \
an Important part of an attespt to elucidate theb relationships between

gull reproductive sucosss and food availability.

Methods
In axdex to comtain the chicks added to gull nests, to raduce

the time neaded to find the chicks o momitor thelr daily weight changes



*
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Harris and Plumb (1965) erectad low wire-mesh snclosurss around study
nests. I used thiz mathnd on Sabls Island: arocund sach axpariwental
mtwcluuu&mtﬁun&smnmﬂtmuim%
mdmmmgﬂmwmw Usually the area
thue enclosed contained little cower for the chicks so I added wooden
m,m'mmmummmww. Raclosures
mMumuﬁc!iutmhnclemwMuou
were of hatching sggs, chicks of oni or two duys of age. All chicks were
marked for identification with dye apots on the ventral side and the '
uulummwwy.l

1

Josults ad discussion ‘
a. Bexring Gulls . .

Rine enclosures were built in Colomy D. Hers the terrain is
nhﬂmytiumm“mmylﬁut. The experiment was
urihdmthﬂdwmlr-ﬂ.a;thn-mmwmmath
pairs involved. However the experiment is not invalidated by the considera-
tion that these are nests of unsucosssful and therefore inexperienced.or
" *inferior® adults. mummmotmm;nnm
nq-mmm;.u,macmmtmemuumquuuw
as first clutches.

Gne of the nine experimental nests wes broken wp sad all eggs lost
wcuchmmmht_mgm'hﬂuwmmmnmmo.
to five. In five of thess énclosures all chicks dissppsered or were
founy deat within five days, in the others scwe chicks survived beyood

. . " . s
«¥ LN A Bl . | . 5
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t}xhtiu. mm;fthmumfnlmlmruadditimuchich
added an casualties were noted but in no case did a brood of four chicks
mivtbomdma,ag-. f
It was noted in these experiments that where cme chick was appreciably
muummmuhmwbmbditgdudwightlmquiekly
.thlnwupomlmdlusgﬂcklythmitlbrmm. Omiwslyin;:he
strngglt‘for“tba limited amount of food that cam be brought by nplrtn'l;a,l
pair the ssaller chicks compets unnuocessfnily with larger siblings.
While his sypernormal broods wire more successful than these, Spasns
(1971) thought it probable that in the Wadden Sea area, Herring Gulis
mmtupubleofrnringluqcri;hanmﬁlhrmdsinspiteattha'

presence of largs mmounts of human wastes in thedr diets. He coutrasts,

,. this situation with that reported by Harris and Plumb (1965): they found

tMtcm&tM‘WofW.MmﬂM@mﬂacmw
super-normal broods. Spaans does not sttespt to explain this, but it
mlihlythttﬁamﬂoftmdndhbhmguﬂpﬂron&kmr
and the nearby rocky coasts of Wales far exceeded that available per pair
in the sandy arsa around the Wadden Sea. On Sable Island ths situation
is even more sxtrems for on Sable Island's beaches thers is no jrtertidal
tmn@ut&tmlyingmtwdbom'gﬂh.mh%my
significeat ambunt of garbage. ;

Varmeer's (1963) enlarged hroods of L. glamcescens wers successinl
presusshly becanes adults wexe within foraging ranye of long wtretches

of rocky shoreline snd & sourcs of garbage.
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b. Great Hlack-backed Gulls
J

¥ive enclosures were placed around Rlack-back nests in 1970; all
w'mammwmﬁnmm. Three lost moat of their
chicks within five days and were sbandoned but the remeining two were- .s
somewhat moxe suocessful. mmmawmmmmum;
chicks and a batching gy were added on June 10. This egg or its '
hatchling disappeared almost ismediately but the four ressining chicks
-mmmamzammmwmottm“mwéy
adults from an adjacent territory. While one chick, # 20303, showed
a growth rate comparable to that of the hand-reared chicks, the growth
rates of the othar three in the brood differ from it markedly after the
fourtsenth day of age. nm-ﬁummmchmuwm
demand around 1200 Xcal of food a day. It appesars that the foraging
ability of the adults is hard pressed at food demands greater than
thix hecause on July 4 when the chicks averaged around 25 days of age
and the food demand of the whole family was estimated to be around 2500
Kcal pexr day, the chicks.were unattended for as much as 408 of the dwy-
light hours. This food demand is closs to the maximam for such a brood
god that ‘desand cannot be mst after the fourtsenth day of age of such
a brood iz shown by the departure of the growth cuxves of three of the
four chicks from that of the Eand-rearsd chicks. 0

In enclosurs 116 two chicks wera added 2o the two native hatchlings .
on June 9. Two died within two weeks of introduction lsaving only two
mmwtﬁwmamm&ymm Thase two showed
wxymmneunuuparm'mwmmmm
nmmm.mwmmnmumm

L3
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territory and isportuning it for food. Possibly the adults, able to

mmmmiﬁiﬁt,tonﬂto!nugthufmdtmmluvhichm
constantly stimulated by the begying of hungry chicks. This consideration
casts doubt on tha validity of brood snlargement experiments employing

r

amelosures.

4
T



In an effort to determina the time required for adult gulls to
gather food for theirbroods, nests wers cbserved from a hide. The
hide was erscted the day before ocbssrvations were due to start and
left in position overnight. Preliminary obur\:ation- located the
habitual lounging and roosting spots of the adult gulls and on the
ove of the first ocbservations methylene blue and s propristary red
clothes dye were spread on the vegetation near the roosts. The dye
crxystals m mixed into a paste with flour and water to make it
adhare to vegetation. Hoat‘ qulls picked up smudges of dye which
snabled the observer to identify them later. » ..

The hids could be sited within a few matres of the nests of
Herxing Gulls without undue disturbance but the Black-backs proved
very wary o!(a hida set up closer than S0 m from ‘thu boundaries utvﬁ'
thelr nest territory. Watches were started ax msoon as it was light
amughmmandonlyendcdmnitbgcmtoourkorfoquto
cbsexrve claarly or whsn human di'sturbance was great encugh to rendex
furtheyr observations fruitless,

FResults and discussion

a. Herring Gullx e

On the three days July 28, 29 and 30, 1971 five Herring Gull °
nests wvere observed during the daylight hours, Thesas nests ware om
© dune sides on the north side of the island about a mile sast of the
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R.O.T. sstablishment. Activities of the Nobil 0il Company's seismic
crew made work ispossible on July 31. Attespts wers made to resume
cbeervations on August 1 and 2 but cbhservations were suspended around
noon each dey dus to the oontinuing disturbance. The seismic work
finally scattered the qull families aint cbservations could not be
resuted, ! . . .

The attendance of adults at nest and timeg of feedings wers noted
ana absences of more than five minutes wers recorded, Absences of
less than five minutes were ignored as the bird was assumed to have
besn in the vicinity of the nest in this pariod. As estimates of the
daily food célwptlon_of adults and chicks of dififersnt ages we

% available the daily food demand of adults and chicks in each of
cbsarved nests was easily calculated (Table 25) and compared to Black-
back Sood dtumdl in Table 26. The results of the hide cbservations
are presented in Teble 27, and the folloving figures 18 to 20 show the
same data graphically.

Fig. 18 shows a strong corrslation botw;on the food damand of a

. gull family and the amount of time that tha nest u"zuﬂ: unattendsd,
_There is & subatahtial variation in the rxesults as can be expected of
behavioural data when the performances of several individuals are
uqlb;nd. Howewver, the r-grnaoa; is highly significant (p = 0.01)
and democstrates that the f0od demands of two or three half-grown
m“mtﬁan{uwxmmumwrymm:ox
wore tham a third of the tims. .

As Nerrivg Gull adults were succeasfully dyed und indlividually
Wztumupmmmtd{mmwm'
adult {ndivideally ot the mast as & function of food dessad. There
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¢ Table 25, The food demand of observed nests of Hexring Gulls.
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is, as expacted, a strong inverse relationship betwssn them and it
hMmM&taﬁihMMofM‘mw&ym
adult will be abls to spend only around 508 of its time at the pest.
As food demands exceed this walue chicks will, perforce, be left on
undefended territories for greatsr periods of time.
) riq.ngnhmﬂnmtotttﬁmtmmmnth
nest with food demand. Mu%i:rmmu:pw
for Great Black-bacxs in Fig. 42 with the important difference that
dhuimmlhﬂmﬁmymdlimmvdq will tand to be togethey
at the sest less than 204 of the time while Black-backs with a propor-
ticnate food demand (a little over 4.5 adult rations) tightnurw
bobtatthnmltmmot‘ﬂu&tm. *
Onfortudately these intsresting relationships ate not a wimple
explanetion of the high chick mortalities on Ssble Island. The

-

higbest Hexring Gull murtality Sccurs, as is normal for Gull colonies,
€ « !
‘in the first few days of life. Over 60% of the chicks that hatohed

. )
died ox dissppeered within 10 days. (Fig. 6). Moxtality rate declines -
-mq.mm—.mmmanmetmmw
that the increass of food demstid at the time whem chiicks niw in the
mww@mmwmmuuwﬂmm“m‘my
schedule. This circomstance is consoneat with the curve of Sood desamd
for Sable Island (Pig. 16) which abows that the watnring of chicks om
mmmmwwummmml Thete
is a dugres of clrowlarity in a Siscaeaion of this sort end wa attespt
vill be afe to resalve it 1n the fisl Hlecmeton. | : *ﬁ
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g, 19. m proportion of cbsexrvation time during which the nest was
, mattended plottad against the food demand of the fu—nily. Larus argentatus.
Y = 0.0879% - 28.6794. 0.002 < p < 0,01, o .
14 —,
) Fig. 20. The proportion of cbservation time during which each individual
afult is present plotted against the food demand of the famil¥ Larus
argentatus, ¥ = -0.0500X + 82,3029. 0.02 < p < 0.01
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Fig. 20. The prdportion of observation time during which both adults
- wears present at the nest plotted against food demand of the family, Larus .
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- b. Grest Black-backed Gulls
As the adults of this speciss breed solitarily or in looser )
colonies th;m the Herring Gulls it proved difficult to keep ;everal
' pests under observation similtaneously. Their more wary natures .
force an cbmerver to keep at least 40 to 50 metres from their nest
or d:id:—mring territory and as these territories are larger than
thoss of Herring Gulls and coa;!:ain several hab:itual lookcn:ft points
or rooxting places, it was less easy to dye them for identification

' or to keep them under cbservation. Even though individual adults ‘
ware not alweys individually identifianle behavioural cluss allowsd
jdentification of tha adults associated with each te:rrito:qi‘.

The results of the cbservations on Black-backed Gull nests are
shown in Table 29 and Figs, 21 and 22. It is apparent at first inspec~
tion that the amount of data gathered are not sufficient to outweigh the
wariability of individual responses to the food demand of chicks.

T magressions are plotved on the data snd whils thare are not significaat,
thers is & stromg suggestion that there are behavicural differences
betwaen gull pairs subject to light and bheavy food demands. This great
variability in the data is also observable in the Herring Gull results

u_d prasumably reflects difrersnces in foraging akill, possibly bﬂtveenﬁ

/,, /madmand inexparienced pairs, Furthermore, gulls ars scavengers
vhich oftan find their food in large lumps, 30 mere chance sncounter
with o Jarge food item cmn influance dally  attendance at the nest
to & great sxbent. .
‘,*?fbmmwﬂu‘mﬁmm&mﬂm?wﬁmnmﬂm
. hesn artificially snlarges to four. This pair had reaced the chicks
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Tabla 28. mmtqcof\ub-uuﬂmuummqhmlt .
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Great Black-hacked Gulls were present at the nast.

N ¥ast nusbsyr

116

n

demand Xoal/day

Family Food

1575
1700
1700
1700
1700

L

41.14
36.4
40.31
43.44
51.12
13.33

10.87

27.9%0

.
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Fig. 31. The propoxtion of cbservation time during which both adults
ware absent from the nest plotted against food demand of the family,
% Wt ! - 00017“ - 13.6%9- p > 0*1-

Il

) Fig. 22. %The proportion of observatiocn time during which both adults
wers present at the nest plotted against food aemand of the family,
Larus ﬁhgnm. Y % -0.0163X + 62.4311. p > 0.1.
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to the age of around 25 days wher observations were started. Unfort-
-unately, early in the third day or cbservations 3 of the chicks ware
killed and eaten by an adult on a neighbouring territory. However
in the 28.08 hours of observation it bacame clear that these four
large chicks, whose food demande were equivalent to about six adults,
only slightly strained the food gathering abilities of the adult pair

rs

wha were absent from the territory for only 27.6% of the time. Com~

the other observed Black-back nests which were unattended

average of 15.87% of the time the difference is not substantial.

n fagt their closeness is interesting when compared to the performance

]

-

of Herring Gulls.

The amount of time when both birds are at the nest together
m;mms, predictably, with increasing food W. There is probably
only a slight biological signif.if:ance in this relationship huF it does
reflect the more important inverse correlation i:etwan food demsand and
the attendance of individual hirds at the nest. Also if there-is a
general disturbance in the colony,jas when horses run through it, chicks
are dispersed often into adjacent territories. The presence of both
adults will reduce -f:hc dangar to ch’:i.cks from such disturbagpces.

It seems that a Black~backed Gunll pair gathering 2500 Kcal per
day may leave ths nest unguarded no longer than a Herring Gull pair
gatharing only around 1000 Xcal par day. Even if tha slightly greater
nmgyrm of the larger species is taken into account it is
ahv:tcfwly a wore afficient formgex than the Herring Gull., Wwhen food

demand ig greatest a Nerring Gull pair way have to gather momething
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ovar 1400 Xcal per day and \at: this level of demand it is to be
sxpected that the nest would be guarded only around 308 of the time.
A Gr;at: Black-backed Gull p:'ir, in contrast, gathering its normal
maximm ot around 2356 Kcal per day might be expected to be present
at the nest for more than 70% of the time.

v
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DISCUSSION .
¢

! Gull population growth has been iess in Nova Scotia in ‘this
century than in New England; this fact supporting the hypothesis that-
incresases in runge and numbers of the large qulls are, to some extent,
dué to their use of human wastes as food. Great Blacik—backeu and
Herring Gulls only began nesting on Sahble Island after 1920 when the
mb;m North Ameriean populations were already at a high level
{(Drury, 1963), implying that Sable Island iz not an optimal breeding

The reproductive success of both species is Io;rer on Sablédkland

than in most other inmtiqat;d colonies through the exceptionally low
anooas:s of Berring Gulls here ls paralleled by that of non garbage- Y
feeding populations studied by BHunt (1972} and Paludan (1952). Ludwig
(1966) , examining banding data from Herring Gulls breeding on the Great
Lakes, concloded that an annual production of 0.67 chicks per ‘pair was
:nfﬁ:c,imt to maintain the population size; there is no xeason to think
tnat the post-fiedging mortality of the Atlantic coast population is
mdivally different. Colony C was thought to be ;blt representative of
the Herving mil oolony on Bable It;l.anil. haro‘lga pairs laid gn average
of 3.15 egge per pair and xeared 43 fledged chicks, an average of rather
leus than 0.42 chicks per paix. %hix is below the number needed to »
maintain population size, and it is prohable that the Sable Island :
population is mmintained by immigration from the more sucoessful main- "
land colonies. ’ -

The patitgrn of chidk wortality on Ssble Isiand (Fig, B) sets this
population among populstions bresding with an fnsufficient food supply

e o . . o
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and the fact that egys laid earliest or at the peak of sgy laying

are not the most successful differentiates it from sll except Harxis'®

4

_{1969) _colony-an-Skokholm in Wales. Presumably the advantages which

o

13

socrue to highly ‘synchronised mesters are annmuiled by the somawhat
peculiar breeding situation on Sable Isiand.

Exwin {1971) reported that Herring Gulls nesting near Great Black—

backed Gulls snjoy a lower success than those not zo placed., On Sabla
Ildllﬂﬂth’l Hufrfinq Gull Colonies B and C ware topographically similar,

differing mainly in the qrektcé nusber of breading Black-backs in the

Colony B. -The percentage of eggs producing fledging young in CO‘IBnyi c
inl??ﬁgmmg;tbantxiuumummaya. The predatory pre— "ﬁ
dilections of the Black-backs in a mixed colony and Herring Gull breed~

ing succeas. The effect of Black-backs on Herring Gulls in Erwin's

(1972) coloniss is quite smsall compared with the effect on Sable Island, j

-

“po-sihly bacause at the mthern extreme of its range in Rhode Island
they enjoy less of a wtltiv; ddvantage.

s It is certain that disturbance by\tha investigator contributes '
dgnuimlymhot;aqga%amck;umxtymﬂtthuumm
Mmlmyixhigh-rthminanmdymlmw. A colony where ° o
food is scarce may be more sensitive to disturbance if more adults are

amay from the colony- foraging and those remaining possibly more
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mn;ly to prey on gull chicks. Studies om Sable Island will thus give
lesa accurate estimates of bresding sucoess than will investigations
_carrisd out in a colomy with an abundant food supply. However as my
golonies have been subject to no greater disturbance by the investigator
than any other, results are cosparable. In such situations as Sable
Island quite small envirommental perturbations might be expected to
hulamdmgxmhicmmaa?dnimrchmgainuatﬁer,
investigation technique, or the number of Black-backed Gulls nesting

nsar-by have a disportionate effect and account for the rather large

vaxiations Wﬁd’dﬂd& mortality noted in the different colonies
studied.

»

Bhere two or more tamnu-ically‘clon seabird species are sympatiic,
Mﬂmmba demonstrably reducdd by morphological differences,
mﬂmogmmwmumwfmmmm.
Cormorant species employ all these strategies (Ross, 1973) while the
avks though not staggering their braeding seasons, do differ in feeding
behavicur, area and apparatus (bud,b 1973 ,fox summary). The two
species of large gull breeding on Sable Island are worphologically
similar but the Serring Gull is caly about 50% of the waight of the
Black-backed Gull. There is no abvicus modification of bill morphology
as in the avks (Bedaxd, 19?3!. B) and little obvious partitioning of
the breeding areas. Cercainly the Black-backs tend to nest on the
more -cosmmnding spots in mimed oalonies but there is little competition
ww;mwmmmmwmumﬁm.

The Iarger, Rlack-basked Sulis cosmence breeding sarlier than tha
meuuhmuwmmmmpam
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displacesent of peaks of food demend of the two speciss. In fact the

slower development of the laxger spesciss woxrs or less anulls this ad

the curves of food desend overlap considarably and thair peaks are

only about x weak apart. Competition betwsen these spacies seems to’ -
be reduced minly by differences in weights, each species, as & conee-
qmmotiusiu.mmdift,mutmm:mwmmm
different prey. Differences in diets (Tables 21 ta 23} show this and it
ssems that the great Black-backed Gull's breeding schedule is adapted to

the availsbility of a specific food source: the schooling mackersl and

Jerring. That this apecies remests less often than the Hexring Gull

supports the contentiom that it is adaprted to a food scurce of shoxt
duration. Berring Culls, in contrast, do renest and their breeding
season is mmhmtmud,uﬁ@themctdof"tmamr
whose food supply does not peak in abundance at a predictabls time of

Erwin (1971) noted that Great Black-backed Gulls exhibited a wore
pmwmmmwmmkmmmmrm. In
this arsa laying of both species 1s about two weeks earlier than om
Sable Island and it is possible that‘at this latitule where sesscual .
mrmmdoﬁmmlmptm&dﬁuwmm
oulxmmtlybqa‘nnbobrndhﬂunm)hﬂtnumm
pattern. This swppdsition is supported by the fact that Herring Gulis
are mors successful than Black-backs at this latitude. Exwvia prefers
to sxplain the cbeerved differemcés in nesting pattern end breeding
success in phrely socistal aud bshavioural grounds.

The curve of f£ood dewasd of a nommal populatim of gulls fmcresves

v



- 115 -, .
substauaially about tne time when the chicks hatching from eggs laid at
peak ng reach their fourth week of growth, It is demonstrated

that food demand, in fact, would double in the period between thé time
A when the peak eggs hatch and the chicks reach their fourth week. The
3 fact that the calculated curve of food demand on Sable Island does not
peak is of great intérest. It cannot be argued that there i,s an unsur-
passable limit to the amount of food that can be taken from the waters
lm;nd the island pecause tlfere is a demonstrable increase in the food
supply when the mackerel ana herring arrive at the surface in late June.
As a normally reproducing popuiat:f.on increases itg food demand about the
time that this increased :‘.ood supply appea.rs,ihhe unescapable conclusion
is that food is already insufficient for the plulatiozx before the
majority of chicks enter their fourth week of growth and before.food .
demand increases dra;tically. The hatching rate of eggs on Sable Island
is amcpt:i.mlly low; as gulls are not crowded physically on the island
one must accept that they are crowded trophically, and that the stress
- of seeking food and guarding a clutch of eggs proves to be too much for
many of them.. The short food supply probably further increases the
likelihood af/ aqys ? chicks being an attractive prey and as gulls are
habit feeders the pattern of feeding, once established, iz not resdily
abandoned even if a naw food source does appear.

The birds, mainly Herring gulls, leaving the island even at the
time that food is hacoming more plentiful are those birds which have
failed in tneir attempt at breeding. Their migration is in response to
copditions created by an eariier food shortage and results in the curve
of food dewand being flat even thougn food available does increass in
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nid-sumer. ]

The grestar rate of growth of both Herring asd Black-backed Gull
chicke without aiblinge at 20 days of age is a furcher evidence of the
crucially short food situation on Sable Island. The differences in ~
growth rates were, in hOf.‘L canas, uublta{ntial but so great is the
varighility of measures of this kind that in neither case was the
Aifference significant. Most interesting was the demonstration that,
in 1970, Colony C, the most g-u;-ally successful and represantative
Berring Gull colony studied, the growth rate of chicks hatching from
eggs laid late in the season was significantly higher than that of
chicks from eqgs laid in the first peak of laying. Spaans (1971)
found the opposite. Presumably the increased availability of food
later in the season allows this enhanced growth. l'hillaighnrqrwth
rate and relatiwely greater reproductive ‘?sumeu of lata &lutches
of Babls Island compared with other reported Berring Gull colonies
suggests that the appearance of another toodmcomo!'pummt
iwportance in determining breeding success.

The lesser ability of Herring Gulls than Black-backs to ren:
enlarged broods on Sable Island is explajned by an examination of the
relative abilities of the two apecies to gathar sufficient food to rear

their chicks. BHerring Gulls most spend a larger part of their time than

Black~backs foraging to feed their broods. While Black~backs have the
mmmpmmmmmtmmummumm

Mwwmuhnimmlmtauphitﬁtth

in the watars arcund the island, neither food species is efficiently

taken by a bird the sizs of a Berring Gull and the gzeitar smownt of time
L)

£y
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- Mmtﬁmmmﬂxatmirchioksmmm
longer pericas as they approach their period ofnxi-mqr;-th. During
" this critical time mortality is highar on Sable than in colonies with
abundant natural or man made food supplies, demonstrating the iuporcmo:'
of human wastes to breeding gull populations.

.

2
&



nnSQ

REFERENCES ) *

Anteiiiiaie e e
L4

_ ALIENW, E. C., 1915. Birds of Yarmouth and vicinity. Proc. Nova Scotia

Inst. Sci. 14: 6€7-95. s

ALLEM, ¥. H., 1895. Souwmbil on Caps Breton Summer Birds. Auk. 12:
B89-90. ) ’ »

ALTMAX, P. A., aod Ditmer, D. S., 1968. Metabolism. Federation of
Amsrican Societies for Experimental Biok;gy.. Betheada, Maryland,
136 pp. -

ASHMDIE, M, J., and uhntale, N. P., 1967. Comparative feeding ecology
of sea-birds of atropical oceanic island. Bull. Peabody Mus. Nat.
Hist. 24. - ‘ | .

BEDARD, J., 1969a. Feeding of the least, crested and parakeet auklets
around St. Lawrence Island, Alaska. Canad. J. Zool. 47: 1025-1050.

BEDAWD, J., 1969%. aaptive radiation in Alcidse. Ibis 111: 189-198.

BELOPOLSKII, L. 0., 1957: Ecology of Sea Colony Birds of the Barents

I, Sea. Israsl W for Scientific Translations, Jerusalem, 1961.

BRISBIN, I., 1965. A quantitative Analysis of Ecological Growth
Efficiency in the Herring Gull. N.Sc. Thesis. U. of Georgia.

BN, R.G.B., 1967a. Subi:d: off Ealifax. Can. Pield-Nat. 81: 276~

-

278. -

~ BROWN. R.G.B., 1967b. Breeding success and population growth in a

eoluuycta-n‘iuglﬂmm-bMMh. Laxus argentatus

° sl L. foscus. Ibis 109: 502-515,
BN, K., 1971. Population changes of some sea-birds in southern
Norway, in Norwegiam, English sossary. BStarna 10: 3&:56.

*



r

~-119 -

¢
- -~

DRYANT, H., 1857. A list of birds obsW at Grand Manan and at
Yarmooth, N. S. from June 16 to July 8, 1856. Proc. Bost. Soc.
llt- mt» G: 114"'123-

CAMPBELL, L. G., 1962. History of Sable Island before Confederation.

M.A. Thesis, Dalhousie Univeraity.

£

oY, M. L., 1973, Co-axistence, co-evolution and convergent evolution
-
in seabird communiites. ZEcology 54: 31-44.
COULSOM, J. C., and White E., 1958. The effect of age on the breeding

biology of the Kittiwake Rissa tridactyla. 1Ibis 100: 40-51.

COULSON, J. C., and White, E., 1970. The effect of age and density of
breeding birds on the time of breeding of the Kittiwake Rissa
tridactyla. ZIbis 102: 71~86.

CRISP, D. J., 1959. ‘The influence of climatic changes on animals and -
plants. Geographical Journal 125: 1-19.

v

DARLING, F. F.,.1938. Bird flocks and the breeding cycle. A contribu-
tion to the study of avia.n sociality. <Cambridge, Universit:! Press.

DOWNS, A., 1888, Catalogue of Birds of Nova Scotia. Trans. and Proc.
Rova Scotia Inst. Sci. 7: 142-178.

DRENT, R. H., and Guiguet, C. J,, 1961. Catalogue of British Columbia
sea-bird colonies. B. C, Prouv. Mia., Occax. Papers, No. 12, 173 p.’

DEERT, R.; Van Tets, G. F.; Tampa, F.; and Vermear, X., 1964. The
breeding birds of Mandarte Isiand, British Columbia. Can. Field v
Mat. 78: 208-262. -

nn;u, W. H., 1963. Herring Gull populations and movements in gouth-
sasterrn New England. Massachusétts Audubon Society cyclostyled

repoxt. 68 p.



- “r \ STt " LR, i '}1 » roe v
N .

st

- 120 -

mIGeRY, J., 1887. On the Suomer Birds of Cape Bxeton Island, Mk.,

¥ f

4: 15-16.

DWIGHT, J.. 1895. The Xpewich Sparrow and its Summer Home. Mewoirs of
the Mattall Ornithological Club. No. 2. Cambridge, Mass, 56 pp.

ERSKINE, 7. 5., 1954. The ecology of Sable Igland, 1952. FProc. Nova
Scotia Inst. Sci., 23: 120-135. B

EWIN, R. N., 1971. The breeding success of syspatric gulls, the
Berring Gull and the Great Black-backed . Wilsom Bull. B3;
152-158. )

FORDHAM, R. A., 1964. ‘Breeding biology of the Bouthern Black-backed
Gull IX: Incubation and the chick stage. Iol:own:i.:,fllx 110-126.

FORDHAM, R. A., 1967. History and status of the Dominicen Gull in
Wellington, som:us; 14: 144-153. ‘
FORDHAM, R. A., 1970. Mortality and population change of Daminican
Gulls in Wellington, Wew Sealand. J. Anim. Fool. 93 13-27.
GILPIN, J. B., 1858. Sable Island: Its Past Ristory, Present Appear-
ance, Matural History, etc. Halifax: Printed at tho'.lmfm
Conference Stream Press, 22 pp. %%

GOETHE, F., 1956. Die Sillbexmowe. Wittenburg Luthepstadt, Die Neue
Brehm-Bucherei, Heft. 182.

GUETEE, F., 1964. Lankong der Mowsnbsstands an dex dentschen Novdsee—

a

kuste mit Hilfe der Einechlaferunge erwvachssnar Mowsn durch
Glukochloraloss~a. Int. Bt Vogalschuts, Deutsch Sektion 4: —

- —

53-57- ’ -

r

GROES, A. 0., 1951. The Harring Gull-Cosworast cantrol peoject.
Proc. X Int. Oen. Congr. Uppaala 1930. 512-36, -

[
4 s
- : iy ' [
- S L4 - 3 3 iy

- w, - ‘& & - e 2 b
RS MRS B LI ST - LSRR TSI, AP



R YA TR ot N wult

-

BARDING, J. P., 1949. The use of probability paper for the graphical
. apalysis of polysodal £ distributions. J. Nar. Biol.
Ass. U K. 28: 141-153. )
HARRIS, M. P., 1964. Aspects of the hresding biology of the Gulls

Larus argentatns and L. fuscus and L. marinus. Ibis 106: 432-456. .

HARRIS, M. P., 1965. The food of some Larus Gulls. Ibis 107: 43-53.

HARRIS, M. P., 1969. Effect of laying date on chick production in
Oyster-cathers and Herring Gulls. British Birds 62: 70-75.

HARRIB, M. P., 1970. Ratas and canses ;:f increases of some British
Gull populations. Bird Study 17: 325-335.

HARRIS, M. P. and W. J. pf\u-b, 1965. Experiments on the ability of

=

Herring Gulls (lLarus argentatus) and Lesser Black-backed Gulls

{Larus fuscus) to raise larger than normal broods. Ibis 107:

256~257. &
HARYLEY, P.H.T., 1958. The assessment of the food of Birds. Ibis
9;1: 361-381.
HREINJOTH, O., 1922. Die Begiehungen zwischen Vogelwicht, BRigwicht,
Galegegewicht and Bruntdaver. J. Oxan. 70: 172-285.
HONYT, G. L., 1972. Influence of food disturbance on the reproductive °
sucosss of Herring Gulls. Ecology 53: 1051-1061.
IMGOLFSON, A., 1967. The feeding ecology of five species of large
,* Gulls (Laxus) in Iceland. Ph.D. Thesis. OUniversity of Michigan,
Aop Arbex., .
JoMES, J. M., 1869. On the Laridas of the Nova Scotian coast. Proc.
Wova Scotia Imst. Sci. 2: 52-57. y )
' EADLEC, J. M., and Drexy, W. ., 1968a. Structure of the New England
' mecrisy Gull pogeletion. Booloy 49« 644-676.

L]

4 wt L3 ~



- 132 =

et

FADLEG, J. A., and e W. H., 1968b. Aarial estimation of the size

of Gull colonies. J. Wildl. Mgmt. 32: 287-293.
)

FADLEC, J. A., Drury, W. N., and Onion, D. K., 1969. Growth and
mortality of Herring Gull ohicks. Bird-Banding 40: 222-233. . .

- G [

KEITH, J. A., 1966, ﬁnprmtimhamhtimotmwmu

{Larus argentatus) contaminated by DOT. J. Apl. Ecol. 3: 57-70.

LEIN, A. H., and Scott, W, B., 1966. Fishés of the :thntic Coast. of -
Canada. Bulletin !io 155, risheries m Board of Canada,
Ottawa. |

LEWIS, B. F., 1925. The now sea~bird sanctuaries in the Gul¥ of
St. Lawrence. Can. Field-Nat. 39: 177-179.

10CK, A. R., 1972. A Nova Scotian Kittiwake colony. Can. Field-Mat,
86: 291,

LUDWIG, J. P., 1966. Herring and Ring-billed Gull populations of the
Great Lakes. Pub. No. 15. Great Lakas Res. Div. Univ. of
Michigan: 80-89. ‘

MackKAY, K. T., 1967. An Ecological Study of Mackeral, Scowber scombrus

{Linneus) in the coastal waters of Canala. M.Sc. Thesis, Dalhousie
University. :

MclABEN, I. A., and Ball, C., 1972. ¥"ha Birds of Sable Island. Nova
Scotia Mue. Sci. Halifax.

MACOUM, J., 1899, Obsexvations of a Botany Tripin 1899. Rep. of
Geological Survey of Cansda, 1099.

MOTAGGART-COWAN, I., 1540. ugmmotmu;ﬁtm
Vancouver Island. ordct 423 ' 213-2)4.

RATHER, K., 1943. BStatistical malysis is Biology Methaes snd Co. Ltd.

London .

i a . "é\v ¥ by +

. g - ' 13 ‘4
! f, , n - ¥ ﬁ«mﬁu"ﬁ’&m s o - . B A kg—:w&bﬁé@k



‘ - 123 -
,

1}

NRLECM, J. B., 1964, Factors influencing clutch sise and chick growth
in the North Atlantic Gampett Sula bassana. This 106, 63-77.

NISBET, I.C.T., 1973, Terns in Massachusetts; present numbers and
historical changes. Bird-Banding 44: 27-55.

PALUDAN, X., 1952. Contributions to the bresding biology of _Ly____ﬁ
fuscus, /vrxm Medd. Dansk. Naturh. Foren. 114: 1-128. -

PARSLOW, I.L.F., 1967. Changes in status among breeding birds in
Hritl_in and Ireland. Part 3. Britigh Birds 60: .177-202.

PARSONS, J., 1971. The breeding biology of the Herring Gull (Larus
argentatus). Ph.D. Thesis, Durham Univer;ity.

PAYNTER, R, A., 1949. Clutch ging :.md egg and chick mortality of Xent
Island Herring Gulla. Ecology 30: 146-166. ,

PEARSOM, T. H., 1968. Tha feeding biology of seh;bird specias hreeding ;
on the Farna Islands, Northusberland. J. Anim. Ecol. 37: 521-
553.

PETTINGILL, O. 8., 1937. Bird life of ths Grand Manan Archipeligo.
Proc. Nova Spotia Inst. Sci. 19: 293-372.

’m, K. X., 1973, A Comparison of tha Feading and Nesting Requirements

of ths Great Cormorant {Phalacrocorax carbo) and the Double-~

crested Cormorant (Fhalacrocorax auritus) in Nowa Scotia. ’H.Sc.

Thesis, Dalhousie University.
SALOMOMSEN, ¥., 1963, Oversigt gver Dewmarxks fugle. Xgbenhawn,
Munkeganrd.

*

SAURDRRE, W. K., 1902, Birds of Sable Island, Nows Scotia, Ottewa
' Bat, 161 “15-3L.
- SETTR, O. K., 1950. Biology of the Atlantic Meckersl (Scowber scombrus)

+

’ ,
-
¥
:L'» [ # FERA
. 1 -
[Tl 2 T = e N “ fL - w
W ol g “, * o Pa i ae w TR o P ]



- - 124 - -

of North Amsrica. Part 2. Migration and habits. U.S. Fish.
Wildlife Service, Fish. Bull. 38: 149-237,

o

SPAANS, A. L., 1971. On the feeding scology of the Herxring Gull.

Larus argentatus in the Northern part of the Netheriands. Ardea 59:.
73-188. |

ST. JOHN, H., 1921. Sable ’uhnd, with a catalogue of its vascular
plants. Proc. Boston Soc. Nat, Hist. 36: 1-103%,

STORO, W., 1970. Territoriality and breeaing biology of the Ipewich
Sparrow (Passerculus’princeps) Ph.D. Thesis, Dalhousie University.

THOMAS, G. T., 1972. A review of qull damage and management methods at
nature reserves. Biological Consexvation 4: 117-127.

THRELFALL, W., 1968. The food of three species of gqulls in Newfoundland.
Can. Field-mat. 82: 176-180. ( e

TINDERGEN, N. M., 1953. The Herring Gull's world. Collins, Lomdon.

TROTTER, 5., 1904. Some Nova Scotia birds. Auk. 21: 55-64.

YUPLS, R. W., 1962. The birds of Nova Scotia.’ Halifax, Mova Scotia.
Nova Scotia Mussum.

VERMEER, X., 1963. The breeding ecology of the Glaucous-winged Gull

(Larcus glaucescens) on Mandarts Island, B. T: Oc. Pap. Brx.

_Columo. Prov. Mins. 13: 1-104.
VERMEER, K., 1970. The breeding biology of California and Ring-billsd
“  Gulls., Canadian Wildlife Bervice Report Series, Mo. 12.
YTRERERG, N. J., 1960.. Scwe observations on egg laying in the hlack-
backed guil (mrwga and the comson gull (Larve canus L.)

m. Mw Lool. 9 5‘15-



+F

APPENDIX I .

Schedules of Herring éull chick mortality, dates of laying of
eggs and dates of initi{tioi of clutches of warying sise.

In the figures that follow shaded areas on the schedules of chick
mxtg.uty indicate chicks whose remains wexe found. On the histograms
of egg laying, all datable eggs laid in a colony are shown by the outer
snvelope. The cross—hatched areas indicate eggs which hatched and the .
black areas indicate eggs producing fledglings. ‘
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w__&. Schedules of moxrtality of Herring Gull chicks in Colony B, -

1969 (a) aud Colomy A, 1963 {b). °
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APPEMUIX Ib. Berring Gulls, qhonf B, 1969. Dates of initiation of clutches

of ope (c), two (b) and three (c) eggs and dates of laying of all sggs (d). ’
¢
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APPEMDIX Ic. Herring Gulls, Colony A, 1969. Datss of initiation of

clutches of one (a) and two (b) eggs and dates of laying of egys (c).
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APPREMDIX 14, Schedales of mortality of Nerring Gull chicks in Colony R,

L4

1969 {a) and Colomy A, 1970 (b).

APPENDIX Ye. BHerring Guils, Colomy E, 1969. ht‘ jnitiation of
clutuches of one {a), two (b}, and thres (c) and dates of laying of eggs (d).

-

<

APPINDIX If. Herring Gulls, Colomy A, 1970. Dates '.;htion of
clutches of one {(a), two (b}, and three (c) eggs and Jdates of laying of

eggs (4). . .
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APPEMDIX Ig. Schedule of mortality of Herring Gull chicks in Colomy D,
1969.

~

APPEMDIX Th. Harring Gulls, Colony D, 1969. Dates of initiation of
clutches of one {(a), two (b), and three [c) egygs and dates of laying

of aggs (d).
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APPENDIR Ii. Necring Gulls Colony D, 1970. Dates of initiatiom of

clutches of one (a), two (b}, and thres (c} . eggs and dates of laying
of egys (&).
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APPEMDIX Ij. Schadule of moxtality of Bexring Gull chicks in Colony B,
1970, T -

|
)

L 4

APPRMDIX Tk. Nerring Gulls, Colomy B, 1970. Dates of initiatiom of
clutches of ome (a), two (b), and three {c) sggs and dates of laying of
egge (d).
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APPEMDIX Il. Schedule of mortality of Herring Gull chicks in Colony C,
1970,

APPENDIX Im. Berring Gulls, colnhy C, 1970. Dates of laying of clutches
of ome (c}, two (b), and three (c) eggs and the dates of laying of eggs

& .
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APPENDIX IX

45chedu1aa of Great Black-backed Gull chick mortality, dates
of layihg of eggs and dates of i’nitiation of clutches of varying
size. ]

In the figures that follow shaded areas on the schedules of
chick wortality indicate chicks whose remains were found. On the
histograms of egg laying, all datable eggs laid in a co:'tonay are
shown by the outer envelope. The cross-hatched areas indicate eqgs
which hatchad and the black areas indicate aggs which produce fledge-

lings.

.



APPENDIX IIa. Schedules of wortality of Great Black-backed Gull chicks
“on Colonies F (a) and B (b) in 1969.

e

APPENDIX IIb. Great Black-backed Gulls, Colony ¥, 1969. " Dates of initia-

tion of clutches of two (a) and three (b) eggs and dates of laying of
eggs (¢).

&

APPENMDIX IIc. Great Black-backed Gullg, Colony B, 1969. Dates of initia-

_gion of clutches of two {a) and three (b) eggs and *tes of laying of

13

eggs (c).
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APPENDIX I:ttl.t Schedule of Great Black-backed Gull chick mortality in
P

Colony A, 197v.

»

3

-

APPEMDIX ITe. Great Black-backed Gulls Colony A, 1970. Dates of laying

of clutches of two (a) and three (b) eggs and dates 6£ laying of ians {(c).

APPENDIX IXf. Scheduler of Great Black-backed Gull chick moxtality in .

Colony ¥, 1970.

APPERDIX Ilg. Great Black-backed Gulls, Colony F, 1970. Dates of laving

of clutches of two (a) and three (b) eggs and dates of laying of eggs (c).
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APPENDIX ITh. Schedule of mortality of Great Black~backed Gull chicks
in Colony B, 1970.

APPENDIX IIi. Great Black-backed Gulls Coldny B, 1970. Dates of initia~
tion of clutches of one (a), two (b), and three (c} egys and dites of
laying of eggs (d).
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