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ABSTRACT 

The growth and spread of gull populations in Nova Scotia is discussed 

and a census of all breeding place* of both species in the province was 

carried out. 

The reproductive success of both Herring and Great Black-backed Gulls 

breeding on sable Island, Nova Scotia was found to be lower than reported 

at any other colonies. 

Great Black-backed Gulls were mora successful than the Barring Gulls 

and proved wore capable of rearing artificially enlarged broods. 

The diets of adults of both species differed substantially. Fish 

was the chief component of diets in all cases but Herring Gulls took 

greater amounts of berries and invertebrates while the Great Black-back* 

took greater amounts of seal carrion, pelagic birds and tarns and their 

eggs. Human waste was not a significant part of the diet of either 

species. 

Great Black-backed Gull chicks were hand-reared and their food 

demands determined. A food budget for all gulls breeding on the island l",_ J 

wis constructed and it was found that due to chick mortality and adult 

migration food demands was uniform throughout the breeding season. It 

was shown that if reproductive success were as high as is .typical for 

these species the food demand of the population would double between 

mid-June and mid-July. * 

the growth rate* of chickskof both species was determined and found 

to be slightly less than is reported elsewhere. 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. 

f-
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IHTftOPOCTICst 
«. / 

In this century there have been enorsous increases in the numbers 

of many species of gulls in the genus Earn*, these increases have occurred 

in widely separated parts of the world and been of such Magnitude and had 

such a profound influence on the welfare of other bird species, that they 

have interested many investigators and been'fairly well documented, for 

instance, Drury (1963) and Kadlec and prury (1968a) have reviewed such 

increases in the eastern unitwd states, Parslow (1967) and Harris (1970) 

in England and Wales, Brun (1971) in Norway, Goethe (1956, 1964) in Germany, 

Spaans.(19?2) in Holland, Salomonsen (1963). in Scandinavia and Fordham (1967) 

in Haw Zealand. These authors also report expansions of breeding range of , 

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

site. \ 

It is notable that these increases-have occurred in relatively affluent. 

industrialised areas and that some of the heaviest concentrations of breed­

ing colonies are close to towns with fish docks or with large populations 

and open dumps. This circumstance suggests that the observed population , 

growth and present high population densities are a consequence of the avail­

ability of human wastes. The wastes of the fishing industry are a source 

of food for gulls 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 

decrease in food for gulls from this source. Be suggests that open dumps 

may be more important and that a lag in learning to utilise a new resourse 

may be responsible for aaynchronies observed between creation of a food 
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source and population growth. 

It ha* also, i»en suggested that the increase is simply a recovery of 

the various species involved to normal levels after a period of exploitation 

when eggs and chicles wete harvested for huaan fqpd. and adults were sought 

to supply feathers to the Millinery trade. 

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

A significant climatic amelioration has occurred, at least in the northern 

hemisphere, since the eighteenth century and the effect of tills change on 

both plant a»d animal communities has been quite noticeable. Crisp (1959) 
\{ 

has reviewed the situation in northern Europe and it is apparent that 

changes in the breeding ranges of many species may be correlated with dim-

atic changes. McYaggart-Cowan {1940) has reviewed the winter occurrence 

of summer birds on Vancouver Island and he ascribes many of the changes in 

bird distribution to climatic changes. The extension of the breeding range 

of the Herring Gull and aany other bird species into Iceland has been attri­

buted to an amelioration of the climate of the island and Drent and Guiguet 

(1961) suggest that longer breeding seasons allowing some species to rear 

- . — - - . ^ — . — . < « » - * — . ^ 

availability may explain* some of the increases noted in populations of gulls 

and cormorants on the west coast of Canada. 

this argument becomes leas convincing if one considers that, the increases 

in gull populations have occurred in this century whereas climatic ameliora­

tion has been in progress for over on* hundred years. Furthermore, while 

these climatic changes can be correlated with range extensions of several 

species 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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clinetic changes. Purtheresre boreal birds such .as the/ Fttlauur (Eulnarus 

glacialis) and the Kittiwake (Rissa trldactyla) have eakpaoded their ranges 

contrary to the clisartic shift, these birds are ifenstjant attendants-of-

the fishing 'fleets and this suggests the pris*«y of feeding pattern-.rather 

than clieatic factors 4ar detexnination of thai^ rangefand nuebers. 

The first hypothesis has received sore support than the second which 

is difficult to prove or to disprove as prisaeVal population levels are 

not ascertainable* "These two hypotheses are not mutually exclusive and it 

is probable that at least the early stages of population growth after the 

Migratory Birds Treaty was signed in 1916, reflects* a cessation of husan 

predation and a return to earlier propulation lev^xs. But siany studies 

^ *«. « H™. „ ,«,-, Iy« ». «**-«,. 
sake up a substantial part of the diet of swiyinill populations. Drury 

(1963)r £paans (1971), Hunt (1973), Pearson (196a), and Harris (1965) deson-. 

atrafeed-fchia anrlgordhan (1967 and 1970} has related that the closure of a 

slaughter house w*y accoepanied by"a substantial decline in the nuebers of 

Southern Black-backed Gull (Larus dgainlcanua) breeding in the area. 
— ^ — — — — s 

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

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

shown simLlsx large increases in range and nuebers (Lock, 1972). This 

species co—only feeds on wastes of fishing fleets and may gain a good 

part of its daily ration front thee. Other saell gulls and terns, however, 

which get no part of their ration by association with aan have not grown 

in nuebers apart fro* an Increase ie»»diatily a f ^ r ^ h * introduction of 

protection. On the contrary, nany seell gulls and terns are at low popula­

tion levels (Misbet, 19731 Drury in press) primarily because they are preyed 
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in by or are unable to compete for food and nesting space with the sore 

it larger gulls. Thomas (1972) has reviewed.the impact M gulls on 

other species which commonly breed near their colonies. 

It is apparent that gull populations in eastern North America reached 

/ their lowest point in the late nineteenth century when many/of the islands 
f ~ 

on which they now breed undisturbed were occupied by fishermen and farmers' 

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

for their skins. Drury (1963), in examining the growth of gull populations 

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

Norton counted 6100 pairs breeding on islands in Maine, Herring Gulls were 

not known to breed south of that state. The Maine population increased 

rapidly to a peak of 36,000 breeding pairs in 1940, declining to about 

20,000 pairs in 1960. 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 tine 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 island in New Brunswick (Crystal, in Drury, 1963)» 

By 19^1 Drury estimated that the breeding population of New England was 

58,000 pairs. 

Drury"s (1963) compilation of Audubon Christmas counts for the Great 

lakes. Gulf coast andAslantic coasts of the united States and Canada 

indicate that over this period of 60 years an Increase of around 20 times 

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

!> 



out by Ludwig (1966) on Lakes Baron and Michigan. Kara batman tha years 

1960 and 1965 Ring-billed Gulls almost quadrupled tbaix numbere and Barring 

Gulls doubled theirs, this incraase is undoubtedly ascrlbable to lamigra-

tion of gulla fro* otbar areas ratbar than baing antiraly tha raault of 

locally high reproductive aucoaaa* However no groat reduction in neigh-

bouring population* has been noted and thia increase exemplifies tha recant 
* \ 

increase in Worth American Gull populations. * 

. In sanctuaries on tha north shore of tha Gulf of St, Lawrence censuses 

have been Carried out every five years since 1925 and during thia time , 
V 

e Barring Gull nuabers have increaaed froat 1020 birds (Lewie, 1925) to 15,111 

birds in 1972 whan tha last census was nade (Battleship and lock in press},. 

Mo coaparabla data vara available for Mova Scotia unfortunately, but 

comments of some early ornithologists indicate that the Herring Gull was 

never a really scarce bird hare. Bryant (1857) found them nesting on Boat 

of the islands he visited off southern Hova Scotia and Downs (1888) allowed 

that it was very cusejon in the province in his day. It was recorded aa an 
1 

nmnvaenii bird in Bras D'Or Lakes by Dwight (1887) but even today It la not 

plentiful there. 

The Great Black-backed Gull smear to have been only a little scarcer 

than tha Barring Gull m Jones (1869) called it a 'coamoa species" .and 

Allan (1895) saw "nuabers" of theat off tine southwest coast of Cape Breton 

Island. However, unlike the Herring Gull, tha population growth of thia 

species in Berth America has not been well documented. Trotter (1904) 

noted that it waa a i laanii bird off aontnern Bora Scotia but that it waa 

known to neat no further south than Cape Split. Be waa apparently- unaware 

that Watson Bishop had collected eggs of thia species at Gaapereaa Lska in 



Kings County (sons 27 miles south of Cape Split) in 1889 (egg collection 

Of stow* Scotia Museun of Science.)' Before 1912 (Allen, 1915) a colony of 

this species was established in Lake George, Yarmouth County, increasing 

to around 5,000 birds^bv 1928 (Nova Scotia JNuseun of Science egg collection). 

Tofts (1962) reports that in 1945 there were between five and seven thousand 

birds on this colony but counts of adult on aerial photos taken on June 11, ~ 

1974 revealed only 2*015 birds on seven islands in the lake. 

Considering the large aunbers of this species breeding in' the southern 

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

very slowly, townsend (xn Pettingili, 1937) saw a few around Grand Manan * 

Island and believed a pair to be nesting at Green island in* the archipelago. 

«*.«;« «. r — * - > r » - ' „•»» - ~ » — 
Slack-backs to have been a common nesting species in that area for only a , 

few years. .Since tnat tine it has extended its breeding range, on the 

Atlantic coast as far south as New York State. 

Both Herring and Black-backed Gulls breed on Sable Island but it seeps^w 

tnat they have not been ̂long established there. Manyearjy .^hromq^i of 

the island Mention the abundance of " ulls" that in breeding season supplied 

hn§e quantities of eggs to the life-saving crews quartered tnere. But these , 

gulls are obviously terns or steering gulls as they were commonly called. 

•either Gilpin (1858) who detailed the natural history of the island nor 

the diaries of the superintendents of the life-saving establishment (Public " 

Archives of nova Scotia) nention the large gulls and Dw^ht, (1895) the 

of the Ipewicn Sparrow, .does not list then anong the ten species 

of birds he found breeding there. It is certain that if any nuafcers of the 

larger gulls bred there their egg* would have been sought for food and>beir 
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praaenoa thought worthy of ssmtion. Tha turns, eppare&tly, contxnued 

abundant throughout the nineteenth loantury, never having been auujeet to 

tha ooawiftxcial exploitation which to JTfraeT't cully reduced the Ajskricen 

:ions. Tbev encounter 
/ x -

of foxee which flourished for soft* year* on the island (ttaeoun, 1899) but 
i 

, Of all tha naturaliats who visited Sable laiaad only St, John (1921), 

populations. T*ey enesouotered a taaporary setback from tna depredations 

alio waa on tha Island in 1913, attempted to estimate tha nuabara of tarns 
" \ \ 

breading there* "After travelling over tha graat^r part of tha Island and 

seeing tha l a a n w nusber^fcf-terns evwrywhara, from a rough ooapotation 
* « 

of tha nuabar par acre and tha average of tha island we eatiaatad that thaaa 

birds alone did apt fall far short of a aillion on tha island.". Hs aakas 
» f 

no aantion of Barring or Graat Black»backed Gulls so obviously they vara 
i 

& 

rare* Both Dwight (1895) and Saunders (1902) noted their presence on tha 

island and tha Barring Culls, at least, ware' present in significant ttuatoars 

in 1922 when f. B, ftaddall was on the island (pars, onset.) At this tiaa 
the terns vara atill present la anorsms nuBfaers and their eggs provided 

abundant food for the islanders. I believe that it was around 1930 tha\ 

r Barring Gulls began to bread on tin* island but between this data sad the 

visit of J. s. Brsfcin* in 1952 no naturalist seas* to have reported the 

' statue of gulls and tarns on Sable Island. In 1953 both epecise ware bread-
/ 

^isasjjp SJM|^BBSS*V]P ^^sssv asBa«4Hpa^ai a ŝ% F̂̂ ê aTS/ ,•> ^rajaaa/ ^Skas^sT^Bas*'Bfcsw^eFa^ ^FFSJI sjsjaĵ s^s^^P1 ^^BW^SB^SSUSUF^S'^^ MI^P^S^BS^ SS^S^S*^^^S^ ^ T ^ -

l . a a ^ ^ ^ ^ m ^ m t . O T xaporcaoca 

i n d̂ MEsadjaiAMgi jpstU rWJCP iufrtiTfr CWCPMJI* 

V^epPiaUB* JssaSJwBIBPiaf HBMP WB ^WaHsWIHs^P*ew •^PWssJJjpaJ™** ^fcrBajsae^ mWaa^v aa^speja aaaap aswP"^Bjaaaa|RaaBBB^air *#ja> •'"•"Jr*** 

\" 
|l S»PW*SHB* ss^aa^kFSs^^aj Ssfsa ajBHSBPB£jSjs^s|4issBBB'Bjsspsajs^ ^^W a t p ^ a w ev ^aajsaap^ asjpjPss'iBBî s!̂  êsBP- sssss aa^wassss! Sfasass1-
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edge pt tha oontinantal ahalf. xt baa gained aona notoriety a* a naviga-

hiatoriana and tha voluninoua litaratura concerning tha island has been 

raviawad by Campbell (3,963K The ialand ia 33 kn long and at no point more -
a 

than a loa wide, h apina of conaolidatad dunaa runa along ita langth and 

long partially avbaargad aaadbara extend to the northwest and northeast, 

A large salt lake, Wallace Lake, covers noat of tha aand flata on tha south 

aide of tha ialand ia winter* retreating to for* two smaller lakes in sooner. 

A line of dunaa to tha south of Wallace Lake disintegrated in the late nine-

teentb century, but a few, rapidly eroding remnants can be, seen today. - * 

The vegetation of tha island has bean daacribad by Macoun (18991, St, 

John (1921) (jwd noat recently by Brekine (1954). Marram Grass (Amnopbila 

b j r t ^ S t a J e*d Beach *aa (Lathvru. Japonic**) cover large parts of tha 

island audi only in tha low, nore etabilised areas, around tha ponds are 

diverse- plant ui: saw ml t ies encountered. No ta l l shrubs or trees grow any-

wfcere on the Island. Xha succulent Sandwort (Araaarla paploidoa) occurs in 

largo olisaps on the east and want bare and to a leseer extant on tha Wallace 

thm avifauna of tha ialand has bean daacribad by McLaren and Ball (1972). 

f t* inland i s am sola breading place of the Ipswich Sparrow (Paaserculus 

aandwlcfaenais prinoapa) and 1% sjjpeorts a population of feral horses and ia 

tarn breeding; place of both Grey and Barbour seals^tBelichoerus qrypua and 

Pboca vitnlina). Barring and Great alack-backed Gulls bread on al l pasta 

of ana ialand bttt nopt of the colonies ax* conoantratad on the dune edges 

6& tfy* vtoxth s£4* of iste 1S1M*4* 

«r~ 

JT**4" 

^ ^-I* ^yiyi^a*^^ Ifâ î  U%C$̂fr* t\i^fhi^!*^\ 

/ 

si. 

V .k,j-if ^ «,-,* ^V*4*'**** 
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QaT HOW. SOOTU8I VKfUL QQ&QNXBS 

/ 

/ 
/ 

0 

yaw gull coloniaa la Moan Sootia bad bona oaaauaad not* tiuu onoa in 

thia oanlury and ao Qoaawuhanaivu l i s t of aantiag placaa or aatlnarba of 

tba aiaa of tba braading populationa of tba ta© laxga gull apnciua bad 

a*ur baas aada. In an affect to aupply thia infomation and pxovidn aoan 

baaa data tbat night alVw futaxa population changaa to bu datactod, X 

aada a anrtay of too antira paoviaoa in tba auanar of 1971, 

Moat of tba ooaarilaa of tba provinoa was aaanlnnd and colonics located 

fro* tba air , using a alow, two aaat, flxad-wing aircraft, Oalonlos warn 

elrclad at around 300 "faafc altituda, fltun union buight Barring w ? •lade*' 

backad gulls could ba diatinonlabncY. Yfca auabara of a l l gulls of saoh 

apaclaa wars aat tan tail by counting individuals In gpaupu of lasa than about 

25 aulls, by counting in fivaa and tana gxoupa up to about 300 and by'aarial 

photography of gzoupa largar than thia or giftpupt vhich waia uauaually •Jonna 

or difficult to count, Photographs nova takaa on 35aai Kodak Won X f i l a 

ŵfftUt a 135asi lana. » Moaaica praparod fzcai S" x 7" anlaxganaata allouad 

individual gulls to ba idaotjifiad and uuuatati-

Idaally a population aatiUaatsa irffflitfr1! ba haaad on aaat. counts, but aa 

rhnas am tina oonsuaimr to do caeonaxlv varioua othar aavtboda hava baas 

triad. ^fAlm and Ibruzy (lS68al t aoaklng final aa) aicccafta oouatad gulls 

anion thay jndaad to ba tawtitojelal, ignociajg tboaa V—'ftp on tna fi Iwjaii 

^•^a* *sn> ^^sjsi^^^Gjs^y ^vant sB^ajnauBjap ĵw^^^^^Bi ^s^ps î̂ nB^Br^ ^stB^^as r̂ ^^nssss^np-^^s^^n ^B»^^^P^^W^^W^ ^•™^^» ^^^^v w^^^^u^^Kt^m w^^^^^^^^^^^^^^p^ 

of tba ananar of anata -*** tha naanar of astonannt. taandtocial nulla and 

*hUn th#y found fairly oonafcLt ration of altghtly awn than ona adalt 

* ' * W" *" 

»a... ^ I"'4. ? A W "' *",,1IV I
L ,> -f«Mfc ' , > . '^iMLrA -Jkr+lti. *•>*>* <£>J 
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par nast, thay varied between 0.98 and 1.45 depending on such tactoxa aa 

til* of day and etata of tida. Ihay did not believe that popnlation 

I was unwilling to introduce a avbjaetiva\alaa»ttt into ay counts by 

making rapid jndgaawats on which guile ware or war* not territorial. 

A£aoet all ialanda in nova Scotia on which gnlla nast are small and there 

are newer large numbers of apparently loafing or foraging birds. Naata 

are oftaa built on the upper part of a ehfngle beach and it AS not easy 

to distinguish between territorial and foraging birds in such clrcuwataocee. 

1 counted all gnlla on a breeding ̂ aland and by doing ay aerial counts were 

ooapatible with ay fxound counts aside later. Khan one lands on a nesting ' 

ialand or aja^oacbes it "closely by boat tba gull, taka wing in alarm and 

it ia not possible to judge which birds are territorial, and which are not. 

Wiila counts thus made do not allow an exact estimate of tba nuaber of 

he ijjipataula with my coonta and inoraaaaa or decreases should be detects 

and galls neat all over it solitarily and in colonies of various aiaea, in 

atittfttl'eUlet • flUlrfl JlWif t f 0t£Ot3Oft. fhtt aflaM Of that t frftlllfl DroclUfSOti flilt 
t S 

ooaetmt* *s* ooald aiapla ratios of galls to naata ba axpactad to provide 

tSj* hernia of a aand aassnat ana wars i><e|i eon and chick aortelitiee 

lAiai'vif aaong the Barring «olla particularly, aaant that many naata had 

l e a afeaataemad and aanr salts? raaeinina in the colonr had oonstructad naw 
ft ^ ' 

ooaa, Mat nussiir of aasts or even tha nnafaar of fall nests at any time 

smnAt* ntft"ha tassaVmn an inasat as? tHa seafter of naira aUrtaaiiwii I wi to 

X," 
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bad baaa atadiad iatanaivnly bafora tha eanaua on Jim* tha 14th and 15th 

accnrataly datarninad by anamination of naat hiatory data. 

For aaoh colony nuabara of clutchaa initiatad vara plottad againat 

tha dab* of initiation. anil*, for individual ooloniaa, tha ralativniy 

aaaJ-1 nuatiaia of aaata and hi waaa in daddlag tha anact data of laying of 

tha firat 099 eauaad conaidarabla irragularity in tha plottad dlatributioa, 

two oaarlafsMnf noraal curwaa van obtaiaad. tfcia onrvn wut plottad on 

probability papax {tfaxdiag, 1949} and two aaparata aenal curwaa vara 

darivnd. tha firat and largar curva danotas tha diatribution in tlnat of 

aaoond cltttchea or ralaya in new aaata. fitting of noraal ettrvaa to thaaa 

Anothar way of aatiaaiting tha noabar of paira in a oniony aaat also 

triad* " Urn noabar of naata with aggs or ohiefca jpqraaant on tha day of tha 

,oanaiw was i* t̂"trilTmi1. It wao alao notad that tha swan, langth of tiaai 

bntnoaa loan of a cltttoh and ralaying in tha aapa naat won IS.9 day* (19 

aawaplta). It ana thought chat tha intarvml baiwaan clutch 3o*a and rainy-

ing in a nav naat would ba •cawjwhat longar ao tiki aunhar of aaata which 

lent clgtohaa-ap to tan daya bafora tha oaaaaa and « ^ naaftanr *dr aaw „ 

clotobaa initiatad in tha tan days dftsatf tha 

of naata *tHftfrH*fff-ffT| aaaja or ofcioka on'aha 

of natiaattiag nanjbar of ti roaming paAr».aajai $&M gatiro onA tho lattajdr 

gawa 309 paira In tha thraa liKaoaf >j|j> •Hati<n> naitlnj tlaanV '' • 

, , ?<* * * . . , • 

' - - •'—- -•• — •• ' •v.jk.wf -• >, '•• ^^-^^^^^^'^^^^^M^^^s 
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3b* nature of Sable Island's topography end the position of the main 

colonies Bade it impossible to djsjtiaguish-theae birds on territory within 

a ooloay. tfbs largest^pBtSentrations of nesting Herring Gulls are on the 

dune edges onjfchenorth side of the island. She north shore is so narrow 

that a>y~ attempt to approach a colony results in aost of the gulls in and 

•around~th* oolony taking flight before one is close enough to decide which 

toe on nests and which are loafing on the periphery of the nesting ares. 

So in the census all gulls around both the sample and censused colonies 

were counted. (Sail* encountered away front colonies were counted separately 

and only numbers of gulls around colonies were used to estimate the number 

of pairs on tft* island. 

A cosplete census occupied two days and could only be done in good 

visibility. 19** shape of the island facilitated censusingJ by travelling 

along the north and south shores of the island all birds can be seen and 

counted. On the first day of a census both north and south shores of one 

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

ItesuTtn 

All known breeding concentrations of Herring and Greet -Black-backed 

gulls in Mows Scotia are shown in Figs. 1 and 2. Where colonies axe 

olose together it is Impossible to show then as separately on steps of 

this seals, so these dots represent concentrations of breeding gulls 
t 

pern*p* in sever*! closely spaced colonies. _ 

All but one of 'the colonies was visited or surveyed f re* « low-flying 

airenkft. no oount was dons of Brier Island but 8. &. Mills has provided 

let with* rang* estimate of the numbers of gulls breeding there. St. Peul 

Ifljad, Off th* northern coast of cape Breton islend, was not visited until 

i f M f^it ^.%^4h AiMm *-&;>» '- i > \\**:\. »•. 
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WLâ JU Concentration* of bVMdiiig 8«rring Gull* Jjt Nov* Sooula ia 1*71. 
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tiif> 2. Qonoentraticw* of breeding <*£•** B&«cfc~fc«cfc«d Gall* la Hov* 

Scoti* In 1971. 
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<aftar tha hmaflf no aaaaon and it in not known if nulla broad thorn, in 
tr 

nil H I npnHnp placan of ton Barring Gull and 141 of tha Grant nlnck-

hafskad Gull warn found in which an aotiaatad 15,000 paxra of tha Croat 

nla<£-baofead Gall and 14,700 paira of tha Barring gull brand. fbaaa 

oatiaatoa ara tantativa only. Kadlac and Dmry. (1968b) counting only 
Ok 

Mm 1 h**a nadoubtadly couotod a fan birda on aach colony that thay would -

havn not ©ooaidarod territorial I aajjlojafl a ratio of 1*5 in pairing thaaw 

aatiatttaa. 
< 

tha breading distribution of both apaciaa of gull* in qolta^iadlar 

id »o«n Scotin# with tha graajbaat oonoantraeiona of branding birda in 

coloniaa on tha wtalaiH aida of tha provinca vfaaxn tbarn. ia an abiwdanoo 
> ? 

of tranTT inlanda anitafelo for thair naoting* on tha aoi tarn oonota of 

tha proainca tbexa mem fav ialanda and a l l of thaaa which am undinturbod 

>i iiir—ifliiTa nanting gulla. Largo ooncantrationa of Iraoflj ng birda occur 

aronnd arana with largo fiah landing* audi an Tarnoath and Canno. Harria' 

(197Q) nuapioiona aim that "rt***B dnapa^arn a nora inportnnv. food aonroo 

than fff f*t prooaaaing planta* an nodarn nathoda^of fiahing and prooaaalng 

involva l i t t l a docHalda or factory vaata. In Mora ifetrf^a bownvar, fiahing 

*in carrlod out fron awall twn# al l aronnd tha ooaat and thin typa, of 

fiahing doaa pcodnon a aignificant nuount of food for gnlla. nut thnra 

am far fawnr golla branding n tw Halifax than adght ha oanâ rsad;' H&o 

awyba anplaih** by a paucity of Uland. nan,*! at «3y iwfrt* <* thn eitgf 

and a fairly rnyitaj* dinturbanoo of nnny of thn lalnxfeAa iaaiadintnly to 

tha aouta of i t . 

DM langth of tha »ova Scotia conat w a i l a that of Ban- Bagland yat 

« * ' > - . t ^ J l l ' a i ' • ' ] ».. ^^€^Mi^MNM^^^f£X,m^ 
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oar braading population of Barring Culls and Graat Black-backed Gulls ••> 

combined is lass than 30,000 pairs, lass than half that estimated by Drury 

<1M3) for Bev Bngland. This coincidence of high gull and hunmn populations 

and tha distribution of braading sites in this province gives son* support 

to tha hypothesis that nalntainanee of high gull populations is dependant 

on an abundance of human wastes. r 

Tha numbers of Herring and Black-backed gulls seen on each census of 

Sable Island are shown in Tables 1 and 2. The numbers in these tables 

include gulls on colonies as wall as those observed on loafing areas, for 

the census of June 14/15, 1970 these loafing birds were tabulated separately, 
o v. 

though at this time there were vary fewi only- 220 Herring and 59 Great 

Black-backed Gulls. Censuses were carried out on June 3 and 5, June 14 and 

15 r July 10 and August 22 and 23 of 1970 and on Only 14, and 15 of 1971. 

Tha locations of colonies of Barring and Great Black-badced Gulls on 

Sable Island -are shown in Figs. 3 and 4 and the boundaries of the oansus 

areas axe shown in Fig. 5. 

The number of breeding pairs in tha Barring Gull colonies B, C and 

D warn determined to be around 300 to 315 pairs, the numbers of birds _. 
saan oa these colonies is shown In Table 3. Depending on the population 

»• 

assmnao for these colonies tha total ratio of birds to pairs was 1.41 to 

1.4a, The total number of birds saan on tha whole island on this census 

wan 3078, of which 66 were in loafing groups on tha Wallace Lake sand 

flat* and 154 ware counted on tha east and want aaad bars, therm ware fear 

or no Berrinf fiulla nesting on taa Bast Bar, and am taa numbers of Herring 

Gulls breeding opt the West Bar were known th* birds cbaervad on these areas 

warn' emitted from tha total used to calculate tha numbers of breeding pairs. 
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t ^ i l * 1» maima of aOalt fftrrtwg (fall* uwftod on aratttt of Oafelar ialaad 

1» 1970 and 1971 
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If 4 
j 
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c 
X 

***** 

1970 

71 

133 

340 

14 

471 

367 

200 

21 

79 

'71 

90 

63 

439 

371 

102 

" 103 

* • 

43 -

3993 

Jwm 14/19 

1970 

11* 
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331 

34 

492 

340 

2ot 

35 - '*' 

09 

00 

U S 

00 
1 

517 
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M W 

100 

30 

SO 

3070 

July 10 

1970 

75 

99 

123 

22 

313 

364 

191 

-"14 

59 

«4 

345 

' 304' 

347 

202. 

113 

07 

90 

00 

3934 

Ao9t*t 33/23 
" A 

1970. 

133 

75 

34 

0 

271 

40 

102 

31 
t 

41 

30 

154 
e 

174 

ni 
319 

40 ' 

V 

190 < 

••Mtt Xrap. * * 

Any 13A5 

1971 

93 

110 

* 115 

37 

210 

304 

175 

30 
i 

72 

90 

Sttl 

100 

'^ * 330 ' 

343 

109 

r 95 

§0 

ioa 

* 
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Xtiflfcjb. Wiftiiiii <rf «dmt « » t t Bl*ck-bAck*d Gull* counted on C^ISUMS of 

Sifel* ImU*& l a 1970 fcad 1971. 
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Aft* 3/5 

1970' 

37 

39 

7 

2 

109 

57 

51 

DO 

90 

95 

94 

15 

294 

239 

157 

8 

10 

44 

Jana 14/15 

1970 

- . . * 

^ m 
^9 

13 

0 

83 

44 

65, 

10 

83 

103 

43 

9 

279 

**•£* 

142 

5 

, * 

35 

J u l y 10 

1970 

40 
* 

31 

7 

5 

29 

24 

39 

4 

103 

81 

67 

12 

J41 

183 

* 182 

23 

65 A 

9 / 

*r 

JteKfttst 22/23 ' 

1970 

, 110 

8 

* 2 

.0 

35 

8 

38 

1 
4 

33 

803' 

76 

51 

262 

281 

•. * 15"- ., 
n 

155 

Ju ly 12/15 

ft 

* 

-

-

* 

' 

1971 

55 

30 

10 

2 

42 

28 

29 

4 

82 

194 
4t 

52 

-5 

112 • 

223 ' 

107 

1 7 

112 

27 

l i f t 1244 1015 1878 1131. 
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Fig. 3. lb* loc*tioo* of ordonl— of fltecring Gollx on tab]* Xaland 1969* 

1971. Lt^twrs indicate colon!** ttaftiod. 
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A total of 2056 Barring Onll adalts wax* ilwjaxwnl in the consolidated part 

of tha ialandt corr*aponding to a breading pctpolation of 1933 to 1998 pair*. 

fwamty^oaa naata on tha Bast Bar w*r* active within taa days before and 

to 2020 pair*. •' 

As the egg and chtcfc Mortality of the Great Bl*ck-badc*d Gall i s 

appreciably lass than that of tha Herring Gall, and as they relay so 

rarely i t was thought that tha bast anflaaia of the nonber of breeding 

pairs in an area was a staple total of ^eats that bad contained egg* at 

any tin* in *?ft* breeding was ami _ 

A total of 39 Blac&Hbacked Gall nests WIIII *»wwifl' on tha ^nm* of the 

island vast of D. o* *. and 93 adults ware on or around this area. An 

artflttfamat 19 wars loafing on tha aand f lats sooth of the Old Main Station. 

total of 1244 adults war* seen on tha Jane 14 and 15 oensusi 64 of thaaa 

war* in loafing group* *t tha ends of tha Bast and vest Bara and 59 wax* 

$& loafing groups on tha Ball *< a Talna aand flats* Tha r*a*Jn1i¥j 1 ? ^ 

wara ormaTiawrafl to ha on or aroand ooloniea. An #•! tami ail 527 pairs 

oif tOJKSk-totodkM j>o*tt»y(S on f*w .afc#rt Jamr Js&iMMgiwg t&ft g*+mn <-o over 630 

pairs. 

tta* nnat>at» of flair* f w& ŵiXtif on tha islandi wWl* xaamining aaaant̂ * 

' l̂ XTji¥ wnctMRKjad bataassi tha sseond awtf tha foaartaaaajtB>. of «Fsjne daclinad ' 
« • ' • > • 

loMnMaBBaew. *** aaeaadbMi aaaaam. •• HM&ousl<*v a sxnatfc fagoourtiaei o f rt&m 
aswVwjna^HSBjBawanwa^F •wjaaws* •'SW^BF^anawjaHssBn* w w j ^ ^ w i ^ w ^^^^w^^^^^w^^^wjjf y ^ ^ •JP^^'^W^^'W jp^^w^^pp^w™* TI«W™^^W n̂r-̂ » " " " ^ ^ 

AaJawlai'- aJaB̂ aJ1- T^aa*** £&&&&** t**HBB> ttaat Ij^JaaBst aVDOaMlt UaBsB. tafaaftfet f l M f c * W * * 0 M & 
*.- < ' 

^jhaaaiBiaar a. ajajfetn'OK raiftai l t̂Hhr*ff- tia Juaanfla oar £a*s£ajK* BBrriat 
" f t 1 - / £ ^ * t * , " h 

* -\' A * , ^ * 7 - - » I "ft"* # 
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Qalls « • » dntaotont on any of too branding naaion oanaonna, bnt thia in 

baxdly f̂frprt*fy>y for att'lffiimfh tbay ni^rata nertfe in tSto annanr to tba 

iWi^BHfrifffc n^a^P^^^W ^ ( ^ ^ * H^^WHlftH^^P *ai^BPiJawlW^Wa* ^OI^^WW • r ^ B f ^ W W w Jp Wfl^^^VJT ^ W A A W n ^ O ^ W W ^ F H ^ fl^OVNn ^vrwMiiOTlBt VMAJRBV Ti^n*Waaan nj" 

and ax* neat wnltkaiy to bo *noo«a*tar*d in any nrmtmrm on an island as 

fax off abono avt Sabln T^T*y4- (*^flllffl1 in anonn, 1967a) 

«ot>rirh»f andt nq tba Iowa* 099 and chlckr»ortalitiaa of the Blank* 

backed Gull i t s mafc«r* dacraaaad 00 loan than tba Barring Gulls* batwnnn 

Jtmn 14 and Jtaly 12* Thia nay indicsta tba prjaoanoa of a riBf̂ t\#t-ffflft of 

iwwf'Fmafll nj birds i s adult plonaon #.nd tba nxoaanoa of 174 aaoond and 

tbixd ynar birds on %fry July oowmfc and tba M ĵh ndnXt to nnst ratio of 

tills apacstaa alao point to a fair si wad, urm h ran/flog jfyitalFion of tills 

acacias• Tba Blade—baefcad Gull la Tnwwn to inaiittrra faxtbar off aboca 

tban tba Barring Gall (data front P.I.R..O.P-, B-GJb* Brown nam. coast.) 

jqpfi 00 tite psiHHnOai of wo Mu&y iJMrtaiEttaY on 8*bl« *p?.*?̂ «* 1* oot: too 
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gyBDttgBs OP latpaoDocTiTO atfocgss 

Bach colony «na visited every four days in the coarse of the breeding 

•eason ejceept where weather or transportation probleas interrupted toe 

aphadula. When a neat was found containing eggs it was Marked with a 

nuaJ-texwd wooden stajca placed iacoospicuously protruding 4 to 9 inches 

from the ground within 2a of the neat. Gulls often build "practice" nests 

a 
in which eggs are never laid, so only those nests in which eggs ware found 

i? 

ware assigned a nUeber and ware plotted on colony naps. Eggs ware Marked 

on the pointed and with a 4ot of colour from a felt narking pan and 

different colours were used for each' egg in a clutch. If colours fadad 

appreciably they vara periodically renewed. 

the length and wmTflTWiw disaster of each egg was Measured to the nearest 

nafln It ispoasibla to Malta wssfiiTrsiiiaii l s of eggs with a repeatable accuracy 

in units of lass than 1/100 inch* Metrically divided calipers allowed 

is*sa«KwjnKkts of tenths and hundredths'of a centiMetre, the foraer being 

•sec -——»•*——> M unit m*—t the latter too fine for the sumoae. 

Visits to **** tirtin— &****** the ecu staaa ware MTHIW as brief as 

wviaaaaaaiaaMV e^aeill as: -aalsfeBM afc^eASseea^edsafc> 4hfeweB^BtWttsa4i'M' B^BMY afetiaalft sasej a^fa^h -df^eaW 1"W%4V •^taMaf^a'^CTt Maa^asBV ^eVh* l 
^awjSjsjHMaVwMHaiNainB' B̂yaw Was* MwajsviPaMW* SMIWJMB .K|MfcSMjisMps> waM^^i^aaMBa sa>asaw> %eee ^»*—*w* S»^MMW *e>—a ai» ^swaM^-aw w»#* MWMMJ* ^MMMMS> 

***** 
« • * * • * * * 

J O M *«%«U agga v e w in the a**t, «uo»^>tare not visited b» twain- noon 

ia.oa in oBcuar f&at egaa not be *uMtg a , ih *Bi it aV _fakfa_f_ 

so not sua* 
. fiar easw -ft*_a> -wia±t afta-* Iw_£chiaa tha> -*-•*«*»-- wars* aarScad on the veaiAsssl 

• (, TpPw ""IpaJF^i**ipia/Mjaa> 1*aĵ s>apiaw«jp ss>a»,BSMMB> aaaH|asBpBa^Bj*BBSs> spsanaf *e»w«*w*>«-~*—"a* • * * * » • - » • u m i i i -m i — — — * -—• <•»•-*•»• ^ 

^^•w l t l i ' 'aas f̂T'JTMIta of am *3'***•*J**'-'Tf1«rtf'*flt «at tad* valise?, hlaa or aawam '^ • 

I?SK" * kiaSw wSwWwiw s*«; -> *#'jt/' ( » s **« •* i * ' . • , * • » ' * • ' , 
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of the A m a s and Bai 11 IMJ Gail* occupy the n Hni|.» done sides as/f lass 

positioes em bop of the donas. Colony c i» aisdlar in topo-

oa the north aids of tiw island though a few pairs nest on the flat grassy 

flops of eoast ̂isolated 

Colony U is quite different fore the previous two colonies. The dunes 

oa tiw sooth aids of tha island era gently sloped and there are few deep <* 

blow owts with steep, cliff-lika sides. Vegetation is such sparser than 

la Colony C» in « M o h thick stands of beach pea <Lathyrus iaffonlctts) 

proetde ooear ftjr chides in done and July- this colony was disturbed 

fairly freqaently in 1970 by an island resident ufao regularly exercised 

his dog withiji its boandariea. Colony B was also subje^*,, to sons distur-

in 19D0 sad ao awaaa than a half dozen or sol nests wore laid bars 

in that year. Only Barring Galls bread hare, nesting on tha grouncLclose 

i'Ĥ a_jf«ii|. j**«taflf ̂Sjf<rf̂  j*ri+A op in lata 

Colony F ooapzises a series of isolated donas between lake Wallace 

axe the last ressnuita of a oonttnuoos line of dunes 

oaoa aaparafcart the lake frost the sea. Bla<*-back«d Galls nest on 

tops of theee dunes and a few Barring Galls breed on the sides. 

BB^s^b^sslftBleat 

I5HBSR5S-
ahttsissi flalle <• 

'%•> <^ —w*i *» MSfiLL isaaedina?' •***«**«•* ho oalotilefce a seen cltrtoh 
span* essBs* ̂ ass^ssaBie* •"SBee* eaeanesae ajpapspesej^njaeqip ^ •e^e« , e»we» * • " , " F T " " W I ™ ••• ***• ^ ^ ^ ^ ^ ^ - ™ ^ ^ - - - • 

has l ifctl* naal ***** sad Berate t W » ) bas pointed out chat 
V 

«'4tOM4P i ^ e # eefieVll f f r * l f r f f f f ' etiteW ;«1gX>eflL»*tfata9*t 

iit* 

,-n.a- .>»• 
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Unfit** 9ft Motto Tirl-T*̂  MM MsxtoJLtotoo <PMSO* oo Wrti HE MM iwrtf tooto©* 

toto t o MJBO tMK I ftftwwl o i l OMO tola ftp «y xoto&tooly toCXOOMttxtrvtoito 

•Ml Ml Ml MrttoOfcO Of 1MB QlOtoh otoO to BitoOMitfcMl. 

TMI MMttolity oohodtaloo of riht^lMi Mpf ofctoo of toptoo of i l l . rtitoMo 

pcofccoctod thta to HW oofc a onpitot? Mjijwgi'HtiMi of t in OOMI 

toto tot* to tMi MMOO* to lt*0* «**»* etotobM I toto«Mc*t oo, 

<£gtoMMi'<b£ î tf TW ttott: tato toot t toix ftoMb otototiy m l t?h# toto d*to* 

Ox tut*r1 ffr%twi of qtofKfr MI of OMI Mkd'tMo to o i l ootootoo Mvjpocfcs thto 

tiojpHHMiftw *to oUftoWMj* to MMaotatof MBOMHI to KJM too- Ĵ IMHCO to 

highly oiottftoOKt (X2 * 17.31, « » ! , » < 0.001} OMI t to <*«*» to toy-

too; J^MTTB on& totcfctoj OODOOM ofco ontBOM̂ rtsodto f r a i l 1y ItoltodL 9bo 

Lioiw of aorrto? GoU 090 MetaOJJfr to 19fi» M4' 1970 « • MMMU to **fc 

4 « d 5 . ° 

to ooU ootootoo to wLooto Mi>ir»t»fl wutto of t t o Mwrlfl hpttcbtoa 
& * • 

WWMMM^|™*Bi^f O M M M J P I ^Hfc IMMJMMMMMMjp M | ^ * % OMHM>Jb4niB^M| \^b>-M^fi^MI^- M M : M j M n M W M j 

WW*iiWMJ|^MMMJi -MMJH£<^4MMB « m m l * •W"»MliWW<PHWMj MMMjMMMMFM^MMi wPiw ^^Vr^r "MBMHOV ^ M ' T M M MOMip jf^MMMf^O ^fc»M| 

***+\t*mA MBM* MttlMMa XMMMIMI ft tOi MMOMRl i l l OMI TUT i l l DOJMOXlU to 

4 M M O L 4 b f t ^ ^ f l M M f M O O M O M H P ^ ^ ^ — — — I ^ ^ — ^ I H M • M B M M H J ^ A A VMMOVrfMWf M W H^HtfMBHMMMt l # f e 4 ^ A M I ^ . ' M T j f t S M o V 
^BOÎ OF ^|Mff||bi^OHp^*V0P*0^B .̂ K̂ Ô̂ ^̂ H* jp̂ " ^̂ B̂̂ ^O*̂ B»̂ ^̂ B̂ Oh ^ BO^p* WF^B^ p̂Wff̂ *̂ *̂̂ ^^ "̂ ^M IB̂ 'Wt'̂ l'̂ O^̂ B̂ WiPO Îp • ^ • ^ ^ ^ ^ • ^ • ^ ^ ^ ^ ^ • T ' " ' ^ ^^^^^^^(f ^^^^W p̂" ^" 

to t M M M art*. «Mft ^oxtobiiity to mat « M M » 1 wtA to too aot'biMi ' 

'MAtonpf^otitf TtfpiTrlTnf to MU « M O ) « CM^otol̂ r oMî oMt" ttv^Upftifi* 19S3n» 

M^pi M M M I p̂M^MMMHJMMMMf f V M i M M M f j M n * ™ / 1 M M O M O p M(W Ôf0̂ pT îMMPP ^^^^^^ ̂ ^̂ P̂ p 

\ , 

, 1 * u 

M B P V A P J H P F ™ J S P P M ^kM^*7MM^»^^ ^^•™fl^"™|^P^ ^ ^ k ¥ * ^ * ™ W p ' ™ J ^ ™ ^ " 1 P " ^ ' ~ ^ M '^•^WP^f <**^™V^ ^MMMMMJM^p^^Mpf J^MMHMMftnMMMF MMHMMMMR 

«kt 111•llOll Mill H I i t o . J M M M l . l i M H M i i i f i H l ^ % p & ^ ^-, ''' % 

MOCtoa MMf' lMfalH MPMMM0.-'-O; 
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ltj»o> 6. Boaadttlas of atoKtalitp of Barring Gull chidca in al l colonies 

studied in 1969 (*) ana 1970 (bf. Shotted « • * iudicata* chicks wbosa 

.rtaaina Iwss fomSt * laiajiadlad aro& JTufli t?at,aa chiefs which diaappaaxod. 

yifl. _ 7« Data* of laying of agg» *f$§^l Stersiaf 'Sail colonics stndiad 

ia 1969(a) and 1»700>). / ^T 

jftttfrw amtlopot dafcaa of laving of al l OQQW 

,Qiaoad>aftaat data* of laying of all aggs batching 

ttLadt anal dot** of laying of al l 099a producing fladgad 'young. 
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so tsons that fiadgnd 2na that colony -ami not inclodsd hsra. 
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*n «Mrt*H*y ©f afegga# onus, 1969 
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12 
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tatila 3. 999 Mortality of IhHsrlMf Hull i , 1970 
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flu*sVwlCH«|pttMp^ fiHfls£j*ttsf X|ftOlisfeMftJt*u3tts-

W âpjPM aPPPPJ^pBp *̂»^>P»eee ^^Te^pHpPep^WSW -p»wp>e W M w M b V ^ v i a nWSMPP aSppSBS ̂ ^ B # S ) ^ Ŝ» PP̂ P̂rPMpl̂ pP'PÎ  wtF^f S*TPnl̂ pl̂ fcflB»%|p 

em* Deary 0969} ranged fron 70% to 80% ia the yeara 1963 to 1966, in 

d m •»*•—nt *lta Irwin'a (1971> TtlaH of 63 and 82% in Shod* Island. 

Bunt (1973) however, waking in coloniea ia Massachusetts reported twitch­

ing sucbeasea froa 19 to 54%. Bis polonies were chosen as being different 

dlstaaoes froa sources of /fiood and he noted an inverse correlation of 

batoning, Mouses with distance frost food SOUrCS*. 

On Bable Xilaud the batching » U P P M W I , valla differing significantly 

betwsaa opJmtas, are oQMj>axabl* to those observed lot Hunt* 

OnJortUAaAwly the hatching success varies greatly in colonies and 

years, s X tast JSenr hefttfooaaalty among coloaies gives significant values 

CP < 0.05) ia both years. Ifaere |» B O ready esnlaaation for these differ-

Ifee higher hatching rate ia Colony A in 1970 is particularly hard to oaplaia 

a* tip* overall hatching success for that year was lowir than fox 1969. She 

mmmm aoetas of 1969 «•*• cooler and wetter taaa in 1970 (Stobo, 1973) so 

oliaatio factors see* to be en unlikely eaidjnietioa for the difference. 

9JPV avioc #ffWffr of ego* and tohiok Mortality is predation by other gulls" 

east this Mebt he affected by i uvea litis I Ion technicrue. This seen* unlikely 
^••ppjppp* ^ppppppppp ^PPflP^Pn*P ••? Ppp^pp IPJPPPPPP^^P^P Pippjp^p* pppjpr w « w^ip^^pt ^p«wvpp^PW*wPVP> ^ i ^ F W P P p l P n P e f " * ^p^p*^^^^ ^ » ^ ^ P B ^ ^ ^ ^ ^ ^ ^ ^PWWMOTI^M^PP^OT^OTAY 

wW*& ssflsWIw^B'S sa\ B^4BBB> fll 4*V^bV^BB%h#esefll as. a t #Wlsva^BaVI9 aeVfeV4sF tuwkatt VespaanaYsvansBat't i1*** t sesstssl. 4v1a9sBuaiav 4 V I 4*vass) 

•eoaai year. Hvweler X arrived eaiMiar ia the aaooad year, la 1969 I . 

m^eeesl the hee^nalns nf lev&ao and as* time —»»i' in, the colonies durine 
^ • P ^ P H ^ ' ^ F ^ P " ^ V S M S P P»»^J^BBPpppP*P(PPpaeB' *^^™«, ™""leT ^ ^ • » a p ^ ^ P P ^ ^ ^ ""TBi P I ^ ^ P ^ ^ P W ^ W B P ^ P ^ P > ^ P ^Bppj- J PPPP^PP- wpwr^v^vpppppr^vpp* ^w^ppnrpprap*^^ 

i 
svanasi W J a a s ^ asset SBBBSBV4LSSBB1 «_ep^Br ^.amsaew 
^aeeeaj) -eptp^ej^ppea^a* J S ' P ' V ' S P W î e^a^ep pepe^avav-ai 

'•'- ^ » 

^Mpa *^aefe^fSej|Be<as^MB^ ^BP aeaiBnB* W S J e^e* P T F ^aaes™s) eipajnspasaso^ sjpy ^B>e^••per•••, •̂/•apep-̂ Bf vpiepv'^R^eeBnv 

aut»ipii*«»4t«T Jiipp»̂ AiiFP«pi*. As slon ssel l av nest enssdtv. eaan ooa^aialaeT 
j ̂ ^]H"""aa^aF^^epeean^afpaja| r̂ ^^Beepa? ^B^etea^eaaw ^BPSP •e^^P^p^»» ^•••^ ' •P1* ^ ^ ^ P ^ ^e^p*a> ^ ^^•wa^appp^pp^aj ŝ  ^^P^P^P^W ^P^PP^P^P^P^P^P«PP^PPPJPJ 
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PMp*aadbHt(b^br oaiMl mwt)«)¥* o f atotst* Yost* n n m l i t f •*> ddalflowMC 
^ ^ B ^ P ^ ^ ™ - ^ ^ ^ P ^ ^ W ^ ^ " ^ w ^ ^ ^ ^ j f •^P'^BJf^B^^'^P' ^ W ^ P P ^ ^ ^ ^ ^ W ^ P " ^B^B* IBBMBWB^ ^^BT BT *»^BBWWPBBT B ^ I ^ P 1 ^^BBBPBBBBB^Bp BHPBPF ^PB^PB|PBJBpB)F*B>fB)1BjBjB|BPs**P> 

BttfC*VMMMM iM. l i l t . I CI I I I tig OtT f l l l j I O U S9CQMM JlOtSHlWfcJllOll' • * • ! tfWjf-^m| 

" * ^ P > ^ | J f ^hPJpJ •JB"*BBB>WP'BJP^f "PJP" ' • ^ • ^ P B F * % B ^ P * P P W W * ^ * ^ ^ | M B J M P M B ^ B ^ B W B W ^ ^ B ^ B P B B T - "JpnpBj ^ P H H W W W , - >PM1PBPWPV M^BVK 

tlHH tha t o f oont ^° •PWSBBI M E O M * zn ttt&i oslonf tslMi 

pftst o f too Bux ing Otill colony V H * 4 j *ot* i t to «fe* * r t * t • * • * * * 

Qol l colon/* awl too iaurgo bot mm oluiil rti WJIIII dlffoxonop) i n 

dlffaUMOOMI ift IWtoWjfpjr MPS fllHUflffUg tRpeOMO o f #WJ> H*f4l 

lots* 1 A CWI OMMOO IMWO boatt yojptwiNriL jfflaw#r—lirJNrtNril fttflt 

Pfi*^MJ^>i"JJin ^ W ^ J ^ * 2 2 2 ^ 3 ? ^ ^ E ^ 3 2 ^ C ? * " " • ^ • ' " ^ ^ W %4^**iP<Br-Jp • • • B J P W B I ^BPP^^»«» i^fc*P*J~ •BW™*l - Pk*B ' BBPPBP^B^BflBW'^ BP> ^ * ^ F T Blr J | 

^P^̂ ^PjBBBB*BPBBWjp7 BPPPBr VpPPPjY ^BBBBPVBI BwBJB>OT^^BlBh^P ^Pfr^B^BF^^ ^ -4r PaP^* PP7*P"WlP^Fr^r ^fc # r " *(k pT iPW^P* ̂ T *a* BPTJPPVBVBI ^mpllBB^WflBl TJP*JPT j|^PB)^Ar^WMPvP^BP 

I J I Oirf-fftJAgr -woc-wMt tfaXQttglKMft t i l * M4Mon | # * I w w cfeMfc^td tor t lM I*af*wiw 

•feV ^P^Bftj^^itui^riwfa^bJII X9tntt9 9 MV^kW*^^rffr Bfvtt^HHMMpfc% BVBHF IftflpMl'MMOh K M lktfk.lNpB> • MMtfuV 'fhp^ttBi Akfthdfa MSMKOJHMHI B̂ MBt £ M ^ M V •'"v 

) * *»» , | k u d M * ^ u | i a Y l k y H E k ) MMM?MS <M^^MY1idlMV J K M ^ t JHVHVMMV f"%tfMtUt tA% JVptfeMk- M^MMMh^MA'Mfc4! ^ ^ # •vtf^kMM^^MMgO*' 

o f t w T r and XHMlt r l i i f HIMHI wrtfllrfc bo *BDlaiiBBHt I f ant •!••••• ig **»*» 
^ ^ W ^^^^WBWtP^f *BP^PP^"» J p ^ ^ ^ B P P * ^^PP«BP*P^|P^Bf^»^P^ ^""BPf-̂ MMPBJ^P BB^^P IP^^BJP^^BPWPBBP^BPBP^BB fBP^B- TBBPBî P'i PP^BP^P*^MMJP^BM' ^PPBJPPP'BB' 

KiimT- «Bty i * y ^Hhw* ^OoaXooit *od Hif .tin i !1994I» 19C0L bolJSfgr 

ijofXaooood iff tdho ptwri.iil ntf̂ tiiwl̂ i1'imlA''it tfi i*4i iM •OMttiaBMi tiboMSkt tiff" 

dSM^B^^^BHUhHMB^^ML ^^^^k J p l B k ^ ^ ' V ^^^^tfv ~^^^tfM S B U B V J^b^^tf^lta^^PflB ^^MlkfllBt^^^Ht flMV~^BrilBUto ^3Fll^k.VjBnK Bt I^MttfK. JK 4 D f t H f l B & 

0|M]JKMI BQBA ffftflTi U M ) * *Jffff ** Ĵ BtSPBMdpMMMt P*O*0BP1I>1S' fffftflHWflf HkOB JLMM 

BBUUP tO M B W S OWMt I M l fiMpft JOUOff* 

V^MP BJBBBBBV ^BPBVBp^pSVBBPB^P ^Pi^P^ ^iBIPB* ̂ PBVFB^P^BPBB>f B^BBpF ^PPJ^V -^PBpPJ^pJpB^PBBr ^|P ^^P^PPP*' p" f f ffp ^B* ^BJPPT|pHa^ ^RP^Pf ^j^^P^rMp^fc "'Jpj^PPP^^P' 

Hpi k4^pp«t %ftiiiftrfiif «nooMlo $av tel% » • • « • W'ftmpyt,!« tSit«W/#4fi'l i i4*' 

•____vJfc___|__» HadHflBl •^•pW^BBBV VBBPBI BBPBPBBBlflP^P* aMfflBBBB^ PM^PMflBB^ ^BBBttVBpt^P>#p4l MPaBBBBflt # j__^_t f lM_ jH^ H _M ^^^^^^iU^^jS^^- ' f U L | ^ ^ ^ ^ U H u | p y 
BP^^PlBBPB^BP#TPW f ^ P ^ P ^ Jp^^pPP^PPBTBr ^p^BBT ^P^^^^BP^P^^PP ^^BpP/^^P B^B^^BP -̂ ^P^P^BBt^pPP^^BBBVB^P^P^^^ ^PnpWB^PPP/B^PB|BJpBf ^^^^pPap^P"BPPBB9|RFPJHJr '*^^BP*'^FTPf^F^pPPP^jF 

f^ft A|£iME»BPSp»:/.BPlBPlBBlBV ^pr'^Bpt?! 
^PPP^Pp* ^PPJ^PJPPP,pP*P^BP^BBP^^^|^^P™Ji^PP*^1P^^^^B^'BBK P^P^BPB^ TPPBP"WpPf" j 

J » 

Ik , 
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Colony B # fee instance, anoaa a vary different pattern of hatching anooesa 
^ ^ . t. 

in 1969 and 1970, perhapa partly reflecting tna diffaxanoa in coverage of 

tha oniony if^th* two yaars. In 1969 only a fa* nests oa sand c l i f f s were 

sfcodiad while in 1970 a l l tha naats in tha colony wars observed. Furthar-

nore, m 1 didn't arriva on tba Island tattli May 22 in 1909, I Kissed the 

aarliaat /egg Mortality, ltar the differences in Colony A Z nave no axplana-

tioni in both years naats in siailax situations aara obaarvad. Thus, anile 

there are indications that earlier eggw any be nore successful the variability 

between colonies and yeara ia so great that, no" general 1 nations can confidently 

the data in tables 6 and 7 are also arranged to display the hatching rate 

of tba eggs with reapeot to tines of peak laying, m 1969 there was no pro-

noanoad saoond peak of laying and hatching rates aara generally higher \ 

feat eggs laid dfttside tba peak tine. Colony B, *fMf3i i s i*"i'i"»fr*;fin,M*! in 

^jff yaaXf i s a wanll diffuse colony wft there i s no pronoonoad peak of 

laying, so the figures gootod for this , as wall as for Colonies A wt^ B# 

axe probably of United mayfli ill twii value. Zn 1970, Hw* aaabars of nests 

stndiad was higher ffi>fl reproductive success generally lower than in 1969 

sad i t i s clear that tha agg* laid In tba f irst peak, say 21 to May 30, 

On tba whffla those eggs laid before or after this period* On tha whole 

those eggs iln^4 in tint second rtaar of laying are the *oet niiiif.'fffiflii1.j 

tntmgh la Colony e, the nost enmawsfiil colony in 1970, taosa laid oot-

aMa ttn> peaks ntiftlartd ttwt klQlaUt Jawboning; cabs* / TAoajsa there i s a 

fllaaitfirlaf IBBT vardasdlitar intHaaa raaiatttf. i t warn be obaarwatf that in 
eswsBjaaBBnBsniPsjevaspveaBnBjp v»«^r^v«aaw^»«s^»^pL ^^sw^-^^^w^ev^w aw^sssssvsfmanraT 1E~ ^^wajaj ^ww» -w#«^^n^^»^iw» • — • •• T - ^ 

% ^ > - ** 
,r a^aaa f̂Bfasa% aBse sasjay''W8jps as/^p*aaw ^^wsa^^esnwnws/»w^e^s ^ ^ K H ^ ^ ^ P ^ ^ * - * ^ ^ W * « W ^ W 

" '<$*'& *•*"$ J £ 2 ? * ^ ^ "* » "" " •*- **•**• 

#kt. I V 



laid la£nx> m i In tain Apucfcidnlax' 9Jw aMundLno/ flntfn taoodlMr ttm spfeln 

Ttltral nxfe titf fainiil- fttoi nonfc luolonaly •̂ hfTwHlflHf jmntlffiti'l i nft • 

m lablao 8 and 9 *fw fltdyjjpy anooana of **t**%t lw&p&i&Q/ fytw 

•99* laid at diffaMttt tJJMMI \M annlyaod* (Mwpn&ly ĴBff 0%WCaU MpTOlta 

' &C t3to tMO yMOT* tot* Quito* diffnXWlfc* Xtt 1999* iH MJTtlcolJUO tlMi ©nrtl~ 

titaniav of raiafeivalT £*v data raairtta Jbi araat: wnxlaJsioaa totMis oarioda* 

paxoontaoa of flhflflfca fladalXMi 1& Colony C do*n ny*t" imajiflt; notably OflT ©On*" 

alatontly an tiw annaon pcoojeowMif bat Colony B otMwi » *JIMMIBI1J IAOKIMM— 

inf meeww fnoni Marly too Int* i liitcnat OmrlM tint tin*) tthoft cfaicltn fxon 

Itdhtr clotcbanv KM tiffin? imioiT tha nonbnxv of nwldant WlMft tiwTci In the 

MM 1* nadvOOd* Many ip*** l0**fc tlwlx ClVfcChaa OXT bXOOd* and laffc #f>r* 

otonfrn now* Jconovod *^rfy rftf Tf̂ p̂ ftw* t in nnnt aso* t o * loan otjondad 

frhirftft SMwlaff tactitozy < î̂ *i* and tVwHNii*' avay fnem tiw BWCXJJMF Otilln* 

Ihi** potrtMucn %a *fciU dotnotnnlo i f to* aoaaon in divided into panic 

•ad 'OoorvMic owdod*. Colony B§ T*-*aiHiini nonnzoua fllndfc fiafiUnfl QuUUir 

anions i t s a m t M t oxide w u t i w l 1A anon la id »̂fi<*»» tiw aaoond nnnku 

iditt> Colony c ffHifftw mm aot itoc4Wly novo or IMHP wiotwoftftil. ip • it iwr 

pp^jyfT cttUwy D la 19^9 i^1 Colony C la Mfffr nwra botli lnJnjn> owlosdon 

pn̂ n&jay paaltn of layltw and n̂ flff't fliWtfW wavy faw imlrn -of Iŵ podftAa Blaok** 

nadbi* Tntaiijttfafyy bnUi ttwaa oolonlon'nnnn> t n i ojainitnnd* nojcxwnn t0€ 
'* 

ff̂ *̂ ft nafeoBlof fv—* paali 099a* ^^^trjf *•* life* Colony 9 oanKainlaf nana** 

ona slJuaHMolca* anona -n«| pnnw taeand* v. j-
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1 W »' ' 

i 

T»M* 8, fit* pftKQfKeagtt of batching efaiofca which fladga, 

Baxriag Gull«, 1969. 

D*t* of laying CQLO«Y * ^ 

A B D B Total 
• — — — — — - ^ — — ~ — —11*1 Li.. —I,*—••••.••i.«h*....,..Mi,..i.,i — . — ! r n-—r r • i-

Bafora May 21 - 25 7 40 14 

May 21-30 ' - 17 IB 20 18 

Nay &-Jw» 9 T 0 0 0 0 

Ana 10*19 0 29 0 0 18 

Af t*r Jane 19 0 0 0 0 ' 0 

Vmtkt May 21-30 - 17 18 2p IB 

All ©thar tlBMW 0 16 5. 25 '-' 10 * 

^ 

^ - ; 

. '?• *V* 
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-1 M̂> ' £*£**, and titan *a>$afiiattS h*£***ll *»l*l l i** . *Hfl yanrsi « * * no ' I * * * * Alt 

°' •- - v 

Ctolijttii* A §J*t*n> -**** sojt sttsUad in total in 199$, >fftMf Cigar** for 

* OOtirMBjf* # **d V *r* of or«*ft**t l-.flftiTift,. Ml flfjfu'ffty bird* tum from 

* .. anas ]*jtA bofar* to* «nd of N*y **** though tsar* « m s*n? **** laid 

» affeste tibia jityttHt afsleh hatxtmJL this oontr*«t< strongly vitit 1970 Mhm 

ffirtajthfll xftton tnowftod to lnet*aa* as to* a*a*on pcogx*ss*d« Whan th* 

das* ar* yjuMia>*d by peaks of laytngr, tbm rasnlts at* mummlimt iocotfclos-

tf« for 1969, Both Coloai** B and C in 1970 *aow to* bast fledging rat** 
J B M K ^^4*^^^^ Tt*fc** J ( 4*1*1 4 * 9 * a * *a**J!iMftSMifl9 SMSkSkl^ S ^ 4 F *J J k * * " ! VUM* 

rata shown by Colony A for astra-paak layings is of 

> * V 

as i t i s ba—d on snail ousters and to*** «ggs war* 

abbnvrantr i*olat*d wasting gulls* Ti-frTc* th* hatching 

xatas onaarvwd $M this study toss* muni I • ax* <gjoit* at odds with tha 

pattarn oliwallad in othar stad***. Only Barri» (1969) has rwportwd an 

ineraaaa in sooo*** of lat«r clvtoh**. 8* hyBothssise* that as trails at* 

inottvasino rapidly in nowbars, narawl lirwadl IIWJ pattaras ar* lagging in • 

9f*t oana** of tilt flic noattalitjf ax* listsd in Tahl *• 12 and 13. ffaa 

A*******, wart of ***** •nvfcalitv i s attrlbotahla to M M I < K I 1 1 •* Chicks 

fttnamiMiirtf as? dying from p*ck voands aoixwaatead for 93ft of th* oasaaltits 

in 1989 and B6% in 1970. Most of th* rw*n1nt»g ohiofc* alios* oorpa** aaxa .-

A * n*ao*r***d iMia;'^* f l s i o l * lyagjiosa rat disaasa or injaryi thass air* bird* 

J I S B 4 sajst1 awvaaa^ni *iBaW%^a^*SHt!^ri*1 A P A ^ M M L ^aMBSfla^aMaa^*. J P W > jtad*da*Mdp^ ^^^ ja jK^^^^^^^^^^^ j f t j a C ^sjassaaA^H1 Vftusk-
a*Hf*fcs*BBj 4MlaajB*s* asBBja^sBHBjpK^^ta*A)4psvBajijb^ *jssasBB)SBBjsaB*«sf %#s> ^aniMBSsss* ^**sf l inv*vsBavv*s^inp> ^FJ^BJ^IPHP*^* )^! ! * * 1 ^ ^ * J * ^ P 

ami*" xa*nij*¥iir <MitiMMi*iiiMw ht/t. infta*sttaat •iwulisi of disaaa* *aoo**j6tr*d 
pssssfBjijB; *n^B^snsHass**i*Sw TB^a^ssHSBFSjrwaosso; * * ^ * j * * " w * * ™ « * » * B * j P * * * r ^ r a ^ ^ R a j ^ ^ y ^ * w ^ * v ^ ^^^•^^^p^w^*-^ m ^ i pu •• J •• ni^p^w^^^v 

i 

t*B*k * fldHu*'' Smiifc M# * K i — M M * 4 « » dbarocrfcaciaad Inr a sard sins of dry 

j^Tii y ^ -w^asa^^lgf (!l*»^P"JP4P"J*s| i*^s^WPp9Kp(d*l*V JW"* * ^ P P * * ^p»a^*W»li^*^p>* * * • asssj B^psosAHSjPiOj^Bi '^SBBSSSM * S ^ B > * ^ * > » > 
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f1971} 4ur aa fiWMtartfuHh auratirt aff ntaetalitv:. 

* " * ^ F * W ^^^^^w"^™ r^^^^^^P^^^^^^^"*^^*^^^^P jjpTP^^^^p^HP^Pw^ ^^^"» ^ y ^ W P V ^ ^ T ^ ^ " P ^ P * ^ W ^ P * W P ^ P ^ P ^ ^P^PWP^*^p*"^P|̂ F •*Pi*^rT W^P^ ^ ^ m i W M O T R p V V 

•ortaUty i | tM with aaa O r m , i***» X»«Lao at *JU I f t t j Madan, l i f t * 
» • ^ ,. 

daataa foe wMBr 9MUt and ***'' |H"*"||» ansa Dcaaaatad Mi Manual ft aad 7 *•-* *» 

Aa^aadiac 1« *•!! allow a TlirtfltT gaflMfrffil but, I^PC>ia>11ntfTyj frfta larffa 

oodjoniaa afaotr tfea ajDaataat conoantstat^tHt df iflhlflfr HfffHalttef -̂ ff i#># jHtyair 

W K W W O * JUURW# 4Vw 9BQHHEP JOB* vwBNMvwMil I P 9 SHEVIHWWVSUPW OSK flvULu—ES PRH&QM 
• 

dtLaagaiaajc wltli ao ttaoa. ta ^^ffffwl- Sa tha f ixat tan daya'* bacoadao; Xaaa 

aa ^t^iw caach a alaa too lajpgp* tso ba aaaUowad atw>la by oUMUt y 11** > 
I t •»***>*' alaa ba aaaaetad that l a cacaaMJciaaa; aUdi otktKt an i l fwitnuilaM 

tbaxa trouM ba* oa Sabla lalaad^ a calatlvalT baavliur aoctallty la taa 

latsn* ataajaa <rf iif^^fp aftaa iBsotf daaaad jxp* •f'HiffltM l a t'nwf iw ttaa ftwaalaQ 

abl l l t laa ctf adulta. Pavacal aoibnca' ?wwf t̂ #fT.ffl%tflt aoirtalltjf icistaa 

y f̂r̂ ffiy aad a#taar 10 diQpa of acpi and aa %Hf* baala Vabla 14 abowa a aoapa* 

daaa of aawatal It* fnaaaa* J». axaaatataa aad X* aliiKHiotiii iliTciiilai a l tb 

ffthla zalaatt yaavly totala. 

ttaat (1973) atnSlaa Jwaacpiaa;.- flalla wwaatflaa aa #aav ^y-ffHH* miiijtwii tit 
j & A JBflE^Mv^i^^^M^k ^ ^ ^ ^ | ^ ^ ^ ^ ^^Jtf jda^f ^AAwtMaaaa^p^^^^^^h ^ai^^H ^^^aL w ^^^b ~ ŷ̂ & ^^^^ ^̂ âk̂ rî BAJC ~^^u^ ^Ba[ ^^^a ^^^^^J^^I^^L aawy^^^^^ 
^p»#a"'p^p'"^aa>fawp^piF •^^^^^H#*^B^BP^' a^pp f̂f̂ ^aPja apMB '̂w^^ppjpî wirap ^a»^paia ^v^v^^p^^aw v ^ i p ^ r ^«™pafeB flvaavf araHpaP^B^pa"Wa^^^^wa *ap^wpa^p 

of in irl i •imii- pia dbicit aandval data aasa-naaaantad aa Baxoaaaaaaa 
^r^^P JP^^^^^P^^^^PJ^^P^W ""^^^^W *^P""^"w^^PP^w ^P'^^^P' ^^PT ̂  ^•^P? ^ "̂PJfPJTPfPr̂  ^^^VPvpr^P^ JF^WJP^P'^PT^P^PWT^^^P'TPI ^ P ^ ^ ^ •P^WVJP^^r^^PV*PJ^|B^F^«PP^pr 

tftda W> 9&*t 4W aa%4aajta a4f aaaa im*"!"**,!' 1JO; tsaa> dara.. -Sfl-f aaaa a* >yta " 

ooloaiaa Jtew H&a t»*t> 09 tfttaa iwajca'-cBf ailt9c« ' 

ris^l) jaaBaaatad aantl fitfr a^feali tv -Jata' 'itai L. aiwHaAflaaa^''' . *• *•''' 

^a ^p^naa »»aap^pVpa-^*» aiOT ^^»-aa-pW ^ W •a^-IW*™* T*W a-»^-» ^P^v^nppVl^^p^^pKWPPP *^^^p ^ T ^ W ^ n ^ ^ ^ B p ^ ^ j B ^ 6 ^):E !̂f «^fe * i ^*M$am 
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tattle*, whion warn partftirjfced lato ***** a*T^-h*tching» wara latar- ' 

*f̂ mlyiff fTj^fMfrtlj aaat Jtafttoa of ptoe and poet ton. 4ey Mortality 

oaloalatad. brown <U67b), Kadlec «* al . (196»> and Vaxaona {1911) 

lifca veucaaar worfcefl in aitaatlons wheta Mfffeaitfa- waa available to ia»tt« 
r — * 

«• a diet >i«jt»l<aamfe bat pala&an (1952) carried out his study in 1943 

and 1944 oa aft isolated island in the Baltic Sea, preannable with no 

gfltat aaoonta of garbage available to thaw. His data on reproductive 

eaooaae ara aomawhaf equivocal but t&ey war* thought worthy of inclusion 

to fable Xalaad gutlle. Hla beet estinata of chit* flagging euceaas m 

ajtonod 3t» no the ratio of aarly and lata nortalitiea for hie colony 

ban baan plotted on I±g. 8 at tibia Intel* 

there ia a correlation between hatching success and ratios of aarly 

and lata chick Mortality rataa but an several species of gulls ara 

involved and Many diverse factors affact tha pattern of Mortality and 

pi+*»imm suooaaa* ona anat expect a hioh decree of variability in such 

raaulta. la adttition the oxitaria for fledging ara rathar different la 
- u 

Vfelnee of mortality ratio for Sable Xalaad ara abowa on Tig. 8 aa 
r 

open oirelaat beJUar'fipam ara two point* repraaanting two of Bant** (1972) 

ooloniaa. thaat ara taa two ba 5nagad>t© ba farthest fro* garbage doape 

•MA MU sat thai wa*« in *&*&*•****- antrieot to eon* huaen diatnrbanoa. Bia 
•PPPPJPJ VPPJIPBS* ^P"PF W*PiePJPPPI P»^PPJB,nf TPWP" ^^"PJFWPP^"PJP™p^P>^ ^F"^IPIpT<J^»^P'^F ^F»F ^ F ^ F " " w ^ w w ^ n s ^ i ^ n p w « a w * m n m v i n w w v * * < F , ^ n l ^ 

irtBaje (HaliMiaai. oinaar to Baaau maMriatJffm oantrne» ara aaono? the noiato 
TSF^ssappnar •a"nr<Ba*waaaaFa*aF g* ^|ppjpp^p^ptp» ^F^P' • F a p p ^ ^ py^^p—yr^p*ji"^^"^F,,*'F*— : ^ T ^ P ^ » ^ F ^ ^ » ^ •> -^^^ - ^ «• "^™^p • —- - jp '• •• ™•™ " • ™ 

In taa apnar part of taa gxaali with aortality ratioe in axeaaa of 1.4. 

«w anttali«V laaMi Z daeivad fiooa Payatar'a (1949) Kant I. data ara 

aaihajiniwi «wat tiaaratio ia ao* plotted oa rig. 8, Prawa-ifcly 

'^^ a**«riati1lrtea aa bail lav lacaManr taa oldar oblddi and taa 
^ppaajp 'VBBaBBjaaan^aa^pajivjnaiaBaB' anant ^aaiapaaa1 avam>[ ^|p^FW"PF,»^F^a'ajpF •apw^" ^F^p^a^s"P» 'W^P^PJ^PP*** - WPPJP^W 

i»* 

r 

mP^M^M^M%,ff^KM fr^U^^>^.. i,V * ,̂ Aî \̂*fr* V '\* 
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aanfDiiUlHiwi a* «*a&a*wwi to nenpannntti nor «Ma tun* dintaxbod tftia 

toaottn* *> 

HitSk anon- vna&a&loa in ttadantajnt-. and *itnBtiiott in tlM ttufftwy 

oonaidoxiad abovay i t i s jptufMnYl]* l̂ iflHHMHir *o jpnfin* taqn ff^ft on tlm 

on* hand of Bant** laolatnd oolong— witii Paludan'* and *tn», and, 

on tba iota*** of oOJottin* wltb aooaaa to abundant food. 

timat Slaefe4*ckad GnHa * 
i*Xt'mSmmZiwTr''Tn n«arjii-.»«imXri*l*~.• v 

Oat* ©a |J9fia0 data* #py> «gg and chick aolft£ilifcfvax« HI—in limit 

in fabloa 15 *ad 16 and in Fixtures 9 and, XO. Data on laying date* and 

|pa^a9 f̂f̂ MRataiiniHB» i naai^w ^a*(aipa^^»pftafca*BaB ^^^^ana^aa* aav«^aw- artp^^^aw^Bwawmapwia* ^MfB*̂ aHjĵ pa4aB î̂ Hî K*̂ atjv M^nn •a*ajn^Bĵ ^^aa^ai»w^™ wpa 

* 

Xn 3**# only ona n**t wa* atodiad on asa* a. and two in avan P no 

data on tbaoa naats MM to rwl^ i tritlt tnnt of tba pais study ajcaa. 

Colony; m XJO 1*70 data foe nix inolatad aantn in Banring Onll 
fiblaaian C *»a D m n *m*%tmA vltfa tfeat of Colony B* 

%%&%$ Ob*X% ¥*+ -41 r f j l "UK < i JwtJMMttl eoX0|kia9af MH& fW4tX«f t^iMPft * x * 

•ntiaV • • .ttttafefcJlMal iataaHt idMatnttttl^afeff aatefClttO flttll#a 1 » 1 9 6 9 X 9XXt*%& 

on itafttn fjftwp* aftax aog iMfi&g bad ntaxtad and iinnaitqiwiiitlr l aiao 

aCitaad ii«i l of tarn aanr anfe±Alitir. tta aaidaataa of nan loan nfifalnad 
f 

I lk l̂ nVtfl̂ aamWtBan, «aab]t <n44lA A|feja|| «%tl|*W I f i d CSnUl bat ^^dad^^^iia^ny mOC* V^X*3*Ut3** 

t£«n> ttana tan 2SC& naluaa, -An lit HarrlinT flcdUbi tha tnriaai atmui of oMak 

i 
daatH wn«t pronation a* «nM»»/ H I btk»» oanaaa ow&riJwt* ao U t U a to 

tfaraPflttaMtr tfc^ < ^ 

1M 'AataaiBfaiaar- tna -̂aaiatnlanl. of. .oaiiata;of adtfear anil acacia* on faHl* 
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ftrihMEt^l^Bf ^tittMU AH M i l l ! WMttrrfIMf •njjillO' * * ite|dbMdt*^FJ 

1 W *™,"TOq*W"*»* T * w 

M f *^J**^*» £|ato«Mftt*9 -£H- <fcnt aaatibfe s in f t f IWMI 

(oeloalM A* I , an* B ia 1 * * * awf^""** aa* H !» £970) I » vlxtaally 

iaanjk&cal in. tlw taw" yoaco* OnXy Qpanpy. V -fft .ifIPni#' ogonitiy MMt % 

tnat taw Jo* oaaaKvaa* ya«*antfeinn off oaidfcn flaflytm ia tMa 

I A m ? in n<*i 1111 nil afflo no ay laaaaatiaaoa aat itaaaolisy no 

ttaA w w of tlw "OiMhnj ftttfi**"* on tain oniony* 

q l̂flpiif uw waoctwi ffollyj tlw frtitem""Imtffo iiwtlafl aw 

i. off tan fHbola aanSo Xdawl rwffiiflftrtrihfliii and nnotono tan 

off-data ia aood batnaaa v a m data oa j****** aaavLau. la 

partrifotf fiat anp&yaio off tjbn •f^ffft off Jayfap ansa flhittt oaKtî nJl. 

Za aocli yaafa a wcaaftwc iffturprtrfjv% off taa aooa f ^ 4 tr<iftnfif 

aafeo offtlai annua ana aatschod* 2a. aaftaatt yaw? la tan fli 

aiaalUBLeaal: aaatapr* ttn aaaaon aaa fnff'Hiar jjtirttttonofi iana 

- t 
^i^mm ^^^^^^^^| a v a aLWtfinkk U^^^^^^^^H ^rAftB1 n^up^naah 

• laid at tlw yank off I t f ^ n g CMtf *-l» I* J*»t oad «ay lO* 

' 11 i a 19?*) jaaaaoad tan anna itKaayttf yaanft about taaea •» aaay " 

mm m* ftw aaaa ^*** ontaUnt taa aaaai la Uaa>« tiaoaoa 

aafeSanKa off aaa fifl*tff'itTr Moot *Qifim yaw? iwaaaali taa !faaa 

Sa aaaa yaata a altojntly fKaatoa fWojnw&San off titliQi.!1 

1 
aiaalffloaat* "tnta aat̂ laeft oat atHajaw |̂aiaawaa>aa1UL.'aa Hat ajwaa-

^ t * ^ a# «Mt« iaa aaa ***** wr ia l flh aal 'iaaaaaawi caat 4fef* 

mlafiiaila ^waattla'aa^'.aakM 'SalaaaV ; 
,*3rt^"^^*a^*^^*^*^^PWjB^ ^^•p^P^p^^ppjpps^aaj ^ p a » of^^fl^^^aj™ ^^^^^pwppjip^^ppf 

*V 

&%' 
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1 

H * »rtfc*#diia* •of v%f.'*-#f wpy'tiî  f ̂ ty i&xfea two $aatrs AX* radically 

dUUEAMaadt €Wff- *• * *CMI •ffitift o f lKNriba&ltibss hfffjflffj* a ^ • aftar ffn 

dags INNF it TtflM f sulj" aa&m\,~ %J&& iM 1469 tout only 1*01 in 19?0» tfo* 

4fe$atfi in 1370 Imfwg •HMJFW»IT>T< for iiilffc* Of tiw n̂ *** bird* <JJyiog 
>• 

SOW had JDSOfc HKMB&i 4MA Hwr̂WI BAd JX> SJSErtJOSSl of iH tfCiIUHffl - fftw 

%BWtsaJtl£sjf w s fism^p awaaly distxlbitcsd HMUHJTHHII th* tbgaa coloniaa 

Q 

tibafc i t i s vttUUtwljf t&at; ffrnwow ootttd jfccodttow A HtiMyjA of this asfloltuds. 

stasia U971> utoaaml»» <a***fc BlackHsacked Gulls braadinq in Abed* 

f^^f l j jpMml tjytt tia* la**** clnfcdbss fraodoosd a graatar proportion of 

fladoaUag* than «acf? or pas* 099s. Ibis relatively lower success of 

eggs., .laid ait tbs peak of laying seaae to indicate tiwtt thsse birds are 

tcmnisKii Nst stoats? nasi pea* ago* am a m SnooeasfSsl reproductive sticcsss 

Jetes) A^H(WA^MRflA»j(piB«ypf «n*sss si ê p̂W *a^B^B^Sî B^BSwpaw^Bi%^Bs^B^ e^pry aa^B*4*-a*wMBtaws, TBWs«p»*i^F ^e^n •^^^•^'iSi^w- *>t^s<Bi^^#'^* ^w*^*^ 

lis »ja<Afiiacfca is. Staafla TsliwH at t>* aoutJbatn axtrsstai of thsilr bmsdinor 

V5>^r 



Flo . i . (Itriiailn'ta o f atodsalibr o f QtMtt Blaok-oadead M I *Mrfm tit a l l 

atortiad l a 1M»{») and 1970(a). 

Fig., 10- Dataa o f 

l a 1970(a) 

o f aoja l a a l l Groat 

1969(b). 

of laying of a l l 

o f ^laylaff o f 099 

of lavlaD of OOOB IIHMTW IIIII 

€ o l l colontaa 

fladoing f^iiffoa 

A 

^ 

, i 

it * \ * •i ^iy'i'^jLS^^^sk 
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iaaarti&jf fcfca fingac late tha o*«nolMaa« and osop of too ^ t f ^ 

Maaxtaaj oat'tfealr ooncaatfea* Vaia ptfaotioa* life* Ma aalghliMj 

taw* aabsJacfead "Mutt* to a anob gaoaataar •tgaaa oar 

did ay 

flWRfBffiiiifl>ffJS?ffliNBB*"T* 

M* t * of CfeiolHt * " 

m 19*9 mA 1970 83 ragorffLtation* of Blacfc-fatdnd Gall chicle* 

and 83 of aacrfag (tall cniofca aaxa aiaalnart and tb* oooaxranoa of 
/ — 

J- n 

vac&aaa tgpas of food i * Hafead la Tablo* 17 and 18. Sabatantial 
dlffaaaooaa m aspojoattt* t^'-iif* in both aaanloa tba V**.* of tba j1j^*-

Of 

of fftffiiw la ffffftu Xa tba xaflttcaitatioaa tauca not kapt oat INUTI 

to tha 4tt&o%*a t*doci.fcoicy» I t aaa net j^raiflM* to idontify — f j ona of 

tba apaoiaaoa. Soft i t la aaapactad that aaajar of tha miii'iantlftafl fish 

in t o . r ^ a r ^ t a U ^ - * « - a * i l 9*did». of tba 53 l l M t e a l Cfooabar 

Mnaatbdrail l^taftfei£l*d* 5 m n ^.WF^ tMCiMMn Am* 15 md 28 «mA ti>* TMaYMtiliwi 

4iiMMSavnfc ia tibpf mcCaKSat aWrtatrw of tiklaV* ptotfc of tite JttJja*fcAc ^wfrf 1_ 

tba and of Jnoa QtaoKay* 1987K tfaakas*!a«8a a* 59.3% of tba 

roanT^f-artAoMt of tba SJatiaHbaeaad flail chick* in 1970 but only 19y?% of 

thoaa of tha Baanriaa; 0all*» 

JL aatiattltar of aiMdc-baokad Gall **»<**•« •Btor-tbftJjr^oariod of noak. 

ftpp&pf; afMajaBjaipfl jjajg fXfchm ppfiff a«jp£ A l B i i £pppp; fcjLppp* M*M f t f t B a \ l . i B f e U F MDWal ataQ&laT**S 

H»̂ gk tao aift-taad.ta> of caai "aaaziBa Onil ******** ma&mt tawdf lrarlffrtl of 

4v«M-jHMaaL a»-*a; * • « „ « . tatt aaoa* ana aoaaaa: ia a a l l a r noaiMtteB bv Muadaa 
aaa«^^Baa^a*aF"ip* o*flia»»"o* -<«^p^^^B^^Bsv^Bt « p « ^ f r ^^p^p»»»j|- ^•^•rww '•^^•ffBfp^pw^ • « « « ^ B ^ B * B ' w n ••••^•••^•-•^w»»w» " ^ c " • ' • ••••p'^w^^pr 

f '' . *- * \ 

•AjP'W''' 
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fwbfo 17. ffa* oo&xzxmu* of v*riow tgpM of food i a t3» sHP»?lt«tioai of Jterrlog 0*11 ablates. 

1jfF# of food 1669 1670 
fwroftftt FWOSttfe 

t o t a l 

Mffe 

riiirwa hJUftttfm 

iifflHIi 1 . I* ifti tgi^BX 

< S # E B S M H M S » SS3SSBSSSSSSBU 

Aaottilla a a m i U a 
SjBEBSSEEr S Q B S Z H S S 

Bfei4«9tl£i«d CLfb 

Una aoHMMdiL 

tteidtotifitd wqvid 

FolycbMta 

OitYttr jLgjE'Vfî ff̂  

4 

« 

3 

1 

10 

15.4 -

29.1 

11.3 

3.6 

36.5 

3.8 

3.9 

U 16.7 

10 17.6 

3 5.4 

1 : 1.8 

26 44.5 

1 1.8 

1 1.8 

2 3.7 
l .« 

IS 

IS 

6 

3 

Si 

1 

I 

1 

I 

2 

1 

16.3 

16.5 

7.3 

2*4 

. « . 8 

1.2 

>.t 

1.2 

]»•!•> 

2.4 

1.2 
^MjHMM 



T*JP1> 1ft. Sho ooourstaot; of various typo* of food in too regurgitations of Qrnt Bl*c*-bac8t«d 

Gall at&idu* 
%u » 

Typo Of food 1969 
Sustoor Porooat 

1970 
Svsnber , Peccant 

Total 
Ffl&MSfc 

Fish 

gl«p— iursngos 

Anguilla mgullla 

PltlJXOMCtidM 

tmidoatifiod fl«h 

Birds (Unidantifisd) 

3 

6 

1 

1 

0 

1 

13.1 

26.1 

4 .3 

4 .3 

4.3 

43.5 

4 .3 

35 

9 

mm 

* 2 

-

11 

2 

159.3 

l l S . 3 

/ . -

/ 3.4 

1 m 

18.6 

3.4 

38 

15 

1 

3 

1 

21 • 

3 

^©#•3 

18.3 

1.2 

3.7 
« 

1.2 

25.6* 

3.7 

f 

3 
i 

i * 
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ii tba oxaasbMr waiiafct of tba BlaofcHbaoJoad Gull II<HI i t ft ifti*Tt'ifftf'1 i l 

in fairing anofe fifth. 

Soft oonolatft abaanon of imwai tafwafa or ¥wwf«1i'l« aattunr iii **̂ *» 

f"agwgi JrafriiOBft of *^ *j*fc -MiiiliftiT Gall *"fifT*ifTii hatrtiftaa ft furtbair diff acanoa 

1ft tba foraging pattoxa of tba adult* of tba two ftpaolaft. Blittlar diffar-
V * 

anoaa ara xanraalad by ftttftlysift of food r—•hi lftft by adnlt bixda. For - -v,,• 

Mt44b%B feftMb Tti ^M^ofr4SHVXannnffttt ^^ana^" ft"%ft8n fVfcaV^anlnYftV^an^x 49M *R8dhfclana% 1 4aT M J I 

4 

into four* Jlacfcaxal, Barring, mtlliijlttttf.fi+fl fifth and '"' " 

ra foond to b« diffarant bayond tba 0.001 laval (X3 - 34.393, 

Vbam'ftra ftoftft diffaranoaa in tba umajin!1 tim of tba Giftftl Black** 

m i ^f^ft y |̂̂ y |̂f .̂ fr•if^ff batman 1969 and 1930* Tba noftt nottabla 

a, daovftftftft in tba proportion of tmidantif iad f lab flmfl a grant incsraaaft 

in tba pcoportlQii of Kaokaml *̂* 1970. flbaan obansaa am probably ft 

raaalt of ny fnafvi UtT to ooafldantly Idantify aantL"'dioafttad anokam! in 

t t e fiJtftt y^ar of t t e .tody. «w» taatnd by tba x* ta»t, «itb tba dftf 

groopad an bafova* tba -jcagnrgitfttloaa of tba two yaara am abavn to ba 

aignlfjoantly diffiaxant, (X2 - 14.568, Wf p < 0.01) and tbft 

Coaffioiaat of* 0.8673, X •» 7t iadioafcaa a f ^ * of aaftoeiation aigni-* 

fioftot bayond tba 0.05 laval. Thn barring Ooll obielc ragwcyltationa, 

«f^j fjr*nttt\Y diffaxftftt in tba two Jfftirtj abowina; a 

aignifloftnt nanciation, bntwaaa tbft two yarn on tba Bpaarnaa Bank 

CbafffflirUwt bast r # - .90, X - 7, p < 0.01. 

,* * 
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DnSCS Of IWtBltT » 

in food xoBains^fonnd 

of tha two MPtc&M* VooH ranalns fron tha anwrljcoaa of 

*nrjf •yataanM ral ly i n 1969 and «KO not ptaiantaa barn; thosa gatharad 

l a 1070 a m litfeaft i n Tabla 19. Tobias 3» «nd a l i « t Or*** Black-back 

food l i m l n a . " Visit pravld* a s ignif icant part of tha din* of both " 

npoodoo bat* WMf̂ rt'l.iiiiMtf'aly.r s n s t o f 14M f i sh xaanants waia unidantifi-

baing# osonl lr , so il—ajsil, with lataral 

of f that svan tha norphology of tha contact wo* d i f f i c u l t 

t o dotaxniM, Bsan though Mactowt ham charactaristic and aas i ly 

idaatiflad THII*ttHral oolnans only * faw aaxa datactad in oarili y w r . ' This 

. \% jumliahtr baoanan tha MarWrrnl do not appaaz* in ansbars in thaNiatara 

flaMa y»i**»^ imf-fl July* aad alnoat no saaplas wnr*i gatbaxad aftar 

tha and of Jwna. •'Ocaat jPlm -̂ttarifrrtil Ŝwllff otiaaoalyatova thaix f?M ̂ T 

fron tjM rajltm of tha naat t o an arsa as anoh as XQQa* fron tha nast K 

raacan aca not anally i!tef loml ŵ—̂  aa nandLncj ^ J ^ T CEO vsaal ly roaring 

chicks olnsaby. I t 4a d i f f i c u l t to ba*cartain of tha origin of ranmina 

Jteajadt aJtsnTtBi* parlad. go ahi la Manlraial Jbonaa nara foond fraquautly 

daring Arty tany aaxa not oollactad or notad aa parts of tha diata of 

"Mn̂ ak 4buaaV _ ^ ^ ^ ^ ^ J P ^ _ ^ JiasajB 'lsn^^t^nWV aafr ntl^a^JnV*aA%Af^nWaN''I B3H.1 1 ^^^^^,^_ { y » f'vluar 43nBA *nd̂ Rn> "fc^^^^jt -njî B̂ ĤHMpaKSB ^n^a*-n^^^a^i^^Mia- ^wn* ^ "aM'Mi^^a v w w a • ^ ^ • • ~ * * • *»•*» ^w^*r 

lasaa diffarancaa in tha proportion* of aona ooasUtaanta, 

^waaai^a 4n*4s^n< n^^M^^n^%nn^n^m^wn» a ^w ̂ ^^^wo ^ 
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S o i l 

~«1 

of 

VMM XYp% 

MOUIMCS 

f x'fyKuibauB 

Ottanc CttW'taoMi 

+ 

( f e l l 

149 

46 

i$2 

184 

1 

1 

64 

4 

27 

u 
7 

13 

4 

13 

V 

10 

f4 

*-

™ ~ ^ _ 

X 

31.4 

6.7 

23.0 

26.7 

0,1 ' 

0.1 

9.3 

0.6 

3.9 

1.6 

1*4 

l . t 

0.6 

l . » 

0.7 

1*4 

f^T 

703 100 

r*. < k' 
9 „ 
.St / ~" w te, S* j f t M ,* «* ^ * * ™ * - ^ 
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3P#11^# Md find nHHdJu 

odf 2ood^l& 

SMUT Q l l l l 

nod * )V F«ro«nt 

Ftltfftf id rt> 

MMMHUM ttridd 

0tt& MMttblf 

37 

2 

8 

8 

a 

i 

15 

99s 

1 

U 

3 

10.9 

1.1 

. f'3 

* 4.3 

1.1 

0.5 

8.0 

52.7 • 

0.5 

5.9 

1.7 

100 

** r<w**» /,* 
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**M* 31. «M of 

i n 1470. 

r 

Wpltmfw 

iH2SS» 
Otter 

Bttnrlo* 

PvlAgLe Mxdt 

PMMt?lna birtte 

Gull cfcicfc* 

ftecns 

Gall 

167 

16 

2 

' »7 

3 

7 

96 

17 

9 

73 

43 

23 

78 

•A 

2w»4 

2.6 

, 0*3 

13.9 

0.5 

1.1 

15.3 

2 .7 

1.4 

12.0 

6 ,9 

3.7 

12.4 

0.6 

427 100 

? V 
J f v » 
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by 3T teat, tba difference was found to ba highly significant (X2 - 168.37, 
T 

df - 5, p < 0,001). A spearman Bank ooafftciant of 0.3729, a - 10, also -

reveals thar^la no algniflcant relationship between tha two yaaxa. 

In 1969 tha Black-backed Soil food remains were gathered fro* \ 

naata on tha waatnoat dtp* of tba island only. There la a large tarn 

colony cloaa th tha gull colony and sore than 3/3 of tha tern eggs in 

tha food samples cane fro* a single gall nest closer to the tern colony. 

In 1970 t M s pair/ or, at leaet tha pair nesting in tike ass* place, did 

not specialise on tern eggs, in 1969 tha influence of this specialist 

pair was particularly^ strong as only 186 samples ware gathered* >, in 1970, " 

637 samples were gathered froat all tha naata which wars studied; ooosegn-

ently these are a batter index to tha diet of tha-spades.' 

Sevan hundred and three samples of food rsmwlns were gathered at 

Herring fital.l nests in 1970 and examination of these reveals that the diet' 

of tha admits, like that of the chicks, differs significantly fro* that 

of Great Blaok-haokad Gulla. (X2 > 20Q, d.f.'» 11, p »0.001) 

S)>e«â a'" jfiw&&fwfl*0wm w j^TFa i %̂ <Ay ^•va^* e^^em* TB̂  w e ^^i#aa'^a*a^ i*4^^rSj* *F^eewawS"S»easw ajpr̂ ^%^Sr Aiai^%ai^fl*p^av^^ %4^*^ 

huM& eUrtdvitlM i* x##tff than 2t 1A both flp*<xjL«M* the IdeMtdLflftbl* 

ej*^fl^*weam* ^wĵ epifcws ^p*n#a#i i M U e i # M i a t ~aaap w#*e^^j^ a^^iffsi^*psv ŝ  s^^Msmssss^yws' *^sa^^bsa*p * * * * * * a^*s*^*i^*sai aj***a^^a^a«aw 

**«wh obvloualv earn* from the snail *WHH*I copulation of the island. 
i 

Bant (1973) in Main* and Jtarary (1963) in Maasaohuaetta also report that 

gatbege was an important ita* in tha diet of adnlt birds while Brown -

(1967b) la northern England recorded that a third of^tha identifiable 
•̂•WWswwjIes aw^e^s^pme**.** **)?*> iPJPwaii •> " * * T P ^^^#e*<*^s* **ts* *^^^a»av e*^pe*^^s* f *».«î ^^e*«e>™e*Bi ^^^**>^e ^a>e^*»*<p^e^sj^p|" 

spaans (1972) in bis ax*** remote oolonlee on Vlielend and Tersohellfng 

rsoondod only email aaoucta of garbage in tha food raaelns at Herring flnU, 
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•a did Ccttxy in 1**3. 4&at ataae* •'aataral" food ia 

avallabla i t i s nrafarrad to oarhaoat* TM.iiwt-;ldal InYSTfratreatas aaaa t o 

ba tba usual food in oolonlaa rsaoto txxm tommt Ooatba (2JS66}, Balogol'skil 

(1457), laaplfsaon (1967) and Spwttt U»72) All raport tbia. 8Wrii» flab 

aaaa to Da alaoat sqnally important articles of d ie t in thaaa *aamm. fbe 
if 

( S M Harris, 1965) iaennarvte a behavioural f lexibil i ty which i*. «t the 

tartar aan's inflttaooa* 

OB. Sable island there are neither extensive and or sand f lats iKpcmJ 

at low tide nor a food rich rocky infertil^tl sone for foraging grounds, 

mtb the repeat, on of -tallaoa Lalca In saenerf tec*** of net sand f lat are 

exposed nhJLoh apooaaiQdate eone 11ipy*j H ̂ r̂eiUnhi aollaecs *f^ amtsi •<nsr • bvt 

tJktiim the Herrintx flwti* nestino around tlia lake take afhraetaos cat this 

tenj,we:>ii food sapply, the majority of the (foils'on the .Helen-fl gain l i t t l e 
• 

'K-fynti aoaA jwJrlaaa aTaMBUaJL* *Hh^r*^ ttt Gat«ft: ogp o n t o £ft*» krirrtf* Mad tb*» atfooaAtmA-
* i. — 

fish anion are found near tha surface bare in aaanar. 

There are snbeta&tial aiaaaar fisheries for Silver Babe (NarlttociiNt 
i, ~~\W<m<t\m* ii »iii 

i "* 

till liMiai iff), herring (Clapea *MI ranges)# aad Cod (Gadna anrbna) oa Sable r 

Western and Bnsrald franks bat only owes-t^pm 1 ly can tba flaats oona withia 

foragiBa raasja of Tpiflif broadliaQ <<f» Saitla' Island aad catrtaialy 

opnatitut# a-reliabls food aoaroa, 9oaa fisbUxj takaa plaoa 
aaialand^ oa aoat fll^pfea^o taa «-»̂ f>-«* float a cn> 

4 
flaaiiaj vasaala talrli aaaa iy#i"af jng ffrfyft 40 or 50/ s&las off 

»it^ ajgn/a ff**iir*,lfw< ouaat bat tbay bad ao at 1 tftilffnf ojaJUl flodcs.' X aaai ao 
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fishing boats closer than about 50 miles frtst Sable Island and p i lo t s 

of a i r ifrlawHc mho flew regularly to tba Island reported that almost a l l ' 

fishing a0tJxi.tr men closer t o tins mainland than to tba island. On clear 

X. scanned tba horison f n s a high point on 

Island bat on so occasion did Z see fishing boats. Few gul ls forage 

30 a l i a s fan* the colony daring the breading season tOrnry, 

1963* Bvnwn, 1967) and as the sain fishing grounds are at least this 

dUjrtaMaOst £cOm\ ffstfrlit Tff̂ imtirtl i t i s doobtfol i£ birds breeding there can 
- * 

QaMsssMi fttHlful 'ftT'fPPft tilftmmt* 

Birds axe'a very much sure important part of the Black-backed Gull's 

diet than tba Herring Soils. PegaJCLc birds such as tba Great and Sooty 

"5 _ ' 

(griffinas gravis and Puffinus griseyw) ware the most frequently 

jsacies bat Dovekles CPlaatus nlle? and Puffins (Pratercola 

section) torned up regularly even as late as the beginning of July. Pass-

rarely possible It is thought that the most 

'the Ipswich Sparrow (Bassarculus sandwiobsnais 

IKillOasPal} * WOWMKC' SO £s|W o £ **^Tfttf*1 

in 

- i 

•ed i t i s not thought that 

wa^ damaging the sparrow population. 

Interna, on.) are 3sa«y£Lly preyed upon by Black-backed Gulls. 

o f \ j l adults and chicks 112% of V j l Blaok-bac* remains in 1970) and eggs 

6.9% In 1970, 52% in 1969) are taken. 

ae 2.4% of Herring Gull 

i w i a a i h M deemed deanat ieal lv i n the 

I t assent 'ytftT fprsis*tr7f 

an ft Inmwettnsj epeniee on tlw island 

and tern nggs only occurred 

in 1970 . / The tern population on Sable<%, 

f i f ty yaars (Look, in press) i 

of «re«t ^lack-backed Galls 

have' been a decis ive factor in 

http://a0tJxi.tr
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tf̂ f# decline. Gall chicks foxn a aurprisingly, snail part of'' ths idanti-

fiabla rnaalns of both species ara pressed into s nore oann,tbaltstie feeding 

a 

tha difficulties of obtaining food on Sabla Island. 

so fraspantmcy that itPwas not possible 

of tha Barring and $he sand Launce 

torn are so sinilay that they could not be --

in 
o 

Banes- of this type were less 

Placfc. back food rsnains. instead^ gjpdtd skalletal fragnents ware*noat 

As only partial skeletons tn: disarticulated bones were usually 
" • ' - * * ' 

found even assignment to fsadly is <suBject to saawi error and 26.5% of all 

fish ranalnn ware not identified. Dr. «r. ̂ w^Scott of the fioyal Ontario 

has identified two gadid skeletons as arena ftvfr-ef CM»»wn Cod and 
& e T * 
% - 1 

Silver Bake.^ B&th_;apacin*ns, he estimated,* were fro* fish of less than 
s ' ' •* i 

1 lb. in weight. Pish of this sise night conceivably Ibe those which slip 

from traVls but,- equally, they :are the very sise of fish that gulls are 

likely to be able to catch thanselves. the only evidence that was found 

to suggest that, fishing fleet wastes night ba drifting to the island was 

the 
of snail sharks and anglerfIsh (Lophina anerieanua) «£randed 

on tha'north beach of the, island in the sunaax aonths. \ 
{ • ' * 
I , Berrincf Gulls.nake alstost no use of seals as food* BlackHbacks, 

r, depend'on tha Harbour Seal (aftfcwa vltnlina) population for a 

ia l portion of their ration t X2.4%.-ipf a l l food ranMns «are frea 

i t of'these were tufts of the lanugo* the foetal coat of tha 

tpqp*., Blju^-^tacfci, gathered around the packsuof whelping'seals | n Hay and 

June bo feed on the rilacenlw . * • N** 

t 
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Both invertebratea and vegetable natter ware sore oo—on in tha' 

Barring; Gall food twain*, this acoorda wall vith observations aade 

alaawfaara (Barria, 1965) and points up tha Herring Galls* greater reliance 

. _ . — - _ , - . — » * . : • 

laava obvious indigastibla remains than other food iteas and their occur-

ranoa is probably undaraatiawtad by a count of' food, remains. Bluish-

purple faces are cosion around Barring Gull nest* indicating that Blue-

berries and ct̂ R&agtriAs are a frequent item in their diets. Such purple 

stains ware far lass frequent around Great Black-backed Gull neats. 

•A 

•• * 

• ^ 

• & 
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itta CXMKmOCtlOM Of AM WMMR BUDtJaT fQR SafiUt TtTtMlft GQUU5 

mthoda 

two ft̂ ff*̂  vara taken frost nests of sXack-backed <fralHa approjtl~ 

hatching of tha other, they vara reared ia captivity to fledging 

aga and observations of tha sequence and <$xouology of feather develop-

»ent, weight increa*. and food intaka wars »md«. Iha chick. vara, ,t 

first, kept in a large indoor sand box and provxded. with ft war* rubber 

water bottla wrapped in cloth as a surrogate parent. In tha first 

week they wars offarad food awe? two to thraa boors during the day 

and no longer than six hours elapsed without food overnight. When 

they wars capable of recognising and taking tnedr own food they wars .,/-

provided with a supply of food in chair enclosure. -

After the first week tha chicks vara kept outside in a large 

enclosure during the day out returned to tha unhaatad house at night. 
• « 

they vara not provided with hot.water bottles but they weed piles of 

newspaper and rags for sleeping on. After the Second week the chicks 

ware allowed to range freely outside and returned to the house only 

on wat nights* Food was aiada available 5 tie** a day and thay ware 

allowed to eat all thay wished* Ho longer than eight hours alapsad 

ovarnight without their being of fared food. 

the ehlcka ware weighed dally until tha 25th day of aga after 

which tine they ware weighed every second day. At all ages thay 

ware given chicken egg shells and libitum and thay oonsnsad than 

antbt*ia*tically. As their food onntafnad few bones it was thought 

1 
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that tha egg shall* warn an iaportant part of their diat. Fresh watax iaoortant 

available to them at all tia*s. 

Basults #HMI ̂ iscwaioft 

fins two chicks, ware fad inwartlataly upon captor* on June It but 

thair food consuaption Maa not saasurad until June 13. Each vaa 

raoogniaabla by the pattern of dots on th« back of tha hand and thay 

vara not banded until July 9 whan growth of faathaxa on tneix beada 

bagan to obacure the pattarn. tha developsant of tha chicks was 
t 

rapid and unintarxuptad to fladging weights (Fig. 11) and both aada 

thair first haaitant flights at about 45 days of aga. Chicks of this 

spaciaa ara not usually considered to fledge until about 5$ days of" 

aga (Harris, 1965i Heinroth, 1922) but tha aquiaition of flight in 

gulls ia a gradual refinement of tachniqua' by progressively longer * 

hops and glidaa and it is difficult to decide ax which point birds 

ara capable of self-sustaining flight, At tha Use of first flight . 

thair primaries war* not fully grown, but by 55 days of aga thair 

flight feathara ara fully developed. 
• - t f 

Both becaae vary tana and took food willingly, treating their 

keapara as other chicks vera obaervad to behave to thair parents. 

Thay ware fad a varied diet consisting prisarily of baaf liver, tinned 

cat food and fiahi tha total diet i s Hated in Table 22. The diet was 

tha aane at a l l ageat a sdxture of all the itasai listed. The fish 

was prisMxily cod and haddock" with tha larga bene*, viscera and haad 
# • 

rasoved. Baaf liver was, like the flab and eggs, fad to thaw raw. 
,** a ' * ' 7 * 

The table scraps cwawrtstad of sooh thinga as bread, vegetables, gravy 

. V 
v. 

t 



Fig. 11. Vm growth of two h*nd-r«*red chicks of th« SrMt jpi*dc-

bacfcad Gull (Law —rina«). 
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Pablo 22. tha diat of two lwml raitafl G&aat Bladcfeacfead Qull «*Mrfr« 

fxoii 4 to 45 daya of adja. 

£. Kcal/9 total Heal « of Dotal 

Cat food 

loaf l ivar 

M i 

Baby food 

Cabla acraps 

Baas ogg 

9,713 . 

6,359 

6,136 

1,260 

791 

263 

1.10 

1.32 

1.0 

0.66 

1.0 

, 1.55 

10,694 

8,394 

6,136 

832 

791 

408 

39.21 

30.81 

22,52 

3.05 

2.90 

1.50 

24,522 27,245 100. 

'. *V-

\ 

\ 

-"'aft 
1/ 

M. J> 

VT\ 
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/ 
and spaghetti and this portion of their diet was judged to have a 

calorific value of 1.0 Keel per grew. The baby food was 
T _ 

•tins strained vegetable, beef and liver, and the tinned cat food 
L » 

vaaPoeVn Boots flair cat food. » » calorific values of these proprie-
1 ' 

tary its** wee obtained from the •arafeetorere. The calorific values 
of therother food stuffs were obtained fron Altnan. and Dltwer, 1968. 

torn swan valoe of the diet was 1.11 Keel per gran. 

the calorific value of the food oonauned each day i s graphed in 

Fig. 12. Between days 4 and 45 a total of 2̂ 245 Kcal were consueed 

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

end the fourth full day of l i fe i t i s reasonable to estimate a farther 

600 bo 700 g to have been ponauned bringing the total food consueptioQ 

for the first 45 days to around' 25,200 g or 20,000 Kcal. Pood con-

snsption leveled off at about 350. Kcal or 315 g per chick per day. 

Assisting that this level of oonsnsption is equivalent to that of 

adults i t i s obvious that a chick growing to 66 days censuses 19,250 

Ken), while an adult in the esse period is expected to consume sown 

21,000 Komi, At the psek of food dswand, around the 28th day of 

age, a cnick will ooosuse around 550 Kcal per day,, 1.57 tines the 

adult ration. If a nated pair i s rearing three chicks of this age 

and one bird i s on territory, and only*one bird is free at \any tine 

to forage, i t has to gather 6.7 tines i t s noma! daily ration in the 

daylight hoots. Fihrtbernore, to rear three cfaioks to 60 days of 

as well as feed thawslvas • pair of Greet Black-becked Gulls 

gather toe pzodtgum total of around 100,000 Kcal which would 

to alnost 100 Kg of fish. , Bowever the value of 350. Kcal 



**%.» 4jt»- * * * calorif ic v a l m o f food conawad aadtr day by two b»«6>xa*xttd 

« m t Biack-fcacfcad GvU chides. Hots Indicate tba aaoants of food 

•ach d«y and tha aolid Lin* aboit* A tJtataa) day ranwAo; M W I M . 

^ 
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pear day fox the adult i s the wild i s not an esact eetlamte. Jufoltit 

r ' ° ' ° s 

1 foraging and the extent of this energy drain has not been calculated. 

p 
the increase in weight was quit* regular and the rate of gain , 

- decreased regularly to almost nil between 40 and 45 days of age 

, (fig* 13). In thia aas«) figure la ahown the* growth efficiency of the, 

chicks calculated on 5 day intervals. The calorific value- of ffle 

chicks these lives was taken as 1.97 jteal per graft, a usan of several 

values obtained for Herring Gull chicks by Brisbin (1965). The ' 

efficiencies graphed ax* staple gross growth efficiencies. 

Chicks are kept quite sheltered and war* in the first week or 

so of captivity, unlike wild chicks which have substantial Metabolic 

'- expenses in preserving body temperature in rain and on cold nights. 

So the ration of these chicks in their first ten days or so night be 

insufficient to allow seximaJ growtn in wild chicks. 
4 

The curve.in Fig. 13 differ* quite considerably from that of 

the Barring Gull as derived^by Brisbin, in whose curve the 

nayjnow efficiency of around 40% is achieved a. third of the way 
i 

through the growth period. - My curve has a sisdlar value at this 

period and agrees closely with Brisbin*a for the lest two 

thirds of the development periods The great difference is in the „ 

first two weeks when Lebr-Briebin records values of 24V rising to *' 

40%. I find it difficult to believe that the warefth and shelter I 

provided ny chicks in this period so greatly decreased their Beta- ' 

bolic expenses that extra growth increments and efficiencies of this 

magnitude were obtained. The nor**! pattern of aniswl growth is of * 
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decreasing growth efficiency with age. About the disturbance of the 

graph in tbi third quarter of the growth period, 1 can only speculate. 

It »*y be that the rapid feather growth which occur* - at this time 

involves a large Metabolic demand with little weight increment, respit­

ing" in an apparent decrease in efficiency. •• ' 

Brlsbtn's data are so disguised in statistical Manipulations 

that it is not possible to reliably extract data on the amount of food 

' needed to rear Herring 1Sull̂  chicks, but Spaans (1972.) reared 25 chicks 

of this species from hatching "to fledging and has published their food 

requirements. Unfortunately the ages of his group of experimental 

birds differed*£y as much as 10 days and the curve of food demand is 

not so well defined as could be hoped.' However be observed that in 
r i 

this species (which has a normal fledging period of 45 days) the 

aaxitial, food intake of the birds occurs as early as the fourth week. 

In the Great Slick-backed Gull chick* that I reared this peak was 

reached some day* later, around the end off the^ourth week. Spaans 

calculated that around 8835 g of freah fish are required to rear a 

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

food are required by adult Herring dulls daily. He Measured intakes 

of fully grown birds of 360 to 370 g of Horse Mackerel (Trachuras 

^crachttrus) and 200 to 300 g of Sprat and Herring (Sprattus sprattos 

tLaA due** harengus) daily but in his experiment the birds gained 

weight, and a malntainance diet May be substantially' less than this 

even if flying does demand an.appreciable energy expense. 

epaans' estimates of adult daily ration are very inexact so to 

'Arrive at a prellMinary estimate I am assuming that assXthe Herring 

,4 

f 

s 



/ . 

% + 

ft 

****** f « t-o b a * ! - * ^ C^ B M ^ ^ ^ ^ ^ ^ ^ 

i » ^aiofat of both chick, i . «hoj« by tba oottad 
l i i M . 

data «za plotted on tba aga of tba younger chicle. 
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Gall baa similar morphology to the Great Black-backed Gull its daily 

* n T 

metabolic demand will at least be approximated by the formula Y - aw 

abere Y is the daily food requirement t a is a constant determined to 

be 1.918 for Great Black-bacJted Gulls and assumed to be the sane for 
> 

Barring Gulls, and W is the weight of the gull in grasses. The daily 

energy requirements of an adult Barring Gull of 900 g weight would 

be 220 Kcal per day. 

Spaans reared 25 Herring Gulls frosi batching to 42 days of age 

on 220.87 Kg of fish. I have transformed this diet into Kcal using 

Altaian and Mtamer" s (1968) calorific values and find that a Herring 

Gulf chick can be reared to fledging weight on 13,030 Kcal. A pair 

of adults rearing 3 chicks to fledging at around 42 days and for the 

18 days following must gather 77,370 Kcal against 100,000 Kcal for 

a pair'Of Great Blade-backed Gulls in the same period. 

It is noteworthy that a Barring Gull chick is thus estimated* -
v ' 

from Spaans,* data, to consume, between hatching and 42 days of age 

quite as much food as a Great Black-backed Gull chick which grows 

to twice its weight. Though the Herring Gull pays some energetic 

penalty through heat loss for being small it is unlikely that this 

is sufficient to bring the food consumption of this apeciea up to 

that of Great Black-backed Gulls. It is likely that they could 

- _ — - u - . e ^ — ~ " ~ - - . . 
t 

Spaans and that a substantial portion of their food was passed 

through the gut unabsottoed. • r I base decided not to use Spaans | estimate of 13,030 Kcal par 

chick as the food leqiiUemaitt to fledging, instead r have constructed' 



a curve food demand similar to that of Black-backs with a peak of 

350 Xcal at the 27th day and levelling out to 220 'Kcal per day at 

the 45th day. The calorific value offfood needed to rear a chick 

with such food demands is 10,300 Keel, and a pair of adults rearing 

three chicks to 60 days of age would have to gather 67,200 Real as 

opposed to about 100,00 Kcax of the Black-backs. But it is not 

usual for a breeding pair of gulls to rear a full brood of threei a 

fledging success of around one chick per pair is usual and on Sable 

island success has been shown to be appreciably less than this. 

Kith a knowledge of mortality schedules of chicks it is possible " 

to construct a graph of food depend for all gulls breeding on Sable 

Island. For ease of calculation I have assumed that sortality of 

chicJcs was simply age dependent: and independent: of hatching date. 

The calculations were wade for five day periods and all chicks 

dying in each period are assumed to have done so at the end of the 

third day of each period. To derive a graph of Great Black-backed 

Gull food consumption (Fig. 14} the chick Mortalities were those 

observed among all nests studied in, 1970. Of 220 eggs laid in 77 

study nests 110 hatched and 35 chioks fledged. It was estimated 

that over 530 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 values in 

the table of census results for 1970. As the number of adults of 

this species was more than twice the number of estimated nests it 

was assumed that all adults on the island were within sight on the 

censuses. 
\ 



m. . 14C The amounts of food consumed by Great Black-badced Gulls 

on Sable Island in the breeding season 1970. Squares signify the 

consumption of chicks1 open circles/that of adults and black dots 

show the ..total food consumption-

*4 
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She curves of Herring Gull food demand were constructed similarly 
i 

but the age specific Mortality rates of the chicks was taken as thai: 

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

studied and thought to be that nost typical of the rest of the colonies 
v r 

oh the island. In this colony there were differences in,hatching and 
/ 

fledging success in the first and second layings so the survival curves 

for each laying were constructed separately using appropriate mortality 
i 

r 

rates. The curves in Fig. 15 describe the calculated food consumption 
/ 

of Herring Gulls on Sable Island in 1970. Fig. 16. shows the demands 

of both species separately and combined. The demand *is seen to be f 

virtually constant throughout the breeding season at around 1.4 x 10 

Kcal per day; this corresponds to around 1.1 metric tons of food with 

a calorific value close to 1.2 Keal/g. 

It is instructiveJto compare this value with a hypothetical value 

derived assuming that both species were able to reproduce as success­

fully on Sable island as"they have been observed to do elsewhere. A 

.... ̂  .iM « ,e„ - . ̂  _ o, ,* «« « _ , J 
both values are^presentative of those observed in many studied gull \ 

populations. A chick mortality of 52.83% results in a mean fledging 

t 

rate of one chick per nest. The schedule \>f mortality was taken from 

Vermeer'fl {1963} study of the Glaucous winged gull but is characteristic 

of most large gulls. t 

It was further assumed that chick mortality was independent of 

laying or hatching date and dependent only on age of the chick. As 

before the calculations were made for 5 day periods and it was assumed 

that in this relatively successful population there was no relaying •» 



**. 

riy. 15. the ssxxint of food consulted by Herring Gulls on Sable Island 

in the breeding season 1970. Squares signify the consumption by chicks; 

open circles* that"of adults and black dots show the total food consomp-

tion- * „ 
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f* 

tig. 16, ftoa calculated calorific valua of food conavafcad by both 

Barring and Groat Black-backad Gulla on Sabla laland. Snail black 

dot* lndioatajfood daaand of tha Graat BlacJf'baojcad Gulla; ooan 

circlas, that of Barring Gulla and totala ara ahowi by larg* blade 
r 

dota. 
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was observed in the Sable island colonies. The laying and hatching 

chronology of the modelled population was identical with that of 

the first clutches on Sable Island. That of the Black-backs was the 
r 

same of the 1970 study birds. In such a successful population there ' 

would likely not be a reduction of numbers of adults as the season 

progressed and their numbers were assumed to be constant throughout 

the summer. Fig. 17 shows the calculated 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 fish, mackerel 

particularly, in the surface waters towards the end of June and the 

importance of these fish has been shown in the section on the diets 

of gulls. 

This annual migration is correlated with changes in sea-surface 

temperature (sette, 1950) and the chronology of gull*reproduction is 

well adapted to it. The peak of food demand of a hypothetical, 

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 sire occurring aroung the island. 
r 

Consequently the presence of these fish is of less consequence to the 

Barring Gulls than to the Great Black-backed Gulls and their presence 

does not allow the Herring Gulls to greatly reduce their hunting time 



f^ 

Fiff> 17. The calculated calorific value of food consumed by Herring 

and Great filack'-baclced Gulls on Sable island if chick survival were as 

high as is in some mainland colonies. Open squares and circles indicate 

the food demands of Herring Gull and Great Black-backed Gull chicks 

respectively while the small black dots show the total food demand 

of adults of both species. Large 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, concomitantly, increase the amount of time they can spend on / 

territory* ' ° ;' 

Fig. 17 shows that in order to allow a reproductive success 

comparable with that on other studied colonies the gulls on Sable 

Island would have to be able to double, between mid-June and mid^ 

July, the a»unt of food they take from the environment. This" the 

Herring Gull is less able to do than is the Great Black-backed 

— v \ -

Gull and consequently their reproductive success is lower. 

* ' In the "forgoing considerations, no account has been taken of 

eggs and chicks of other gulls. Certainly some-birds, Blackbacks 

particularly, exploit the foraging efforts of other gulls by con­

sisting their young, but the amount of energy so gained by them is 

snail. If the energy content of the eggs and chicks disappearing , 

on Sable Island is approximated it is around 3.5 x 10 Kcal, 

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

for sixty hours. 

\ 
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4> to weighing & chic* oftan causa* it to panic, all chicks found 

warn not vsighad on awnry trip. Bhanavar a chick was found in tbs 

opan it was waighao and ratumsd cnrafuUy to c ^ and o*laad by 

baiag covurad by * cost. Chick* w n waighad on ona Of thraa siapla, 

hand-hald balanoas wsighing^to 350 9, XOOO 9 and 2200 9, aocmrata to 

2 9, 5 9 and 10 9 rsapactivaly. Chides wars plaoad in. opaqtsa plastic 

bags, auapandnd fro* tha halanca hook and tha sliding waight was 

" * » -

by sighting against tha 00aante borisott which was alsnat always in 

viaw) • that chicks usually ruatainsd ouiat in tha bag and could ba 

xuplaoad in frhaf x hiding placas without baing panidcad attasts tha 

of this n*thod* 

Hunt {1972} whoaa study of gull*reproductive success is closast 

to adns in intention, tins and space* waighad Barring Gull chicks on 

a spring" balance* suspending than by inserting tha hook tie (swan tha 

aluMaam band and tha chick's lag. this pracjtioe would see* to ba 

aora disturbing to tha chicks titan tha Methods I eaployed. 

f * 

Basalts and dlscosslop 

Barring Gulls 4| 

Most publishad aocounta oft Barring Cull growth have Jbean quite 

nnanalytLoal and tha only data with which useful conparisons can ba 

of spsaus (19711 and Bant (1972). Both authors flttad 

regression Unas to plots of Barring Gull chick growth bataatn tha 

* 



of five sad twanty^-flva days. Unfortunately, Spaans neglected 

to publish the variance of his deteradnation of growth rates and his 
t t 

data avs of llsdted use. in conssgnsnce. Rwt (1972} only accepted 

weights fro* chicks which, ware weighs* at least twice «t over 125 g 

sad* to allow statXstlcar cosparison with his data. I haws adopted this 

criterion also, and ths growth rates quoted in Table 2 wans calculated 
f 

by fitting a straight lino regression to weights of chicles five to 

twenty-five days old. 

as weighing involves an. extra, disturbance of chicks only those 

'weights wars obtained. In 1970 Colony C was selected for chick 

weighing as it contained^ an abundance of cover to which released 

chicks could retreat. 

fhe seen growth rate of all chicks for which sufficient data wars 

available was 26.04 g per day/ almost identical with the 26.72 g per 

day that. Snot reports for Sloop I,, a colony that ha judged to be 

farther from garbage food sources than any other ha studied. Bunt • 

reported significant differences between growth ratas'Sof fledging 

island, and whan tasted by t test CMatner, 1943} wars found to be 

highly significant (0.01'> p > 0.002). anil* ssatiirla tests of a 

single block of data require sora stringent significanon lisdts than 

the usual 0.OS larval, tha dlffaxwaos rsfaxred to above scat be judged 

follows XsaUeo at el O M § ) in believing that underweight 

dfclifci — »<*^ | | n M | M > l n U ttk SUSStaa1a< «•'!»*•• tmm aiul ch i l l i jMi* 



o 
t ibia 33. Growth rata* of Barring (Sail oMdta hitwaan tha aoaa of 

a 

film aad taanty-fiiai days* Ooloay cr 1970. 
j 

•o . of ao. of Graaawa, Variaaca 

All cMote aaifhad 197 65 26.04 0.74 

CfcioJta not flagging 58 21 22.76 2.11 

Chicfa» fladffUff 139 44 27.54 1.08 
* 

Chicka fladgiag fro* . , _ _« __ _ 0 _ .« 
•gga la id bafora Jaaa 9 " * ** 4**5** ***' 

Chick* fladaing fxaai vt ' 12 *aa a* 7 \* 
•998 la id aftar Jana 9 2 7 " " ' ^ 7*3 B 

Ckbck* n«dgiag *fth ^ 
a o a i b a a t t t d a y a o f a g a ' 6 0 W W " 5 * 1 * W 

Chidta fladging with ona 
or aora alba at 20 daya 79 23 26,15 2.58 
of 



Probably the' inability of younger chicka in a brood to compete 

auooeaafully for foett wi th thair oldar and stronger siblings results 

in alow growth and weakness rendering tbaat more vulnerable to the 

predatory attack* of guile. Certainly the chide hatching laat in a 
a 

clutch haa tba lowest chances of survival to fledging (Parsons r 1971) 

and the fact that alow growth, may lead to difficulties with heat loaa 
i 

is less important than its effect on a chick's abilities to escape 

other gulls. 

Spaana (1971) found that chides hatching fro* late clutches 

grew acre slowly than those from early clutches. Be hypothesised 

that laaa favourable hot weather during the growth period of the 

later, chicks results in water shortages retarding normal growth. On 

Sable Island those chicks hatching from eggs laid in the first peak 

of hatching grew at a substantially leaser rate than those hatching' 

from egga laid later, the difference (t * 2.32, 0.05 < p < 0.02) 

oanribe taken as significant even though tba data are subdivided twice 

for t teats, and it is presumably ascribabla to a difference in the 

amount of food available to gulls throughout the season. Certainly 

the nuaber of gulls competing for food is lower later in the season 

though the food demand of gulls breeding on the island ia not (Fig* 

IS). Probably, the presence of Mackerel and Barring in the surface 

waters in July makea it aaalar for the gulls to read their broods in 

July, Otis increased growth rate late in the season is correlated 

with a high breeding aucoaas of lata nests. Possibly a part of the 

reason for thie ia that gulls are habit feeder* to some degree, and 

feeding habitually on fiah in lata avawer axe laaa likely to prey 
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oo gall chicks. , 

It ia aapactad that oo Sabla Island, particularly, adulta any 

troaaJa providing food for two or thxaa chicks at thla ataga. It 
r 

waa obaaraad that chides without a sibling *t tha ago of twanty daya 

(at which tiaa food daaaad approacfaaa i t s paak) ©raw faatar than 

*!«*. « • . .BOl*. M. lUtaJp I. y . ! , * « « * ! « — , 
(p > O.lK faraoar (1963)-, Barria (1964), rordhaa (1964) and apaatwt-

haa droiQ analysis to show that tha dlffaranca ia ia son* caiat. sigal~ 

fioaat. ,It waa not axpaotadT that tha difrarsnea batwaan growth- rataa 

of siagl* and attltipla chide brooda would ba laxgar on Sabla Island 

a^waaaaa aa>^*^pajp^a^saflapap^a'̂  •"swan" awani ^^PP wa %pppĵ snsp aswwup*^^*a^pi a^jy n̂pp»nn"S» spaai a^v* ^9^^^ a * a w # » ppflp^p^^ ^^P^PP 

* 

would axpact in a spaciaa aubjact to llttla or no chick prsdatlon. 

Grant BlaekHbackad 0*11* 

This apada*, with its longar dwvalopaatnt pariod, shows a linaar 

growth phaaa batwaan tha agaa of aix and thirty days of aga. In labia 

24 ara shown tna growth rataa calculatad fro* data obtcainad la 1969 

and 1970 by fitting a straight llaa ragrauaion to waignta of chicks 

ia IMa aga group. Jka with tha Barring Gulls, tha dlffaranca batwaan 

thoaa birda fladoiao whieh had oaa or aoza aibliaoa at tha aaa of 
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TabU 24. 9 M growth rates of Great Black-backed QuU chicks 

the age* of six. and thirty days. 

Ho. of Ho* of Grajaws Variance 
Weights Chicks per day 

CKlofc* not fudging 

Chicks fledging 

Chicks fledging with 
sibs «t 20 days of age 

Chides fledging with 
no sibs at 20 days of age 

Rand reared chide # 
20355 

20356 

197 

152 

.45 

22 

22 

29 

52 

36 

16 

39.83 . 5.93 

45.B7 t 2.55 

44.64 

50.43 

57.08 

51.64 

3.62 

7.00 

0.45 

0.20 

< < 

z$i 
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twaaty *»*• ana thoa* which did not ia not adgaifieanit (t > 0.0ft). 
J 

MOwawac* th* diffawao* baiaHMMi thoa* fiHHfrfiwy. and thoa* not; fladgiaa; 

0.05 > p > 0.03) • fh* growth xataa of tha hand~ra«rad ohieks ax* 
> 

aspxadably largar than th* aaan of any aubgrota? of tha wild population, 

wfcila thia can iaply nothing about tha lawtl of attrition of tha wild 

bixda i t doaa raiail. that hand laaioil chick* do not ahow tha aiawnaatlf 

low growth vfcich neeaally cfaaractariaaa hand-xaarad gnlla (Kadlao at al* 
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mrmaas or mmmxnarn spcgtss wire Mmrxaaax KHXARGED BROODS 

/ * 

Xn the examination of the biology of bird apeciea it is of interest 

to aaoartain whether the noat frequently observed clutch pise is that 

which, on the average, gives riee to the greatest number of fledgelings. 

changing or whose environment is changing. For instance, Nelson (1964) 

nap added chicks to the nests of (Sennets (Sale baaaana) and found that 

they can ouaawwly reek two chicks even though their clutch is almost 

iirrerlably * single egg, a circtmstanoe that suggest* that the clutch 

nine of thin apeciea teas selected for at a tine when conditions were 

Cjoite different from those today. Similar brood enlargements experi-

nenta have been carried out on the Glaucous-winged Gull (Larus glauce* 

spans), another increasing species, with similar results (Vernear, 1963). 

Harris and Plonb (1965) did brood enlargonents with Herring and Lesser 

Blade-backed Galls in oolonies in Males and hare too the larger than 

thought that similar experiment* carried out on Sable Island would be 

an important part of an iHanpt to elucidate thai relationships between 

o n U reprodoctive encase* and food availability. 

•jstMfenkdutnn 
BnvV*mln1Kas* 

t 

the time needed to find the chicks to monitor their daily weight changes 



sarris and plunb (1965) nractad low wirn""snah anolosaras around afcndy 

nasts*. X wad this nothod on fiahls Talanrt i wn/VK^i. snoh asparinantni 

naat anclosoras about: fiwn antra* sojaara wan aada fcon 18 Inch wldn ' 

atrias of ona inch nana n«1 ran i ai l "ehiokan. *&+**. oaomllv tha azaa 

time anplttHMl oottfaKtMtt Xifcfcl* ^'.f^t jfajt fch* *7jKiofr» M> X wMtod WKwt̂ n 

wars sraetad aa aoon as tha f ixsfc agg in * clutch was pippad and addttlrma 

vara of battening aggs, chides of ona or two days of ago. All ohiclca vara 

najdead foe Iflafit 1 Flo at lew with dya tPoWf on tit* ytfitgal aids and tha 

aowiixii.iy^ was chaofcsd daily. 

Basalts and discussion 

a. Barring, Calls 

Bias anolosByaa warn built in Colony D* Bars tha taarraia ia 

ralativaly f la t and anelosnras axa anally built . Una anparinsnt was 

cmi^iad out in nid-July and .so thaaa warn probably asoood nasts of tha 

pair. im-oXT^d. Bwoasr tha asparinsnt ia not invalidate 1* t l» c ^ i d a r * -

tion that thaaa axa nasts of isjtiwriTfiaftil. and thaxnfora imnqfarf *fin*tfl tr 
* 

"infarlor" adults* Sxaavinntion of tha flaflgiiw mtss of Barring ftilla in 

tha Oolontsa n, s , and C show that aaoond clwbchaa ara qnlta as aaeoaasful 

as f irst olntohaa. 

Ona of thn nina aapsrlnsiit •! nasts was brofcsn «p snd a l l aggs lost 

bafwt* any of tha aggs hal iliafl bst in tha rsnaining nasts hatching aggs 

or tfM f̂ts warn addad to Inuring tha brood sins np to fonr and in ona casn 
^

fivo* xn fiwn of thans anelosttnan a l l «*•***«* disananarad or worn 

fonnd/ daad- within dva days* in tha irt'twunr sons fftit^p sorwivad bayond 
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this time. To two of the •ore successful enclosures additional chicks 

addad aa casualties vara noted but in no case did a brood of four chicks 

survive to tan days of ana. 

It was noted in these experiments that where one chick was appreciably 

smaller than the others in an enlarged brood it gained weight less quickly 

.than was normal and less ouickly than its broodmates. Obviously in the 

struggle' for the limited asount of food that can be brought by a parental 

pair the aealler chicks compete unsuccessfully with larger siblings* 

While his sqpernoxn&l broods wire more successful than these, Spaans 

(1971) thought it probable that in the Madden Sea area, Herring Gulls 
if 

ware not capable of rearing larger than noraml broods in spite of the 

presence of large amount* of human wastes in their diets* He contrasts, 

this situation with that reported by Harris and Plumb (1965) t they found 

that even in the absence of garbage. Lesser Blacks-backed Gulls can rear 
t 

superHaormal broods. Spaans does not attempt to explain this, but it 
j 

and the nearby rocky aoasts of Kales far exceeded that available per pair 

in the sandy area around the WerWen Sea. On Sable Island the situation 

is even more artreae for on Sable island's beaches there is no 4ritertidal 

fauna such as that supplying some food to Spaans* gulls, not is there any 

aignificaat —bent of garbage. ; 

Vermeer'a (1963) enlarged broods of L. glanresgens were successful 

presumablv because adults ware within foraging range of long stretches 

of rooky shoreline « * a sonroe of garbage. 
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Groat. Black-backed Galls 

Vlso •aclooueoa wax* placed around PlB't' 1»<A iiaata in 1.970; aUt 

nod flwfr LlntLli— aogaented to five chick*. Hue** loot Moot of frTwig 

chicks within fimw days «*d w u it; wnTT'Hwju1 but the i*n*1nli>y two wozo 

Sticks and a batching 099 war* added on June 10* this 097 or i t * 

hatchling disappeared alanst i—dtste ly fast tho four rwaalning chicks 
1 

* • * * wrfAeh-̂ s™** ^^%m *^n*»*^w^^B^ni*e. ***^v Vans*** aa^s^ TpSsa-^r^st *̂ ^Br*jAiSeRh^W' *f#ja<ov^B^Bp î*<e* ^•AS^BBBi ^w^mi-^** aâ OM^B-w^̂ ^wai " J r 

adults from an adjacent territory. While on* chick, # 30303* showed ' 

xattt* of tho other thro* in tho brood diffor fro* it aerkedly aftor tho 

foartoonth day of ago. At thia tin* th* four chicks can b* expected to 

demand around 1300 Seal of food a day. It appoara that tho foraging 

ability of tho admits is hard ptiini at food daaanda groator than 

this booapao on July 4 whan tho chicks averaged around 25 days of ag« 

and th* food dMund of th* whole family was ostlawtad to bo around 3500 

Kcal par day, th* chicks>war* nnattondod for as anoh as 40% of th* day­

light hoars, this food ilaminfl is clos* to th* M i l — for such a brood 

and that rl amend cannot b* not after th* fourteenth day of ag* of sooh 

a brood i* shown by th* dapartor* of th* growth curves of thro* of th* 

four chicks front that of th* Band-reared chicks. 
f 

In onclfwarr* 116 two chicks war* addad to th* two netiv* hatcblings 

on June 9. Two died within two waeka of introduction leering only two 

to develop to thirty daye of age whan they war* released. The** two 
abnormally poor growth rat** a© i t i s possible that by being kept inside 

, * 
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territory and importuning it for food. Possibly tba adults, abla to 

•soap* fro* tha chides, tand to foraga lass food than adults which ara 

constantly stiwulatsd by tha bagging of hungry clicks, ibis oonsidaration 

oasts doubt on tha validity of brood anlargasMnt eapariaents employing 

anolosuras. 

<" r 

A 

k 
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OTS* ATCTMDAWCE OF jft lLT GULLS . * 

Methods 

In «i effort to tetania* th« time required for adult gull, to 

gather food for theirbrooda, nests wax. observed fro* a hide, the 

hid* was exacted the day before obaervationa were due to staft and 

left in position overnight. Preliminary obaervationa located the 

habitual lounging and rooating apota of the adult gull, and on th* 

eve of the first observations sjethylene blue and a proprietary red 

clothes dye were spread on the vegetation naar the rooata. The dye 

crystals ware Mixed into a paste with floor and water to sake it 

adhere to vegetation. Most gulls picked up saudges of dya which 

en*lad the observer to Identify th«* later. f 

The hide could be sited within a few Metres of the nests of 

Herring Gulls without undue disturbance but the Black-backs proved 

vary wary of a hide sat up closer than 50 « from the boundaries of ̂ 

their neat territory. Watches ware started as soon aa it was light 

enough to see and only ended when it bacarn too dark or 'foggy to 

c*«r« el.*!, or * • fc_ afttarb**. » . ,r»t «oa,h to . n t e 

further obaervationa fruitless. 

Basnlta and discussion 

a. Herring Qulls 

On the three days July 28, 29 and 30, 1971 five Herring Gull ' 

neata ware observed during the daylight hours. These aasts ware on 

dune sides on the north side of the island about a ails aaat of the 
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M.O.V. eatablishsent. Activities of the Mobil Oil Cospany'a seissic 

craw sade work ispoesible on July 31. Atteepta were sade to resume 

obssrvations on August 1 and 2 but'observations were suspended azound 

noon each day due to the continuing disturbance. The saiswLc work 

finally *cattarad tha gull fasilies and observations could not ba 

the attendance of adults at nast and tines, of -feedings war* noted 

abaancaa of acre than f ive silnutes were recorded* Absences of 

la«s than five slnutea wax* ignored as the bird 'was assussd to have 

baan in tna vicinity of tha nast in this pariod. As estismtas of tha 

daily food consumption of adults and chicks of dlffarant ages were 

1 available the dally food demand' of adults and chicka in each of tha 

observed nests was aasily calculatad (Table 25) and compared to Black-

back Sood demands in table 26, Ihe rasults of tha hid* observation* 
» 

- are presented in Table 2?, and tha following figures 18 to 20 show the 

seme date graphically. 
* 

fig, 18 shows a strong correlation between the food daannd of a 

,. gull faally and the amount of tin* that the nest is left unattended, 

There is a substantial variation in the results as can be expected of 

pastil sail i However, the regression is highly significant (p « 0*01) 
5 

and dowppstrataa that the food damtnrta of two or three half-grown 

chicks sin/ force the adults ** leave the territory unguarded for 

•ore them • third of the tree. * 
c m 

As Barring Qui! adults were successfully dyed and individually 

rntvjeniaaSjle i t i s rmsa1M# to nlot the amount of time spent bv each 

admit lasm\vlAmallv a*r the nest as a runetion of fond 
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— t 

Ho* of fctticks 

Am (days) 

* 

D 

0 

<t 

Ad of oo—rtwfcd a s s t s of Hwfking Gulls. 

C 

* 1 

5 

B 

1 

15 

• » to 

1 

i a 

B 

3 

*5 

X 

2 

a? 

-

2 

2 

27 

Food 
Kosl/dsy 440 520 650 690 1070 1150 1150 

TSble 26* Use food of obs«rv»d nests of Great Black-backsd Gulls. 

•m* 

Ho. of tftj.ffjrs 

Ags (days) 

WOOO. OSMHtA 

-Kcel/doy 

a 26 

2 

4 

1000 

116 

2 

' 25 

1575 

5 

3 

30 

1700 

• 

^ 1 
« 

3 

36 

1700 

J 

' 4 

26 

2500 

f* 
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of obMcvstloa t W <Suri«g idiicfc «d«l t Herring 

Oall* w r » p t t m i « t t h . nmt.' 

1 
I • 
5 is :s i i 

Pttzoanc of o b f r y d t l m 

3 

4*4> 

< At 

D 440 

c 

ii i 
*§/7 14.08 « . 5 5 60.83 53.85 32.43 

t> 440 30/7 15.00 7.56 53,85 84.00 77.00 

C 520 28/7 i a . 3 3 lm6i n 5 1 6 5 Q 2 i 9 i 3 

C 520 2 ^ 7 34.08 ^ 0.71 74.7* 24.14 1.67 

C 520 30/7 15.00 17.00 57-22 ., 53.11 37.33 

* 650 28/7 13.13 5.88 39.98 ^ 7 » , „ 

* 6*0 » / 7 14.08 28.62 25.80 45.68 0 

1 «50 30/7 15.00 34,33 85.87 15.22 15.22 

A 680 28/7 13.33 11.75 70,84 22.51 4.83 

* 8» ,28/7 14.08 2.28 53.81 44.82 0.47 

A 680 30/7 15.00 1.00 41.44 .74.00 16.44 

8 3070 28/7 13.33 53.78 38.78 17.00 8.50 

» 1070 **/7 ii.08 83,17 3,43 2.01 0 
9 

» 3*70 JO/7 l i . 0 0 81.78. 8.33 1.78 0 

I UM6 1/8 7.88 41.60 8.48 71.88 8 .4 i 

I XkW t / » ' ^ 7 S 40.53 20.44 18.74 2.36 

» IMO 1/8 7.60 34.82 85.30 0 0 

« J * » 2/8 7.75 34.61 ft, S3 S 2 . « 0 # i f 
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i s , as sspaehad, a stzong itnfaxaa galstimshig hatwaait thaai and i t 

i s obvious that at a daily food 1>aam1 of about T50 gca£/day aaob 

adult id.ll ba abla to spand only axotaad 50% of i t s tiaa at tha oast. 

as food dsawTvIt sxoaad this salvia chides w i l l , parforc*, ba laft on 

uadafanded taxxitoxiaa fox graatar parlods of tdUaa. 

Fio. 30 xalatas tha a n w t of tiaa that: both psrv&ts acs at tha 

nast with food ftaatand. Yha relationship i s sJfctilar to that displayed 

for Craat Black-bacxs in FJjq. 32 with tha isportaet diffaranoa that 
i 

Bmxziog Galls gathering abound 1000 Seal/day wi l l taad to ha toqathar 

at tha jflast lass than 20% of tha tivn yMlf» ft I yftflfHbac lc a with a propor— 

tionata food daatand (a l l t t l a owar 4.5 adolt rations) sdottt oe enpactad 

to bs at tha nast together 35% of' tha tissu 

fhifoxtscsMheiy these tutHIaal.1 IWJ relationships ate not a ai.iyj.it 

explanation of the high chide aortalitiaa oa Sable Island* tha 

highest Herring doll awrtality Occarsj as i s naraal fox Gall ooloniss, 

in tha f i r s t few days of U f a . Own* 60% of the chicks that hatched ' t 

* 
^•••h^P^Si ^siA* %SiiaHs^%'(sjffB^^^^sM|p î̂ (̂S ^•^•< %¥esjehew ŝ>^p T ^ ^ y ^ ^ 1 %»* "̂ ^ eF ^^9 e ™^s ĵs» ^^^H^wia*^RP av%pssĵ Ŝv~ ^^^^^Hfa^^a^a^^^^^p 

with age bat tsfcas a ahazp drop after tha age of 20 days suggesting 

that tha incteaea of food dseead at tha t ins whan chicks a*a i a tha 

20 to 40 day old spa gxtaa? has an sisAiJ^Loant effect oa tha sortfcelity 

sohednle. Shis iIiLiewM'-fflCTft i s eonsonant with tha cam— of jfood desvod 

for fable island (Flo. 16} which show* that tha watorixsj ©* chioks oa 

tha 1 stand oensea at* g*»at fMffntiej in tha food dssissjS; oimeal 3be&e 

i s » degree of ctrcelari ty i n a dismission of this, Mitt 

M ŷi ba wade to resolis, i t ut tha £UM%3. 

/ £ * , . ,-•*• -jr., !L* * ' l » l , * f t , f % # " S.jAw'A ^ " r ^ - i * «»' 
f w » y a f 
% 'Si'1 i 4 

http://id.ll
http://ai.iyj.it


\ 

II^. 19. Ifca proportion of observation time during which the neat was 

qoattaadad plotted againat the'food demand of the family, Large argentatus. 

T - 0.0679X - 2**6794* 0.002 < p < 0,01, 

Pifl^aq. flw proportion of observation tiwe during which each individual 

adult is preeeat plotted against the food demand of the fanilf^ Laroa 

ar^aotatoa. T * -O.G500X + 82,302$. 0.02 < p < 0.01 

* j -
1. * 

S W « W ( » i*„'liWi! '«* :i!&.., -. £, LL-. -•-
^ 
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tig* 20. Htm proportlcai of observation tlae during which both adults 

wax* peasant at tb* nest plotted against food demand of the fajaily, Larus 

argant«tu«. Y - 0.041OX + 46.0803. 0.02 < p < 0.0It 
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' b- <a**** Blacî -feacfced Gulls 

As the adults of this species breed solitarily or in looser 

colonies than the Barring Gulls it proved difficult to keep several 

* neets under observation sinultaneously. Their more vary natures 

force en observer to keep at least 40 to 50 metres from their nest 

or chick-rearing territory and as these territories are larger than 

those of Herring Galls and contain several habitual lookout points 

or roosting places, it was less easy to dye them for identification 

or to keep them under observation. Even though individual adults 

were not always individually identifiable behavioural clues allowed 
t 

identifioatioD of the adults associated with each territory'. 

The results of the observations on Blade-backed Gull nests are 

shown la table 29 and Pigs, 21 and 22. It is apparent at first inspect 

tion that the anount of data gathered are not sufficient to outweigh the 

vexinbility of(individual responses to the food demand of ohicks. 

* legresriowc are plotted on the data and while there are not significant, 

there is * strong suggestion that there are behavioural differences 

between gull pairs subject to light and heavy food demands. This great 

variability in the data is also observable in the Herring Gull results 

and pr—onably reflects difrerences in foraging skill, possibly between 

esperienfied and inexperienced pairs, Furthermore, gulls are scavengers 

tbion often find their food in large luwps, so mere chance encounter 

with * large food item can Influence daily attendance at the nest 

to n agent *steewt» 

two ft81 days of observation warn done on a pair whose brood had 
n • j . r 

been ar t i f loial ly enlarged to four, this pair had reared the chicks 

.* *> 
'•l^r^M^^t.^^,.^ its <-, , 



Gc**t BtacftHMKlcad Gall* wwe« ptwtat * t tha oast. 

P*re*afc of obmurvKtioa t iwt 

>.*a o 
It 
2 II II :! ii §1 2 
26 1000 30/5 7.90 0 58.86 41.14 

116 1575 ~" 4/7 13.50 0 63.60 36.40 

5 1700 18/7 15.13 28.19 31.50 40.31 

5 1700 23/7 15.00 3.33 53.22 43.44 

51 1700 18/7 15.13 21.70 29.19 51.12 

51 1700 23?7 15.00 32.77 53,88 13.33 

J 2500 2/7 14.59 40.50 46.60 10.87 

J 2500 4/7 13.50 13.60 58.50 27.90 

< * * * * 

t 
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fig. 21. the proportion of observation tiae during which both adults 

were absent fro» the nest plotted against food demand of the family, 

tarus Marinas. Y * 0.0T74X - 13.6969. p > 0.1. 

Fig. 22. the proportion of observation tiae daring which both adults 

were present at the nest plotted against food ctenand of the family, 

LOTUS Mlninus. Y X.-0.0163X + 62.4311. p > 0.1. 
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to the age of around 25 days when observations were started. Dnfort-

unately, early in the third day or observations 3 of the chicks were 

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 demands were equivalent to about six adults, 

only slightly strained the food gathering abilities of the adult pair 

who were absent from the territory for only 27.6* of the time. Com^ 

n^p. *. «« *_ «-*«. — ^ — — 
><f5Ip5n average of 15.87% of the time the difference is not substantial. 

^-£n fact their closeness is interesting when compared to the performance 

of Herring Gulls. 

The amount of time when both birds are at the nest together 

decreases, predictably, with increasing food demand. There is probably 

only a slight biological significance in this relationship but it does 

reflect the more important inverse correlation between food demand and 

the attendance of individual birds at the nest. Also if Jther& is a 

general disturbance in the colony ,̂ as when horses run through it, chicks 

are dispersed often into adjacent territories. The presence of both 

adults will reduce the danger to chicks front such disturbances. 
< 

It seems that a Black-backed Gull pair gathering 2500 Real per 

day may leave the nest unguarded no longer than a Herring Gull pair 

gathering only around 1000 Kcal per day. Even if the slightly greater 

energy demands of the larger species is taken into account it is 

obviously a *»*» -efficient forager than the Herring Gull. When food 

demand is greatest a Herring Gull pair may have to gather something 

* J**, 
fVi^e &'<&,/*Ji-.%i'«^.jf^

tt*-Jiri*/i*><fr,4 t, f . „ : , , 
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owr 1400 Kcal per day and at this level of demand it is to b* 

expected that the nest would be guarded only around 30% of tbe tiaw, 
a 

A Great Black-backed Gall pair, in contrast, gathering Its nornal 

aaxinun ot around 2350 Real par day might be expected to be present 

at the- nest for sore than ?0% of the time. 

< • $ 
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' Gull population growth has been less in Nova Scotia in 'this 

century than in New Englandt this fact supporting the hypothesis that-

increases in range and numbers of the large gulls are, to some extent, 

due to their use of hustan wastes as food. Great Black-backea and 

Barring Gulls only began nesting on Sable Island after 1920 when the 

eastern North American populations were already at a high level 

(Brury, 1963), inlying that Sable Island is not an optimal breeding 

the reproductive success of both species is lower on SablC*|iland 

than in aost other investigated colonies through the exceptionally low 

success of Herring Gulls here is paralleled by that of non garbage-

feeding populations studied by Hunt (1972) and Paludan (1952). Ludwig 

(1966)« examining banding data frost Herring Gulls breeding on the Great 

Lakes* concluded that an annual production of 0.67 chicks per pair was 

sufficient to Maintain the population sise; there is no reason to think 

tnat the post-fledging Mortality of the Atlantic coast population is 

radiually different. Colony C was thought to be most representative of 
s 

tike Herring Gull colony on Sable Islandi here 108 pairs laid an average 

of 3.IS eggs per pair and reared 43 fledged chicks, an average of rather 

less than 0.42 chicks per pair, nils is below the nunber needed to 

Maintain population sisa, and it is probable that the Sable Island 

population is Maintained by iMdgration frost the store successful Bain-

land colonies, 

the p*tt*m of ohiek mortality oa Sable Island (Fig. ft) sets this 

populatioa eacng pnpalatiowa breeding with am insufficient food supply 
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and the fact that 099s laid earliest or at the peak of egg laying 

are not the *oet successful differentiates it free* all except Harris' 

11969) nr>Tmiy rwi slmkhoJa "in Hales. Presumably the advantages which 

accrue to Mghly'synchronised nesters are annulled by the somewhat 

peculiar breeding situation on Sable Island. 

Brwin (1971) reported that, Barring Gulls nesting, near Great Black-. 

backed Galls enjoy a lower success than those not so placed. On Sable 

Island the Herring Gull Colonies B and C were topographically siMilsr, 

differing Mainly in the greater nuaber of breeding Black-backs in the 

Colony B. the percentage of eggs producing fledging young in Colony C 

in 1970 was sore than twice am great as Colony B. the predatory pre** 

dilections of the Black-backs in a nixed colony and Herring Gull breed­

ing success. The effect of Blade-backs on Herring Gulls in Erwin's 

(1972) colonies is quite saiall compared with the effect on Sable Island, 

possibly because at the southern extreme of its range in Rhode island 

they enjoy less of a corspetitive advantage, 

m 
significantly to both egg and chick Mortality and that survival in an 

unstudied colony is higher than in a study colony. A colony where 

food is scarce say be sore sensitive to disturbance if wore adults are 

away frost the colony- foraging and those remaining possibly sore 

t > 

< * * -

? 

%> 

y 
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likely to pray on gall chicks. Stadias on Sable Island will thus give 

laaa accurate estimates of breeding soccess titan will investigations 

carried oat In a colony with an abundant food supply. However as ny 

colonies have bean subject to no greater disturbance by the investigator 

than any other, results axe comparable. In sndr situations as Sable 

Island quite snail environaental perturbations night be expected to 

have large desographic consequences and ninor changes in weather, 

investigation technique, or the nunber of Black-backed Gulls nesting 

near-by base a dispoztionate effect and account for the rather large 

—Afr~ -«— . - — — 
studied* -^ 

Mhere two or nore tasoncsdcally close seabird species are synpatric, 

ooapetitxon nay be denonstrably reduced by aorphological differences* 

staggering of breeding seasons ox partition of feeding and branding areas. 

Oornorant species enploy all these strategies (Boss, 1973) while the 

ants though not staggering their breeding seasons, do differ in feeding 

behaviour, area and apparatus (Cody, 1973,for su—my). She two 

species of large gull breading on Sable Island are Morphologically 

sinllar bat the Oerring Gall is only about 50% of the weight of the 

Black-backed Gull, tnera is no obvious Modification of bill Morphology 

as in the aoks (Bedard, 1969a, b) and little obvious partitioning of 

the branding areas. Certainly the Black-backs band to nest on the 

note -oonnandlng spots In adaed oolonies bat there is little oonpetition 

fox-space cat Sable Island and both species nnst itfsinUar situations. 

9m larger, slack-backed 'Oslis vnmmsun breeding earlier than the 

Bsrring OoUs and it is to be aspect** that this would ansae* a tenporal 
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ditpltcaaiant of paaka of food daaand of tba two apacia*. In fact tba 

alcwar danlocaant of tba laxoar irnrlm aura or lass aanlla this and 

tba eurtaa of food ilaaand ovarlap considarably and thalr paaka ara 

only about a waak apart. Coapatition batsaan thaaa apaclas saaaa to' 

b* xwdootd waluly toy diffterttaoM in weights, twich npftcl#>, *s *. -r̂ nfrif' 

qotac* of i t s siaa, faading in diffaraat araa* and to soma axtant taking 

diffaraat pro*. Diffaxeaoas in diata (Tablas 21 to 23) snow this and i t 

•ass* that tba graat Black^bacfead Oull'a bracing srhadwla i s adfcptad to 

tba availability of a spacific food sovrcat tba acbppling aactesral and 

barring. Hut this ijmriws ranaata lass oftan than tba Barring Gull 

supports tba oontantion that i t i s adapisad to a food aouroa of short 

duration. Barring <5olls, in contrast, do ranast and tbair brooding 

food supply doaa not paafc in abondanoa at a pradlctabXa tina of 

yaar. 

Erwin (1971) notad that Great Black-badbsd Calls arthlhltad a nor* 

this araa laying of both spacias i s about tao waaka aarliar than on 

Sabla Island and i t i s poaaihla that'at this latitoda abac* aaaaonal • 

i 

only raoantly bagon to broad in tba araa) haw a diffexnot faading 

pattarn. this aappdsltiOA i s aisAmiiad by tba fact that Barring CoJUs 

ara aora auocaasful than BLack~baoka at thla latitnda, Brvin prafar* 

asa4ua^^shsa,sa 4 aa aaMaaa^n t as* aaaa^afC daa^s^-3 aaafsaS anaa^hkaaaja'a a*ahgraj*aai at swajap^aaaj^sflaBi 

Tba cur** of food daawad of a notnml population of go*!* 

¥*~AC 
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substantoaljly about toe tine when the chicks hatching frost eggs laid at 

peak ofTTaying reach their fourth week of growth. It is demonstrated 

that food demand, in fact, would double in the period between the time 

when the peak eggs hatch and the chicks reach their fourth week. The 

fact that the calculated curve of food demand on Sable Island does not 

peak is of great interest. It cannot be argued that there is an unsur-
r 

passable limit to the amount of food that can be taken from the waters '-

around the island necause there is a demonstrable Increase in the food 

supply when the mackerel and herring arrive at the surface in late June. 

As a normally reproducing population increases its food demand about the 

time that this increased food supply appears, the unescapable conclusion 

is that food is already insufficient for the population before the 

majority of chicks enter their fourth week of growth and before food . 

demand increases drastically, the hatching rate of eggs on Sable Island 

is exceptionally 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 of eggs amd chicks being an attractive prey and as gulls are 

habit feeders the pattern of feeding, once established, is not readily 

abandoned even if a new food source does appear. 

The birds, mainly Herring gulls, leaving the island even at the 

time that food is becoming more plentiful are those birds which have 

failed in their attempt at breeding. Their migration is in response to 

conditions created by an earlier food shortage and results in the curve 
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tha graatar rata of growth of both Barring and llack-backsd Gull 

chicks without aiblinga «t 20 days of ago Is * furchar widdanca of the 

crucially short food situation on Sabla island. Tha diffarancas in 

growth rata* wax*, in both casas, st&atantial but so graat is tha 

variability of maauras of this kind that in naithar cans was tha 

dlffaranoa significant. Host intaraating was tha dasKaistxation that, 

in 1970, Colony C, tha nost ganarally succassful and rapraaantativa 

Barring Gall colony stodiad, tha growth rata of chicks hatching fro* 

ago* laid lata in tha saasoa was significantly highar than that of 

chicks frcai aggs laid in tha first paak of laying. Spaans (1971) 

found tha opposita. PrasxsMbly tha incraasad availability of food 

latar in tha saason allows this anhancsd growth. Shia highar growth 

rata and ralatlvaly graatar raproductiva succaas of lata clutchas 

of Sabla Island cxasparad with otbar raportad Barring Gall ooloniss 

jtwf >yf"̂ iKW> in datarsdning brooding svccass* 

tha lassar ability of Barring Gulls than Black-backs to raar 

anlargad broods On Sabla Island is sxpla^nad by an ayaai nation of tha 

ralativw abilitisa of tha two spacdas to gathar sufficiant food to raar 

thair chicks. Barring Gulls snst spand a largar part of thair tin* than 

Black-backs foraging to faad thair brooda. Shlla Black-backs ha«* tha 

WMliifii sad stranath to axnloit tha schooling ssuilaral. and tha tarns 

Swa»^s^p^ î|BjHpBTBf ap̂ pa* %PSS*P <a*sw •nanipj'sp* snavvai ^^p<a ,a» ^Bpĵ ^psssap^p*up* ^̂ ajar ^S*PSBJ^^WP™B> ap VPSPJPS ^ w n M i w i f l ap ^^^^^^^jj^2^^^^2J^2^t-

in tha watars around tha island, naithar food spacia* is afficiantly 

takaa by * hind tha sis* of a Barring Cull and tha graatar asoont of tine 
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Unas swst jste&d foraging seana that their chicks are unguarded for 

longer periods am they approach their period of aaxisnn growth. Oaring 

this critical tine Mortality is higher on sable than in colonies with 
.r 

abundant natural or nan aade food supplies, demonstrating the inportance 

of hunan wastes to breeding gull populations. 

4 
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APPEHDIX I 

Schedules of Barring Gull chick Mortality, data* of laying of 

eggs and dataa of initiation of dutches of varying sise. 

In tne figures that follow ahadad areas on tha schedules of chick 

Mortality indicate chicks whoa* reaains vara found. On tha histograms 

of egg laying, all datable eggs laid in a colony are shown by tha outar 

envelope. Ibe cross-hatched areas indicate egga which hatched and the 

black areas indicate eggs producing fledglings. 
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JJHHBMMOC Ia» Schadulaa of Mortality of Saxring Gull chloka in Colony' B, < 

19*9 (a) and Colony A, 1969 (b). 

of ona (c), two (b) and thraa (c) agga and dataa of laying of all agga (d). 
9 

JOPCTPIX Ic. Barring Gulla, Colony K, 1969. Dataa of init iat ion of 

clutcfaaa of ona (a) and two (b) agga and dataa of laying of aggs (c) 
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•ttMittX Id> Schadalaa of Mortality of Barring OnU chick* 1B Colony «# 

1969 (a) and Colony A, 1970 Ob). 

ktaBr xmamJX 1m. Barring Galls, Colony X, 1969. DataflHc lai t iat ion of 

clotxihaa of ona <a)# tan (bj J and taraa f c) and dataa of laying of agga (d), 

APPPPI3C i f . Barring Gull*, Colony A. 1970. Dtttas <^flfla-tiatioa of 

clntdbaa of ona (a) * tuo <b)» and thrae (c) 099* and dataa of laying of 

(d). 
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aPPgMDIX Ig. Schedule of mortality of marring Gull chick* in Colony £>, 

1969. 

V 

MPPOCIX Ih. Herring Gulls, Colony P, 1969. Date* of initiation of 

clotchea of on* (*), two (b), and three fc) eg§s and dates of laying 

of *9gs (d). 
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4, 
I i i Wmxlvy <MiM Colour *>» 1970. Datos of initiation of 

elvtohM joC on* (a) * two (b) * Mod thr— (c) . 099* and 4ataa of laying 

of off* (40* 
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II. Sona&ala of aortality of aasxlaa/ OaU. ohlcka i» Colony B« 

ta^^r#F^aaa^^p^wi#fc >^^»# a^MP>a*a*^hajaiA «a»aajp*a*aB^a/ ^^^^aiaiwaa^f a^ j j JVMF a ^» • a^afc^n^aw^ %0w* nii4a>ab^RHwmh %*a»™wia ^^-^c 

clatctoaa of oaa (a) , tap Cb), and tteaa (c) agga aad dataa of laying of 

Cd>. 
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unmix 11. Schedule of mortality of Marring Gull chicks in Colony C, 

1910. 

xevntHX lm. maxim Galls* Colony c, 1970. Data* of laying of clutch** 

of on* (c), tMD Cb} r and thra* (c) «gg* and tha data* of laying of aggs 
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APPEKPIX I I 
*, ii i i m M w w w w w w 

Schedule* of Great Black-backed Gull chick mortality/ dates 

of laying of eggs and dates of initiation of clutches of varying 

site. 

In the figures that follow shaded areas on the schedules of 

chick Mortality indicate chicks whose rewains were found. On the 

histograms of egg laying, all datable eggs laid in a colony are 

shown by the outer envelope. The cross-hatched areas indicate eggs 

which hatched and the black areas indicate eggs which produce fledge-

xxngs* 

* 
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JtfPBHDIX Ila. Schedales of Mortality of Great Black-backed Gull qbicks 

*on Colonies F (a) and B (b) in 1969. 

ACTBMDIX lib. Great Black-backed Gulls, Colony F, 1969. Dates of initia-

tion of clutonea of two (a) and three (b) eggs and dates of laying of 

eggs (c)* 

AFHSNDIX IXc. Great Black-backed Gulls^ Colony B, 1969. Dates of initia-

gion of clutcbas of two (a) and three (b) eggs and dates of laying of 

eggs (c). 
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ACTPPIX l i d . Schedule of Great Black-backed Gull chick Mortality in 
ss' * 

Colony A, 1970. 

APPEMDir He. Gxeat Black-backed Galls Colony A, 1970. Dates of laying 

of clutches of two (a) and three (b) eggs and dates of laying of eggs (c), 

MOTMDU Ilf. Scheduler of Great Black-backed Gull chick Mortality In 

Colony v, 1970. 

JICTBPIl I lg. Great Black-backed Galls, Colony F, 1970. Dates of laying 

of clutches of two (a) and three (b) eggs and dates of laying of eggs (c). "-
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APPBUDU I g u Schedule of mortality of Great Black-backed Gull chicks 

in Colony B, 1970. 

APMWDIX H i . Great Black-backed Gulls Colony B, 1970. Dates .of i n i t i a -

tion of clutches of one (a)* two (b) , and three (c) eggs and dates of 

laying of eggs (d). 
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