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“shifted its foraging towards some of the areas exploited by the Black— 4

) "t"_‘capped Chickadee on the mainland and broadened its foraging range in other
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% il : 'changes in bird density and niche use. A study ‘was, done on the terrestrial _-: gl
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INTRODUCTION
Characteristically islands have impoverished biotas (e.g. Lack and Southern,

1949; Anderson 1560;\%?‘!'6812011 1962; Crowell 1'963_; Grant 1966b; Diamond 1969;
Keast 1970; Lack 1966,1969,1976; MacArthur 1971). In some cases ecological
types or tsxonomic groups common on adjacent mainlanﬂs might be missing

frotn an island altogether (l{eest 1970) The main purpose of this study was

to determine if this was the case for Gull Island and 1f so how it affected
density and niche use.of the bigds which did occur. The term niche usée is

used'td differentiate the actua faraging behaviors -and habitats occupied by

_the species in th:l.s study from the possible wider range of forsging behaviors

and habitsts esch species mi,g'ht occupyunder sogle other set of conditions

f( -
A n'umber of suggestions hsve been put forward to e.xplsin this insular

sparsity of spec:l.es. degree of isolation, t:l.me of isoletion and size of igland.

Traditionally, isolation and time haVe been used to explain reduced insular,
faunas. Remoteness-from a’ mainland source may,make invasion unlikely or
impossible. The numbey of species on an isolated island should grow with

time as the chances of a specles reaching s_ech an 'lsla‘nd increase with time

'MscAr?ﬁ%r and Wilson 1963). Hndoubtedly with increased isolation dispersal

should gradually decrease (Hamilton and Rubinoff 1963). Anderson (1960)

lsugg‘ests ‘that 1f an island is colonized by walfs the effect of isolatian .

i

should' be due  mostly ‘to the nigldﬂ, selection inwolved in tl'nle waifing process.

MacArthur and Wilson (1963) ‘I'.havvs made isolation an integral pstt 6f their

equil:lbriuu model Other authors' have discarded 1soletion as being of little .

consequence (Crowell 1963 Lack 1969 Morse 1971 19??) although in the cases

‘_they mentioned distances were;not-extremsly greatt For example Lack-(19§9)

.reports that nine—tenths of the--'British_birds Hot breeding in Ii-elsnd‘have
been observed in Irelsnd or. have occasionally bred there. In this case

~

dispersal does not appear to be a problem. Slmilarly

LI

e _.
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‘Growell (1962) suggests that many species have not settléd in Bermuda

although they have been recorded there. Morse (1971) has observedmigratory land

hirds flyiné across long stretches of open natef-in\the direction cf
islende in the state of Maine. He furthet afsumes that these small
Maine islands (0.2 to 1.5 ha.) may share a common gene pool with the
mainland.-ﬂe bases this aeeunption on incomplete handing and_récordiné
vocalization data and the existence of a. floating population on these
islands where only one pair of one to three species are found

The effect of severe climatic conditione is another factor that may

contribute to- the paucity of inaular faunas (Andereon 1960 HacArthur

.end Wilson 1963) They aseume that adverse weather conditions would

Lk

lead to increased extinction ‘rates..On the other hand ' Crowell (1962)

- and Cody (19?1) hnve suggested thet insular climatee are more

’ predictable and equable, therefore less severe.

An island's size might also contribute to impoverished biotas.:
ﬁmpirically species divereity'tende_to decrease with reduction in size
) : ’ : .

of islands (Anderson 1960; Crowell 1962, 1963; MacArthur and Wilson

l963"Diamond 1969‘-Lack 19691 Power 1976). This ie also the éase for

1 eize of forests- (Horse 1971} Decrease in diversity of speciee with

decreaeing island size could be achieved by a reduction in the divereity !

/

I'of the hqbitat. Simplification of the island's habitat might be the

result of reduced topogruphical diversity and edaphic conditione

‘(Anderson 1960 MacArthur ‘and Wilson 1967) A IImited range of alternati—

' ve ecological resources due to 1imited habitat might exclude speciee '

that are epecielists in. favor of generalists (Lack 1966) Diamond

"(19&9) did find a trend towarde increaeed complexity of habitat with

a?:.o CLBAL hE R L3

&
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increased area of islands in Cdlifornia. Ahdereon (1960) and Crowell (1963)
suggest that some islands may be too small to eupport.self*perpetuating
populations of certain species, Morse (JQ&?) observed that some species
only occurrad on small Maine islande if the forest oize equalled or exceeded
the size of the species territory on the mainland Hany species could there- ’

fore be excluded due to lack or apaﬁeity of proper habhitat or hy their

inability to establish viable.populations.

HanArthur, Recher and, Cody L1965) have euggeated another faotor that may

:'1ead to. lower divereity. They found chat birda from the ieland of Puerto.
Ij}-‘Rico acted -ag’ if their hahitet wao nuhdivided into eoaree layere while birde,s

.Eon tne ﬁanama mainland aeted ae if theix habitat was more finely divided.; s :

‘IThie leyering was not an intrineip part of the foreete as’ hoth areas had {1

a eimilar tropical habitat hut appeared to -be an effeo: of ecologicdl

o

.interactions among the epeciee preeent. Each, layer supported similar numbers

: of birds on both 1sland and mainland. Terhorgh (1967, c. £, HacArthor 19?1)

found this to .be unimpoxtent in the Bernyien avifauna.- e
whereaa eympatric congeneric species -may be eommon on ‘the mainland they
(- ih
are. frequently uncbmmon on ielande (Grant 196?3, 19663, l9ﬁ8) Congeneric_

apecies presumahly are more,aimilar ecologically then epeciee of different

' -genera (Grant 1968) Competixion would thne be greater among congenere than -

among non«congenera. Even if the: reaources of an ieland are eufficient to

resource by exogenous meane eould eliminate.a population ehich would initially

be small due.to limited area of the.inland (Grant 1968) The reduced divexaity

s and abundance of island resourcee would probably aleo render tuo apeciee

" even more similar in realized niehe and’ grently increaae competition. -"

f,

-

¥

_ support two congeneric speciee it ie poeaihle that the reduction of one é:) .

T
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Iapecias \“ e ‘."-‘

! 1965a, 19663 MacArthur, Diamond and l(arr 1972 Diamond 1973) Thie

-"Diamnnd and Karr 19?2 piamond 1970b Yeaton and Cody 1974) Lower

The factora which determine which apeeies will be present on an

’

igland are open to speculation, According to Morse (19?1) it is nnr. the
result of one species arriving before another. In his work on migratory . .

. ) - . : = ! P Sk ‘*.
woodnwarblers (Pa‘rulidae) in ialands off l;he'eoaatvof Maine, Horse" ..

found that an order existed in’ the way species were excluded from

island to island but it was :Lndependent. of thé order of arrival of. the
'

Island communit:l.es often have higher total bird densities than

adjaeent mainlandn ef similar habitat (Gram: 1965&, 1966c) Densities ‘

~phenomenon is not: restricted to birda a.nd has been observed ﬁnr other '

\/ =

"vert:ebrate groups such as salamanders (Batrackoaeps attenuatus, Anendea

Iugubma) (Auderson 1960) - and lizards (Ctenoaam pectmatcz C‘nemz,do-‘
phoms commn‘:.s‘ - (Granl‘. 1966b) The preaeuce of equal or higher deusitiee

on ialands ia uaually t:he reault: nf l:wn or moré speeiea having far _

'denaer populations on the island than on the mainland (Crowell 19614
'-Grant 1965a 1966(:, Cody 1971 Horse 197?)~. Grant (19653 1966b) fodpd l:hat .

K -two Speeien of birﬂs on Harias Magdelepa, in Mexico, made up 402’ of the

tol:al ntmber of birda. Growell (1961 1962) obaerved l:hat 80% qf Bermuda

4,

common to both 1sland and mainland their island denaitiea were higher PN E -

i 5 R R

than on the mninland. HWever, rotal iaIand densities do not‘. always

.

' ‘ex::eed mainland pnpulations. 'I'hey may be lower or equa.'L to them (MaeArthur, '. 5 :

-l

.' may be 20 X to 40 Z 'higher on ialand l;.han mainland locali!:iea (Grant

I.birds eonaieted of only three epeeiea. When theee abundant speeies were ’\ o

‘ ieland deneit;iea are preawnably the reault of a reduetion in t:he number of - i




copen s e et

e e |

3B

.

- ‘o0 ' " G 3 W b
R T s e 2, S PP
. ' -

5 " : -
i o Sy ~

.species without concomitant increases in the densities ofpspecies

. Lwhich are»pre§Ent.

&

¢ ' s '.,Ec

_ Lower competition due to the absence of many species seems to be the

. ~most frequent explanation for both lowver and higher island densitiea.

i - ¥

A

‘With the elimination of ccmpetitors a. particular species can broaden/ b2

\,‘”\

‘jits niche by exploiting a greater range of resources. According to -ﬂfu_‘

: ,'."" }\increase in density relative to the- mainland Inger and Greenburg (1966)

'r”removed. ' [}'f- f,f§§~_, "”'w;;_v

e

[when densities are lower fewer mainland species are found tc be present.ﬁtf“"‘l,

l={Crowell (1962) has suggested that a- carrying capacity exists for *,

£

‘J?ﬂDiamond and Karr (1972) such a‘broadening of the niche leads to an.

1 F *

¢

:'abundance by a factor of 2 to. 4 depending .on which species had been

Diamond (1970@) has also used the broadening of the niche to explain f""":

"¢ ower . densities. With.lowered éonpetition the‘species isiallowed to

expand in suboptimal habitat and 4n. thesb areqs does not maintain the

-

f'fhigher mainland densities where competition/restricts the species to vl

7f'its optimal habitat The end result nnybea nerdecrease\in density..ffj'

..'

'"}‘.ties occur when many or most mainland Species occur together whereas

'n..

b

g particular habitats as entities themselves and that when the number of

;:important factor in7determining the organization of idland avifaunas;"

1

:per species This finding implies that interspecific competition is an

"{-'Crowell (1961, 1962) Grant (1965a 1966c), Diemond (1973) and MacArthur, o 9

: “:MacArthur, Diambnd and Karr (19720 have found that higher island denai— f]

“dl'species is reduced there may be an increase in the number of individualsi"tagi:ﬁ'(
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A number of other explanations heve been given for density
. 1}

differences between isiand and mainland popupations.-Krebs Keller and
Tamarin (1969) suggest that an island may not be,big enough eo allow a ,} .;iﬁ ;.
population to regulate its numbers by whatever mechanisms are usually e
employed by a speoies and therefore higher densities are achievad. ;

Lower predation pressures may also play a role (Anderson 1960 Grant

s & '..‘vl..

1966b c, Diamond 1970b) Lower densities have been attributgd to genetic ;f%tvlj:"

‘

deterioration in isolated populations, caused by small gene pools, reducedqu*':7“‘

‘ intraspecific and interspecific competition and short survival time of 'VE'

.l ‘Occurs (Svardson 1949 Hilden 1965) Crowell (1961 1962) fpnnd that an

increase in the density of Bermuda birds'was accompanied by a’ closer spacing Al

s I
t

'i of territories of Cardinale (chhmondena adrdinalas Linnaeus), Catbirds

(DumeteZZa carolznensts 1innaeus) and White—eyed Vireo (Vireo grtseus f

(Boddaert)) rather than by a reduction in territory size, whereas Yeaton
s ok '-" Coae .1 - .,-,- R

and COdy (1974) observed a decrease in territory aize of Song Sparrow :'9--1?

.t

decreases in territoryrsize of some species on small Maine islands. Different

o u’./\_i"

. * o
feeding grounds (Tompa~1%64 e f Grant 1965a) and nesting sites (Svardson ..=k‘ ‘

.:'1949) have been acquired by some members of populstions of Larua rmdtbundus

' % % a w St
o~ - ) .. (. Dl
i e e 2.
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ffahift (Diamond 1970& b 1973, 19?8 HhcArthur, Diamond and Karr 19?2)

;W:Schoener (1965) refers to auch ‘a broadening of one or. morc parameters 55""

:{due to the absencc of competing species, as ecological r&lcase" ’The .. f;
':fﬁiihchange“in niche nced nct be an expancipn but may simply be a shift frcm ;;
. “'ﬁ'one ares tc anothec.pc even a contraccipn (Hbrse 1971 MacArthur and G _ﬂ? )
"{j5ﬁ3w1lson 196?) e p A ffi{ff?;l}h;Héfg:*fffffl?jfiiff;il”fﬁl}i' R
} Niche ahift can‘occcr in c nupber of acecc incluiing the exploltcticn‘l‘

'”v?;fcf a greater range nf altitude, habitat, verticel fo:aging positions,'lk.f ;-ﬁ--.'
L'-}foraging behavior and diets, or a cambination cf these (Diemond 19?0&, P
."'!1973, 1978 HacArthur, Diamond and Karr 1972) Altitudinal shifts can .

aRHEGCcur on islands with proper topographical variation Diamond (19703)

-niéobservcd such altitudinal cxpansiona on emall Southwestern Pacific .
ﬂ.ﬁztt;islands where some BPEcies were cbsent, ..l' | BRI f
: Habitat ahifta are common and have beep opsecvec;on.e numbec of. ‘ tf,i
fi;_ialanaa including Tcsmania (Keast 19?0), Bermuda (Croweil 1961 ' f:;f

' ‘5Lh1962), Puercos (Macérthut, Diamond and Kart 19?2), thc Canary Islands

;?at (Lack and Suuthern 1949), Madeira (Buxton 1960), the Azores (Harler ?1w::“u

““::1962) obserVed increases.in habitat exploited on; Bermuda even though "':flh

:jthe forest height of the ialand was lower thnn on the mainland.,

i g o Fea” " - ‘f; . ;f,?_
.2‘1:‘0 r N }“t{

ccmparable biomass CHacArthur, Diamond and Karr 19?2) Some iSIaﬁds"*;{l.?. . i .
;-ixhowever ha%e much higher biomass of birds than comparable main%gndl .
I:“Ihabixats (Crowell 1962 Grant 1966b Horse 1977) . o

l,‘ As- alfeady mentioned above islands tend to be specics-poor.mfhé;:..
ijspecies that are present on tce island may continue to explcit the scnne‘I

S ;;‘;habitﬂt (HacAtthur, Diambnd and Karr 1972) or they may undergo a- niche l

: @3{iand Boalman 1951) and Southweat Pacific Iﬂlandﬂ (Diamond 1970a b) C:OWell 1961 ;ﬁ s

wree YA
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Bermuda.. "

,',‘:bill and feet (CrOWell 1962, Diamond 1970b Keast

'“junderwent no shift in niche.‘In the remaining species expansion of

'°.“[1positions were much more common. “ fw ,-1{‘ t‘.; b 4;4';”f?“?f--

.“hlend itself to such a: study Qhanges in diet and foraging behaviors 1‘”'

”. 8

Vertical shifts occur when a species forages in dfgﬂerent vertical

. strata. Such expansions have been obserVed by some authors (Diamond

.1970aj, Machthur, Diamond and ‘Karr 1972 .Codygi@}h) Crowell (1962) %

- observed no such increase in the range ofrforaging heights in birds in

[

Changes in feeding methods and diets may be the result of reduced

=

th ,;competition. Such changes are not as common (Diamond 1970a b 1973) and .

: “u{_were not observed by Crowell (1962) in Bermuda. Sheppard Klopfer and

’ ot --,- 1 32 ET i e e T et Y L g W
SRS o T Ty

Often when a species is on’ a Species—poor island expaneion of the

fjhdniche other than in diet and foraging behaviors appears to be prompt
i;?and does not require morphological change (Diamond 1970b Cody 1974)

'.Longer isolatiOn,may result in genetic changes which could lead to )

.‘

L fchanges in diet foraging tactics and possibly morphological changes in: ;;

1970, Cody 1974)

.

Diamond (1970b) found that half the birds of the island of Katar f .\

~1

.“.

“SQ:hfdiet and foraging behaviors was the least frequently observed ecolo-n ;

E ':iirgical change. Changes in habitat, altitude and vé@tical foraging

.

In the section dealing with niche shift, in this study, emphaais was J}C;,l’d';:

T?”not investigated as" the tOpography of the mainland and island did not

Ve ] x -
% G o 3
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o b
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were ‘also ruled l,out since changes in diet are very’ likely to be reflected

‘. ~j_n foraglng localllity and activity (Hee'penheide 1975) Because of the . ' '

taxonomic diVeraity in speciea considered in thia atudy, the emphasis

~was placed on- foraging and nestihg sites rather than on foraging behavior. '

|

i Gull Island 1a1an offahore_'laland off the iela_nd of Newfoundland. ) K

B g s T 17 s

: 1ies clo‘se to shol:e'."and.'ia's‘mall although'la'r.ge enough l:o supp‘ort

) 3 w1 AE PP B
populatione of moa[ passer:l.ne apeciea on the adjacent mai-'nland o5 o B A g
s Moat of tha reeear h done on: tha ecology nf islanda hae been reetricted p
.. to more climaticall‘y moderate areae than Newfoundland. e g. the Western f
. o 2 g B . o T ,‘J

coaat %f the Uniteda Statea (AnderSOn 1960 Diamnd l969), the Pacifin’ =, | o

“'-‘_'f"coast of Mexico and the Gulf of Panama (Grant 1965a,b 1966b ey HacArthur e

r -"‘_': '--Q'I'_-.; _:'; . ",'-"-ef; a?. 19?3), the Caribbean (Machrthur, Reche‘r and Cody 1965) Bermuda SR

] . "-'-":(Crowell 1952, 19&3ol Sheppard Klopfer and Oelke 1968) and . Ehe Southwest fz.‘"-
/I ’ | : ’..Pacific (Hamilton and Armstrong 1965' Diamond 19?0a,b'-,_ 1973 Terborgh !I
“: h _and Diamond 1970) Although Morae (1977) compared the av:l.fauna of small o - . /
.J .‘: ; | D Haine islands to adjdc‘ent mainland much of the research in northern S ‘f L
& _'- : ] latitudes has heen redtricted to the study of aingle taxa. Ho‘:'se (1971)
‘I . Rt : 'I'.,:ag:a.uliet:l.'l.*oo‘c:l--tl.farl:ulerel r(l’r::rull:l.dne) ‘on- apruce covered islande in Muscongue 5 ' A
: . Bay, !:Ieine I‘Cody and ::.ody (1:372). working farther north ‘on” r.he Lewie and s ® »3 9K
4 N -_,;'Shetland Ialanda, etudied territory size, clutch eize and dfo.od An populat:iona' N
‘ f '-'.'_of wrens (’ﬂ’oglodyi‘:ea trogZodytes Linnaeus) ‘- * o : '_ .- : ‘ L
".’- ’ . ; Although mu?ch wo'rk haa been done‘on lsland ecologylt;his atudy ia ‘ :: . | :__:_
‘ | :I- w different from moet; in t.wo major waye Firnt, Gnll Island iarheing = I ; ‘
. ‘ ".I:compared to another mdch larger 1sland, Newfoundland. Secondly the i
“ﬁ i "-.",:'.'I.atudy was conducted a, i 1ocality further no,_rth in a, more seve‘rel 3 .

e

‘ .-"_-'_"cfl.imte than most oth]r studiea of island biogeography, end apecies




diversity tends to decrease from low to high latitudes (Klopfer and

,MacArthur 1960 1961 MacArthur and MacArthur 1961; Connell and Orias

19643 HacArthur 1965; Ricklefs 1966 Recher 1969, Emlen 1973) Another

'difference. encountered from temperate to tropical regions is the

: increase in the prope::}on of non—passerine birds in the avifauna

<(Klopfer and MacArthur 1960) It is of interest to see if either or:

both of these fa tors lead to smaller ecological differences between c

"!F*
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1

' hl"i 3% Kgyers an. area of 0 95 km and"conaiate of open, grassy areas along the

'.v_‘.l-i-coast ("Puffin slopes , Hauuder and Threlfall 1972- and meadows Haycook

:j;'$1973) and within the interior moatly old growth forest. Haycock (19?3)

'hag:;alao mentions the presence of boga. ﬂalsam Fir Cébzes balsamea (L )Hill )

z ﬂ';Fir ia the dominant tree apeciea.-_'H-ZfV:lﬁfﬁ,f"jdi'xi:f:‘=='ft

e‘::f"'\--".

a) Method

-3:*ﬁpaths (Figures 2 and 3)& Markers, made from red,yarn':were placed every
:'j{5;15 meters, on trees within the forest and on small shruba and atakeel

'3‘ 1elsewhere. The ttansecta an the 1aland and mainland meaenred”fﬁﬂh km

; . MATERIALS AND METHODS S T e

Research waa oondueted on the weatern half of Gull Island (w1t1esa '

Bay Sea Bird Sanctuary) ( 4? 15 N, 52 46 W) and the adjacent mainland

South Head Hitless Bay, Avalon Peuinsula, Newfoundland (47 17 N 52'

. 47 W) (E‘igure 1) Th:l.s area lies w:l.thin the Avalon, Boreal forest region . 3

: (Rowe 1972)

',-v et L. o T

; ,..-e_..-' Gull Island ia located 1.6 km from the nearest point oE land Ii:

2 L L Sl

-

,J..

.-‘

'f'is the dominant tree species. Dead treee are quite common.nu-fif'irﬁ

P TR
. - et o=

I i‘ '.-;\ t(

South Head Witleas Bay, °°m¥r1993 Open,areas (farmer 3 field, bosa fv{. o

" 'r_1

:‘fand heathS), gspecially along the coaat;and aecond growth-forest Balsam

Authoritiea for scienrific names were taken‘from Fernald (1950) for :

‘-?j”plant epeeiea and from the A 0 U..cheokliat (195?) for bird species

'Line tranaecca wefe establiahed at bo;h localities, along greexiating

? ‘a,‘_h‘_‘

e 1 _and 1 62 km reapectively. Both open’and forested areaa were 1 _lni‘;it--:'f“ et
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Figure 2. Map' of Gull Island. Dotted line indicates tramnsect area.
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. Figure ‘3. ‘Hap of South Head, Witless.Bay. Dotted 1line indicates transect

area.
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* binoculars, or by sound. Each sighting was recorded on data sheets.
fog) were discarded A total of 30 censuses were carried out on. South

‘ eut on Gull Ialand between June 16 and July 26 i97? '_ .ﬂ. 2_. J: A

l:- b) Analysis : _‘3-.uf‘f~

.t.{South Head and Gull Island, using Shannon a Index (Pielou 1966b) Thia ,_’"

' index ia .a function cf the populatioaa of the aeveral apeciea preaent;'

. per apecies. Because the underlying‘distributicn of thesée indicea ia

' unknowu (Pielou 19663) 2 Kruskal-Wallie test (Sokal and-Rohlf 1969)

‘was utiliZed to compare the diversity indices of .each locality

ﬁ~They were expreaaed as birda/km of 1ine transect. It ‘was aaaumed that --I
"_the sanie within apecies for each area. These bird density values were-

‘ variance of a aample independent cf its meau and,reducee the WEight of
‘g Rohlf f969) To comparenpan monthly densitiea, fcr June and July, 3%"
e within each.locality, a t-teat on the difference between twc meana

'(Sokal and Rohlf 1969) waa employed tc compare the converted 103 data.' *';g

“;A aimilar test wae use% to comnare tetal summer denaitiea cf the areaa.

approximately 40% was open on the mainland.
CensusEa of passerines were conducted in the morning,beginning within’

one hour of ‘sunrise. Birds were located either by sight, using 7X50 _ "8 o

TS T W L

Censuses interrupted by adverse weather conditiona (e.g. rain, heavy

Head Witleas Bay, between May 13 and July 19 19775 (11 were carried

Bt e o R
e -

4

A

-~

DiVeraity indices were calculated for all ceneus days, for both ";::335;'

It takea into account both number of speciea and number of individuals

Bird denaitiee -were calculated for each cenaue day and each aite.

/!

the detectibility of the birda on. either aide of the transect paths was;

thed converted to common logarithma Such a: transformation rendera the C

a

the variance where valuea ténd to. be very'amall or large [Sokal and

A

. k
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corresponding counts were carried out on Gull Islaad.

2 b S Y, i i
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‘ ‘. esl:eblished.»'l‘he Biltmore Stick, celibreted using the above method

S L LT
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Densities were also.calculated for individual species which. were

common to both localities and present in sufficient numbers for

’ comparison betwe_en localifies. A L-test was used. to compare densities
within each site"(June vs. July) and between sites. When soecies showed :
no monthly differences for both sites ,total June plus July data weére used
for comparison. When oue or both localities showed monr.hl.y variations )
in a species density, two comperisons We.re ms.ds, one for each mont:h. -‘

Censuses taken during Hay on South Bead were not used because no TR

“t

. R = : Lo : =
- B i oo P oY
- o Y maey . 4 o T T, TR s T |
8 F - : D . . B

Sy =;Z-;: II Stucture of the vegetation '

a) Hethod ' ‘.,-,-.:“'

N

To establish habitat preference of ‘some. biﬁ species, plots were o

1

Sampled using the method described by James (1971) and James and Shugart

{1970) A Biltmore stick was held vertically at arm s length 11 28

*meters from, a auspended brightly colored stick. This ccinre@ stick

: was sighted and the appmpriate "lengt:h" 'permanentiy marked on the

Biltmére stick By suspending the colored stick in a desired area, a ,‘ ]

L Y

circular plot of 0 04 hectares (diameter of 11 28m (37 feet)} was

: was used to determine whether the ebserver was_ within the sampling area.

g Tree species and diameter at breast height (eatahlish‘ed using a,

o

Bi}.tmore stick) were determined for all trees within the plots and

recorded on- data sheel:s similsr to theMused hy Jsmes and Shugart

ik

(1970) Trees were classified according to the:ir diamerer into the

following categor:l.es A (2 54 cm -7 62 c.m) B (7 62 cm — 12 70 cm),

'I

C (12 .70 cm.‘—--.l? ?8 cm), D (1? 78 cm: -25 -’40 cni) E (25 40 cm - 30 48 cm),

f iy

P T,
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f{ 1:Lff‘f47'l'f-'; canopy. imilarly, readings were taken for ground cover by extending

e I T s s PP S B e g

E 5 T
- i»‘a;rw“\l"

gy Rt sy A e ter 1 5 oot in

s , ) . J
; - / g
N = o
f - D g e 200 e
" L] L \ . & - . 4 L v
b ¥ ( 30.48 cm - 35.56 cm).nG(35 56 cm = 39 64 cm) end i ( 39 64 cn +) o N
£ Shrub density was determined by counting the number of shrubs found in-an . R %
) area :he*width.nfoutstretched arms on -two transects at right angles to % !
bt _ o i
A ; each other and passing through the center of the’ sampling plot (ares of " :
. 33 5 m ) Shrubs were defined as trees with a diameter of - less than
2 5& cm‘ They were identified to species. PIPA E
s &a ‘-glfzi;-”a‘ An ocular tube {made from an empty roll of bathroom tissue with
: a .- .“_ L O

two strings at one end st right angles to each other, to sct as sights)

was held direotly overhead to determine the presence or sbsence of sfd;-"'-;

W

‘
.
B

the tnbe at erm s length and directing it downwards approximately 1 5
meters in front of the ohserver. Approximately 20 plus or. minua readings j.; il

_ were tsken alternately for cenopy and ground"cover along two transects,«-.é'
LY 5 TN TR
st right sngies to ench other and passing through the center of the T R

plot. The dominant ground cDVer plants were also noted. ; }?T“_g. 1: ;f":ﬁli-f”'ff‘

Haximum cnnopy height was established using a, mirror to which s smell

T =

level had been sttached. IThe mirrox: vas held at am 8. 1ength, o 9 meter '_ Vg e
from the ground. The observer walked towards she tallest tree in the j':;,g :

i &, plot until the crown sppeerea in the mirror. The distsnce from the

height of the tree (James and Shugsrt 1970)

v

- ::5: Plsnt censuses, taken slong the estahlished line transects, were

..

im b ;l;i used to determine the breeding habitats of two of ‘the” commonest bird, i?fﬁfﬂiiﬁs 5

wiaca (Merrem)) and Northern waterthrssh (Seumus novebomcensw

(Gmelin)) For these two species, the perch of singing nsles constituted ._é?
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”,é. :“. ! . " 5 the ¢enter of the plot (James 1971)‘ In Northern Waterthrush habitat\
75;5” ;?" : A "the“résence or absence of water was also noted For this study breeding ' {
: - habitat therefore constituted a circular plot of 0 04 hectares around ; | ‘
i i ;"J. the perch of a singing male.' l 4- 2 . 8. ; \;i
f{ . e To investigate foraging habitats of the Boreal Chickadee (Purus
.' :t;.yi'_';, hudsonzcus Forster) and Black-capped Chickadee (P. atrtcaptllue .
R W Linnaeus) on the mainland and Boreal Chickadee on- the island, circular ; i
5 plots Were chosen along”the line transects, to corresnond to the ~“x! }
Rt “ .last tzo ‘estimates of 'tree der;sit}; penQAha.did not differ by more .' o &
fi§?:5L5'3E;:7€tég f‘ than 25 trees (James and Shugart 1970) / .;",if: 5;.‘. g . ;'
.5Ef?jh;;:;\:i;.f'§.;rﬁ Seven plots were samoled for the breeding habitat of Ehe Northern A‘::'f ‘lff; ﬂ;;,ﬁ

Waterthrush at both localities. Six and seven were taken on the island

21 ST
’
>

and mainland respectively for the Fox Sparrow. The number of plots f?"

- , "

L

' ;.Jffik',i'sampled for the foraging habitaﬁs of chickadees was as follows. eight

T,;NI'EE“R for the island Borgal Chickadee, Beven for the mainland counterpart

.5i“il;ﬁhih§§fikﬁ and nine for the Black—capped Chickadee.}.:Vn:nffiigf-~‘{ J

goveg Mg B Hg .

ﬂ\”ﬂ5il b) Analysis' - :
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Total tree and shrub densities were calcul'a-ted for all eauplea and
converted to common logarithms. A t-tést of the difference between ewwo - o

‘means was ‘used to detect differences between 1oce];il:ies ., Where variance -

appear'ed diffe’rerrt' an equality 'of var:l.ance test (Sokal and Rohlf’ 1969)

was uaed to see if the localities differed aignificantly in variance,
A o aew ' To compare tree and shrub composition and structure of different

habitat‘.s, principal component analysis was, used. The program employed

'-:l" = A

e ‘. was SPSS Factor Analysis I’Al wibh Varimax Rol:at:l.on (N:Le 32‘: ai. 1975) ;- a g et J

This method takes a given set of var:lables, usually intercorrelated

t/o aome extent, and tranafome rhem inl:b a new aet of orthogohal exea ey

.) . ,‘..

Al |
E

(componem:e or factora) unrelated to each other (Huntiligfo‘rd 1976 NiE :
et aZ 1975) 'I.'he firet factor selected accounts for the moat variance.'-l i ¥ R
poaaible from the total variance, the aecond accounts‘ for the Sreateat-- :
; poesible remaining amouul:, and eo on. All such —:Lsolated factors arex“‘_l. :
? ‘I Un.oorr.;lated W;Lth each other. b By Ty 0 ' ' :

‘l‘he analysi waa not eerr:l.ed nut on rew dat.a but: on: percent occurrence :
o .' within Each aample. The Variables for tree compoait:!.ou wewapecies
- L \.». ) ' r '-..‘_‘ _____‘_‘_‘..._ % . e 1" -
i N aud diameter aa mentioned above, and for ahrub analysia shrub species. ;

. e

Tree apeciee were the following- Balaam Fir, White Spruce (Pwea glauca

(Hoench)Voaa), Black Sprueé‘ (P marmm {Miller) BSP ) Hounta:ln Alder

(Al'.me:a cm,apa (Aiton) Purah), American Whil:e Birch (Betula papyz"bfem ® B "‘,‘:‘: -

o w Harahall), Ameri.can Mountain Aah (Sorbua ammcamz Marahall), Barrram 8

Chuckley Pear (Amelanch‘z- bartmwm (Tauah) Roemer), aa well aa "_'

o

dead rrees. Shru‘b apee:l.e.e coneial:ed of Balaam Fir,. Wh:[te Spruce, Black

' 2 Spruce, Mountain Haple (Aoez' apwatum Lamarok), Bartram a Chuckley Pear, 1
. . ,I _" ta - .| '__‘ C s z_‘ : ¥ Y
" b{orehern Wild Rai.ain (Vz.burman caaa‘mouiea Linnaeue) Pin Cherry (Prunus
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ftwps

. , .. . = -, ) . . a .
by fa'cto'i", for each bird speci‘es'.or-.peir of species using a t-—test.

) I-Iead and Gull Iﬁand factor scores were compared factor by factor,
& "..ro see 1f they were diatributed similsrly at both nreas. A mean was

2 5 = __ : foa. 5
o & 8
: ‘.taken for each factor on tﬁe island and mainlend and a 1: test utilized""

- 'flexisted between localities.

23
pensylvanieq Linné );, Mountain Holly (Nemopanthus mucronata (linnaeus)),
as well as one unidentified deciduous species and dead shrubs.

The tree and shrub composition of the habitat of- e_at:h bird species ‘were

,c,ompa}_'ed between 1ocalities as mentioned previously to see if o .

differencés were present. The Factor Analysis scores were compared, factor

' To determine if treo and shrub compositions were similar on South

[}

4

- to cémpare them. In caoee where the vegetﬁtion was’ not distributed

i

--,‘;oimilarly for a particular faetor and this factor was selected g
' differently at eac‘h area - by a bird species, a further teSt was done

,_,‘to see :lf the bird. speciea distributed itself more non—randomly around

‘the average availa.ble vegetetion at one 1ocat1.on than another. The
‘seores of the bird species for. that pa.rticula: Eactor were compared to
’ the mean score of all samplea Eor the area. 'I'he deviations from the

: :mean becsme the riew ecores. A t-t:est waB then done to see if differencea ;

z a st &
<y

Canopy and ground cover were analyzed using the following method A
] ) "

g .I“'Kruskal-Wallis test: (Sokal and Rohlf 1969) VﬁB uSEd ':° compare each group

L (-
; _of birde as mentioned previoualy. Hhen the total number of poa:'l.tive (-i-)

w,

‘.:'j‘and negative ( } readings per sample did not equal 20 these (+) 8ﬂd (= )

-velues were converted 's0 thal: Eheir total would equal 20

Heans and tonfidence limita (Sokal and Rohlf 1969) were calculated

-_-.'for maximum tree heighl: The confidence lfimits were then plotted and

e R e

e R
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‘{“ exanined for overlap. When 1imits varied greatly in size an equality of b
) variance test (Sokal and Rohlf 1969) was used to ¢heck for .differenc‘es .I ;
:
in variance. L%

. III. Foraging.behavior

a) Hethod

",

The foraging hehavior of the Bbreal Ghickadee a.nd Black-capped

+

Chickadee was- investigated. B:era were followed with binoc:ulara from the Y

N time Ei.rst sighted until they flew oub of visual range or until the
obaerver terminated obeervatiE“‘s The time epent in eaeh foraging : ,'-j_
. eategory was measured using ‘a stop we!:ch and recorded\on acaaaette tape ? Car

recorder (Cody 1974) ‘I‘hree aepects of foraging hehavior wete- inveatigated.

“height of foraging, vegetation type and part of the tree used

R T Height of foraging
] » . S
Six classes of foraging height were established All seconds of

_ foraging bouts were rOughly claaaified inl:o theSE categor;[es 1) ground

i | .' (bare ground or low surface vegetation) 2) ground I:o 0 3 meters (often L - W 2
- . ;p‘” . " . "

"conﬂisting of 1ow ehrubs or dead brauchee lying on the graund) 3) 0

meters % 1 5. meters' 4) 1 5 metere ' 3 05 meters, 5) 3: 05 meters s’.

L
Y

' _6 1 meters. 6) > 6 1 me_tq._r_e-.l
, Taw 2) Vegetation type* C R R S . LT AR * '

Vegetation was divided into three clasees. s !

- — e fe——

1) Deciduous vegetation consisted of all l:l.ve deciduous trees or shrubs. :

i s 2) L:lve evergreen vegetation consisted of all parta of evergreen l:rees , v :
o L ..: .t ) . " e, e ae |
i S, o or ehrube, within a Eew cent:{_metcre of green needles. 3) Non-green S VO o

" vegetation included all dead trees or shrube deciduous or e\rergreen. .
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e (the peripheral areas of the tree, including the crown, which usuall‘y

foraging behaviors investigat:ed The firet was. made within each

Chickadee and between the Black—capped Chickadee and its mainland

A 9 to June 20 and Jtme 21 to July 20 Finally the groups were compared

-,i using total sumer results, by the eame comparisone used :Ln the second

‘ devoid of needles), 3) middle (the middle part of 1imbs where they begin

) to branch out and which may or tnay nor have green needles), and 4) outer .

R i

4
2,
.
'
3
\

w;x‘ 1,»3?‘*‘-;}.4

T AREE WAL

Bt s D EC A U

)
5
:.‘1

\

and trunke,' bare br'a‘nches.or-limbs of ever.green 'treee. i ._
3) Part of tree used 2 e | 5 LA . "
‘Evergreen trees were divided into 4 regione following MecArthut (1958)

(Figure 4): 1) trunk° 2) center (the area close to the trunk usually

V4 .x,

consiets mostly of green vegetation)

b) Analysis j" Y -

"Three differ.ent types of comparison(l were made for each of the three

"

pbpulation and was aeasonal The summer was divided im:o t:wo periods, Wi W

the first from June 9 to June 20, and t:he second from .Iune 21 to July

. a_.\ SF g ¥

20 The second comparison was between the island and mainland Boreal

t

congener. Eac.hL nair of chick.adees waé compared for the periods of June

l

case. In all the above the method of analyeis was the G\‘test (Sekal

and Rohlf 1969), a test for independende of occurrence of discrete event:s. SR
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RESULTS : !

- I. Bird census

Islands are usually typified by an impbverished fauna. It was
therefore of interest to see if G.ull Is;l.and followed ;:his same trend.

.r:_‘ This genetflity d}d tI\old true. Thirteen species of passerines were "
".;'.;“ observed on Gull Island whereas twenty-five speties were seen on South

Head, Witless Béy’-.the'adjilcvent mainland (Table 1). These.totals were _

oht'ained by combini'ng _ali species' seen during _mornir‘xg" censusles with

‘ : ! ébservations. made at other tinga of_. l;..he'day, wﬁile collecting data

s d° on.fo:.j_gg;!.ng: Behé’viora-';_g'r végeﬁatiaﬁ structure or.while sa‘..iml-zly walill.lzit.ig

\}‘ Sy i Iéhrc.u.llgt_\‘the'.‘s‘tudy _af_éﬁ-. Hoaning g}gpét;él.lobqefvhﬁiéﬁs a_t;_t:o'uhtea: for__?2f~ b

{‘ L 9;'_:hg,25'épé£-1e:. The ?cthe"r three species _jge’ré the Common Raven (Corvus

;‘ L eorax é:[fni’iaeu’s)',. -Nlé)'rthér'ﬁ ‘Pa-rui; (Parula 'cmiez:‘fcaniz Linnaeus), and the

% R:.;atg Blackbird r(E‘!iphag‘us',;cgr..rfbl’i.m{&fl (Muller)). o .

i . The' *abundance_-"._glfl the species varied. A:few ::ere,_uno.-f- seen more than
§ ) ’ ‘. l;wice- E?-:lring t'.l‘\;'.",en"l::b:ei sumtier ./ This incTluded’ the‘_-t_htee‘ species that were )

E. o i LA m:;E seén-dbr'ink.mnhiﬁg rcens:.'l’&iecs, ;an n'rélll és Ithe following: Easterr:n
..'-.i . ! :Kingbird (Tyranmle tymnnud I.innaeua), Red-"breasted. Nuthatch (Sitta
-_,' A *. ccmadengw Linnaeqa),‘Golden-crogned Kinglet }R@gulus satrqpa . *
L‘ ¥ ‘r". : .i‘rlaicht:enatein) an'd -St:arling (Sf-‘w'ms' vulgam-aol.innaeua). From this group
- AR P 5 N

b R . v of “scaree" specj.es only’ ttjxe Comon Raven was- ohberved at both South
é} . ."‘_ 1_. ,‘.. .I Head and Gull" Island :." 3 "‘ ' e ' : E

n 3 : LA Ea 5 . i o i .
) e ) L Of l:he 13 obsefved spec:l.és on Gyll Island, only one; the White- '_ 5

"-".-winged Crossbili (La.ma Eeucoptera Gmelln), was not: seen during

| morning censuses; One flock did. however,h contain mughly 25 ind:lv:lduals.
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Table 1. Passerine birds observed on S3u;h' Head, Witless "Baﬂy and i

Gull Island, between May 18 and quj;,y»_%&, 19"];"7?& observed

more than twice; * not oﬁserv‘eJd- during morning censuses; -

t not observed more than twice). _
Species ‘ - South Head " Gull Island "
Eastern Kingbird y e
Yellow-bellied Flycatcher e _, ' +
Conmon Crow . o + "- :
Common Raven . R L : +
Black —-cap’pei_cl. Chickadee . .. - ' ' 5
Boreal Chickadee R 3 . 2 Ty

- Red-brea ted Nul:hat.c'h A -

Brown Greeper "; 5 t %

Jinter Wrem , . 3 ¥ -
Robin -+ __ L T + + _
Gray-cheeked Thrush . + + :
Golden-crowned Kinglet t |
‘Starling': - t
Northerln Parula ‘ ) ] -tk
Blackpoll War‘bler ! ' + P . "
Northern Waterthrush R -+ s s RS T
Wilson's Warbler o ~+ 2 s

. Rusty Bihckl;ird o v otk
Pin& Grosbeak _; - Do+ ' o
Pine Siskin . ~ ¥, N
Red, Crussbill ey - y ot ’ L

'-Hhite-winged Croasb.{ll e G N _ ‘ +*

_ Savannah Sparrow - _ S0 T "
Dark—-eyed Junco | ( . T+ § L I‘
White.-—thrbated Spatrw R . “ B £
- Fox’ Sparrpw _ 4 i £ ‘o MY
Swam’p Sparrow Tk ‘-'b PR g * k

MAET, R . A ’ | }
s '?’J.’f- " TR L) ‘ Ao
¥ N T
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. 'lau:ar species waa only observed once at South Head One repreaentative

-from eacj; s_pecies pair.’ was obaerved on-Gull Islaud.l ‘

30
Another uncommon species, the Brown Creeper (Certhia familiaris Linnaeus),
was recorded only twice.

The .Browu Creeper and the Winter Wren (Troglodytes troglodytes
Linnaeus), two isla-md specles, were never observed on South Head durir_;g
the summer of 1977. Eleven species were ;:ommon to both areas. These
incl;Jded the Yellow-bellied Fl-ycat:cher (E?npidor!a.'r flaviventrie (Baird
and Baird)), the Common Raven, Boreal Chickadee, Robin (Turdus migratorius

Litmaeus) Gray-cheeked Thrush (Catha_ms minimus (Lafresnaye)), Blackpoll

Warbler (Bendrotca 3trwta (Forster)), Narthern Watem-nrush Pine Grosbeak

- (P@mca!a er;ucleatar Linnaeus), Pine. Siskin (G‘ardueha pinus (Wilson}), .

White-winged Croaabill and Fox Sparrow. Fourteen mainland species were

"never observed on Gull Island, Six of t:hese were the ones’ noted as be:lng

scarce on South Head. The other eight were more common. They included
the Common Crow (Corvus ,bmchyrhynchos B_rehm), Black-capped Chickadee,
Wilson's Warbler (ﬁ;iZsonia pusilla (Wiléoﬁ)), Red Crossbill (Loxia
curvirogtra Linnaeus), Savannah Sparrov;;r (Pasgserculus sandwichensig
(G;nelin)), Dark-eyed Junco (Junco hyemaiis Linnaeus), Wﬁite-throéted
Sparrow (Zomotrichia .albicoll*zﬁa {Gmelin)) and Swamp Sparrow (Melospiza
géorgiana (Lan{am)). '

One difference between the island and mainland- passerine ct_mnnuniﬁies .

-

was the 'pre'sénée of a number.-of congeners on South Head while at Gull '

Island all_spé.c:l.es_‘ pregeﬁt were of se-lgafate éenerg. The -South Head

congener‘s were t}le following: Bo'rea‘l and 'Black-capped Chickaaees Red

a .

and White-—winged Crosabills and the Common Crow and Raven, although this

. {
L T

::'.t-éf"' =2 n" \’1‘-.{'
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"df=20): The mainland 'did, howev.rer‘, aho:w a significantly higher density-

- South Head but on Gull Is].and were found in. greater numbers in June T

,tha_n in \July. IThe r_eversa ‘qa_a trpe fo_r -!:he No_;_ther_u Wat_eg:t_:hmah _i_ghn_e,re- A
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Another characteristic of insular faunas is their reduced species
diversity relative to the moinland (Cody lé.?l). Diversity indices were
therefore calculated for South Head (May 18 to July 19, 1977) and Gull
Island (June 16 to July 26, 1977). They are shown in Table 2. The index
values ranged -from 2.4388 to 4.2779 and 2.3302 to 2.8%946 on the mainland
and island respectively. They were found to be significantly different
at the 0.005 level iising a Kruskal~Wallis test, the mainland having
the greater’ diVersity ‘ |

The abundance of land birds is often greater on 1slands than on

comparable areas of mainland (Grant l966) This was not: the case for o

. passerines on Gull Island Total bird d\gg ies (birds!km of tranSect')

f/r each census route are’ Bhown in- Ta.ble 3 for the mont:hs of June, July

and the two months combined. Densitiea of birds did not differ hetween

. June and July on either .island. (1:;0.8894‘, df=9) or mainland (t=1.1254,

than Gull Island for the months of June and July combined (t=3.4582, df=31,
p<0.01). o ‘
The Beaqonal density of a bird species may change depend:tng on their -

movement. Detectibility may also var.y and affect- the appateot denaity of

" a speciea Seasonal d;l.fferences in density were therefore invest:lgat.ed

Densities of individual hird speciea may be aeen in. Table. f; Comparisons

i

revealed that four of the apecies showed ‘no monthljz differenoea within

'e.ach area, Fox Sparfow, Pine S:I.skin, ancl the Gray-cheeked Thrush (Table

5). The Blankpoll Warbler and the Boreal Chickadee dicl not vary on ,:,f -

TN R 2 ARAT P




Table 2. Bird diversity indices (d) for South Head, Witless Bay
and Gull Island, fo‘r the months of May, June and July, 1977.

d (South .Head)
/

Month "d (Gull Iéland)

May 1977

. 2.4388

12,9246 -

2.9152 °.

2.4966 . . :

354261.-1"- - ". Y e 4
=z'9?86 ' & :

S B R
fé.f ; ‘}: % 4940’};;1,_[;f]1" _ 5;fzég§56@'ga
3 | I H 715 S R VALY Y-t V1
b ; . CBEBI0 L T e 208744
f ' h.o827 - L 2.8112 .
i " -3.1457 o -2 6173"'
t | : 3,322 - .
% o . 3.1902
% ©* June 1977 T 3701 )
] - . "7 3.1163
] . 3.2841 _
| . 34755 . |
- e 3ol T R
‘. Yo "3.5274 I T .
: _ S Th R L T
‘ I ,i-,‘ 3. 7493Fi e
s " . : | ‘3 8819:;;i“ ol aukos0.
" (O S | .f‘ 34348 G i imae0z
o iy e YT 30608 U s L a1
1 ,F : 3 4524ﬂ _ ;E"f.f;;;ﬁ plsar
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Table 3. Bird densities (birds/lm of transect) on South Head, Witless -
Bay and Gull Island,_for the months of June and July, 1977..

(Values in brackets represent common logarithﬁ_values).

South Head

"Gull Island

June

“July

ane

July

40.74 (1.6100)

| 36.42 (1.5613)°
45.06 (1.6538) -

27.16 (1.4339)

©L 27,78 (1. 4437)
" 42, 59"-(L; 6293)
I,Liaz 59 (1 .6293)
1L A1048 {(1e4981)
32,72 (1 5148)
35018 (1.5464),
 46.30 (1. 6655}
37,04 (1 5686) -
43, 21 (1 6356) A

28. 40 (1.4532)

;51.85 (1.7148)

35.18 (1.5464)
© 4b.b4 (1.6478) -

- 53.703(1.7300)
1 h0.74- (L6100)
'-.33;§5¢(I.5iﬁs);,~
35.80° (1.5539) "
”:_f‘47aﬁsﬁ(i.61?6)'

34, ?2 i 5&06)

29017 (L:4649)

19 44 (1 2888)

L 43.75 (1, 6410),75
_-36 1L (1 5576)J'

n- 15

e 371,20 {1 5706)

r‘ n- 7' S
TTxn 41, 09 (1.6137)
* gupis 1,220 (o oayz) $.D.= 1119 (o 07433 0.5 1, 36(0 1330) s:D. -1 zoco oaoa;

_ n- 5

x- 31, sz(f 4936)

26.39(1.4214) .
31.94(125044) .
26,39(1.4214)" < . 7 1
“aaia.esn) L
36,80 (1.5659) i i |
22..1'!2(113,&68)':'_-_0 B ol

xﬂZ? 60(1 4409)

- Total’ June + .Iuly

n= 22

¥

x- 38 40 (1 5343)

S D.= 1 21 (0 0843)

.-,-

e 11

T w932 (1 4671).
SoShA L . 1058)

'.-ﬂ'fTotal June + July

._,-\' -
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Table 4, Mean bird density values (birds/km ‘of tranaect) of some common

34

passerine species on’ South Head Witless Bay and Gull Island

l s

for June, July and June + July combined -1977. (Values 1n

brackets represent log base 10)

<. Bird Species. -

' June’

'.:, SDuth Head

lifJuly June+Jhly June

TGull Isiand j-

G:; |June+Ju1y

ch
Sparrow

.‘1

Robin

“Nérthern'xi”
R Whterthrush ;?

Blackpoll

Warbler ﬁf'_

,,Pine. '
S;ski@”Q'

SR

ﬂgﬁéfeai o

Chickadeé

Gray—cheeked'

Thrush =

Black—cappedl

Chickadee

Boreal +

Black~capped?‘
chickadegs o

5.0 T
SN O

450
LG 6533)

“1 46 .

t"f2.99 |
e 4763)53
»74 97"
€, 6305)2
{fﬁ 18
e 7909)7

fz.za
(.3588) (.
‘1ﬂ35' 4
a(.1297)

‘313 25 "
,( 5125);J

T6.75 .. 6.08

(. 8295) ( 7838)

jfz 56 2 85"

{; 4080) ( 45455

RN .u{a 93 .

Szleey, . 5943)

i?s 61" -6 00"
(., 7491) . 7776)

“ﬁﬁfa 80 - :‘4 27 J

L. 5803) Qe 6301)

R R
fe 2418) (e 3297)

1.86 i?1 50

3?( 2706) ( 1746)

i 10455750135 oy Sk n*i:
_(0 0605) C 1306):;4f. bt £, |

?42 25 "52 93..

(.3527) (4@»

S I8 6.80°
( 7627 ( 8912) ( 8328)n:‘

923 .995»"“ .96
(- 0343) (-_eozs>‘(— 0158)

"’5 39 \3 7 39 6 40

( 7313) ( 8685) s 8061)
2 48 :ﬂ...99 1 50 f“*

843 - 2, .33 " '3 13 -

e 6464) < 3681) {s 4956)f<5

C 645 2,57 At

g & 8094) ( 4105) € 591§)H

ok 33 ;'33.b45f; Ty
o 4381) (.5215) '.4836)

: i"af'.m"
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I; | fa‘ble ER Compariaons of bird densities (birds/km-of t':lrans;ect) 'of ’some : ;
; "_common species of passerines on South Head w1t1ess Bay and
L a Gull Island for the months of June, July and June + July
7 combined, 1977, using t-test. (numbers 1ndicar.e t—values) * 1
3 i} (Brackets indicat:e where or when bird densities are highest)

‘_’-‘::;- - '_ - . . .- . - v. - : .. n\‘{g . . : . : A‘ .: : ‘
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L on the mainland wherees the Northern Waterthrush the Boreal Chickadee _.”
5 _ ’ ,

"H:}end the: Gray~eheeked Thrush had significantly higher total eummer"

- affect the density of"individua.l species ‘which "eo}lld be reduced or

a between the two localities (Table 5) The other npecies thus compared.

"'-did ehow differences 'l:he Robin ‘and Bleckpoll Warbler were more d‘oundan‘t

"fdensities on the island No differences were detected for the Northern '

'fWeterthrush during June and the Boreel Ghiokedee during July. )

.wae deoided to ¢ompare it to its cungener, the Boreel Chickadee, ‘where | . / _ . |
.'they occur together. I.l:s density was found to be less- than the mainland h

‘ _:Boreal Chickadee ;during .the month ‘of June and June and July combined,

: and therefore less than the Ieland Borea.l (Table 6). No differences .

'r}were observable for July..The combined values of both mainlandffhrus

';ﬁnere compared to the lone ieland representative (Table 6) Ho differente:'

'Jhwes found for either the month of July or for June and July eombined.

-"".:_However, there wee variation for June when more chick.adees were present

ifon Gull Ieland. It can: thua he eeen thet the one chickedee epecies on

.{”;Gull Island had a density equal to or- greeter-than the codbined density S 'f':;J?-

'umpf the two species on South Head :f. 'f?”[ :i”' _:_ f: "4 '_ ,’ - ,;f - _g')i.f;:

’36

no mdn,thiy variation was noted for Gullvlsland. but it was mdre ‘abundant

during June on South Head. .The' Black-capped Chickadee, not- present on - T T

Gull Isldand, showed no monthiy variation in density at South Head. !
Number of species, EpeEies.diversity'end total number of hirds have

been shown to be lower on Gull Island than on the mainland. This should = -~ >

.

irfcreesed The density of: the Fox Sparrow and Pine Siekin did not differ

."‘

.,;.
i

Since the Black-capped Chickadee was onIy present at ohe site it

.

W

iy ) o s

-

L~

The five :noat comori mainland npeciee (Blnckpoll W‘exrhler, an Sparrow,".,-"-.

. . e =S . et £ mpivnll . o - o L gra i b e
” 2 I - 5 r " - FEAMATA. Y e

“ - ne b b J N
St

r.'gﬁ_\. 53 L
PR N . @ =
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Table 6+ Comparisons of bird densities (birds/km.of line transect) of

South Head Boreal Chickadee and Black-capped Chickadee, and

Gull Island Boreal Chickadee, between the months of June and

July and June + July combined, 1977, using a t—test.

indinate t-values).

2
highest).

(Numbers

(Brackets indica;g where densities are

- o ’ a
Mainland Boreal vs.

Black—capped Chickadees

. Mainland Boreal e Black—capped vs.

Island Bnreal Chickadees

T4 ‘r

y i B B 2&55* (df=28)
~June i SN
oo : (Boreal Chickadee)

iy 1.2.084 (4f=12}

June + 2. 7336** (dfﬂ42)

3. F

July  (Boreal Chickadee) .

'j":z 2195* (dwaB)
" '(Island Boreal Chickadee)

' 0.3659 (df#ll)

1.4652 (df=31)

% pc0.05

%5 0.01
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'fvariance was higher on the ieland

38
Pine.siskin, Northern Waterthrush and kobin) constituted 65% of the
total mainland birds. The five'moet common island species‘(Fox éparrow,
Northern Waterthrush, Boreal Chickadee, Pine Siskin and Gray-cheeked
Thrush) made up 86% of the total island birds. Three of the speciles were

1

shared, the Fox Sparrow, Northern Waterthrush and Pine Siskin.The species

-dominant in only one community were the Robin and Blecﬁpoli Warbler

on the meinland'(these two epecies had greater densities on the

v

fmainland than on Gull Island) and Boreal Chickadee and Gray-cheeked }J

Thrush on the islend (aimilarly these two species had greater densities 25

“:on' cu11 Iﬂland then on, South Head)

j‘”? ‘--' II. Structure of the vegetation

. As seen above the numher of bird §pecies on Gull Island is

' eonsiderably less then on South Head Such a depleted faune would
. suggest an accompanying ehift in niche for some speeies. One such shift
’could occur. in habitat seleetion Analysis of the vegetation was
'therefore carried out to see if such was the caSe . ' ot

'a) Tree density .%“

- Total tree densities for individuel sempling plots are showtd in
.-tn £

'1fTab1e 7 No difference was found between the areas for any of - the spéciea

- .ycompared (Table 8). An equality of variance test did however, detect

differencee in varianee for the breeding habitat of the Fox Sparrow

I\-and the foraging habitat of the Boreal Chickadee. In the first case'

'“:jthe Varianee wae greater on the mainland while in the letter case the

'.b) Tree compositinﬂ’ #;T' . .- .- % e ljl..Q ~i{f'

e Five mmjor factors in tree apecies cumpoaitian;on the biri territories -

S

= - i & L LI g . . o

feﬁW@fﬁﬁawﬂﬂfuegﬁt?
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Tree densities (# treesf 0& hectares) in breeding and foraging

habitats of some bird species on South Head, Witless Bay and

Gull Island,

1977.

é
(Values in brackets represent log base 10).

Sample

' mo.

Northern Waterthrush

'Gull

Island-

© South
-~ Head

.

‘. Island

Fox Sparrow

South -
. Head

Gull

" Boreal Chickaﬁ.ée

" Island

Black-capped

. Chickadee

South
,Hegq5 '

Gull Gull
Lsland-

81

BERGY 9935)'

1128

e (2.10725;?

~81

(1 9085)-:

.72

(1.8573)

136
(2:1335)

123

-  -(2 0399)-'

o 18 f“fA
sl -

128

(2 1072)

92, 'j;*

.(1 9638)

72

129

.(2.1195):

63

a:7999)

76

' 71

(1. asié)js

{l 88085

f(l 3513)5_%',“='

“'Z 65 !

.I_'_..

228 .1
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Table 8. Comparisons of tree dens:l.ties (# treea! 04 hectare) in 'breeding

1and fotaging habitats of some bird spEcies on South Head Witlesa

liay and- Gull Island, 1977,,',us_ing l:-tagt and equality of variance L

.tésf.(l_if_ackets indicaté where variance is highéét).

~ » . .
8 e » - .Differences. n-hean"» D_if;‘ferencés in Va?r’:i.aﬁi’:e ‘
Bird Species’ - ST IR AT
. SR G © ¥ (t=yalueg) (x Values} (dfﬂl)
e ;, 034 o o
: . s N . i'.-._" :
- Pox” Sparrow 'ﬁ:.. ”uv;.§-j;'j 1. 1327 . 1']:_ 7. 8?9** %

g (South Head V. Gull Island), '_(df-11) # " {South Head)

E lno:eal Chickadee S ;'_1 -gi,ﬁfi-0<5??2‘T‘f",iﬁf“-'f 4 0102*

:C(South Head vsi Gull Island) '(gffla)ifg;f;f;;;' (Island)

[ . " SE W F— & . ki ‘_', .l--' " s i
E g 0 b s T T Sl GE Rttt P Wit B

‘_'Boreal Chickadee vs.: W ACTEE T 2.1046 o Tam
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Iwetfe-nisdlated us:l.ng factor analysis (Figure 5) The first factor (faetor B e

s, ;;mainlandthese treeo wore commou in ereao occupied by Borenl Chickadees.

'“ﬂ“jbetween the two Iocalitiea for factor 1 On the mﬂinlaﬂd.trees were small

.nkwhereas on the island intermediate to lerge diametet classes of trees were f

1) indicates a continuum from areas of small diemet.er trees (class A-

2.54, cm tO 7. 62 cm) with a large percentage of Bédlsam Fir and a small ‘ IR Sl

w

*G

“The* Fox Spatrow and the Northern Waterl:htush bree‘di.ng habitata differed

y

\ et ,

v

: . _ number of dead trees to areas .of medium diameter trees (classes Cs D E .*

; . : and F = 12. 70’cm.to 35.56 cm), many, dead'trees and few Balsam Fir. Factof':

‘; ‘ s s o1 representa 30.9% of. the total variance in tree apecieo composition.

’ R ., | 33 .Factor 2 indicatea a continuum fro:n high den%ities OE. B-diameter treea g
é';hf:'ui-f;f; ff (7/62 Cm'to 12 70 cm) and high numbera pf White Spruce to areas low in {.{;'- 7'?
;iJit;‘.khijh Q\both 18 ?Z of the variance isropn$ented by this factor. The third S ;
E;’I;i?t;:‘i-;, il}factor (factor 3) goes frog high densitiea of Hountain Aah Mountain :;f33r51éf' }}”.7f-

ﬁf 'i?itf:ﬁfijf:lfuaple and Chuckley Pear to areas with low abundance of these%{Q 82 of .h”:JJ;:E:I
%ﬁct ;JST‘?;T?:;‘.che Vafi&ﬂle) Factor 4 has a continuUm from high densitiea of Black -'_i;_i};;‘al

%f; ;‘ ..i{i‘f;‘,SOf the total variance. The 1aot factor (factor 5) represents 6 52 of the

i‘ L ;%”} - variance. It orders sftea from oneo with high denoitiea of White Birch _

% : ' g “Ito areas with low ﬂensities.“ DRl - ) \- \ --; | ‘ \

} B L The t'.w‘o mainland chickadeevspecies did not differ ‘in the tree’ COmposi_ gl

; }“T‘:,?etj'fiut tion of their foraging hahitats (Teble 8). The 1sland population of Boreal : e
o ' "-,_"_-'Chickadec did, however, differ ftom that of the mai.nland for chtor.a T‘nis
1-]{F.- . I.o; “would be interpreted in the following way. The Boreal Chickadee habitat .:éjziiﬁf

‘kﬁ:,JJL‘ Ii_;4on Gull Island was low in Black Spruce and Mountain Alders whereas on thg ::?:: i
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Figure 5. Factors of tree composition of bfeeding and foraging habitats
- of some bird species on South Head, Witless Bay, and Gull
_ Island, 1977, isolated using factor analysis (A - 2.54 cm to
3 ?62cm~3—762cmtol270cm,C—1270cm|:o].778cm,<
¥ D - 17. 78 em to 25. 40 cm; E - 25. 40 cm to 30. 48 em; F - 30 &8'
" cm to’ 35.56 cm; £ -’Qalsam Fir d - Dead tree, w - White Spruce,.
. e - Black Spruce, ma - Mountain Ash; ‘a - - ‘Mountain- Alder' mm .- .
..Mountain Maple; cp - Chuc_lg.ley-Pear,-b - White Birch)-. e
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Table 9. Comparisons.of factors (from component analysis) of tree

species and densities on South Head, Witless Bay ‘arid Gull

Island,

1977, using t-test. (Numbers indicate t-values).

Bird Species

Factors

-

»

Northern Waterthrush

Gull Island vs.
South Head

(df=12)

.Fox Sparrﬁwl‘

Gull Island vs.
‘Soutﬁ‘ﬂead :

(df=11) .

Boréal_Chic@édee

Gull Island vs.
Squﬂ%ﬂﬂead

Boreal Chickadee vs.

Black—capped Chickadee 0. 2914

SouthrHead
(dfflS)l

5.5491%%

114006

5.0699%* 1.0825

0.2017

" 0.3728

2.,0454

'0.2371

1.5289

0.5409

1.2648

-

+ 1.5144

1.5802"

3.1042%

"0.2554

0.1781

. 0.8839.

1.4850 .

T %ﬁ*w&w
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wBalsam Fir and few dead trees, the former uncommon and the latter

':important components of the island breeding habitats of the Fox Sparrow

and the _Northern Waterthrush.

Differencea'between‘the island and the mainland habitats of the .
above species could re{lect a difference in overall vegetatign structure
between tne localities, or differences in habitat preference between the
populations, To differentiate those alternatives we must compare

differences in occurrence on each ccmponent: of all samples from island

and mainland sites.

Histograms of tree composition for Gull Island and South Head. may

-
. o

1'be seen in F?ﬁure 6 A t- teat revealed that samples of habitac characte—j'

‘e

ﬁrized by Eectors 2,3 and 5 (t-O 9541‘ "1 3165; 1 4567 df=49) were equally

distributed on the mainland and island There was a significant difference -

fbr Eactor 1 (tﬂ?.?OQ; df= 49; p< 0,001) and factor 4,(t= 3.3299; df=49;
p¢0.01). The mainland therefore ha& greater densities of small trees .
(diameter of 2. 54 em to 7.62 cm), fewer dead ttees, larger numbers of

Balsam Fir, Black Spruce and Mountain A;Ler whereas the island had more

“ intermediate to- large trees (diamcter of 12,70 cm to 35. 56 cm), more dead

L} »

t:rees and fewer Balsam Fir, Black Spruce and Hountain Alder s

It was seen from the above that the mainland and ialand habitats ‘of.

. the Ncrthern Hal:erthrush, Fox Sparro{w and Boreal Chickadee differ :Ln tree

-compcsipion for one Eactor eadh fector 1 for the first two epeciee and

factor 4 for. the third epecies (Table 9) Four pcasibilitiee exiet to

account for such differencea If the overail dietribution of habitats is

the ‘same at each area, the aneciea are ahcwing diffcrhﬂtpreferencea aé

- eech 1ocality. If the overall distribucinn of habitats differsbetween the

:
.
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areas three relationships are possible. The birds may choose the same
relative position on the habitat-continuum represented by the factor; bnt
the habitats still differ in absolute properciesgbeceuse of their
differential occurrencea The birds mh% show a preference for habitats with
the seme absolute oroperties, but the occurrence of such similer.hebitats

differsbetween the localitiee. Finally, the birds may show habitet diepla-

_cement or expansion, occupying habitats differing in both relative and

:“;0 8592, df= 11) Northern Weterthrush in factor'l (t= 1 3107 df-lz) and

e

,mainlend and islsnd Fox Sperrow (t- 3:106; df= 11, P40, 01) and Nort‘.hern '
."‘"';Waterth‘rueh (:- 3.055; df=

bg?fﬂeneitiee uere found on South Head '.3f

absolute properties hetween the two sites The factore where differences

Were observed are not evenly distributed on the islend and mainland as

;seen above A t-teet of the deviation from the overall meane revealed that =

‘i;}there wae no significant difference fer the Fox Sparrow 1n factor 1 (t-

Y

.for the Boreal Chickadee (factor 6) (tu 0 2607, df= 14) Therefore each

species ia chooaing similarly elong the evailable habitat gredients. The

" relative preference of each species hee not altered from mainland to

island, but the range of choice of hsbitets ‘has: changed._'

c) Shrub density

o

Total ehrub deneities for individnel eampling plota are shown in

' Table 10 Analyeis, usiog & t—teet, revealed mno eignificant difference

“-xixbetween the foreging habitete of meinland chickedee opeciee (t-z 160‘ dfﬁ

13) Differences “were detected in mainlend and ielend Boreel Chickadee

foraging hebitate (t- 2. 62b df-14, p{ 0 02) anq breediog habitats of

12- p{O 05) In all_caeeemthe»higher,shruh : .}_.,

-r_'_ FrR x RN L

G w o, o
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Table 10 Shrub densities (#Bhrubs{ 04 hectare) in breeding and foraging
habitats of some bird species on South Head, Witless Bay and

© Gull Island, 1977. (Values in brackets'reﬁreaent log base 10).

&

4
'., . ’ : % . i _ 4 i . -
_“ _ - Northern = - Fox . Boreal Black-capped
Sample ‘ ; L .
. Waterthrush Sparrow - Chickadee : Chickadee

MO+ gouth . Gull . South: Guil . South -Gull  South
Read ~ Island Head Island Head Island Head

Ca e e ve £ 77 4 22 - 26, . ‘31,
g o ({;qup)_go.aogl) (1.8865) (1. 5021)'(1 3424) (1:4150) -(1-49141

ST
it T

L g g R T S Y L P S T AT " SNCANES
TR 5911) ¢.8451) (1 6?21) (1.4624). (1.5798) 0.9031) (1 57931_ i

ERE Tliag f'~, '1;u¢f,' R R 55 ot LT
Vol TSl ssen o . 7160) (1 4314y (. 5563)-(0 6990) N N
S L e T st v‘W: A T T U R T IS TP 2
AL DR gk MRS 70;5)_g1;zo41) (1. 7534) @, 2553) (1_?076)”(1 5315) (1.4314)
£ 5 ias o w Coke U Thaer s b % 5
l s (@A) 6628) a. 6435) (19243 (1.2788) * (1.7993)

A7 % &t es oo o2 0 39 26w . 65 38 - 4k
T - (L.8129) (0. 3010) (1 5911) (1;4;50)”(;;8129)'(1.4472) (1 6435)

oy

7 cse o Y ag se @ﬁ*,u}}'f -3 f%‘i T3t Y pT6C

U S

.“ - = . e _..-.‘ o _.; _v-... . .‘- ,_ s .I -..._‘ . I_ = _’_-_. i *
: L ;-i;-r'f' 52007 13.57 53.57  30.67 - 46.71 P $20:11, “42.25 "
ki SR PRI 6972): (0. 3519) (1 7200) a 4583) (1.6307). (1. 1032) (1 sosz)
$ Ul U Tedée K20, 1218 © 9.63 . 2138700 12.89¢. 13,74 f3=."'
= Can oo (05137) (0 589) - FQ 094) (0. 143). §°,195) (0_5“11 (1 44) o
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d) Shrub ‘composition

In the case of shrub composition seven factors were present (Figure 7).
They can be interpreted as follows: Factor .1 - _area's high in Mountain Ash
and ‘Mountain I;Ieple to areas with low densities of these species. It repre—
sents 16.2% of the total variance. Factor 2 - areas low in Balsam Fir
and hign in Northern Wild Raisin to areas high in Balsam Fir and Northern

Wild Raisin (14.6% of the total vafiance) Factor 3 - areas iow in Black’

Spruce and Hount:ain Holly to arees high in thesé species (10 BZ of the

variance) Factor -’a - high in dead shrubs and Whit:e Spruce and 1cw in ¢

one unidentified deciduous species to. areae low in dead shrnbs and White i

Spruce and high i.n the unknown epeciea (9 12 of the variance) Factor 5 -

high in White Birch tO 10W in birch (8 42 Of the variance) Factnr 6 - low\

in Chuckley Pear t% high in Chuckley Pear (7 92 of the variance) Factur A

? - low :ln Pin Cherry.to gigh in Pin Chewz of the variance) ' -

' 'Results of t:he comparisone of’*'éach of r.heee factors can be seen in
Table 1l. No difference was observed for chickadees (Boreal Chickadee,
South Head vs. Gull Island and Boreal Chickadee ve. Black-—capped Chickadee
on South Head) Similarly there was no difference in the Northern
Wat.erthrueh breeding habitats Two factore differed in the Fox Sparrow .
habitat, hnwever, factora 1 and 5. To interpret this r.he South Heed

populeti.on ie exploiting areae 1 _- "bnnta.in Aah Moutain Haple, Whit:e

[

Birch, whereee these- shrub species were abunda.nt on Fox Sparrow localiﬂles
on Gull Island . e - o 3 " By s e
Differences in shrub compoeition of selected habitats between ialand

and mainland could be merely due to overall differences in the veget:at@

at:ructure of eaeh area. , By comparing the oecurrence of aneh component uf- a]:l

-

. .v ) " - -'> - "‘-I . I-"' 5 g ’
o . 0 x

pruagage T b \‘
il
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¢
Figure. ? Fact:ors of shrub compositian Of breeding and foraging habitats ooew
é ' - : of some bird. species on South Head Nitless Bay and Gull Island '
3 _ 1977 iaola‘l:ed uaing factor analysia. (F - Balsam F:l.r A ‘Moun- g R
5 ' tain A,lder D - dead tree; V - Nnrthern Wild Raisin, C =
N g
i Chuckléy, Pear; B - White Birch; M - Mountain Ash; W - White
. ! : 5 e Spruce, §-— Blacﬁpruce, mn - Hountain Haple, P -~ Pin Cherry;
i : _ U - unknown; H ~ Mountain Holly ),
; ) .
i Ii
ae g .
o : |
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Table 11. Coﬁparisons of factors (from component analysis) of shrub

species on South Head, Witless Bay and Gull Island, 1977,

using a t-test. (Numbers indicate t-values).

HE
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Bird

~ Specles

Factora"

'-'Northern -

'Watert:hrush

" South Head)
(df-12)

Fox .
Sparrow

(Gull Island ﬁs
South Head) '
(df=11)"

Boreal Y
Chickadee = .

South Head )_

Yt (atelt).

Boreal R
' Ghickadee vs. -

K Black-capged

Ch:fckadee

(South Head)
(df-13)

1,3703
(Gull Island va. VL s

1

2.9026%

BN 1,9163,
(Gull Island vs.: . W 2

0 43’98

LI ‘_-,._g. B i

10:9750 0.5414

1:3872.1.6237. 0. 5766

[0.1494 1.5639 0.7329

0 00&0 0 8054 0 7936

- e de
LI 5 0 . .
ve O '

1.5132 .

0.3830 -

s
. .

4.7965%* 0.3369 -
& T &

i}

LE"

g_i-.'.ias_:'

9 9a¢9 5

08515

0.4375

1:3683: .
0.0426

0._-7785'

.0.1928 . -

Cepan

ke 0,017

* el b
s h
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low numbe‘re of Bleck, Spruce and Hountain Holly,%elative to the ':

"-'Fox Sp;rrow 13 8

whereas on the meinland the preference is. for the Opposite end of the

T e) Canopy and grouﬁd cover

"-_Tablee 12 end 13 There was no’ difference in l:he canopy cover (ueing

54
samples, factor by factor, eiﬁferencee can be detected.
The dietribution of each factor of shrub compoeition ‘:an b? seen
in Figure 8. ﬁmelysie, using a t-test, revealed no significant
difference for factor 2 (t= 0.1971; df= 49), factor 6 (t= 0.3107; df= 49)
and factor 7 (t= 1.2349; df=49). Differences between. the ?L-e]'.‘an_dl and

mainland shrub composition were seen i factor 1 (t= 4.1819; df= 49;

p<¢ 0. 001), factor 3 (t= 2 1528 df-49, P 0. 05) and fector 5 (t" 3 1?73, "
df=49, p< 0.02) «. This can ‘be interpreted in t:he following wey Gull Island _

b 8 _hed high densitd.es of Hounta;ln Ash Mountein Maple and White Birch and

‘a' " ...

"mainland where densities of Hauntain Aeh, Mou:itain Ma‘ple and White Birch
" .“were 1ow and densitiee cf Black Spruce and Hountain Holly were high. . )
The ehrub eempneition differed betWeen the ielancl and meinland habitate' K

for the Fox Sparrow, for factore l ancl 5l These two fact:ors were, however, 8

4

 not eim:l.larl}' dietributed- at.each locelity. & t:'-test revealed-that‘ there ..

o was .no difference in the dietriburion around the overell mean for factor

A (ta 0. 7875 df=11) Differencee were detected for the island Fox /

o S'parrow for faet.or 5 (t- 2 13205 df=113 p<o

—0n the 1sland the

one end of. the availeble habftet continuum

) hebitat gredient: '.l‘h:le' indicetes a: shift: 1n habil:at seleetien from arees .

on the ]na:l.nland with 1ow deneities ef W'hite Birch to areae w:l.l:h high

deneities of White Birch on the ialand. a ‘.‘:

The a:eeulte nbtained fo‘: canopy and ground eover ean be eeen in

o
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Table 12, Number of plus (+) readings of canopy cover (out of 20)*

in breeding and foraging habitats of some bird species on

South Head, Witless Bay and Gull Island, 1977.

r

Sample

no‘

Fox Northern |
. Sparrow - Waterthrush Chickadee

Boreal,

Black—éapped
Chickadee

Gull South Gull

Island Head Island

South Gull

Head

Island

South
Heﬁd

South
Head

R Y

o h 1368 9%

10+ 15+ 8+

. 5+ FR § LY LS

5 124, 7.3

10+ 12+ 94 .

I N

18;
13+
"7"“_ 7"‘ . ’

13+

;34+:

14+

“ 16+

- 8.57+ 14+

12+

L

|
n
ut

13+

10+

16.19+

13+..

DU

12+

P

1

12+ %+

H

17.14+

15¢
16+

L4+

18.10+

' L+

.
a2
v
‘
w A
-
.
'

i
- = ‘
3 s o ‘

e,
|

. II -" . ‘
KA i i - . .
LY B I R
‘ R IRY
L .'_ o e S . .:.‘
i fur 1 VEH h G e
L e e T
= & > -II L - - R .- - o - -
o d s it 3 3 s
bt e

G4 opal. oEi0NT

oo

Where more.or léss than 20 eadings vere: taken'the valies were scaled
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5o 1T L 13 1476 124 420+ 13+ ™
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4% (Where more or:less than 20 Yeadings were ‘taken' the values were .
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Table 13. Number of plus (+) readings of ground cover (out of 20)%*
in breeding and foraging habitats of some bird species on i i
South Head, Witless Bay and Gull Island, 1977. :

L

- L. f

Fox " Northern Borlea.l- » Black-capped

_Sample Sparrow Waterthrush Chickadee * Chickadee -

no. Gull South Gull  South Gull 2 South South g\

I's;and' Head Ialand Head Island Head Head

I lek . e ‘15.24+_'9°52,+ e e oaw

2 15+ 15+ . 174 i 9+ -'__\."12'+- ' ib‘;4§'+'. L0BBE R E
TR TR YRS & TR £ RPN & T NANPS £ T ¢ 1SN

S L 16 - e ase . CloF 16k 12k ook
h s » v " B LS .."IJ‘\ ¥ & B - . ) : . -

L L
-

g . W4.76+ 114+ 16k 120 b+ T4 T 6+

7 a6l Is 15+ 124 13 I - 6u6T+

BT e e s ", 2 13+ SRR . PR

s :-,"1;“' o -f’< & ,"'.‘.}' LR e

 scaled fo'a total of 20).
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‘Kruskal-Wallis test) of the island and mainland Boreal Chickadee (H =

-~

0.072; df = 1) and Northern Waterthrush (H = 1.99; df= 1). Similarly no
difference was obeerved between the mainland Boreal and Black-capped
Fhiekadees (H = 0.48; df = lj.,The canopy was ig?nificantly more open
on Gull Island for the Fox Sparrow (H = 7.44; d{ =1; p< 0.01) habitat
than it was on the madnland. - r “ ‘\\
There was no difference in the ground cover of the chickadees (Boreal

vs, Blackrcapped, mainland (H = 3.69; df = 1) and Boreal Chiekedee,

island vs. mainland (H = 1 053 df = 1))0: the Fox Sparrow (H = 3 68,

’ df --1) Ground cover waa greatér on the mainland in the caae of the

Y " i

va Nnrthern Waterthrush breeding habitat (H = 9 49 df - 1, pz 0 005)..

Table,szlista the two or three commoneat plant apeciea comprisiug

" the ground coqgr. G:ound cover on the mainland 1n the Fdx Sparrow

.habitet, consisted chiefly of Grackerberry (Gbrnus canadena%s Linnaeus),,

Blueberry (Vaceinium sp. ) with occasional moaB or Labrador tea (Ledwn

roenZand%cum Oeder) The vegetation waalrelatively low, a few inches

Iin the case of Crackerberry and moas, and where heatha were found, compact 1

shrubs were present. On the island, ground vegetation was knee—deep or.

-"higher and not as compact as the heatha growing ‘on. the mainland. The
'main species were Skunk Currant CRtbes glandhlaﬂum Grauer), Red Raspberry i
"zcﬁubus zdaeus,Lindaeua) and Spinuluse'ﬂhodfern (Dryopterts aptnulasa

3“;(0 F Mueller) Watt) :ﬂ:gf-:vf

The ground cover vegetatiun of the Northern Waterthgush waa quite '

j;aimilar tn that of,the Fox-Spargow. Crackerberry a#ﬁ:Blueberry ware

r'?;again the dominant mainland typea. Also preaent were Labtador Tea and

(" i L

L T
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Table 14. Ground vegetation.in breeding and foraging habitats of some
bird species :.on South Head, Witless Bay and Gull Island, 1977.

Plant species are listed in order of abundance. ;

Fox Northern Boreal ‘Black-capped
Sparrow . Waterthrush Chickadee Chickadee -

‘Sample i . _ : 5 . + r

South  Gull South Gull South Gull ~ South
ne- Head " Island ° Head:. Island  Head - Island - Head

fnlueb;f

1 " Crackerb..S. Céﬁ. Crackerb. Fern | . Blueb. 'Raﬁpb; Blueb.
"¢ Moss... “Raspb. -, Lab. Tea Raspb, .7 . 8. Cur.
Blueb. . L ”! "\: S. Cur."; "7 . Moss, .

»

.'2l“ ,“'h““' : ke e f"-Hoss i f‘sL,Spgl-_ Moss

. Crackerb. Fern . Crackerb. Fern,,*

. 'Blueb}' ; S Cur Hnss Tﬁ ;' S.. Cyt. Graaa - Grass: , Grass’

_Crackerb.leern o ‘Crackerb.

 |3| L Crackerb. Fern 1' Crackerb. férh i 5Crackerb;;’Crsckerb Blueb.

, Hoss L 8 Cur.' Moss. ' Raspb. ..Moss - . Raspb, , 'Partridge
Raspb. Fern\ © S Sor. Fern =~ .  Fern * Crackerb:

EA Crackefb. Raspb. Fern ey Fern :'Crackerb;',?efn';' Crackerb. .

Blueb. S. Cur.' Moss . 'S..Cuf. Moss Crackerb. Partridge.
) ' Lab. Tea - Blueb. ; Blueb.
" Crackerb, 8. Cur. -~ - = - 27 | '
~‘Blueb,.© Raspb. Crackerb. fie I
Lab. Tea . = . Partridge.

. ‘Crackerb. Moss Crackerb. ..
‘Bluéb.” . Fern - ‘;ﬁyeb.
G . Partridge.- . S8 ..
6 : - .Cragkerﬁ. Fern Crackerb S. Cur. -.Crackerb. Moss 1'0rackérb. 8
' ,-Blueb. . S. Cur. Blueb Fern Blueb: _;Ivin f. . Moss ’
- . . .- Raspb. -’ : .. . Moss -

5?1_'1 ~-ﬁ1;éb.“' ' ',ﬁ'aakeap.- HRaqu;_ Blush. ° }Fern _-2-M§sé.

‘Crackerb: * : ;f“;Graqkeyb."S. Cur. .- " 8¢ Cur._ :Crackérb.
?‘,‘_" Er + . s . . Fern. S ey . Ci s Bt

‘. .’—E S'. SO'I'.'. ;._
. 5 ,‘}‘.. T ) A ) g 2 . T ; . et ] ...
9 ,ﬁi'_”nx’,,.;i AN R AL & B BFern a
A I SLE S " 5 P She v .. .87.Car,
8 e R e ¢ em el . '.:_Raapb ’
T . _A‘ .__' R s . '.\ " T T ..

Z;Bakea.'— Bakeapple :; ; Lab Tea - Babrador Iea ’ S. Chf - Skunk Currantq

" 'l')

{ Blueberry tf'{f';kPartridge.'— Partridgeberry s. Sor.,r SheEp SorraLff{!g‘

' . g .

. ; } “ R
‘QCrackerb._f Crackerberry IRaspb.,f Raspberry ‘;;H_. Twin f. anin“Floygrv'{‘

AR A B L B 5 u, faf,i:hfgrq .1ff'Crackerb.--[’:’
Wl AT e D L Y N Rasph. ‘:'Blueb.;,
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Loddiges) and Bakeepple (Rubus chamaemorus Linnaeus). There were still.
two levels, low lying herbs on the ground and low shrubbery. On the
island Skunk Currant,Raspberry and Spinulose Woodfern were sti;l dominanc.
To this relatively tall layer of ground cover was added lower growing
Sheep Sorrel (Rumex acetoseZZ; linnaeus).
Data on the mainland Chickedeee (Boreal and Black—eapped)ishcwed

a eimilarity‘in the ground cover, composed of Crackerberry end moss

with'occasional Partridgeberry .and grees. ‘Fern was found once. On the

Tieland fern was . dominent'along with Skunk Currant and Raepberry._uoss

‘ wae aeeociated with ground cover ee wus Sheep Sorrel and TWin flower ) " §

"

‘ '(Ltnnaea borealzs Linnaeua) Graee waa noted There were thenefcre theee

‘l

ﬂ"layere” on the island chickadee habitat, the high grOWing ferne, currente

o and raapberry, the lower growing Sheep Sorrel’ and the ground. leyer of '

t

£) Maximum tree height

There _was no significant difference in the tree height (Table 15).

The cenfidencE'limite:ere plotted in Figure 9. Tree heightS-in Chickedee .
: habitats were quite similar, the two mainlend species being almost
fidentical. The Fox_Sparrdw did differ in che size of these limits There wés

‘. qf g difference 1n variance between the island and mainland pcpulations 2

?9407 df = 1, pt’ 0 025) The Fox Sparrow on Gull Ieland was

exploiting a much greater ranse of tree heights. No difference was detected

for the Nbrthern Weterthrush (x ;- 0 2080)

8) Other featuree _j"i f'*' [f"gj.mf 'wfdﬂefihtil

= . 0 - b.'

One feeture of the Nurthern Waterthrush breeding habitat was the_

presence or abeenee of water within or in close prox&mity to tﬁr sampling
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Table 15.. Maximum mean tree heights and confidence limits in breeding

'l

‘ : 8 ® and’ forag"ing habitats of some .i'jird species on South Head, B

Witless Bay and Gull Island, 1977.

Bird

. Locatity  Mean (x)  Confidence Limits .
| ! . Species d (meters) ! L

i - T . . =

"G 4hwl.o - Chickadee:: South Head n 4 g 370 -—'528 (i. 079)

ket South Hoad 6L 372 355071089

kit Gull Island  8.15 . 4.26 —12.04" (+ 3.89), -
fporroy . WHLIsIRY B3 . R.26 20N G A

. Fox .
Sparrow’

i T

" .. South Head” * 5;08t.  4.01 ~6.15 (+:1.07) .

- “Northern | 2 S W T ,\

. . Al S 47 - - -5, - 74 o
‘_ o ' Waterthrush Gull _Iplapd ‘ 6&? 20 _—-; 7.74 . (,i ._1, 2_'1'). ki i K
R Nemthern g iuoa o sapt i 341-92u31 G 198) .

N ‘ : Waterthrush e, aemen® B LM, e v Bl 7 W P w e % . ; )
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Figure 9 Conf:l.dence intervals for max:lmum mean tree heig‘nt nf breeding

" -.\'

o i . .' -‘-.--” ':and foraging habitats of some b\ird speciea on- South Head

" Hitless Bay and Gull Island, 197?. (ch 2 Boreal Chickadee, o - b
P :l.sland, BCM Boreal Ghickadee, mainland, B-ccn Black—capped
“ader  E Chickadee, -mainland- FSI - Fox' Sparrow, igland; FSM - Fox:

\ o0 Sparrow, mainland, NWI - Northem Haterl:hrush, island N'HM -

quthern Haterthru.sh, ma:luland)
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.reason for stud#ing vegetstion structure in the preceding section.
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plots. Water, either still or flowing, was always found in association
with mainland habitats. 0f the seven ssmplcs taken on Gull Island oniptone
had water present within the area.

h) Summary of vegetation structure

Table 16 summarizes the results of the vegetation structure. It

, becomes obvious at first glance that the Boreal Chickadee and the Black-

capped Chicksdce on South“Head are exploiting a similar habitat. Iﬁe

/
mainland end island Boresl populations vary in a number of sspects,

including tree composition, shrub comp?sition, ground vegetation snd -

. range ‘of tree density._ £ (-_Il,},!,’n3;?

-

_ The Northern Waterthrush occupied sreas similar in.vegetstibn structure

4 except for ground cover and tree density Thers wss a significant

difference in groundzcover but_no difference in tree density_veriance.
Host:notsble wss the‘sbsence of.wnter witnin islsnd'nabitsts

Island and mainland Fox Sparrqw habitats differ from each other in
sll aspects investignte&‘except ground -caver. Tree density and msximum

tree height, hoyever, differed. o y in_varience. Fox Sparrows showed

the most variance-in_yegetetign_s ructure. .

ﬁ:'rlll. IorcnggBehavior
a shift in niche ‘can- occur t rough chsnges in hsbitat use, hence the

i

Ii Additionslly, chsnges in foraginh behsvior csn parsllel or occur indepen— _‘
'ﬁ;:;‘dently of changes in hsbitat use. Only one. species of chickadee wsq present
y ;on Gull Islsnd whereas two species were relatiyely sbundant on: the AP By S

RS mninlsnd The chickedees therefore were chosen for investigstion of

A sl
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Table 16. Summary of the results of the vegetation structure of breeding
and foraging habitats of some bird species on South Head, ’- i

Witless Bay and Gull Island, 1977. ( ¥-) not significantly

different; (+) significantly different)

h ]

\ - K
Northern Waterthrush Boreal Chickadee Black-capped

s Chickadee
(South Head vs. . (South Head vs.  (South Head vs. . :
Gull Island) °  Gull Tsland) - . Gull Island) (°OUEh Fead)

Fox Sparrow

¢

T ey g . ]
e =y i

Teee Demstey. o - L.h 0 L

'+.
I

R e

"+ Composition . A e B T N T

_ Shrub : +. " B U
Density ' - ; ‘ .o _ T . :

Shrub - + : ° L= o - . - _
Composition . P o ' ; ' iy £ T

- Camopy - 4 . .. =
.Cover - N -
':a~f“-Gfoﬁﬁd{T,';
© . Cover: v "

: 3:—;ffcpéundi;_i ARy ’,iﬁui,ij:lﬂiu’; B A M

. . Tree:Height' oy e S, P
.'-'-‘..’ _ ‘Iva:.ri‘a.ncle I.‘..I';_ g .‘.: .

o e . “ .”-lf. r- '-_.'n“_w‘;(.‘..-'.'-

e e g
3 . . i

g

of Water . i it T
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foraging differences~interspecifically within localities. and intra-
specifically betweenr localities. The two mainland ﬁPenus species were
seen’l:o exploit a similar habitat (Table 16). One would .therefore expect
ecological isolation through differences in their foraging behavior. - p \_!___

Where only one speciles is prealent (Cull Island) one might predict a

bmaaenirgor the foraging niche (Crowell 1962)

Tﬁe reeulta of - foraging behavior of the three chickadee populations ‘ ©

. can be seen in Table 1? (a b c) Boreal Chickadeee cn the ieland and

%

'ir main;and ahowed significant differences as did the two mainland groups

l(fable 18) Figbre 10 (a h,c) illuatratee where the differences occur.

--Although overlap is eeen, trends :I.n Eoregihg behavior can be det:ec!:ed

- .a) Forag:l.ng- he:[ght 0 g e g # ‘
Boreal Chicka,deee on Gull Ieland fcraged relat:ively little at Jlow =8 ‘

heights, but concentrated their time berween 4 i 52 m and 6. lO‘m (figure-.
"10a). They were alsa obeerved relatively more above 6 10 m than at 0. 30
APt below. The mainlqnd counterpart foraged at lower heights, ehowing

a peak between 1. 52 m -and 3 05 m. They were abeerved more at lower levéls >
- 5

" hY
W thﬁn above 6 10 m. The Black-cJ;ped,Chickadee explcited lower heights

T‘LQ;ithe extent that live evergreen and ncn—green vegetation were uaed (Figurer }zji;.;g_z

é. - ' “da

than ita congener. It wea nevcl nbeerved above 6 lolm and sﬂowed a peak i:_ _;\-@} :

‘between 0 30 o and 1 52‘m.JThese foraging height differences existed egpn SR

.

<
”though tree height did not differ between the foraging habitats of each
‘-‘-popu'lation (Figure 7) "1 Y g E A , :
‘ -'_;b) Vesetation t:ype ) ) Fitag '-'_’f e .': R

None of fhe three groupe explu:l.ted l:lve deciliuous treea ‘or. ehruba to , o

" ::'101:) Both the island Bc‘rea.l and the minlana Black-capped Chickadeee $oE ,:.;‘,
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Table 17 a. Time spent
chickadees
during the
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foraging (in secon{dﬁz at different heights by ‘
on South Head, Witless Bay and Gull Island

summer of 1977, ° _ "

-

BOREAL
CHICKADEE
(South Hea‘d)

June 9

- 20 June 21 - July 20 g June 9 - Aug. 9

Ground : % . 73
Ground & S U
) o3 nms L, 5 w. g o

e

;fﬁﬁfﬁjfu_ﬁgnl,*;w“'ﬁ%n_u
+d» 5'm< 3 05m 525 o st f 9}'5: s s, 2
Cabm s Ly 206 T e g
R e; R

85 ek el 4 R

Y e R T R o

BOREAL
CHICKADEE

(Gull Island) —'; ,\

Ground 6 g L .
Ground ,.3m R ¥ S S X

‘3 W 1i5m TS0 L T 2200 0T L A e

‘m ¢ 3.05m, -f"""f 652 '; e U iiede "‘;1682
Sm & 5 L'm '; © 682 i v U726 . er . 1408 )

. 266" '_,--'f_.‘ L " .‘_,.327

BLACK—CAPPED

] cnmcwzz—
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% 8 Table 17 b. Time. spent foraging (1n seconds) in different types o s e w
E ) j\ . vegetation by chickadees on South Head, Witleqs Bay and _ ‘
. ’ Gull Island during the summgr of 1977. S 'f." . - ' .
'; - P . - N
s BOREAL Pk wa #
CHICKADEE. ‘ 3
g ~June 9 -

'(South Head)

s Dectduous " :: o S

&' _Liﬁe?Eyérg;eeni
‘Vegetation :

‘. .-, CHICKADEE
"~ (Gull Island) o, oF

e 0 3 P . bl

"f“Qécidudus'A

Live Evergreen
Vegetation_'-‘

Non-green .
Vegetation

“;BLACK—CAPPED
“CHICKADEE
J(South Head)
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*  .Table 1?(:‘. Time spent foraging (in séCcnds) on different parts of the tree, . :,..:
. by chickadees on South Head, Witless Bay and Gull Island, e
' during the smm‘net;-of 19?7. . - - ' g RN _:_

we

oot foat) >

" CHICKADEE -~ :
ull" Island).
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Table 18. Differences in foraging behavior in chickadees on South Head, \

Witlesa Bay and Gull Island, during the summer of 1977, using

.
' QQ;est, (Numbers répresgpt G-ﬁalnes). . ¢ f
,..‘9 ’ g . . 5 - - " .
b o . i . A 23 1= ; “' '. i kB

_ L ', ; Bnreal Chickadee ;j-‘t }} queal vs. Blackrcnpped
TR BT o N ',ﬂf ’Chickadees i
TR LT (South Head vs. Gull Ialand) A

2o Lt (Sq;;th Head) "B g
Forasind gl 87 " § % fa s 2 o o

{ Height . ;'f" Tet i agladon | £
@ msy- " weii T T

Vegetation S gm e owm " . LR ¥ R S
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conce;trated their efforts on vegetation lacking green foliage. The next .. .
highest preference was for live evergreen by the island Boreal Chickadee ‘
‘whereas the Blaek—ca&d Chickadee preferred deciduOus yegetation to l:l.ve y
evergreen Mainland Boreal Chickadees spent the majoril:y of their, time on N | --.'-:_;:-

green needles. Like its ielend eounterpart 1E" spent the leaet \amount: of U

X

55 .Q.#“'ﬁm"‘"hvww‘*%——__. 3

‘ t:l.me on dec.idugue vegetatipn . P mA l."", S . - s * o ' S
/ ; e) Pert’ef the tree used A - - 3' a . J
. ¢ 4 ; : --».‘r i Pl DN i
'i iy, %= o The Gull Island Boreal Chickaclees did not appear to pref any particular e
1

. arez{ Jon the t;ree but dietributed themselves more- or 1eee evenly frop—‘the o -" 9 Y

trunk to the outer branches (F_)'ure 'De) Tbe behavior of the ehickadees: S ¢
2 LY ‘- \ "
on South Head wes d:l.fferent Here the Boreal Chiekadeee epent t:he majm'jty ’

d)- Seasonal differences

J .

Seasonal differences in- foreging behevior were nbsewed within each

-poPulat:ion on éqjut‘;)liead and Gull Ialand (Table 1? a b c and 19) Thie
_ e :
ol was. tr f ‘fjofagiaggi height, veg%tation t:ype aud I:he part: of the cree ueed _
T ‘*‘-; :
b .'."(Figure 11 a b,e) Bach population J:ended to forage somewhat h:l.gher during

2 B the second pert of the"'stmer (June 21 - July .20) Foraging an deeidmme

”'."_:';treee decreebed' :"on green vegetation 1ncreaeed during this period for Ca

“ g S, 4%

11' three papulatiene The.. Boreel chiclcadeee’ qn bbt,h 1sland end meinlend
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“¥ i Table 19 Seasonal variations in foraging behavior within chickadee

ﬁ 5 5 - F p0pulations ‘on South Head Witleas Bay and Gull Island, 1977

g 2 i . ’

£ - r 5 mmax b using G-test. (Numbers indicate G-values) -

‘TChickadee Py
(South Head)

'?Black-capped' =
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Chickadez;. on the ‘ma;l.nl-and. The mainland 'BoréaQI Chickadee decreaééd‘ both
the amount of forag:l.ng on the l:runk and outer branches but increase)i its
foraging frequency pn the middle part of btanches. These seasonal:
f differencas within speciea d:ld not eliminate species difﬁ’-erences (Table N o

I

20). The differencea seen :I.n Jigure 10 were ai;:l.ll observable in each

aeaaonal d:l.ff erences in

" k. period of thefammer. It 13 likely that th
fpraging behav:l.or were related t:o changes in distrihution of prey items
(Partridge 19?5, Krebs et tzI 1972} but data ou ‘precise distributibn of

-v! 'l o sow M R "" 5
pot:ential prey were not‘. available. ": f o ; .
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T In sumary the terrestr:l.al bird comun:l.ty of cuu Island varied in a

¥ £ ]

. number of aspects frqm l:he; adjacent. .niainland South I{ead Hitless Bay. n

w Only half the .numbe*: of h:l.rd species observed on the mainl nd were seen on

Gtﬂi Island 'I'hese wars all of aeparate genera whereas on I:hel mainla.nd

o three 'smups of congeners were noted. ,' ".-’

!

g md:lnland. Individual sgecies, however.'_

Y

ot}-lers had higher
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the summer of 197?.whereas 25 species were recorded on a comparahle.
' 1969; Keast 1970). Furthermore from year té year changee in species = gk ‘ ﬁ ‘

ielende, and Diamond found a turnover of fr:om 17 I:d 622 on individual

o islands of the (:hannel Islende of Californie frdm 1917 to 1968. .' .

number of epecies oni - islande remained fairly constant whereas spegies . ?\

populations .

_work dealt mostly wi.t:h breeding aeabirde. She reportd a greater number
- & ‘of species than were observed in this study, 15 during the eummers of
1967 and” 1968 and - hetween 1969 and 1971 However, during that periodl T
- 19 of the 34 species were absent et 1east one yeer fro:n r.he islend /‘ '
‘ (Threlfall, pers. comm.) Thus the expected tumover of species ie " - '
S i occurt;ing on Gull Island ’Ihat Haycock (1973) reported more apec;lee aleo'- “
'. 'reflecta her cene\us conducted‘during migretion ( 10 speciee mot: found in‘_';
-h'thie study were only neen hy Heycock in Hay and .Iune) and that ehe ‘
censured 311 habitats not just those compareble to habitats found in the '

,mainlond l:ranaect. . ¢ -. L R M b

DISCUSSION
Relative to the adjacent meinland Gull Island has an impoverished

faune Only 13 passerine speciis were observed on this island during

area of mainlend (Table 1). Comparaple situations have been- found on
many other islande (e -0 Preston 1962; Crow 1 1963; Diamond 1969 Lack. ‘i

compoaition of ieland avifauna are common].y encountered I’or example

.-'
-

Moree (19?7) found a. yearly t.urnover rate of 16 7% on some emell Meine o

Lack (1969), Diamond (1969) and Grem: (1966c) all found that the i -'.-'.' 4 ’

changed Diamond suggested that: this could be due to a large chance

element in nhmcoloni_zabion_of 1s_lnnde and the existance of splall.ieolated‘.

vy
Haycock (19?3) also studied ‘the a.v;lfama of Gull Ieland although her

- o M-

D st

g A



IJ' _.'su:l.l:able habitat on the mainla‘nd appears l:o be an adequate explanat:lon

"t

! . . H ' g JEp -

e

Gull Island'had a depauperste-faune'relstise'to the mainland ‘fwo o,

specias, however were found only on the island the h':l.nter Wren and the

r

Brown Creeper According to Cody (1974) wrens appear to be remarkable

‘ colonists. Virtually all North Temperate species-l-have reschedvoffshore

:l.slands. The preferred habitat of the ﬁinter Wrén is damp areds with

luxuriant growth of ferns and mosses (Bent 1964b-‘Godfrey 1066).,The-:

Browm Creeper was only encountered twice. It 1s found~ pr{marily in mature

woodland (Godfrey 1966) The forest of Gull Islsnd is mature and shows'hljj,:
. the effects of windfall The mainland has second growth forest which

.has not yet reached maturity. Thus £or both these species absence of

’."'

¥ .
rl
- PR

%

%for their absence on South Head.lairfjfi?fh- ; ﬁ'f.;ji;j:fffﬁﬁ.u; f—‘a-} o

4

‘ . The Raven was not a frequent species on South Head wherefit. wae

'only seen :I.n August, after the young had ﬂedged.,One psir nested on Gull-

_Islsnd Haycock (19?3) reports similar events in the past &§Avens T :

'.frequently nest ‘on 1slsnds, on- both Pscific snd Atlantic coasts, especislly

=

5”where seahird colonies are present (Bent 1964a) They also tend to nest

on cl:l.ffs (‘I.‘uck 136?) as s’ observed on Gull Island n’ 1977.

-

A number of. factors were probsbly responsible for the 1oWer species e
-diversity on Gull Islanda A number of authors contend that habitat

¥ .diversity decreases with a. reduction in island size (Anderson 1960'

Crowell 1952 1963. D:lamond 1965 Lsclt 1966 HacArthut: and Wilson 196?
fPower 19?6) Relative to the mainlsnd trsnsect, the islend nppeared to

o have a lower hsbitat diversity. Some of the habitsts present on’ Gull

e ot e

didlgland were undommon and not Psrt of the trsnsect. Colonies ofrseabirds.;;ffﬂi

-fjnesting on the s10pes and grassy sreas (Gulls and Puffins ) could have'rig”

L
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_'been excludiug passerines from this habital:, helping to further reduce

the range of svailable habitat ‘No such colonies were present on Sbuth

) Head

A mnnber of species not seen on Gull Island were probably absent due.

to lack of. habitat. Crows' and Starlings prefer cut over @nd agricultural .

:'lsnd Rusty Blaek’birds are often associated with bogs, Swamp Spnrrows

ibe found on South Heed.

_.with marshee and Savannsh Sparrows with barrens (’l:uck 196?) These habitats

were either mcommorf or not present on Gull Islsnd, whereas most eould

i g

" fgh g 1

Approximstely half of the mainland species absent from Gull Island )

: -__"-.j_-'may,be found in ecotpnel hab:l.tht (Godfrey 1966 Tuck- 1967) Although

: B’ -'such habitat was present on Gu11 Island it wes not ag frequent ‘as on '

;

ke the mainland. This type of hahitat msy be uoo small to swppert self—-

"'perpetuet:lng populat:l.ons of certain speciee (Anderson 1960 Crowell 1963),

therefore e;ncluding them from Gnll Island. 'I'he presence pf lerge colonies

,'-and grassy areas, msvsilable for passerines.

» s ;

of seabirds may also ha\re rendered some ecotonal areas, betweerf forest
i . v, _- -_"‘-:\:\' T

-y 5 “ ) ’.,‘ Ol ;11}
Decreased habitst dIversity mpy Iead to 1ncreased competitiun which nre
.' ('. s :

e bin turn may exc].ude s number of apecies from Gull Island This is often‘

o ‘_'fnoted in the scarcity of eonggners present on. 1slands (Grant 19653 19663, o

' '_'1968) In this study no congeners were noted on Gull Island whereas three.

¥

"groups were observed en the mai.nland' twof-‘orvus, twa Pax'us and two t.om b

One of each pnir was reported on~Gu11 Islaud. _"_‘,.' "

[ . A
. . # . . .'

¥
g b

Haycock (1973) reported five groups of eongeners on Gull Island
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wag only reported once. of. the remaining foux: groups only one had hoth < B =

G

' species present on South Head in’ 1977. . o k
; “\_fl’.h member of the congener pair found on Gull Is],and in. this study
'y o was. o:::Istently the\spgcies/with the most northerly distribution i f,"iuf P

(Godfrey 1966 Rabbins snd Zim 1966) In the case of Haycock 8" ‘; e

o (1973) findings the most abundant was also the most northerly one exoept

for the Golden—crowned Kinglet which was the more ahundant in 1969

IS

" relative to the Ruby--crowned Kinglet. ; : '. T A' P g TR .

The effect of isolation\on species dispersslo to Gull Island was - _1“.' F e :
'_'probably minimal 'l‘he island lies onl\y‘*hb km from the mainland therefore i

--':'.:".problems of dispersal should be vety low. Morse (1971) found evidence
' -'a_:"/‘."f‘;".that birds breeding on Maine islands, more than 7 km from the i 5t
"“.I-Z:V_flmainland, shared a common gen%pool Hith the mainland. The islands were [ ™
' ‘ -.-_:‘therefore readily accessible. Morse s fir;dings suggest that South Head
LR ) %’
- species have easy access to Gull Island. Approximately half of the
_island species are migrants which would be dispersing every spring
...‘ | Whether or not populations of various species on Gull Island belong to\
: '::.the same gene pool as the mainland populations is a. question for further
v g i :‘study although the answer might Nary with species..-. . :

'. : Severity of climate has been suggested ss a factor 1eading ‘to- the . -
~'.«psuc::l.ty of insular faunss (Anderson 1960 ’MacArthur and Wilson 1963) The - ,".' % i
‘.‘.vegetation of Gull Island does not suggest a climate mnre severe than %

) "

" :on the inland. The sres supported a luxuriant growth of ferns and mosses

"'i'»-_".'.‘in the forest understory. This is probably the result of frequent fog

"."":lesding to a very moist environment. Heavy winds may actuslly, help blow -y

"f'to the islsnd some species thst would not otherwise be present. ‘L IR




Since isolation and climatic conditions do not appear to play an

- r..important role in- the impoverishment of Gull Island 5 terrestrial

= N g _Iavigelma,‘inoressed habitat diversity due to the i{aland's sma]:l size are

‘ BT "probebly responsible for the ohserv;d- low species numbers.l'-l.l ‘I",.:.f.-- ‘I: 18

: _I'I‘ | ““The charaoteristie impoverished fame of ielande was olearly eeen on . :
‘. b .: Gull Island, even relati\re to, Newfoundland an - elready species—poor
\ ',:‘.‘_:island relative to mainland Csnads. The 1ooer number of species present‘
c “ :' in more northern 1atitudes did not appear to hzme a dampening effeet )
=y _I-.',on thia "island effect" po £ 17 ' R ﬁ Lo “‘
I The totsl density of psaserine birds-.on Gul]. Ieland was lower than §
i ‘ ’ crn the -adjacent mainlsnd Squth Heed (Teble 3)r Diamond (19701)) slsof -
- ‘ : &'I'oBserved lower deneities on satellite islands o,f New Guinea Mogt lislafnd
. # ‘ 'I;'I"'""'bird densities, however, ktend to be higher than on compara’ble mainillends' g
i (Anderson 1960 Crowell 1962 Grant 1965&, 1966!) HaoAr'thur. Diamond nnd
i i T 5-_','. Karr 1972- Diemond 1973) 1915;1:1; with high bird densities usually have
_' i ':'-tvm or three species whose densities are muoh greater thanlthhe rest (Cody
41 i r 4l :7.‘1971 Grant 19658, 1966b, ofowen 1961 1962) These two ‘or three Speciea

/

v T AR L ':?_can make up as much as 80% of the total bird density (Crowell 1962) On

uels. L ““*" :\J»_:.--' e g '-._.n _-.' .~"

= 2

‘ 3

' ": the mainland. The higher deneities of three species (No:;thern Waterthrmh,

e the result of such reduced eompetition. Although the sbeence of a

"'_'.'.,ntmber of epecies :Ls; probab]:y responsible for the higher denaitiea of

N ‘.-.-\.

.I_. .
' S ’
. o “" .‘
i . ) ;

Fa PEErtE LN fas On epeoiee poor islands sueh as. Gull Island, competition should he ks

. greatly reduced._Here only half 'ag many Species wese preeent compered to

-Gull Island it took five species to make up over 80?.’ of t'ne totai individ-vl )

¢ ;:-',' -,._I..h:‘_-";h“Boresl Chickadee and Grey—cheeked Thrush) on Gull Island are oi'ohably ' 5

L P

P 1%
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'f' only one species, the Bl\ack—capped Chickadee. The total population of W

! \
¥ 1

SR
it

occupying a similar habitat Lack of competition might also enable 5

Gem

All other species found at both areas had lower densities on Gull Island

or their -numbers at both areas were too 1ow to compare.Diamond (197Db)

g
[y

. Diffehces in niche use between Gull Ialand and the adjacent mainland ,' o

. Y " o L Cpetagal T
' » ) AL RIS PRI e s
! f e N T 5
.- i L RAEI S : N
- - ) el e
5 o g et v .
L ) % . U -y
. - .o v Y r
e . g vt

~Northern Waterthrush and Gray—cheeked Thrush, the greater abundance of
l, - \ . " J ) [} . .
the Boreal Chickadee, can be taken to be due 1argely to - the absence of S b
; R
'Boreal Chickadee on Gull Island was equal to that of both species on
the mainland (Table 6) During the month of June the island dens}.ties i

were even higher than thOse on the mainland. It is possible that t.he

island 18 providina more suitable habitat than the mainland This,wand g;”~3j;

the -quantiffed broadening of the niche of t'he Boreal Chickadee permita o &

higher densities. Diamond (1973) and Lack (1976) have suggested that\' )

such a brqadening accompanies denaity changes in depauperate faunas Soh e e S

"'j‘The PineSiskin and the Fox Sparrow had similar densities on both

the mainland and island This may simpiy be due to these species ,

them to occupy a’ greater port:lon of a habitat that is euboptimal

«

hms also suggested that lower’densities could be the result of species e e, %

broadeni g their niche into subuptimal habitat. ;5 : 5 :

¥

were also studied. Investigation of habitat utilization was restricted e 1 -

" to three species common enough in both areas to permit comparisons. These e ¥ .

e and island i L AT ‘

cases some differences were observed in habitat use between the mainland ‘;,,f‘-." SEIERS )

1. : ‘,':|,~,.

viere theNorthern Waterthruah Fox Sparrow and Boreal chickadee. In a11 : s
''''' Ko, E w . g L i St D

) '»’

‘ . s, o v 4k o e B Lop . :
g o S e e e E

e i T LE W : ) Fu il ey
The Boreal' chickadee showed the 1east diffetence in habitat use between
the island and mainland nhereas the Fox Sparrow showed the most variation

X

A-' P
L > .
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.'.‘:_‘Q""; :species (Godfrey 1966)

S A e BT e T 2 e i AR
(T.able 16) All three species showed flexibility of niche by exploiting
u".available habitat which differed in absolute prOperti‘es bet:een islan%

and mainland The differences in habitat -were probably a reflection of the

'.x

’ second growth forest on the mairﬂ.and and the mature forest on the island

.,.

, e Broadening of the niche was also observed in all three species. The

t

2 ‘-',Boreal Chickadee exploited a: greater range of tree densities on the island
whereas the pr Sparrow was found within 2 greater rdnge of tree ‘heights.

X _:0n the island the Northa‘m’ﬂsterthrush expanded to aréas which lacked

ppnty water. Every Northern Waterthrush habitat investigate on the mainland

"'-;was associated with either a stream or a small bog as :l.s ustml for the a

\ A shift in dreference was only noted in the Fox Sparrow habitat where

'-:.".\"';I-' the island population shifted towards high numbers of White Birch shrubsp :-

)

~'-‘:Although the chan&es in habitst observed in the three species reflect

differences in the predominant habitat they Were nevertheless changes

-z -,_which show flexibility of- the ecological attributes of the species.“"-‘;:

'I‘he shifts and the broadening of habitat were not accompanied ‘by -

,changes in the density of the Fox Sparrow. The density of the Northern,

. . & Y . Yo B et
* ) " 5 &2 g w Tl g o ¥ :
s TN o, . ._-' o o o g = \

‘.VWaterthrush and Boreal Chickadee increesed Most of the increase in the } -{ o

V‘.,

. "F'Waterthrush density was pro'bably the result of the species invading areas o

| o

o which 1acked water, therefore inereasing the amount of potential habitat

T )

It involved the two congeners of the genus Paz’ue Boreal and Black-capped

d.‘

Chickadees.l They were commn and occurred together in thef aame habitat

s

-"Ij on the mainland (Table 16) Other studies have found that conge:neric

i qecies in similir habitats conmonly segregata foraging space by vert‘.l.cal

\ ok

The second investigstion of niche shift was of foraging behavior. v

" g W 5
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A ‘ HEmberg of :he genus Parus have conaistently beeu found ‘to partition

35 greater he:lght;s I:han Black—capped Chickadegs and preferfed coniferous

' :j areas of the same. habitat (Tables 17a b c) \The Boreal Chickadee waa

been extettsive enoﬂgh to. permit: coexistence. Bioms &7

Chickadees not only increased in density, becomiﬁg comparahle to the

'.'-1ayer (Macﬁu.-:hur 1958 Dav:l.s 195? c:ody 1968 1974 Jamea 1976 1ack 19?6)

. :'--.‘"-'___or site (Lack 19?1), slthough not by food item (Cody 1968' Heapenheide 1“-' ;

1

19?5) Such trends have also been observ&d between the saxes of one species

(Ligon 1968 Horae 1971 wil".liamson 19?1). ,3"..,,-'- Pt

foraging space hy position and beha\d.or (Hartley 1953 Gibb 1954 Uixon

1917- Horsé 1978) Dixon (1961) found that Boreal Chickadees foraged at. .

. .'il

= .forast to deciduous forest. ‘;} 2 !

found higher ‘.ln trees, aometimes foraging at heights exceeding 6 l

_meters The Black-capped Chickadee foraged closer to the grnund and never L4

g g ‘,.'.- Vi i - J i _ﬁ",l. / I o
Ry above 6 1 meters. The B‘oreal Chickgdee was Iound mainly on evergreen .

L trees, exploiting the live green needles of the u%ddle and nuter tips

of branches, including the crown of trees. The Black-capped Chickadee

'-{‘I'Spent the majority of 1:3 t::!.me on evergr:een treea but il: foraged in araas

s 1acking needles, 1 e. bare branches and l:rmka, near l:he center of the ; o

SR I EN |

‘--‘-:tree, close to r.he trunk It spenl: more time on deciduoua trees than’ ou

|l- ‘i

‘_

.'.bf'-\:_"Althoug‘l'l overlap did occur :l.n thesa areas, segregation appears to have .-"-__'_'.‘- G af #

e..,.

On Gull Island only one ch:l.ckadee species was prese.nta The island Boreal

combined density of both mainland Bpecies (Tabla 6) and shifted foraging

1961- Root 1964 Sm.tth 1957- Sturman 1968 Lack 1971 Alersl:am and Ulfstrani'l N

: '3-.the 111'6 Part of eversreens, the ax:ea preferred by Boreal Chickadees.;_,. T
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: -'- ‘[ leek-capped Ghickﬁdeee on Gull Island.

‘ "_paramet:era reflecting changee in occurrence of l:he aepects of the S LA

mbitate, the pnpular.ions still were ectively showing preferem:es for

.o

{ b S o T o
T g2y R

hal;itat ‘to some degree (Table 16) but they also shifted in foraging behavior '

| relative 0 the mﬂiﬂls‘-'lﬂ Population (Tables 17 ‘a byC) 'The island Boreel

Ch[ickadees tended to forage at greater heights than. the mainalhd popula-  r

tion. It Bpent mcrre time on deciduous nreee then on the minlend but: not
X

. t"» _ as, much ee did the mainland Blaek—cepped Chickadee. Oue signifi‘fﬂﬂt change .

S0t .
i .\

brenchee end trunka on l:he islaud This shift: Was 'l:owards the preferred

mainlend B:Lack-capped Chiekadee foraging area. Such e ehifl: eOuld poesihly

.c.* 'Y — H |

f & 5

coq:eepond to the availeble vegetat;ion on. Gull Island where dead trees
I-j’_ ". -,‘,_ ,,‘-.f-_.

re Icpmmon and ma‘t:ure trees offered a greater preportion of bare limbs g P

Gl o e

and branchee. The preference for oul:er perts of branches obsaz:_ved on the 2 e

i

p

in-anehes ‘was much more un:iform from tip*s of brenches

ol
Boreal Chickadee towards some preferred Black—ca’pped areae support:s the
hypothesis of an eeologieal response to: ebeence of comper.ition from )

Chenges in foraging be.havior have been nol:ed on other islands (Lack

:'-’“d Southe:r.:n 1949 Crowell "i962 HacArthux, Recher ancl Cody 1966 Heree 196?,
"Ei-ll9?l HacArthur, Dienbnd end Karr 19?2) . Theee changes ere ehifts I:hat ‘

; .'-:fnccur quiekly :I.n responee to reduced competition preesure (Cody 19?1) xl"-l'

-t

; "'-.,Genetic change need not be inmlved. _ T

Altheugh the island populal:ions tended to show ehifl:s in ecological

-

ﬂ

' s'mne attribul:es of the island l}ver other attrihutea rel:her I:P:an passively

runk. a ahift Y e

i:awarde preferred Black—capped Chickadee ereas.- The ehifl: of the ieland‘ '

wT,s the shift in exploit‘.ation from green needles on, the meinland to bare i

mainland was not *noted on- Gull Island..l-lere the distri.gion along the
t
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N shifts observed :Ln the Eoraging behavior of .each chickadee populetion. -
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occupying whstever was available. This po:l.nt is eupgorted by the seasonal

LI

Each(\bopulation foraged higher up 1n trees, more on green vegetat:los, 1ess

T _..--o‘----—-J
on deciduous trees and less near the trunk, “in the Second psrt of the

summer (Figure lla b c) Bot:h mainland and island Boreal Ghickadees decreased'_"-"'.

3theis foraging time on non-'green vegetation whereas the Black-—capped

P | [

. Ghickadee shcwed ari inc\rease in this t:ype of. vegetat'ion, possihly P
L g

1n response to the ma i

A %
Lo ' ‘.

bra‘ches and decreased its forag:lng frequency around thé‘/periphery of 3 *
d reap both the ma:l.nland Bflsck-capped and the island Boreal Chickadees
were mor frequently observed on Outer branches than they had been :I.n the Mh
TR & 5 - g . o ;‘.'EI'.',v-: ) % . -". ,,‘ . - P

em;ly part of the summer

"*:,- “Seasonal changes in foraging behavior have been noted in English Tits

(Gibb 1954 Hartlay 1953) The changes are most notable when winter zmd

- summer results are compared and include a m.mber of different psrameters

) :
, . J .....

1nclud1ng l:he ones inveatigated in this study. The slight chsnges :ln all

aspects of foraging behav;lor noted in th:ls study are probably anly a 3 : _ i

alight :I.ndication of greater yearly trends. -". _'g .'.:"“-7 ;..' - '-:

In sunmsry t:he results appear to suppo:t the hypothesis that differences in

L

diversity may result :I.n changes :I.n density and niche use. Aiong wi

1-

lower d:l.versity compared with the adjacent mainland Gull Island 8" terres-

tr:tal avifar.ma also shswed chsnges J.n habitat: use’ and foraging behav;tor. -'? .

,L.md Boreal Chickadee s shift away from t:his srea, A
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Gull Island had approximately hal.f the number of pasaerine species '

0 -5

- faund on the adjacent mninland, Sot.xth H?ad Witless Bay. It appeared that <

- yearly ehanges 1n speciea composition were occurring The reduced number ' ~4 )

of island apecies was probably the result of Gull Ialand s emall size and

‘Ilj_l accompanying lowér habitat diversity. Although three gr-oups of congeuers

; [
were observed on. the mainland ru:me were repor:l:ed on Gull T.Bland Theae
. i » _,)’ < N
Total island bird density was lower t:han for a comparahle area of

-~

main.‘i.and Densitiea oﬁ individual Speeies varied The Northern Waterthrush;

c.\ ;

Boreal Chickadee and \Gray-—-cheeked Thrush were more abundent on Gull Island

This eould have been the result of reduced cdupet:ition. T.n the case of the _'

Boreal Chickadee it ia possible that the ahsence of the Black—eapped B

LN 5peeies relationships vary from year t:o year. I. B :. Sad” * £

TR

Chickadee was aalely responsible. ’Ihe Fox Spnrrovf and Pine Siekiu had u " 5

' -'_,j similar denaities m each area. 'rhey were either exploiting habir.at: with

_ eomparable suitability or ‘were both in&reaqing densit:y in optimﬁ. habitat
* and apreeding to more suboptimal habitat where the)r maintained densil;ies

h lower than those on the mainland All crther ‘speciee wi.tfl large enough -
densities to compare had 1ower isl’and densities, probably the. rasult of

not enough suitable habil:al: or the exploitation of suboptimal 'habitat. ’

\ . .
" m b Ve v g

. without compensatory 1ncreaaee in’ density in oPtimal areas IJ:' d

: N - s J Differences iu niche Were noted betvreen the Gull Ieland and Suuth

_,1,-( -

'

peH Head populationa for both habi‘:at and foraging behavior of species examined.

2} Th Boreal Chickadee shifted [ts selection of foraging habitat in a _'.'
£b

er of 'patrameters towarda I:he preddmimnt habitat t:ypes of Gull Is]and. e = St

It alao exploited a: broader rangeuof tr:ee dena:[tiea tfithin !:he :laland

t g _'.'. Lo .-‘w .,
et - 1 v
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o st -fr;:quency in green végetal;:lon and :Eoraged less 'on.deciduaus treea duringl
; & %‘ the 1;.tt21‘: pa\:t of the ‘Summér, : Whereas both Borenl Chickadee populationq
g \decreased t:he t::lme apem: for;ging on non—green vegetatian. t:he Black.—-."'
. B capi:ed Chicllcélldee, waa mpr;a-. frequent in these areas. ‘The . islané‘: ﬁoreal and-
the mainland Black—capped Chickac‘lees foraged 1ess near'the r.runk Iand more
- .; Ir towards the outer parl: of branches whereaa the mainland Boreal Chickadee.
\ Imoved from the trunk and outer bt’anches towards the middle All these.
E s h ' «nha;ngea. d\id nnt affe between—population differences. 'l‘hey were probably
. i “'; a reflection of gréater yeariy treuds. _ o :Ij_' e

theory. Gul.l Isla.nd had a 10war diveraii:y of terreatrial bird Bpeci.es as.®

The findings of: {:his atudy are. consiatent with current: island ‘biogeography". "

2 . well as an abs&nce. of congeners. Thg total dens‘ity of bir&s was alao 1dwer.
i e than on- t‘he mainland. Presumably as.a’ responae to lowered competition on -
the island ‘a few individual apeciea had higher :Lgland densities.. Fu:rther-.‘
3.I r_,"-i, £y more niche shiita were noted :ln bol:h habit:at and Eoraging hehavier for
| R ' the speties examined Theae rEBponse.s ;e‘re attributed to both changea :f.n
the structure and cowpoa:l.tion of the habitats avaﬂable énd to the 1owered'._' A
3 ! 1&\?313 of inr,erspecific competition on the island. ' o '
e I 2 :‘“1'_":':‘ o 5
1o . : }
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$ fmbitat ala;o oecurred in t:he d:h'rection of the predomi nt island hebitat
" The Waterthrueh also expnnded into ereas thet 1ecked W ter. 'l‘his probebl'y
/ \'
. accounted for' their higher dene:lty. The Fox Sparrow showed the greatest =,

. change in habif:at utilization. This again corresponded t\‘ a change in

I

‘

.t the .range of tree- heights found within the habitat o = \ .-
. On South Heed the. twd chickadee species Boreal and Blackzcepped

Ghickadeesi were found togerher. They coexisted by exploitiug oifferent
areae of the vegetation. The Boreal Chickadee foraged higher end mainly'
H

""“on the green needles found in the middle and outer hranchee The; Black-
: v
-_ capped Chickadee 'was found at’ lower heights It spent more time }m
_ branches near the-trunk -whic_n leckeci_-green vegetation. .It was-als\\o molr_e .
s £ T _commoh on deciduous trees.. ) 3 _ .
Sl Shifte nere rnoted ‘in the foraging behevior of the Boreal Chic : dee‘ :

" on Gull Ieland.‘ It spent more time on. deciduoue trees but ‘met as mulh™

‘e I

-~

: 2 "
A predominant ‘nabitat between the me:l.nland end, is].and Again\evid'hce favored

release as well as. simple niche plesticity, as a broadening occurred :Ln

L

\"as did the Black-—capped Chickadee on South 'Elead Foraging occurred t

. greater heights on trees than either m.ainland populatione. Inetead ol

]

. foraging metly on green needles, es it had on the meinland the iﬂlend
' Boreal Chickadee forsged moetly on deed or bare branches, a ehift I:owarda
" areas ueed on. the mainlend by Black—capped Chickadees It foraged evenly

) from the tips of brenches to the trunlc end did not restrict itself to ‘
"the outer parte of r.rees e '_' - " F oy

Changes were not:ed in foraging behavior within each popﬁlation during

-_'the snmer, Each group foreged at greater heights, increased thei‘t

™~
Y
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