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‘Abstract. '; . : » -
. . - . - . .

-
- . e . . .

fhis'investigation was désié%ﬁd to examine the
develdpﬁent ofvnestingAhabitat iecodﬂition and prefetences
ae:a‘fdnctioh'of habitat and social,stimu;i-in_neonatal‘

. SN
Herring Gull chicks.l The initial experiment studied the.
daily_development of nest site preference_duting7tﬁe;ggret'

week post—hatoh'and theneafterwﬁeekly '‘development until

same‘for'alllexpériments, consisted of relocatlng chicks

.h 20 m. (from he nest and observing thelr movements. (Dgrlngi Y

these ohserv tions, latenpy.,time moviﬁg;’initial_orient— " Ji
ation, final distance from the nest, and initial and final |

v , NN

vegétation characteristics ﬁefe recorded. (Results indicate’
that Herrtng Gull .chicks exhibit a preference_for the nest

51te area during the first week post- hatch and this. pre—

ference wanes. after the flrst week until fledglng Chicks,

of all -ages showed a preferapce for vegetatlon 51m11ar to

that of the nest site area. Nest site preferences;are

ecotypically controlled since fostgr-reared chicks exhibited
the same preferenoe for_théir foster nésts as did normal- )
réafed chicks for their natural’nests. |

Several experlments examlned ‘the effect of vegetatlon

‘characterlstlcs and soc1a1 stimuli'’ provided by other chloks

on nest site attachment‘and tecognltlon. Vegetation. type

and the presence of siblings were found .to be important -

stimglus properties’qf the. nest situation in nest area
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attachment. Chicks eghibited‘a preference for vegetatidn
.0 , o . T Lo e . o BN
similar to thét at the nest skite and for siblings over non-

1,

s;bllngs. Nest sxte recognltlon appeared th be predomlnantly
a v1sual response, at least 1n v1sually experienced anlmals.

Vegetatlon characterlstlcs, landmarks and thevpresence of

’
v

other chicks were found to be among the cues: used to

4

. recognize the nest site. Theé results of these experimentd
S , et

were interpreted as-supporting.the hypptheses that nesting

. habitat preferences are evident in ‘Herring Gulls during

.the prefledging period and that habitat and social stimuli
are'important in the.deYelopment;of nest site preferences
B P t‘,"b ~ .
ani)requnition.. These neonatal habitat preferences may be -

i'influential in'determining later preferences for nesting

e

51tes and may be respon51b1e for the observed stereotypy

: TR s ot .
. . . H . R
in adult habltat preferences; ¢ . . . )
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s e Introduction to the Problem - -
‘15 A . v B S, (\ *e
o < . R ’ B o8 '. , v". Ca. -
Spécies preferences,for partlcular*nestlng habitats i

are well documented (f:l«ton, 19303, Lack, 1933 1937;‘ 1954;
Moreau, 1935,~Lack & Venables, 1939; Mlller, 1942; Kendelgh '
, 1945 Thorpe, 1945, Snyder, 1948 Colllas, 1951, Tlnbergen,
1953 Hlnde, 1959 Emlen, 1963, Hllden, 1965 leopfer dAﬁalima;i
11965; Beer, 1966; and Klopfer,‘1969), as is the tendency of
'.1nd1v1duals of’many avian spec1es to return to similar ’ -
jahabltats//hd frequently to the same néstlng area or territory
for breedlng 13/succe551ve years i§toddard 1931 Boyd &
Landsborodgh,-1937, Emlen, 1938; 1940; 1963; Gross, 1940;‘ _
Kendéigh 1941}'Ruiter,3194l;aStoner &'Stoner;.194l; La?kh;:
l943 Nice, 1943; Farner, 1945, Miller, 1947, Austin, 1949,

Von Haartman, 1949; Rlchdale %951 Klugver, 1951, Tlnbergen,

F 1953 Beer, 196&, LeResche &-S1 den, I970 and Bongquno,

v

1970)f Slmllar phenomena have also been reported in salmon
'.(ﬂasler,'1956; 1960) and insects (Rau,’ 1934, Thorpe, 1944)h

° Some ev1dence indicates that such marked ‘habstat
preferences are flrme establlshed 1n'young anlmals. Klopfer,

(1963 1965) tested fdllage preferences in young Chlpplng

L

Sparrows,_Splzella passerlna paSserlna Be*hsteln,.and found

that @%e typical spec1es—preferred fol\tge was chosen’ by

young. Wecker (1963) reported that laboratory-reared Pralrle

N - -

' Deer~M1ce, Peromyscus maniculatus balrdl Hoyu& Kennlcott,
. \
. .,
derived from W1ld fleld stock chose the typlcal spec;es—

preferred habltat .of the fleld over a woods habltag It
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has also been demonstrated_that laboratqQry-reared Prairie

) and Woodland Deer Mice,'Peromyscus maniculatus gracilis Le

oy b -

’DConte, in a ch01ce test in the laboratoryh prefer artlflclal

-

habltats ‘most closely resembllng the natural habltat of . ,__: ——

their species (Harris, 1952), even though‘they could fully

Y

" tolerate Gther'habitats (Dice, 1922). Fabricius (1951) ,
tested several spec1es of hand- ralsed duekllngs in an open

field test and found that young preferred the typical adult

——an
o P

habltat -
Goethe (1937) dembnstrated an attachment to the nest _
- f B R . - g
site in Herrfng'Gdll chicks.* Chicks were found to return
- o v . :,_" QT‘A . R

to.thelr own nest site after beiﬁg transported 18-63 meters

from the nest. Noseﬁorthy, Lien &.Stokerﬂ(1973)'found that -

* ¢

’ . . .
Herring.Gul] chicks,under three weeks of-age returned to the

nest‘sitek_&hile older chfcks didpnot return'to‘the nest

e . -
N

tertitory but relocated lhtvegetation similar to their

collection point.  Ring-billed Gull chicks, Larus delawarensis

»

Oord, also, have been foundnto prefer a familiar to a novel

~
a .

reariné Area in the'laboratory, although this preference was. .
‘not. significant at 4-5 days post-hatch (Eyans: 1970a) .° Hess

- L
’ »

,*(1959) exposed domestic chicks to a pa%terned environment
5 - . o .
at,different"times during.the'first several_days‘after

‘hatching and found a preference only on Day 2, post-hatch.

.

o, ~ ‘. yd N . o~ N ;; N
‘It also appears that chicks khow tHe nest territory-in detailt

(Tlnbergen, Brockhuysen, Feekes, Houghton, Kruuk & Szule,

’ [

B 1962) 51nce/ch1cks of. several spec1es have Been observed, ‘

N

durlng alarm.or dlsturbance, to repeatedly geek out familiar

R ot . e '
¢



>///rzduring ontogeny is also specdlétive. Several authors (Thorpe,

3

r

SM\ shelters in neighboring vegetation to the nest site (Jtrong,

r1914; Goethe, 1937; Kirkman, 1937; Tinbergen, 1953; Moynihan,
-1959; Beer, 1966; Evans, 1970a). fbrthermore, Evans (1970a) -
. \\ t .
experimentally demonstrated. that ‘this repeated selection

of the same hiding place depends on a learned prefgrenéé.

-

')) 4 *
" Young Ring-billed Gull chicks learned the discriminations.
- and motor patterns hecessq;y to-move repeatedly ‘to a specific
’location in @ test pen (Evans, 1970a). Attachment to the
~ - T : .

rearirgg hab®eat) then, is apparent during the first few

weeks of life, although‘the;precf%e chronological developmént

-

has not been established for'any,éf'the}above species.

L

' How such reariné area preferences,are estaB;ished

+.1944; 19'453.; Miller, 1942; Collias, 1951; and Hilden, 1965) c
have épggesfed thgt habifat preferences are established
tﬁrough environmental imp;ipping, a'ripid, stereotyped
exposure learniﬁg similar to social imprinting.l Dath
repgrted by Drost (1958) provides support for this hypotﬁe§is.
He tranéfg;red 1000 young Herring Gulls from a sea coast’
to inland zooloéical gardens for rearing. It waS‘féﬁﬁa that;
many of these gulls,:whgn adults, retﬁrned,to fhe rearing

=5

nesting. 1Indirect ewvidence thes_frdm'Hess' (l959f data

place, or to similar areas in different localities, for

on prefereﬂces for a patterned environment and the demon-

stration.of imprinting'to stationary objects (Hess, 1959;
- ‘ Pd ~

Gray, 1960;_ and Bateson, '1966) . Additionally, there is

g evidence that domestic chi'cks prefer familiar over unfamiliar

<@



4 :

“ conspicuous static objects (Bateson, 1964a) and that con-

»
)

spicuous visual stimuli can act as reinforcers (Bateson &

[}

-Reese, 1969; Evans, 1972). Evans (1970a) has also shown
that the visual characteristicé of rearing‘pens are learned

by Ring-billed Gull chicks. - ¢

Other authors have attributed habitat preferences to
an innate mechanism of the species (Lack, 1933; 1954; '
svardson, 1949). Stddies in which reciprocal-transfer off:
gu;l eggs have beep mede, however, indicate ecotYpie qonFrP;
of eucﬁ behaviours. Emlen (1563) found that'ﬁerring Gull T
chicks raised on cliff ledges or vegetated plateaustiesponded
differentially: in eécape behaviour. Cliff-reared chicks

remained motionless on an elevated test. platform while

i

-plateani-reared chicks exhibited ,escape locomotion. Cross-

fostering of eggs frém’these two groups shawed that chicks

responded appiopriately iﬁhescape tests according to the

rearing habitat. Smith (1966), studying esqqpe,behavTSGr
. . . *:"‘:: s A : B

of three gull species differentially adapted to cliff nest-

,ing, also found that chieks' escape responses varied

according to the reaming habitat.. Although foster chicks
were not tested for preferences for the foster rearing areas,
the fact that they remained at the foster nests indicates

. 7 . % - .
that suchlpreferences were developed. Finally, Schuz (1938;

1940) transferred Short—billeA\Gull} Larus canus Linnaeus,

eggs to Black-headed Gull, Larus ridibundus Linnaeus, nests

for incubation and found that,when adult,\some of these

‘ -
birds returned to their foster rearing place for nesting.

)



]

. ﬁp that each generation ;dbpts the preferences of the pafent

.colony is an important factor in habitat selection by

Social stimulation has been suggested to be an
impoftant factor in establishing habitat preferenceé

kKlopfer & Hailman, 1565i. Individuals may be atffacted
. % N ' N -

to a particular area because of an attraction to familiar -

animals rather than an intrinsic preference for the area,
M i ‘7:‘ ¢q
- N
generation. gPreferences for conspecific¢s have been demon-

_ strated in several avian species (Howells & Vine, 1940;° . .
. = M ° ¢

. - ? .
Kilham, Klopfer & Oelke, 1968; Gottlieb, 1965), even in - .- For

e absence of prior food_reinforcement during social feeding

(Evans, 1970a). As well, social stimulation has been re-

ported to enhance the formation of early spring 'club’

4d

aggregations (Tinbergen, 1953) and the selection of feeding

'areas.iq“ad gulls (Frings, Frings, Cox & Peissner, 1955)..

Food and social.preferences passed from one generation to

another have also befn documented in mammals, such-as the N
. b
Black-tailed Prairie Dogs, Cnyomys ludovicianus ludovicianus

ord, (King, 1955), Japanese Ma&aqpesj Macaca fuscata Lacepede,

s @)

-

(Miy2¥i, 1959) and in some birds (Fisher & Hinde, 1950).
Moreovef,'eyidence_indicates that attfactiveness of EHQ

Herring Gulls nestiné for the first time (Drost, 1958).

It is likely; therefore, that social stimulation is an

¢ -
8

important factor in establishing habitat.preferences,
particularly in Herring Gulls, whose colonial nésting

habits and average clutch size of three result in’-continuous
,- R S :
socidgl stimulation.
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, "One difficulty with any hypothesis of. the development

- of habitat preferences is the lack of information on the

o

factors involved in habitat recognition. It "is possible,

. for instance, that habitats that appear very different to-

»

‘-the observer may in fadt contain the cues relevant to the

° > 3 . M . ‘ 3
organism, so that it is necessary to consider the organism's

'uﬁyelt' (Von Uxuell, 1921) or_perceived-environﬁent in

studying habitat preferences. Klopfer (1963;.1965; 1967),

in a series of experiments to determine the foliage perch
. . . .

site preferences in sparfows, found that for .the White-

throated Sparrow, Zonotrichia albicollis Gmelin, the light

intensity and distribution of shadow patches were the

v fl

relevant cues for distinguishing perch sites, while for ¢

. -

* the Chipping Sparrow the relevant cues aﬁpeared to Se foliage
size, shape and dénsity.» The fact that different végétation
.stimuli were important to these tyo species make i£ apparent.
.that generalizafions across species, even closely related

ones, cannot validly be fhade. The heavy reliance of birds

¢

on the visual mbdaIity wg%ld indicate that, although other

sensory capacities may be used, vision would be of primary

e

importance in nest site attachment and recognition. -

Evidence supports' this supposition.‘ Lack (l933;d1954),

‘_?Lack & Venables (1939) -and Wasilewski (1961) have suggested

that the relevant features by whiqp avians distinguish
habitats are of a 'gestalt' nature and involve~the visually
promineﬁt, conspicuous .features of..the habitat, such as

the vegetation'

<



getation characteristics, such as the height,

spacing an species, have also been .correlated With habitat

.\ -

preferences \(Pitelka, 1941 Kendeigh, 1945"Guillon, 1960).

Moreover, Bongiorno (1970), in an experimental study of

. Linnaeus, demonstrated that changing "the vegetation topo-

“dharacteristics were importantehabitat features used by -

nest site selection by adult Laughing Gulls, Larus atricilla

. . - ; ’ ’ ad
graphy of the habitat by mowing resulted in decreased .

probability of nesting. He concluded that vegetation

these gulls in nest site selection.' adult gulls also apbear

to have a detailed knowledge of,the nest area US1ng Visually

prominent haoitat features. Baerends, Drent Glas &

Groenewold (1976) found that adult Herring Gulls return.

to the nest site, evenibhen eggs and ’ young are displaced “

some distance away, and that they prefer an empty,” strange

nest on the nest 51te to -their own’ nest and eggs displaced

75 em. ‘ q" - _ A R
‘ ‘&Landmarks have beeg shown to be among theuéﬁés-used;~

to locate the nest site. Tinbergen (1953) demonstrgted'

that displacement of a vishally'orominent landmark corresp-

ondingly disoriented the Herring Gull from its nest,

although only temporarily. Furthermore, Baerends et al

(19?0).g2porteo that acceptance‘of a displaced nest was . .

facilitated'oy a corresponding displacement of a conspicuous

Landmark. 'Othér nest site stimuli to which birds respond’

>

are not known.



However, very llttle is known concernlng recognltlon

cues in young and how they develop. There is observational
evidence that neonatal Herring Gull chicks discriminate )
hetween vegetation.types and use vegetation characterlstics
as;cues’in nest site recognitlon;(Noseworthy et El;.1973)-
It would appear then that cues whdch should.he'of primary,
1mportance in the development of nest 51t? attachment. and
recognltlon 1n gulls are those .xelated to the habltatu .
such as vegetatld?, landmarks, etc. and social stlmulatlon,
,The present series . of experlments were de51gned to assess

l\the role of selected aspects of habitat.and social factors

in the development of nesting habltat recognltlon and

‘e

-
W,
2 ,.ﬂ‘.a

preference in neonatal Herrlng Gull chicks. '*f

-~ . .The Study Site

. - S A |
! ' . . § - ' )
' Little Bell Islard, measuring 1500 meters by 400

meters, located in Conception Bay} Newfoundland, was choseh

-as the study site (see Figs.. 1 and 2). In the sprlng-

L]

xsummer of 1972, thtle Bell Island- had an observed breedlng

pOpulatlon of 876 pairs of Herring Gulls, Larus argentatus

. Pontoppldan. Other avian specles hreedlng on the island-
‘4
in small numbers included Common Starllngs, Sturnis vulgarls

Linnaeus, Savannah Sparrows, Passerculus sandwichensis

Gmelin, Great Black-backed Gulls, Larus marlnus Llnnaeus,

Ring-billed Gulls, Larus.delawaren51s Ord "and Black
AR

”Guillemots, Cepphus grylle‘Linnaeus:' The latter two were

not present in 19Zl.n No mammals were Obé%rved on the island.

v - ’ . ' o . i
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The vegetation of the island may be divided into distinct
. . ) . ‘ - .

areas of grassland‘ marshland, shrub and herb areas, as

well as areas«of mixed vegetation.' The predominant
vegetation types in Which Herring Gull nests 6dcurred were:

39. 0% in grassland 30 0% in .shrubs, 30 3% in herb areas
Y

and .7% in moss areas (see Table 26, Appendix)
. . . Pilat Data
- Q A

/) Preliminary 1nvestigations were carried out to.
’ (

l) obhtain a detailed description of the nesting microhabitat

1

: of the, Herring Gull population under study, 2) determine
’whether young Herring Gull chicks of this population
_exhibited a preference for the nest site area; and 3)
determine whether this behaviour ;aried with age.

. In the spring of 1971 .and 1972, Little Bell Island \‘

C .

was surveyed into 50 meter quadrats and the number and the -
lecation of each nest in each guadrat recorded: .Seven
Variables were recorded for each nest inelhding:dcluteh
size, nest exposure, nest‘level, predoﬁinant vegétatibn«off
the nest site, pfedominant vegetation of ‘the surrounding
area, basic nest material and'Qistance:from the nearest nest:
Nest‘expdsure was judged by -the experimenter on a three. o
point scale 6f:exposed, moderately hidden'and well hidden
'(see Noseworthy et al, 1973 for pictures defining thisdscalei;
‘ - . Data were analysed using.means,.frequency distrib-

utions: and a correlation matrjix of_alL_variables. Only the

' :1972 data“will be discussed ﬁere‘since the 197l'data.have



A

B ) . \‘ | . ‘12 ) ) .

-

been presented elsewhere (Noseworthy-et al, 1973). .The

.

o .
" total number of‘'Herring Gull nhests recorded on the island

was &76; an increase of 314 over the 197Y total. The

‘mqjérity (44.2%) of nests confained.B-egg clutches, 26.9%
lcoqtaiﬁed g:egg clutches, 28.8% contained l-eqgg clgtchesg

o while only one:(.1%) nest contained 4 eggs.° The majority

L

o . . L C
of nests (56.8%) were in the open, '35.7% were partly hidden,
while only/ﬂ,S% Qere well hidden. Almost preéisely_the SRR

same percentages were recorded in 1971 (57%,336%, and 7%,

respec;iyély).ﬂ'Tinbergeh (1953) noted that‘quriﬂg Gulls

prefér_open areas except for nes£ing, when sites péar"plants
or bushes are selected. The low proportion of nests in-

cover in this study, howebgr, indiéates tHat Herring Gu;ls

"oﬁnthe_LittIe Béil Island prulatioh prefer open areas for

‘nesting, especially since;approiimately one-third of the . . -* ..

. >,
island; would provide ample cover.

Nests at ground level accounted for 76.9% of the

) Ebtai while 23.1% were on hummoecks. Most nests (69;3%)

were built}ih ldw-lying vegetétion- (grass, 39.0%: herbs,

u50.3§), 30.0% were in shrubs, while only .7% were found in

moss. Vegetation_surroﬁnding the nest site was agaﬁarpre—

dominant}y grass and herbs (39.0%, 30.5%, respectively),

.27.3% was shrubs and .1% was moss. ,‘ ‘

' ‘\The majority of nesté,(64.33) had grass aslthe basic
. , . B ' h ' -
nest material, 34.6% had moss, while herbs were found in

’ only 1.1% of the nests. It appears, thereforé; that Herring

’Gpl;s do not nécessérily_utilizé the most availaﬁle ma}e:idls“

a Y
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o

in a mardboard box_with no cover‘and transported 30-50 m. . -

<

13 o«

for~nest construction.' Moreover, no relatlonshlp was, found

between nest 51te vegetatlon and the basic hest mater1a1 g

{rho=. 02 P.<. 42) ' Simllar observatlons have been nmade -

bysBeer (1966) who reported that Black-headed Gulls may -

coiaect nest mater;al from 15 m. to. 450 m. from the neste
A=

The average dlstance between nests was 7.3 m, - :Some W

~ 40% were 5 m. from the nearest nest, 15.3% were only 3 m.

away, while 2, 8% were‘more thah 20:m from the nearest- nest;l'
Nests tended to be farther apart 1n covered areas and closer‘
together in the open (r 07, P.<.04). Ground nests tended:
to be closer together than hummock nests’ (r 07 P <. 05)
These relatlons may reflect the preference for low-lylng
vegetatlon areas for nestlng or may be a response to aerlal
predatlon since L1ttle Bell Island has no ground predators.\

'\Y To examlne whether Herring Gull chlcks of the thtle
Bell Island populatlon exhlblted a preference for the nest
site area, a total of 31 CthkS, 1-5 weeks old were captured
from. grass, herb and shrub 31tes 1n the nest colony 1n the
summer of l97l.530nce a chch was captured, it was placed

v . :

to.a dlfferent vegetatlon type and released The experimenter

£

W1thdrew approx1mately 50 m, and observed the. chlck through

locatlon of chlck vegetatlon type at the collectlon p01nt

’ L)

~and at the flnal restlng locatlon, and vegetatlon den51ty.

A

4
; ¥
Uy

blnoculars The follow1ng measures were recorded flnal aé‘”'

e

Den51ty was judged by the experlmenter on a three p01nt scale, SO

sparce mdderately dense, and dense. Locomotlon was observed

e .

. '
o



L

'% - Total .
. T - Returning .
S } Capture _ .  Same to Same Different
' Age N Territory Vegetatlon _Vegetation Vegetatiop
. 1-3 Weeks. 17 39.9 - 490 . 889 . 11.1
. 3v5 Weeks 14 .- 0.0 . -84.7 84,7 -  15,3°

14 L B

until the chjick 'remained in one location for 10 minutes.

~heSults indicated that a significant number of chicks

returned to the same terrltory (within 1 m. of the nest) or

to'a vegetatlon area 51m11ar to the oée in Wthh they had

" been captured (Chl 8.53,'P.<.02, see Table 1). ThlS

o

relocatlon 1n the orlglnal vegetatlon was 51gn1flcant for

2 ~ -

:all vegetatlon types ‘and did not vary w1th the type of

'vegetatlon in the.capture or release area.’ Addltlonally,

v

the choice of relocation vegetation seemed relatlvely.un-y

v

related to the amount qf'coyer'afforded hy the vegetation,

" since chicks were bbserved to reloeategIh~iqis dense

vegetatlon of the original capture 51te type in preference

to denser, dlfferent vegetatlon nearby

P rcentage of CthkS by Age Returnlng to Capture Terrltory,

o8

+ - o . . . ..
.-t . N =N

Table 1 . . SR

Same Vegetatlon, or lefErent Vegetatloh

®

o
L

. -

w1th olde

o
IR -

ébmparlsons between yound ch;cks l 3 weeks of age"’
r\

chicks, 3 5 weeks of age, showed no 51gn1f1cant



’ The flrst experlment studied the development of nest 51te

B

C N
. . -0 . - . N

- . | /.‘ '-. 15 “

;\.\ L]

dlfference between the two groups, aswmpst birds 1n all
/ A b

ages- returned to- the orlglnal vegétation type. However,

r

a 51gn1f1cant*d1fferehce between younger and ‘older CthkS
was found in the tendency to return to the capture territory

(ch1—7 00, P.<.0%). ' The younger chicks most frequently

(ol

returned to the %rlglnal capture terrrtory, usLally\\he nest,

whlle older b;rds returned to 51m1}armvegetatlon but did S

4
b IR

not relocate in the capture area (Table 1) . S
: A \
« T Ituappears, therefore, that some Herrlng Gull dhlcks

x -

do exhibit an attachment.to the neszterrltory and that- th1s

_,behav1our wanes w1th age. How and when the attachment to f

3 a - ’

'the nest 51te area develops and how the nest 51te 1s re-

T

ulocated requlres 1nvestlgatlon._ Moreover, how the apparent

vegetatlon preferences of older chicks are establlshed is
( - - . .
speculatlve. These problems were examlned in- 51x experlments.

'.attachment pe se from hatchlng to fledglmg The second L

experlment assessed the effects of v1sual deprlvatlon on’
__—«-——-—'————""—"—_—Jﬁ P

nest Slte attachment ahd recognltlon.- The thlr& experlment

examlned the role of stlmulus "consplcuousness' and landmarks

Y —

ln nest 51te recogngtlon. Experlment & attempted to -, '_f

r

» ———

demonstrate 1nd1v1dual recognltlon ong chlcks. Experlment .

5 ‘studied the use of soc1al stlmu-i in nest site attachment

4

'and recognltlon. Flnally, Experlment 6 examlned the. effects <L

LS

. &% social rearing and testlnn nest site attachment and

" -

recognition. ’ L

° ~—



‘Egperiment-l. The Deveiopmeﬁt of Nest Site Attachment

-

P
-

The pllpt data collected lndlcated that Herrlng Gull -

4

CthkS under three weeks of age exhibit an attachment “to the

4 ¢

nest terrltory. However,uthe post-natal development,of,thls.

*

- [ . ' y

attachment is not knowp It has been observed that during -
the first week post-hatch gull chicks have a well developed
locomotor ahility hut are nearly totally dependent on parental

care for surv1val (Evans, l970a) During this period‘parents

a

" do not recognlze 1nd1V1dual CthkS but rather find their’ own

PR v
young by locatlon, with feedlng and broodlnd, etc., restricted .

[ - t B
o
- to a. spec1f1c nest site terrltory It is adaptlve, therefore,

that ‘chicks have. an attachment to the nest 51te and that °
‘excursions fxom this area.be held to a minifum during the .

[T

first ‘week of‘li@e. ‘Attachment to the nest territory was,

ER T
.

therefore,* hypothesized to be an. important mechanism’ con-
trolling locomotion and ensuring,adequate parental care «

during the first week .. After this time, the onset of

individual'reccgnition by parents and young aids maintenance

"~ of, family unity. It was expected-that .an attachment to the
nestjsite'area_would be found in daily test$s during the

first week post-hatch and that a decreasing preference would

‘. .be evident in weekly, tests after thiS'tfme_until fledging.

_ _ ‘ "Method - vt
Subjects . . < : ) B : Y
A sample of 84 -Herring Gull chicks-was randomly
L '

" selected from the nests located on the west half.of Little



v

-

R

v d 17

. ©

Bell Islqu; /One-half of the iéland was selected for
L. : :

,/' feésibilitx purposes, since'the'study.sité had to be traversed -
. . . a .

‘and nests checked several times daily. Chicks were chosen ' .

1%

from‘Ehree—egg'clﬁtches‘and were indiviﬁualiy marked aftexr
hatching so that age could be-accurately determineq.when'

CPN [

chicks were recaptured. _The iodétibn of the nest site, as
well as the type, height and demsity of the surroqnding"“

végétation} was recorded on a grid map of the island.

-

. . . N s, B -
Density of- vegetation was rated by the experimenter on a

three point scale, l-sparce, 2-moderately dense, and 3-dense.
Chicks were then assigned randomly to one of seven groups

for testing on days .1-7 post-katch.. - .

¢ v

o . J T
+ Procedure ~ . )

- - et ¢

“When a chick achieved testing age, its nest was,

=

iocaied, the chick found and reﬁoved from the nest-site.

It was then placed in a wooden carrying box. with a trans-’

)

paredt~COVer (30 cm. x 30 cmy x 30 cm., see Fig. 3). The chick

’was then ﬁransportedlzo m. in a random éirection (previously
determineé-by a rahdom series’ of North, Soutp, East and West)
;nd relea;edt Clutch siblings were left in éhe nest or ne%t
-qréa undisturbed. The'following measures wéfe recorded:

]

latency (in secohds), time moving (in seconds), initiad

] . L } g y ) .
origntation (in'degrees.deviance from.a straight line of

-3

e
i

the_chick to the nest as j@dged byighe experimengér), fihplg
distaﬁce from the nest (in meters), numbér,bf retq;ns (less

'_'than.lo-m. from the nest), and the type,.height and density

"

© . . '
Yy - "






of the vegetation\at the final resting location. Testing

Nwas termlnated when the. chick was W1th1n one meter of the

nest 51te or had been 1mmoblle for 10 mlnutes. ‘All chicks

v

were'returned to the collectiori point after testing.
To determine whether attdchment to the nest site’
' was ecotypically controlled, 12 additional eggs were selected

_psing the same selection and recording procedures described

o .

previously. These eggs were then.reciprocally transferred '
to foster nests so that the vegetation type at the foster
nest was dlfferent from that of the natural nest:7 Hatchlng

occurred between 5-10 days after transfer. Chicks were

-

reared in the fester nests until testing on Day 6 post-hatch,
using idehtical test procedures as were previously described.
Day 6 post—hatch was 'chosen as the testing age since initial,

testing indicated it was the first day on which a preference

was exhibited. -
4

Temperature W1nd speed and 'precipitation wereérecorded

' to:prOV1de a check on the 51mllar1ty of test condltldns be—

v

" tween groups. ‘'These measures were also intercorrelated w1th
the previously described d®pendent measures to determine if

there was any relationship between chick behaviour and these
. ) .

environmental conditions.

y . Coe : : ‘
Reliocation of all test chicks (both first week and

' . : o I o’y . . ] ' * ’
foster-reared chicks) at weekly intervals until 5 weeks of

age was attempted to determine whether excursions from the
4 ] 9 ) . ’

nest site area were restricted to areas similar to the nest-:

’ o

2

site and whether any age changes in area preferences were
[ . - ' .
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evident. Test chiqks wére located by experimenter and
assistant thoroughly searchind the nest territdries, and .
if they were not found, a sqrroudding 50 m2 érea was searched.
The first chick tested week;y was randomli chosen to ensure
that chicks were not being tested ?t the'saﬁe rimes in each
tesﬁing session. Once a cﬁick was found, it was placed in

the wooden carrying box and rransportéd 20 m. from its .

‘ collection point.. It was then released in a vegetation type ©

that was different froﬁ‘that of rﬁe collectioﬂAboint. The
Same measures Qere recdrded as for daily-tested chicks as
well as initiél distanc;,from-the nest (in meters} and.tﬁe
type, ﬁeight and density of tpe vegetation at the ¢ollection
poi;t. The testing procedure was then identical tdlthat
described for daily—~tested chicks.

N

Results

Data are reported 1n the follow1ng order. flrst, data

' ‘for daily-tested chicks will be given, then the results for-

. foster—reared chicks, weekly—tested.ch;cks, and finally thHe

correlational data on environmental conditions and the
dependent measures. : :

Daily-tested chicks

The means and .standard deviations of all dependent . -.
measures for daily—-tested chicks‘are_presented in Table 2. =%
Latency. The variance of~latqﬁcy within subjects-

was high for all experiments and the variance was not homo- .

' geneous. The F max test for homogeneity of variance pf"

. .
N R N

1
{ 3
- .
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Table 2 _

. s < - .
. L
** _Means and Standard Deviations of Response Speed, Time Moying,

o

/

Initial Orientation, and Final Distance from Nest of Chicks

During the First Week Post-hatch

-

: Response . Final
Age Speed Time Distance
- Post-hatch (latency Moving Orientation From Nest

(in" days) N in seconds) (in seconds) (in degrees) (in meters)

22.50

1. 120 X =- .18 15.92 15.25
S.p. = .38  '33.58 , 55,94, 2.73

2 12 X = .40 . 14.67 7.50 ., 18.75.
S.D. = .46 22.26 25.98 - 1.42

3 12 X .= .72 59,58 7.50 16.92

S.D. = .42 . 133.59 25.98 9.82

;N - ¥ 4 :

4 12 X = .73  89.58 26.25 13.67
| S.D. = ..40 71.49 40.52 5.45
5¢ 12 X '=1.00 116.17 33.75 16.67
S.D. = 0.00  137.46 ©43.44 ~, - 12.20

6 12 X- = .76 83.58 18.75 ° 11.08
' 5.D. = .44 72.31 30.09 - 6.05

. : _ . ¥
7 12 X £ .85 108.17 19.58 11.00
?s,D. = .34 59.23 22.61 10.80
» ra
k\
( T
o
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- . “ )
latency fef'daily-tested chicks yielded an F max=30.61'
"Z (P.<.01). In order to reduce the vafiability, response
epeed, the reciprog¢al of lateﬁcybeae calculated and is dis-
cessed'throughout the text (see Tables 27 and 28, Appendix,

fpr rew data summaries). A signifieant difierence in response
spee& betweeg-chicks of.different ages was found (F=6.51,

P.<. 601) ' A summary of this analy51s is presented in Table

3. Ind1V1dual comparlsons (t tests, Winer, 1971) 1nd1cated
that Day 1 and 2 CthkS had 51gn1flcantly lower- response
‘speeds than all other age‘groups (X— 18,:.40 l}ompared to

.72, ;73, 1.0, .76, and .85, respectlvely; t=4.39, P.<ﬂ03).

No other age groups differed from each other, although a

trend of increasingly hlgher response’ speeds w1th 1ncrea51n§/

_ age was evident. ‘ . P ' B

.l‘ »" ‘. ' ‘- Tabl‘e 3

Summary of Andlysis of Variance of Transformed Latency (Response

Speed) of Chicks Tested during the First Week Post-hatch
P T :

=?aﬂ

Source asg S5 MS F . ‘ P
Ape ] 6 5.6554 . 9426 6.5042  <.001 .
Error .77 11,1586 .1449 |

Time Moving.. An F max test for hbmogeneity of variance

of time moving was significant (F max=32.62, P.<.0l). A

v

log trensformatibn_of“time moving was done and both raw and

transformed data analysed. 'Since analysis of'yariance



- produced " the same 51gn1f1cant dlfferences on raw and trans-

23 . .,
' N

’

¢ <

© formed data (see Tables 27 and . 29 for transformed data

summarles) 5 the raw data will be discussed here. A - -

‘'significant dif'ference among groups was fLourid on time

moving (F=2.90, P.<.,01). A smnma;ry of this_ analysis is

. presented in Tahle"4. Individual comparisons '(Studenhti'zed

Range Statistic) showed that Day 1 and 2'chicks spent

'SLgnJ.fJ.cantly less tlme movmg than all other age groups

(X=15. 92 14. 67 sec. as compared to X=59, 58, 89.58, 116 17,

" 83. 58 and 108 17 sec. respectively; F=4. 03 P.<.04). No

other age groups dlffered significantly from each other

although as with response speed, a trend\of\mcreas’ed- time -

]

moving with greater age was evident.

Table 4 ‘

Suinm_ary of Analysis of Varienqe of Time Moving dufing the

" First Week Post-hatch .

Source _aE . ss . MS° . F P
- Age - 6 . 123007 20501.1 , 2:8999  .010
Error - = 77 - ' 544366 - 7069.7 =~

<
@w

Orientation. - An F max tegt for homogenelty of varlance

. of orlentatlon was not: 51gn1f1cant (F max—7 47, P.>.05).

Analy51s of variance of orlentatlon ‘was not 51gn1f1cant

°(F—- 81, P.> 05) The mean degrees dev1ance of orlentatlon to

’

the nest Was 19.4. - X ) 4 . "

R
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Distance. An F max tes:,tl of homogeneity of variance
of distance from the nest was significant (F max=13.96,
P.?,OfS) ., A log transformation.was performed on-distance.

No'sighificant differences were found in analykis of variance \
of. either raw or transformed.data (F=1.59, P.>.05; F=1.46,
P.>.05; respectivel§)";. The“xﬁeandistanée from the rlxes‘t

was 14.8 m. - _ e

Number returns. Subjects were di}.rid‘e"d into those ' RV
returnlng within at least 10 m, of the nest and the number

‘not reachlng this c,rlterlon (see Table 5). It was evident
b . | # .

from this division that the number of chicks reachlng the
criterion’ inerﬁased with greater ‘age. A c‘hi_’square'test'
‘éhowed that the number of chicks reach-ing criterion was
sign.i’fit‘:'antly greater than expegted by chance on Day 6 - end
7- (chi=6.36, P. < 03; Chl—-lS 12, P.< 001, respectively) g \
and s:.gniflcantly less than expected on Day 1 and 2 (chJ.—
5.06, B.<.03; chi=8.60, P.<.001). : - L

‘ Table 5 o u ‘ ,
Number of Cha.cks Ach1ev1ng Nest Return Crlterion during the

Flrst Week Post- hatch

Days Pdst—hatch R S

1 2 3 4 5 () . 7
N | 0 o2 4 5 8 ° 10
" - Returns :

) Y
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Foster-reared Chicks |

| . :
The means and standard dev1atlons of\.all dependent

measnres on foster-reared chicks are shown in Table 6.
Foster-reared chicks were compared to normal—reared chicks'
(Group 6 frorn Daily-tested subjegts). AnF max'testlof the
differences between variances of the £wo groups was not
siénifi_cant on‘-ahy dependent measure (latency, F<1l, P.>.05;
time mo\,r,ing, F=l.67', P.>.05; or.ientation, F=1.15, 15.>'.05;-
.Zdis_'tance, F=l.7'é, P.>.'0I.5) so a t—'tekst was used to compare

the two groups. No significant differences were'found

’ i s

',between the two groups on latency (t<1, P.,> 05), time moving

(t<1 P.> 05), drientation (t<1, P.>s05‘) or ‘ﬂlstance (t<l,

v

P.>.05).

Relocations | ‘ L ¢
— v ,
All subjects were not found for each weekly test

sessmn (,See Table 30, Appendlx) ’ Wthh may have led to a
systematlc blas 1n the data since CthkS recaptured may be

those with strong preferences whlle those not found may.have

a

weak or no area preferences. If this were the case, only

ch:n.cks w;Lth-strong area preferences would be included in the

sample. The data were_lnspected‘, therefore, to deterpine if

the same chicks were being found weekly. . As' shown by Table
30, this was not the case. Only 9 chicks had complete

)}rec'ords for the 5 weeks. Omissions were 'general_ly due to -

a chick not being located for one or two of the 5 weeks.'

- . N ’ .
" Since this ‘was\eh@', subject means were substituted for

- missing cells for. analizsis. The means and'standard,‘
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Table 6
. \ ] !
Méans and Standard Deviations of Latency, Time Moving, Initial .

- LY

Orientation, and Final Distdncde—from the Nest of Foster-reared

and Normal-reared Chicks tested on Day 6 Post-hatch

] \ .
. ¥y '
Foster-reared Normal-reared
sponse Measure ' Group - ] Grg\t:p' Analysis
.. (\ . ) ’
Latency | X = 23.58 "X =20.83 t<l, N.S.
. ’ - :
(in seconds) -+ 8.D. =-51,26  S5.D. = 46.41
Time Moving' .+ X = 69.58 | X = 78.33 - t<1, N.S.
(in seconds)” *  S.D: = 78.33 s.D. = 72.74 1
Initial OrientatiorT\'f = 11.25 X =18.75 t<l, N.S.
(in degrees). s.D. = 26.78 S.D. = 28.80,
Final Distance X = 14.17 - X =11.08 t=1.42, N.S.
. ' * ‘ ‘ = ‘ ’ ‘ . q .
(in meters) ’ S.D. = 4.34 5.D. = 5.79
/ ~ -
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deviations foy all debendent m,ea'sui:eslin the'weekly teéts, _

are presented in Table 7. AO'rient‘atio_n data was incofnp]'.‘eg:e
for Week 5 ahd time moving for Weeks 4 and 5 due to weather

and eqﬁipment failure, so these‘w'ere not used in th'e,

.Latencz. An F max test for homogenelty of varlance :

was smgnlflcant for latency (F max=4.02, P < Ol) . 'A-

.rec:.procal transformatlon was done and both raw and trans-"

‘formed data analysed. No=s:.gn1flcant dlfferences .were found

on eithei‘ raw !or transformed data (F=<1, P.>.05; F=1,58,

' &

P.> .05, respectlvely) . -

Time Movmg. \Tlme mov1ng was not analysed because

of the mlsslng data for ~Weeks 4 and 5. It 15 evn_dent from )
the data for Weeks 1-3 and from experimenter observatlon
that @:ime' moving increased with age (see Table 7).

Orientation. An F max 'test for the homogeneity of

n
!

'varlance was not-’ sI:LgnJ.fJ.cant for initial orlentatlon (F max—

1. 81 P.> 05) Aﬁjalyms of varlance 1nd1cated a sa.gnlf;.cant
dlfference among groups on orlentatlo.n (F=13.45, P.< ‘Odl)

A summary of thlS analys:.s is presented in TaleIndlv-

. idual comparisons (Studentized Range’ Stat:.stlc) revealed

. . /"
that the means of Week 1 and 2 (19 13, 24.64, respectlvely)

were not different from each 6ther but were sxgnlflcantly

- ﬂ

?

lower than the h}gns_ of Week 3 and 4 (39.50,.58.22 respect— o

.<.007) . The mean of Week 3 was also

significantly lower than that' of Week, 4 (F=7.69, P.<.01) .

. a-
-
» -
. . .
' . N ,

q
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. .28\::_ : = 5
g o "Table 7 . L .
. Means and)>8tandard Deviations of Tr‘énsformed Latency (Response Spe d), 4
. [_/, Vo InJ_tlal Orlentatlon, Time MOV1ng, Flnal Dlstance and In1t1a1 D:Lstan
o B from the Nest for Relocated CthkS durlng Weeks 1-5. ' '
. Response Measure . S . Week
"l'- . . ') - . " . ! - " ¢ ‘ .
Ly (N = 56). ‘ 1 2 3 T4 s
_\\Réspcsnse' - X = .81 . .83, .82 .79 . 72 .
. ". . . - Speed‘ v ”. v’ S‘V.D- ?-‘ ‘ 136' ' '-. '3444 ' -35’ ‘ ‘-38 L- 339‘- -
i 4 ) . ', ) . . ‘ ‘ . .. N ; ’ = W ‘ * A . )
(in seconds) =~ . . ° ' o I T
Initial, X =193 . 24.64 39.50 . 58.22 -
: T ) . ' ¢ ) . . ' ¢ i
Orlentatlon S§.D. 34.36 - 46.35 - 59.70 .. -=- .
-{&n degrees) ° N
‘Time Moving X 30.25 65.23 - -
(in seconds) -. S.D. 45.56.  80.92 . . --. -
Ffhal Distance X = 18.89  19.45.  26.48 = 28.45 .- 25,64
(in meters) *  §.D. = 16.52 . 13.82 .19.90  26.73 23.63
(3 . _ " , “ - : 0
. Initial‘ X = 7.68 9.68 . 11.77 -14.64  12:05 ;
pistance - 8. = 8.54 .. 12.74- 19.31  30.37  17.65
‘(in‘ meters) W
- ", N v—
K
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©

Summary of Analy51s of, Varlance of In1t1al~0r1entatlon/for
. a4
Relocated Chlcks during Weeks 1-5

R

[y
-
Nl .
et e
— ——

e

Csource” ar  osse. d o,  F  pos—
. Age 3 5%40;.3' 1713378 1334516 o001 7
° Age x - . LT | |
) o oo 165 2101.7 - 1273.7 -. -
o Subjects PR _ . N L
'Err?r o 55 ;228\511;0 ;g‘;>§48 ‘ | i |
Final bistance. "An F.max test .of hemogenelty of, - ;‘\k\
) variance was notlSLgnlflcant (F max—l Ol P, ; 05) Analyeis;'
-t M of varlancetrevealed a significant dlfferenCe among groupe f
':... - on finai‘distance (f=2.93,;P.F.02)..-Alsummary of'this -
'analyeis is présented in Table 9. Individual comparisons —:ﬁ
‘ (t tests) showed that the mean dlstance was 51gn1flcantly g ;
' lower for Weeks 1 and 2 (X-'lB 89 19.4,5, ;espectﬂrely) than‘ T

for Wik 3-5 \X=26. 48, 26.45, 25.64, jespectivgly;.£;5:31, o
P.< 01) ) C

-~ N & “

Inltla Distanée An F max. test for homogenelty of fs

' 'Qariance Was ot 51gn;f1cant (F. max—l 98, P.> 05) No

ey

* -

er Returns. A division was made of those chicks

»

Mlthln 10 m. ‘of - the nest and those not reachlng

" - .
1 .
>
o



2 Summary of Ana1y51s of Vvariance of Final ‘Distance from the

.by chance for* Week 1 and 2 CthkS (chi=33. 48, P.< 001

» ) . .
TR . . . .
. - - . 30 . . i .
- > & o, ~
. . P P . ~ . ° .o
) .

',Table 9

~

Nest for Relocated CthkS during. Weeks 1- 5 .
Source af’ ' . .ss ¥ MS F. p*
Age . - 4 . 4211.82 1052.96 2.9280 .02
Age x 7 ., a " o : - PN ’ '
220 79116.90 359.62 ‘
Sub]ects . . ﬂ ' . ) ’
Error v '55 ° -38174.30 , 694.08 : .

0w o \ . - .
“ ]
)

this criﬁarion (see Teble 10)., A ch1 square test shpwed that

the number of returﬁs was significantly greater than expected

chi=

“12.26, P.<.001, respect;vely);and significantly less than

.11.22, P.<.001,

o

expected for Week 4 and 5 chicks -(chi=16.90, 'P.<.001;
respectively). - S

<

chi=

Table 10 .

'rNumber of Chicks Reaching Nest Return Criterion on Relocatitns
v ‘

duriﬁg‘Weegs 1-5

- . B . ) Week
a T 1 2 3 4 5¢
Number ‘Returns 29 23 - 9 - ‘3 5
. . ‘ " n .

D



Correlations

- . . . [
&

’Daiiy—ﬁestea‘chiohs. _Table 11 presents the.significant*
Eorrelations with their associated probaﬁiﬁiti%s~obtainedv
.from the,correlation‘matrix, The list of variables used in
the correlation'matrix is presented in Table 31, Appendinl

A Pearson product- moment coeffiCient was used for interval

. ans ratio data. While a Spearman's rank coeffLCient was~used
©)

“the ordinal‘data. Significant correlations that were S

‘not meaningful in terms of the preSent experiment are
presented in Table 32, Appendix,"

‘ The chick:s.initial distance ﬁrom the nest was
’negatively related to final "distance. from the nest‘(r =-,34,

XY
P.<.001) and positively related to wind speed (rxy=L24L

P.<.,03). There was.a positive relationship between location - |
o
vegetation type an& time moving (rho=.27, P.<.0l). The
&

" height of the location vegetation was also pOSitively

" related to time moving (r =,73, 'P. <. 001) and negatively i : "j .

related to wind speed (rxy=-723,.P,<.05):' The density of
the location vegetation was positively related to time

‘ moving (rho=.31, P.<.010) ‘and -negatively rélated to wind

¢ speed (rho— .27 P.<.,02). The denser the vegetation in
which the chick was found then,‘the higher the wind speed,
and the longer the time the chick spent moving. : 1

;ﬁa There was a pOSitive relationship between Vegetation’

R .
.height at .the release pOlnt and time mov1ng (r Xy~ .46, P.<.001)."

Vegetation height at the final resting location was negatively

. st .
related to final distance (rxy=r.22, P.<.04). There was a

<
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-Table 11

Significant Correlation Coefficients and Probability Levels

i

for Chicks Tested duririg the First Week Post-hatch

a

»

Correlation .
Variable ) Coefficient P
1. Initial and final distance from the nest ry="-34 001
2. Initial distance from the nest qyd w1nd :
‘ 1speed ©e ‘ . r..= .24' .030
i xy )
3. Location vegetation and time mo&ing' rho= .27 .010
4. Location vegetation height and time S
moving A . ’ o r,.= .73 .001
Xy - -
5. Location vegetation height and wind ,
- speed rxy=—.22 .050
6. Location vegetation density and time 4,
moving ' rho= .31 .010
» N I -
7. Location vegetation density and wind. . ‘
speed ' S * rho=-,27 .020
8. Release vegetation height afd time _ ' _
moving . : rxy= .46 -.001
9. Final’ vegetatlon helght and flnal .
distance "r, =-.22 .040'
. . Xy ’
10. Final distance and wind speéd yy™ 27 .010
11. Neét site and location vegetation typé rho= ,51 .001
12, Locatlon vegetatlon and flnal vegetation
type ) - . rho= .36 . .010
13. Release vegetatlon and findl vegetation . ' .
“type rho= .37 .010
14. Inltlal orientation and final dlstance . )
from the nest r,.= .26 .020
- xy -
. 15, Inltlal orientation and latency = .24 . ,040

T

;J,

&
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- " . .
positive relationship between final distance from the nest

and wind Speed (r_ _=.27, P.<.0l) and between the vegetation

. Xy
type at the nest and at the Eollection point (rho=.51,*

-

P.<:b015. Finqlgvegetation %y@e was also positively related
to iocation vegetation type (rho=.36, §.<.Ol) and release
vegetation type (rho=.37, P.<.01). Fineily, there was a
positive relation between initial orientation aﬁiyi%nal
distanéetfrom.the nest (rxy=;26, P.<.02) and ;nit 1l orient-
ation and latency (r;y=.24, P.<.04). '! : " | ,
Reiocations; The significant cofrelations an? their ’

a55001ated probabilities are shown in Table 12. Correlation

“matrlces were also caldulated for each weekly relocatlon.

Slnce the same 51gn1f1cant relatlons were found for each

week, only the pooled data is presented.

\

A p051t1ve relatlpnshlp was found between initial and

-

!

final distance from the nest (;xy=.64,_P.<.0001)1 Vegetation

type at the collection point was’ﬁg;;;EVely related to both
the nest site vegetation type xrho=.49,1a.<.00bl) and the‘
vegetation type at the final resting,lodation Srho=.49}
P.<,0001). Moreover; the vegetation type at.the nést site:
and the veéetation type et the final resting location were
also positively related (rho=.62, P.<.0001). Initial
orientation was pos%%ively_related to final Qistance from

the nest (rxy=.43, §.<.0001)., Fihally,‘time moving was

I S . . ! '
positively related to both location vegetation .type (rho=.33,

'P.<.001) and final vegetation type (rho=.51, P.<.0001):

L 5] < —
, -1

/ﬂuf ] | ) ., “ :
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A | . Table 12

Significant Correlation Coefficients and Probability Levels

for Relocated Chicks during Weeks 1-5

v

q

: o Correlation
Variable . Coefficient P

1.  Initial and final‘distancé from the nest r  =.64  .0001

2. Location and final uegetation type “ rho=:49 .0001
3.-Location and nest site uegetatio;‘tjpe rho;.49- .0001
4. Nest site:and final vegetation type rho=.62  .0001
5..£inal distanceland initial crientation rxyf.43 70001'
6. Time moving and location vegetation typé, rho=.33  .0010
7. Time moviné and final vegetat;on type | rho=.51 .0001

. . Discussion
The data support. the hypothesis that durfing the first
week post-hatch Herring Gull chicks exhibit an attachment to
the nest site area. The 1ncrea51ng number of returns to the .
nest and the decrease in the dlstance from the nest with

increasing age'lndlcate that attachment is optlmal on Day 6-7

post-hatch, The failure to demonstrate a preference earlier

[ v

than this is probably due to a performance difflculty in very-

young chicks, rather than a\lack of attachment to the nest
-area, During the flrst three days of testing, a majority. of

test chicks.remained guite near the release point while many

9

L I - - ) i
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did not mbve at all. "This iack of mobility in.very yéung
ch;cks has also'been,rgpqrted for Lauéhing Gull chicks
(Beer, 1969).‘ Howeve;, the degreeg deviance of orientation
to the nest of 1-3 day old chicks was less.than Talf that
of oider chicks (2512.54 29.1, }espectivély). This, indicates
that chicks could find the nest;site bdt were uﬁable to
'locomo£e the diétance. Under undisturbed cﬁnditiops, for
example, testiéhicks.(ll3 days old) rarqu»were observed-
' 20.m:*fromAthe nes£ by the'exéerimenters. Such excursions
‘are usually.limifgd by agonistic behaviour of birds from
other nest territorieé. _ '
Weekly relocafioq data revealed a decreasing nest
site attadhment with increasing age on éll dependent mgésureé
which supports the prediction made. It'is aisd evident fhat
chick excursion areas qnlafged'with'inhreaS;ng agé é§“$hown
by the increasing distance from the nest in which é@icks
were found and .in which they relocated on testing 6§er weeks.
Nest site ;ttachment appears to be ecotypically
coﬁﬁrélléd, as evidenced By the ééilure to fihd_differenceé
beghéen foster and ﬁormél—reared chicks. It shoﬁld be notéd
that foster ;ﬁicks §peﬁ§ at least half of,th§'incubati6p
period in their natura# nests, which had no apparent efféct
on thgir post-hatch behaviour. The period spent in foster‘

nests was the latter half of incubation, which may be the

more crucial period since embryos are more fully deyéldpggi_

°

|

N

- 1

-

It seems ﬁrobable that a preference for the nest site area

is coﬁﬁZEEY?e& as a résult'of the reinforcing events at the
o3 . . ,

el

IS
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nest area,'for example, feeding, shelter, protectibn fron
Qredators, soc1al stlmulatlon, etc. At the same tlme, .
‘excursions outside this area are dlscouraged by thé presence
of other territories which are actlvely defended agalnst
1ntruders. The experlmenters,often observed a young chick o
of fthe study age passing through a fcreign’territory and’

being attacked by adults from the air and chicks on the

ground This mechanism of attachment could easily he'tested.
"'1n the laboratory by systematlcally 1ntroduc1ng feeding,

shelter, SOClal strmulatlon etc., 1nto»a rearlng‘area and’
‘testing for a rearlng area preference after each éresentation.g
These stimuli could then be systematically removed to deter-
mine lf and when the preference breaks down. 1In this way |
an 1nd1catlon of what stlmull are necéssary to establish

. and maintain rearing area references could.be obtained.

v
"Correlational .data ndicated that vegetation character—

1st1cs were among the cues| used in relocatlng the nest 51te.

The vegetatlon type in wh ch chicks were found both before

and after testlng,.was usually the same as the nest s;te
vegetatlon tyge. It appears; therefore that CthkS come

to prefer the vegetation surroundlng the nest, and when

.

extended excursions occ r, restrlct their actlvltles to areas

of the same or 51m11ar vegetatlon. The 1mportance of

‘ v

vegetation characterlstﬁcs ln nest site selection has been

‘“““”“‘*****-——fepested by Bongiorno (

Anderson (1971) for . Pr irie Chlckens. It may be then, that

970) for adult Laughlng Gulls and by

both young and adults use- vegetatlon cues and that vegetatlon_'

/

. T %
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preferences developed early in life are continued into‘adultf_

hood. Therefore, a long term study should be done of the

o

,behaV1our of CthkS from hatchlng to the flrst nesting e

. season to ‘determine if in fact‘young and adults use the.

. -~ '
same nest site cues and whefher early nest site preferences

'1nfluence later nest Site selectlon. LeResche & .Sladen

(1970) have done a comparable study. although they did not
investigatfycuei.in nest site Se;ectiqn’but rather the
incidence of adults nesting in their natal sites,  They
found that 40& of first’year breeders in an Adelie Pengnin
colony selected nest sites within 200 meters of their natai
sites. . |

_The‘possibility that chicks were nsing sky cues to,‘

relocate the nest .was examined‘hy comparing- testing with the

. _ , . ' &
wooden carrying box using an opague and a transparent cover.

Twelve chicks were tested under each condjition u51ng\}dent1cal

-procedures to those prev1ously described. No dlfferences

.

were found between the two groups. on any dependent measure.

The preseng‘study indicates a heavy rellance on .?

@

visyal stimuli as cues in nest site relocation. Whether in

~

fact vision is necessary in nest site recognit}pn is examined

in Experiment 2. Auditory stimuli may also be used as cues

' to relocate ‘the nest site. During testing, adults were
"observed constantly vocalizing from the air. Although it

was not p0551ble to 1dent1fy whlch blrds were the. parents of

the test chicks, it was p0551b1e that parent vocallzatlon

could aid chicks.in relocating the nest area. Observatlons

L
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. P ! ..‘?’ '. . d -
*,of marked adults during testing or testing deafened chicks

could be done to examine this possibility. ‘In addition, thg

, . 'a . . ' ‘*l-- _-.,>-
., -'presence of chicks at the nest may be used as cues in nest. ' :

[

!

« Felocation. Later experiments evaluate the role of other
chicks in attachment to and recognition of. the nest site.
- . . e K N
: s - ~ ' . '
- i F] ) \ ° » - ' ,
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Experiment 2. The Role of Vlslon in Nest Site Attachment
3 -

and'Recognltlon

w
-

Although the importance of vision in initiating °

~

i

F 4 I
approach responses to moving objects and conspecifics has

been demonstrated (Bateson, 1966; Evans,’1972), little data _
has been reported on the role of.vision in the development of

’ N
preferences for and recognltlon of rearlng areas. Anderson

(1971) reported that Prairie, Chlckens use v1sua1 clues, such

Y

‘ as vegetatlon helght and composltlon, to establlsh territorial

’boundarles and @re $qupgly attached to ﬁhese.- The. pre-
ferences for vegetatlon exhlblted by young Herrlng ‘Gull chlcks
(Exper;ment.lx 1ndlcate also that v1suel stimuli are important
in nest.site‘recognitidn: ‘Evans' (1970a) study of preferenCeS‘
for.a reéring chamber in young RinQ-bilied Gull chicks also

-

sppports this hypothésis.» In these experiments, however)
othei'sensoryimodalities, whicn were operative, could also
-affect r&cognition and‘attachment. The present study was
designed, therefcre, to‘assess the necessity ?f visicn in
nest;sitefattachment and recognition. " Cow
. o | ' Meth-od“ ' : ' f
Subjects .’ | C o o ~p%3 ~>$

Twenty-four Herring Gull CthkS were randomly selected

frcm L1ttle Bell Island. Chlcks were chosen from three-egg af

ﬁ%lutchesland were 1nd1v1dually marked after hatching. -The

rS

locatlon of the nest was reccrded, as well as the type,

height and density of wvegetation surroundlng the nest.

vy

A“!}v - -
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the eyes consisted of raised hemispheres, stiffened with

40

Chi%*é were divided equally into two groups. Group 1 were

to be fitted with hoqds, made of white nylon -baby socks,

to occlude vision (see Flg. 4). ‘The hood area dlrectly over

»

white rfail poiish to provide translucent surfaces-and prevent

direct contact with the eye. Groub 2 were“to be fitted with
: 0

the same kind of hoods with no eye occluders. Mormal chicks

“were Day 7 CthkS from Experlment 1. Daily health checks’

,Lntervals. It was found.that durlng the entire period

were made on all CthkS. ' .
Procedure ' ’ e

The testing procedure was to be the same as that

',(\\\Sescribed for daily-tested chicks «in Experiment 1. -Initially
the test hoods were placed on” 6 subjects which d&re checked

..two hours later.- Two of thesge subjects were ‘observed via

‘e

a telescope for one hour after hood flttlng The chicks

+

generally remained qulescent at the nest. The parent gulls,

howevér, on aerial . inspection of their nest, appeared very’
disturbed Both parents Qere observed to frequently emlt
distress calls during .the observation perlod, swoop close to
the nest but not allght Since other parents 'in the area

were alighted at their nests, this behaviour was interpreted

to be a reaction to the visual appearance of the hooded -

-.chicks in the nest.. Consequently; a.period of three and one

half hours was: spent observing two additional .chicks.

Records of parent and chlck behav1our were taken at 5 mln.

- neither parent approached the nest, even'dﬁring distress






‘necessary brooding and feeding 1nterval, at least for the

-experiment as proppsed was therefore not feasible. It

- . . l‘l y LRy
R B '

vocalizagion by chicks. :The same disturbed Behaviour

present in the first: hour of observation was also ev1dent

O

Since parents would not approach the nest during a
&

‘3k hour period 1t was concluded that hooded chicks would

not surv1ve 91nce this amount of time would exceed the
)

first few days-post-hatch (Baerends et al, 1970) The'

»

~F - . \
appeared'that the V1sua1 appearance of hooded’ chicks was,

not acceptable to parent'gulls. To camélete this experiment

: successfully,~then, 1t wghld be necessary to-use occluders
.that did not-drastically'change the isual appearance of

chicks.l Contact lenses would fulfil i's requirement.

However, difficulties of us1ng these in the field, of

t

allaying infection,—and of developing maintenance techniques e

COuld not be overcomeein the short period- of time 1eft lh

the nestlng ‘season. - -0 ' o _“i .2 o _ »o

Although the necessity f vision for:nest’site
attachment could not be evalu ted, it was still pOSSlble
to obtain some 1ndication of th neceSSity of VLSion to ..
nest 51te recognition.- Slx chicks, 7 days post hatch, were

fitted w1th occluder hoods, given a®o min. period to adapt
fb

. to the hood, and,were'then tested for nest Site relocation

_using the same procedures as described in Experiment 1.

. a

' However, the test period was extended to 30 min,



Results

T ° . . -

Hooded chicks were. compared-te Day 7:chicks from o
: . . » e
'Experiment 1. The meansand standard deviations of-all
- dependent measures are presented in Table 13. An F test -

¥

" for the dlfferences between-varlances was 51gn1f1cant -on

‘tlme mov1ng (F=17. 05 "P.<. 002) and latency (F—B 10, P.<. 001),

..so a Welch ‘t prime approx1matlon (Ferguson, 1966) was used

to compare groups ‘on these measures. A t-test was used for

dlstance and initial orlentatlon. Results showed a 51gn1f1cant

w

__dlfference betweenagroups on initial orlentatlon 1t—4 65, -

P.< 003)7-f1na1 dlstance (t=2.66, P.<.02) and latencyq

;_ (t' 4. 07, P.< 01) The hooded group exhlblted longer

[
o St

.

.latencles, wkre. further from the nest and exhlblted a’ greater

dev1ance 1n initial orlentatlon than d1d the normal group

The datd was also 1nspected to determine if hooded chicks”

tirelocated in 51m11ar Vegetatlon to that at the collection

i
_p01nt > No 51gn1f1cant trends were detected, 3/6 chicks
settled An the same vegetatron t¥pe as surrounded the nest,-
]3/6 did not However ; 5/6 chicks relocated in ‘vegetation of.

*1m11ar helght and den51ty to that of the collectlon p01ntr

ﬂo. .
. , ! )
- Discussion
Loss of vision significantly. affetts nest site
. e . . ‘ . . LT ’
recognition at least in visunally experienced animals. To
' evaluate,the-eﬁéeet—éf.Yisual deprivation _on naive chicks i

it would be necessary to occlude vision from hatching as
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‘ S " Table 13
pixfft§eaﬁ; an&:éfagdﬁranDeviationé4of Tiﬁg Méving, Initial Qriept-- ] .
g e a%ion,’pétency, ;nd Fiﬁal,Dié£ane‘froh thé Nest for Hooded /
. ° ,-i;‘”—“’ : . . .

. and Normal. Chicks, Experiment 2
/ ’ M c )

. o o
L] - » 1

NS co Lo Hooded Normal - § ' ] ,
ceTt, Response Measure . ' Group - Grbup . Analysis e PR

el

o, T i . Time Movihg . X - .83.67 4168.17 't'=l.34,}N;Su 3
. v “ . . . . P N Lo :' - . ..‘ . S re
. (in seconds) SD.= 75.06 59.23 - e R

o
»

[

112.50.  19.58  £=4.65,°P.<.003: -~

E 1-,'_ ) Initial Orientation X =
- (in'degrees) - 8.D.=..50.31 - 22.61" -
“ . . o ) - _
;. ¢ ’ ) ". ’ v ! T - 14 . 4 '. -
Final Distance X = 23.83 11.00 t=2.66, P.<.020
q (in méters) s.D.= « ‘.54, 10.80 S ‘
o R T
’ . baténcy * , .- _ X% 422.50  2.08 ' t'=4.07; P.<.009
| (in seconds) - @ - S.D.= 252.85 5.82 -
' . . . ! . "; . “‘ - ' '. )
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- previously described. It is quite possible that the lack of
" any visual experience in naive chicks may be compensated for

by using other sensory mdédalities to orient to the nest area.

Such chicks may in fact be abie to locate their nests using

auditory or tactile stimuli. The fact that in this experi-

L
~

ment visua}ly,ekperienced animals.responded_tO'such cues as
_height and density of vegetation supports this speculation.:

The experiment as originally planned would have to be done

-
T

to investigate this possibility. The present data indicate

that under normal conditions, v151on is heaV1ly relled uponA

!
in nest site recognltlon. h.

4

- The reaction of parents to hooded CthkS poses an
interesting problem. ‘Data on individual recognltion of chicks

»

by parents (Smith -1966' Tinbergen, 1953; Cullen, 1957) make
it seem unllkely that parents were reacting to their own
chicks since thlS reactlon'was present on Day 1 po§¢ hatch
It is more probable 'that.parents were exhibiting species

' recoénition of chicks and that deviation from this norm was

v

not acceptabié. This could be tested by using first Qear
breeders that do not haGe.experience with previous broods,'

or by usiné»occluders that do.not change the visual'appearance
of chicks, i.e. contact lenses. it is also poséible that
narents were reacting to a change in the nest site stimuli
since chicks are normally a part of the stimulus conflguratlon.
of the/éest. Data obtalned 1n later work do in fact 1nd1cate
'?jthat dhanges 1n the nest site stimuli, i.e. plac1ng strange .

CthkS at che nest, will dlsrUPt behav1our of adults.

-~
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Egperiment 3. The Role of Stimulus "Corispicuousness"” and

"Landmarks" in Nest Site‘Recognition

It has been suggested that birds recognize their nest
‘areas by the "conspicuousness"” of the visualiy prominent

features -of the habitat, such as landmarks and vegetation ‘
e ‘ ,
(Lack, 1933; 1954). Experimental evidence supports this

T

suggestion for adults. Tinbergen (1953) demonstrated that , * -

; -

relocation of a visually prominent landmark correspondingly

; disoriented adult Herring Gulls from the nest Baerends .
gt g; (lQ;b) repqrted that relocationﬂof a landmark facilitated
acceptance of a displaced nest by Herring Gulls, Anderson

(1971) has shown that Prairie Chickens, Tympanuchus cupido ,

Linnaeps, use maJor-differences;in the height and comp051tion
or vegetation to establish territorial'boundaries andhare
strongly attached- to these ,stimuli. Aithougn Wconspicuousness"
has been advanced as a&major stimulus characteristic con-
’troliing early stimulus preferences in young birds (ﬁatesén,
1966) , no data have been reported on the cues used‘By chicks
in recognition of rearing or nest areas. Stationary.imprinting
| studies (Bateson, l964b; 1966) indicate that conspicuous‘
Stlﬁull are effective in‘establishing preferences for static
objects. Correlational data from Experiment 1 also indicate
that vegetation characteristics, important in adult recoé—
nition, are also amoné the cues used by neonatal Herring'“

Gull chicks in relocating'the nest area. The present

experiment was designed to determine whether conspicuousness

- ) . . X . 0
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LW

selected from grass vegetation onyLittle Bell Island. Chicks’

47

!

of stimuli serves as a cu“in nest site recognition by chicks

and whether relocation of a conspicuous landmark would cause

= .

4 s W - N .
a,cgrresponding disorientation from the nest. R
§- . : . .
WL l:
T . Method
Subjects *

A sample of 18 Herring Gull chicks was randomly.
were cﬁosen from three-egg clutches and were individually

marked after hatching so that age could be accurately ¢

L4

determined from the date of hatching. The location of each’

height, type rand density of the surrounding vegetatioﬂ
) } ’
regorded'as described previously (Experiment 1). Chicks

were.tested on Day 6 post:hatch.

.

nest site was recorded on a grid map of the island, and the

Procedure . /

. - Prior to chick hatching, arEiiicial.;andmarks con+*

’

sisting of fir trees, were placed vertically 1 m. NE of the
tes{ nests. Conspicuousness was assumed to Qary with the -

/ i IR
height of these trees. Three heights were used: X}) 1.5 m.

3
-

chsbicuous, (2) 1 m. moderately conspiéuous,'énd (3) .5 m.

low conspicuous (seé Figs. 5) 6, and 7p respectively),

All' chicks were tested under two conditions. In one -
. / .

condition the landmark was moved 5 m. NE of the nest-and in

the second condition the landmarkﬂremained in its
-~ : ! ‘

positioni To control for possible order effects, half-of -

]

the chicks were.tested under the above schedule while the

[

Y
g

[

C—,
g













51

half mere teste% witn the ordér reversed, i.e. landmark in
its eriginal position ﬁollowed.by the landmark moved.

For testing the chick was removed -from the nest area,
'blaqed in the wooden darrying box, and-removed 5 m, frbm '
the nest for a period of three minutes. During this time
the landmark was moved for half of the CthkS, and left )
unaltered for the other half. {i%he chick was " then _transported -
20 m. from the nest in a random direction and released.

fdllowing completion of the first trial the chiek
was retested in the same way, except that the posrtlon of the-
landmark was reversed That is, 1f on the first tr1al the
chick was. tested with the landmark moved, then on the second'
"trial, the landmark was unaltered for testlng, and vice
versa. Movement latency (in'seeonds), time moving. (in.

. seconds) , initlal orientatlon (ln degrees,deviance,from-a

. straight line to the‘nest), and flnal distance from the nest
(in metersl were:recorded.. Testind was terminated when the
chick was within one meter of the nest.site or was immebile
for 10 min. All chieks‘Were.returned to the eolléetion point

-after testing. ' S ‘ '

- . o ’
Results

+ ' The means_and standard deviations for all dependent
measures arelpresented in Table 14. R

Latencx. An F max test for homogeneity of variance
: : »

was significant for latency (F max=30.00, P.<.01).

“

reciprocal'transformation was:performed on latency and both



Table_14

-Means and Standardeeviatioqs of.Transformea Latency (Response Speed), Time Moving, in;tial

Orientation and Final Distance from the Nest for Chicks in Experiment 3

’ ” Corispicuous Level
'ﬁigh Moderate Low
; [
Order of Landmark . ' .
Position ML** M2 M2 . Ml M1 . M2 M2 " ML . Ml M2 M2 ‘M1
Y ‘,.\‘!_-..\ . )
Resbonse Speed X = .38 llQO .39 .75 | -:68' 70 1.00 .70 | »1.00 1.00 .70 1.00
(in~secoﬂds) S.D.= .53 0.00 .52 .43 | -.55 .52 0.00 .52 |- 0.00. 0.00 .52 0:00
‘Time Moving X = [83.67 59.00.60.00 38.33 |45.00% 59.33 - 107.00 64.67 [72.00 52.00 118.67 “49.00
(in secomds)  S.D.= |95.08 10.81 10.00 '33.59 |Z1.79 46.75 59.09 14.50 |57.24 20.30 101.44 19.47
. Initial X = [45.00 . 0.00° 33.33 60.00 |60.00. 0.00 75.00 16.67 {30.00 0.00 30.00 30.00
OFientation . ' ’
(in degrees) - S.D.= | 0.00 0.00 20.21 51.96 |25.98 0.00 25.98 28.87 |25.98 0.00 51.96 25.98
.. Final Distance X = |13.67 8.67 11.00 ¥2.67 |17.33 7.00 22.00 18.33 |14.33 12.33 20.33 14.67
(in m‘eter"s)‘ . S.D.= 7.50 3.5% .7.50 1lo0.12 1.21 '9.50 11.36 .63‘ 7.33 4.16 8.74 4.11

**Ml=F.andmark .Moved; - M2=Landmark Unaltered

€S
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raw and transformed data analysed. Analysis of variance
revealed no significant differences on either raw.or" trans-
' formed data. °

Time Moving. An F max.test of homogeneity of yariance -

of time movi'ng was significant (F max=8.64, P.<.05). A 1o§

(<)

transformation of time moving was performed and'both"raw
and transformed data analysed. Analysis of . variance showed
. no 51gn1f1cant dlfferences on elther raw or transformed data.

. Oriéntation. An F max test for homogenelty of varlance

was ‘hot significaht (F max=4.01, P.>.05). .Analys:.s of

.variance indicated a.significant main effect of landmark -

'posit,i‘onon nest si'te orientation (F=10.05, P.<.008). A

summary of this analys:.s is presented in Table 15. The mean

n

degrees deviance from the nest for the 1andmark moved condltlon

' was 45.56 while thé mean dt.yrees deviance for the landmark

<

hnaltered was i7.78. Testi,ng with the landmark then led to
sign.if'ican'tly 9"reater devianee from t’he straight line to the )
nest th,an did testing x’n‘r{'.th the lland'mark unaltered. .Qrient-
ation to the landmark itself was significantly more deviant

in. the moved co.nd’ition (X=21.1) than in the unaltered_condition
of the landmark (X=16. l t=4.6, P. <. 01). ‘Howev:er, ofientationv
on the landmark itself was s:.gnlflcantly less deVJ.ant than
orientation'to the nest (X=_21.l; 45.56, respectlvely,.t=8.21’,
P.<.01) in the mov'ed condition while no dif.f:er'ence occurred

in the unaltered condition (¥X=1l6.1, 17.78, orientation to

the  landmark and the nest respectively, t<l, P,>,05).

[ 4
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- : ’ ' " Table 15
Summary of. Analysis of Variance of initialA'Or.iehtation,
Experiment 3
_Source - ag - Ss MS F P
éonspicuousnesé ) ~ ' . :
Level .. .2 1579.17 789.58 -. 1.0 ".N.S,
order 1 3025.00  3025.00  3.49 N,S.
CxO0 O 2 154,16 77.08+© 1.0  N.S.
Error . 12 10391.97,  865.97 _
Landmark Position 1 6944.44  6944.44 . 10.05 .0l
C X L . * 2 4484.72 2242.3‘6 3-25 NaSl
oxL- 'l ' '2669.43°  2669.43  3.86 N.S.
cx0 xL 2+ 1859.71 929.86 - 1.35 N.S.
LxE . 12 8291.65 690.97
- A
™
L ’.0
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Final Distance. An F max test for hom‘ogenei'ty of
‘variance was not significant (F_Bm\ax=-;3.6 , P.>.05). A
significant main eff'ect'of landmark position or; final
distance was toﬁnd in analysis of variance (F=5.53; 1.>_.<.03) .
A summary 'c‘)f this arialysis is presented in Table '16., The

. ) . ‘ v
mean distance from the nest for the landmark moved condition

was 16.44 while the mean distanc—e‘}‘for the landmark unaltered’
‘condition was l2'27. Final distance frem the nest was: lower .. .
when the landmark was in. its, orlglnal position durlng testlng
than when it was moved. . . ' .

- ( . . R . .

Dlscu551on ' ]

o The results support the hypothesm ‘that. 1andmarks are
among the cues used in nest site recognlt;.on and that changl_ng
the stimulus configuration of the nest causes'dis_orientatioh.
T"est;'.ng_witla the landma'r.k moved res.ulte‘d in g're'ater de\(iance'
irl initial orientation t;: the hest and greater dist’ance from
the nest than did testlng w1th the landmark in its orlglnal
’pos1tlon. This data agrees w1th that of Tlnbergen (1953)
which demonstrated that_adult Herring Gulls are also dis-

oriented by movement of a prominent landmark. Young and

"adults then may use similar cues in nest site recognition.

—
+

The possibility exists l' that the movement main effect
was 1n part due to experlmental manlpulatlon that is the
act ofl moving the landmark dlsrupted behav:n.our. lHdwever,.
care wfas taken to treat subjects undexr moved and _ux}alt_e"red

‘conditions in the. same.way. The time periods in t_he carrying
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_ Table 16 ° e

[ '

- . Summary of Analysis of Variance of Final Distance from the Nest,

K S - Experiment 3§ .

: - Source ‘ af T . oMs . F .- P

Cuénspciuousness- T : . . AR .
" Level . 2’7\ - 150.72, 75.36 . 1.12 N.S.
- oOrder. .. - 'L . :164.69 . [ 164.69 - 2.45 i- . N.Si-;

cx.0 .- 2 80.72 © 40.36 .00 ° N.s.

. *  Error R 806.66 - - 67.22 . _ -
c" . ’ ’ * ’ ' A

slandmark Position 1 156.25 . 156,25 5.53 ' .03
S exm - 2 ,'43.;17 . 21.58 1.00- ~N,8. -
: 0x 1 | 17 2336 - 2336 1.00° " N.S... K
LCxoxL Y . 2 . 5340 "‘-2:6.609. '1.00 . N,5.
», Lx Errér * 12 339.33 - 28.28 T .
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box were identical, the chicks were'placed in the”éarrylng

‘e
¢ "

L S L, . ‘ , oL
- box.béfore any manipulations took place, and the experimenters
. . @ 2z

. attempted to behave in the same manner ngzng the thrée

. b

!

’

- mlnute 1nterva1 whether or- not: the landmark was belng moved

/
It appears, therefore, unllkely that an experlmenter effect

is present. Moreover, the‘fact that orlentatron to. the

... landmark was-superior“to orlentatlon to. the.nest.in both

. . . f - N N O . -

T

.’moved and unaltered conditiohs,indicateS'that cliicks "were
. respondlq? to the landmark and not ‘o movement per _j; e
: o - )

‘ ) “ The fallure to flnd dlfferences across lqndmark

s

o o -

td

height 'levels may be related/to the sca&e.of “consplcuousness“

,chosen.tht is evident from Figs. 5, 6, and 7 that although“

- the three hélght levels are dlstlngulshable to the human eye,
: each may serve as ‘a conSplcuous object w1th1n\the surroundlng
vegetatlon to a’ Herrlng Gull Cthk; For«thls reason, dow -
'con;plcgggg_trees may "be Just as efﬁeotlve a stlmulus as

b, A N

ry

K hlghly consplcuous trees when both are agalnst a low grass
} Co -
background .To test thlS, landmarks Wthh are at the same

Kd - ‘.

Lo level as the surroundlng vegetatlon could ‘be 1ncluded in the

» b o}

‘u scale. Alternatlvely, to evaluate the role}of consplcuous

stlmull a large area surroundxng the nest could be 1 velled(

s ¢

"so that rno, consplcuous landmarks were avallable.

'-; 9 o A'further reason for the fallure .to find consplcuous—

©oea

. ness dlfferences may be that a- comblnatlon of cues lS used

@

in nest relocatlon and that consplcuous stlmull ex1st in

/’
other“sensory modalltles.r It.lS p0551ble,:for example,-that

‘horizontal cues. could be_used-on Little BelllIsland'in'

I 4



- relocatlng nests._ Thls may be evaluated by testlng chlcks

'1n fog versus 'no fog or w1th a Jlne of 51ght to the nest

:

#

'versus no llne of 51ghtcto the nest ‘ Vlsual and audltory

stlmull prOV1ded by 51bl1ngs and parents may also be

' [

1mportant in hest relocatloq. The latter suggestlon is °

'

: assessed 1n later(experlmentsw
. \ )
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Experiment 4. Thé Development of Ihdi?idualfﬁecognition.
among Herring Gull Chicks
'y , . . - "1‘

- . k)

Individual recognition‘has been hypcthesized to
co s .

-

be one imbortant mechanism that maintains family. unity in =~

: ground nestlng precoc1al species’ (Alley & Boyd 1950,

.iDav1es & Carrick, 1962 Hailman, 1962; Bateson, 1966).

1 ¢ %

Rec1procal rgcognlt}on of young (Tlnbergen,‘l953 Cuilen,
1957 Smlth 1966) and parents:(Tlnbergen, 19?@ Hallman,
1962; Beer, 1969; Evans, 1970b) has- been demonstrated in
severel species at approximately one‘week post-hatch.

: The relatlvely high cohesion of 51b11ng groups,

partlcufarry during the first week of llfe (Evans, 1970a),

could 1ndicate that” 1nd1v1dua1 recognltlon of brood

Slbllngs also occurs,at an.earller age. ?hls.has been

,de@bnstfated;for Riﬁgfbilled Guli chicks that recognize

3 .
siblings on Day 4 post-shatch. (Evans, 1970a}. If sibling

» . R - . . - -
\ . . - . L d

" recognition 4is evident among Herring Gull chicks during’.

the first week post—hatch then social stimulation provided

‘by SLbllngs may be an- 1mportant stimulus in nest 51te

. -
»

attachment and recognltlon during this perlod The present

experlment was de51gned as a prellmlnary study to determlne. -

-4

1f 1nd1v1dua1 recognftlon occurred among . Herrlng Gull
kY

._51b11ngs, and if so, to determlne its chronologlcal i

‘deVel ment.

’ ©




:Subjects , S
_ A sample of 15 Herring Gulf chicks was randomly |
.'selected from the study site on Little-Bell Island. ' Chicks
‘.were Eelected from three-egg clutches,'indiyidually marked
on tne.day of hatching and the nest site location recorded.
Testing began on'bay 2 post-hatch. : °
Aggaratus B

. The test apparatus consisted of a rectangu;ar wooden
'runmay, measuring 50 com. x 100 cm. x 30 cm., separatea'into
tﬁree4compartments by wire séreens placed 15 cms from each
end of the apparatus (see Fig. 8). The runmaydwas coyered
‘by a plexiglass sheet,t% prevent'chlcke from'eecaping.

Procedure '

AStimuluagohicks, one a'sibling'and the other a non-
sibling, were placed in each end.compartment of the apparatus.
'JTne'test chick was placed in the centre of the middle com—

' 'partment (35 om. from' the wire screene) to beéin'testing

Latency to flrst movement total tlme mov1ng//jd the stlmulus
Cthk the subject approached were' recorded Vocalization

. of both test and stimulus chlcks’was noted.,’The end containing
the 51bllng was alternated to' control for any place response 1 S
Testlng was termlnated when the ch1ck made a choice (within

-5 cm. of a wire screen. for 45 sec. ), or was immobile for 10

. ]
minutes.
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'-Results

On Day,2 post -hatch, 12 of -the 15 chicks chose ‘the -

~51b11ng (chi 5 4, P.<.02). Slnce{bﬁlcks exhlblted recognltlon'

at this age, testlng was termlnated:_ On 7 of the 12 correct

I

responses, vocallzatlon by one or, more-of the CthkS was - -

evident.. A comparlson of trials on which any vocallzatlon '
occurred and those on which no vocalization occurred~was

done for latency and time movihg. No significant differences

were found on either latency (t<1, P.5.05) or time moving

(t=1.94, P.>.05) between vocalization andvnon—vocalizétion

trials (see Table 17). = p
Table i7 ", -

Latency (in seconds) and Time Moﬁing (in secomdls) on Vocaliz—,

ation and No Vocalization Trials in EXperiment 4

_Trials . N X Latency Analysis X Time Moving Analysis

Vocalization ST
" . . 7. 23.8 58.0 '
occurring - ’ . , t<1, _ t=1.94,
s ' . >
) No , . Lot Pl > . 0‘5 - N ¢ P“ . 05
- Yocalization 5 - 23.0 ‘ ’ S 74.0
occurring o ' '
. . . e % /

_  Six additionél chicks were tested.on Day 1 post=<hatch
Ty N R . . . ) . .
to determine whether recognition occd?re& earlier than Day 2.
", . , ST ~ ® . . . C T
Noné of the Day 1 chicks made the correct choice, 4 of the 6- -

[

making no choice after 10 min.

41‘
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Discussion
. Results'indicate that individual recognition among
._Herrihg Gull siblings occurs by.Day 2 post-hatch. This is
‘ earlier than reported for Rlng—bllled gull icks that '
exhibit 51b11ng recognltlon on Day 4 post- hjiZE\(Evans,
'1970a) it is also as early as or earller than parental
recognltlon whlch is clearly ev1dent on Day 6 post hatch in
Laughlng gulls (Beer, 1969), and on Day 2-3 pdst-hatch in
Black-billed gulls (Evans, lé?Ob). The eariy onset of
sibling recognition does suggest tﬁlt sibfings‘as a source
of socfal stimulation would be.important in family‘cohesion
‘and nest site attachment evident during the first week after
hatchingl This possibility iS'examined'in‘following
experiments.

Vocalization does not appearrto be necessary for
individual recognition, since no differences were found
between trialg on which vocallzatlon occuﬁred and those on
:.'Wthh none o curred. Moreover, 5 of the 12 correct cholces
~ were made in the absence of any vocalization evident to the

,experlmenter._~It seems, therefore, that Herrlng Gull chicks’
can recognize each other US1ng v1sual stimuli. It should
be noted, however, that the failure to find vocalization
differences may he related to the gross measdre used. That
'is, there was not suffieient data to analyse.vocalization -
differentially.by source, i.e.: test chick,'sibling,"etc. ‘

‘in which differences would be most likely'to be evident.

/

/



1

”'~‘Furthérm0rer pooling-‘such sources as was done here would-

. v ‘
terdd to cancel any di;;;;;;EEET‘\$h

efore, although chicks

can recognize-each other ﬁisda}ly, it is guite‘ ;bie°that‘
‘yocalization would have éifaciligatﬁry effecfﬁupon reqog?—
lnition. The enhanced effebt’of comﬁined visual an audiﬁory
étimuli on recognition has been fépofted_b§‘Evan§ (1970b), ‘

»

as has the ability of gull chigks to fe¢ognize each other
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-and (2) chicks at the_nest site.may sérve as discriminatiwe

65
Experiment 5. .Thée Role of Social Stimulation in Nest Site

Attachment and ﬁecodhition in Herring Gull Chicks

Social stimﬁlation has been postulated to be an

) important factor in establishing habitat preferences, part—

-

1cularly in such gregarious species as gulls (Klopfer &
Hailman, 1965). AithQ\gh social stimulation in the form of‘

the;Epesence of other gU;ls is known hance the formati%p

of early spring 'club' aggregations (Tinbergen, 1953) an
the selection of feeding areas (Frings et gi, lBSS)ﬁih Herring
Gulls, little is known abcut the effect.of spcial stimulation
on nest site attachment. éigce gerring Gull.chicks exhibit
individual recognition as early as Day 2 post—hatch; it seems
1ike1y that other chicks could serve as important stimuli

in nest site attachment during the first week after hatching.

The presence of other chicks may'serve/ae social stimuli in

nest attachment in at least two ways, (1) the pres®nce of

other chicks in social testing may facilitate attachment,

stimuli in'nest relocation.: Since ‘Herring Gull chicks éxhibit

individual reco@nltion early in the flrSt week of hatching,

both ‘of the above may . vary according to whether or.not chicks

e

are Slbil“'s or, non—51b11ngs.‘ The present experiment, was,
therefore¢ designed to deter\én hether soc1a1 stimulation
by 6ther CthkS enhances nest site attachment, whether such
stimuli serve as dlscrimlnative stimuli for nest 51te
recognltion, and whether these effects vary w1th 51b11ng

r

and.non-51b11ng ‘stimulation.
. . - I

. . * . . R ’
) ) . ‘ i
N . - . N ' * ‘ .
B} .



Y ' ..,1 Method
Subjects' h
. .Aﬁsample’ot 36'He;ring Gnll‘chicks was randonly”
. selected from'the study;site on Little Bell ‘Island. Chické,
’were chosen from three—egg ciutohes and Qere“individually

v . !
‘ . -

axked on the day of hatching so that age could be accurateiy

3

the grid map of the island. CthkS were. tested on Day 6
——post-hatch, ‘and were a551gned~to_one of six testlng

conditions presented i ~ableh18.‘ Lo L

L ' R - Table\18

Expe;iméntal'Deeign of Experiment 5

P R g ‘ - ' ) »
] -Siblings  Non-siblings - .No chicks
.at nest .at nest at nest
Ind1v1dually - . . ’ _ . _ h
‘tested —6| ' N=6 - =6
. ‘socially tested .. N=6 . N=6 N=6
, N . \ N
Procedure

/TI

On Day 6 post hatch, chlcks wére removed from the nest’

L . 51te, placed in the wooden carrylng bex preV1ously descrlbed,

transported lO m, from the nest in a random dlrectlon and

- - . ;o

. hreleased; The 10 m. dlstance was used in’ order to maximize .

2.

f : >

etermined. The-locatlon of the nest 51te was recorded on ;_

[~ \\‘\\
B
. :
h

L)
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67 c C
% . |

the chances that test CthkS couddvpercelve condltlons at

-the nest. Movement latency (in seconds), tlme moving (1n

seconds), lnltlal orlentatlon (in degrees deviance from a

straight line to the nest) and final dlstance from the nest

‘

.(1n meters) were recorded. Testing was termlnated when

2

the chick was w1th1n one meter of the nest site or _was

1mmoblle for 10 mlnutes. . All chicks were returned to the -

3 ¢

collectionhpoint after testing.: Group tested chicks were -

tested in the same way except in groups of two.

Additionally, to determine the effect of social
stimulation‘on area prefererces and excursion .patterns of
older chicks, lZﬁchicks were,selected from the above sample
estlng on Day 12 post -hatch. Chicks were relocated
as descrlbed in Experlmen a_chick was located, -
its 1dent1flcatlon and loca@gon were recorded The chic
was then transported 20 m, to a dlfferent vegetatlon type

and released w1th a stlmulus chick. This was a 51b11ng for

half of the chicks and a non- 51b11ng for the other’ half.

’ Retestlngoprocedure was the same as’ above.

Results
v

The means and  standard deéviations of ail debendent

measures- are shown in Table'19 Ysee Table 33, Appendix, for

?
" -corresponding raw and transformed data summarZEETff

¢ ”Latency. A test for homogeneity of variance was

51gn1flcant for latency (F pax-sl 02; P.<.0l). 'Latency was

‘then transformed lnto response speed u51ng a reciprocal

L
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Means and Stand

N

Table .19

68

ard Deviationé.of Transformed Latgnéy (Response

Speéd), Initial Orientation, Time Mbving and Final Distance

from the Nest, Experiment 5 : o

. Response Siblings Non-siblings &o Chicks

‘- . Measure at Nest at Nest . at Nest
) Regponse Speed , . X = .84 .53 ‘ 1.00
(in seconds) S.D.= .40 .51 0.00
* ‘Initial X= 7.50 15.00 24.20

Orientation g : oo
(in degrees) S.D.= 18.40 . 23.24 _ 36.66
Individual : / :

Test Time Moving "X = 75.00 60.50 " 92,50
(in secopds)  S.D.= "33.90 ~  37.59 ° ' 56.37
Final Distance X = 3.67 17.17 - - 10.00

(in we 19.61° ,  <7.64
T o
i B N

Response Speed X = .35 1.000 7 . .69

/ {in segonds) S.D.= .50 0.00 .48
Initial’ X = 30.00 30.00 7.50

Orientation , . : '

(in degrees) S.D.= 46.47 73.48 ‘ - 18.37

‘Social T ) - .
Test., Time Moving X = 80.70 89.17 <  102.00
(in seconds): S.D.= 60.93 77.81 ~ 40,02
Final Distance X = 5.83 13.17° = 8.0

: (in meters) S.D,=

7.44 6.23
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transformation. ,Aﬁalysis of variance of transfoermed data

i

.yielded a significant interaction of nest”and test conditions

‘(F=5.66, P.<.01)'on'responSeDspeed. A summary of this
apalysis is shown in Table 20.. (See Taple.34, Aependix,
_fer raw data sumhary). Figure 9 presents a graphic repres-
.entation ef this interaction;- individual comparisons ?
&(t tests, Winer{ 1971) showed that individually tested chicks
ahad-a lower mean fesponse speed (25.53) when non=-siblings.

~ were at the nest than when no chicks were at the nest (X=1.00;
‘ F=4.41, P.<.045. Socially tésted chicks had a'lower mean
| respdhse“speed when siblings were at the nest (?&.35)_thaﬁ
when non—siblings\were at’the nest (fél.oo;'Fs4.80; P.<.03).
Additionally, socially tested chicks had a l;wet response
sbeed (X=.35) than individually.tested chicks (§£ﬁ845“When.
51b11ngs were at the nest (F=4,80;, P.<.03), and a higher
response speed (X 1. 00) than 1nd1v1dually tested chicks
(X=. 53) when non-siblings were at the nesE (F—4 41, P,< 04)

- Tlme Moving. An F max test for homogeneity of

~

e , varlance was 51gn1flcant ﬁor time moving (F max—9 33, P.<.05).

Aﬁrec1proca1 transformatlon was then performed and trans- .
: &

formed data analysed. ENO 51gn1f1cant dif ferences were found
in analysis of variance.

[}

Initial Orientation. An F max test of homogenelty
of variance was not significant (F max=5.41, P.>. 05)

gaAnaly51s of variance Bhowed no significant dlffe:ences among

.groups on initial orientation.

-
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(X;9.b) did not_dlffer from the other two conditions.

.for all dependent measures.

v . L :
-variances of two groups was significant (F=8.02, P.<.01), e

: ) o7l

FinaI‘Distance; An F max test for® homogenelty of

varlance ‘was 51gn1frcant for flnal dlstance (F max—47 07,

P.<. 01) . A log transformatlon was then performed on'flnal

'dlstance and both raw and transformed data analysed. Analy51s

] \ v
of variance revealed a 51gn1flcant maln effect of nest

condltlon on final dlstance (F—3 55 P.<.04, see Table 35,

/

Appendlx, for correspondlng transformed data analy51s) A

flsummary of this analysis . 1s presented in Table 2% Individual

comparlsons-showed that final’ dlstance from the nest was

.lower when 51b11ngs were at the nest (X=4. 75) than ‘when non-

- a

31b11ngs were at the nest (X—15 17; F=7.01, P.<. 01) The

final dlstance from the nest when no chicks were at the nest

. - ‘1. , -.
CthkS Released Wlth Slbllngs and Non-siblings E _

Table 22 presents the means and standard dev1at10ns
’ .

Latency.. An F test for the difference between .-
batency ! :

-

,variances of two-groups .(Winer, 1971)-was significant for

iatency (F=7.§2, P.Q.Ol). A Welch t' (Fergusog, 1966) was .

. then used to°anaIyse the data. No'signiﬁicant difference:

. was found on 1atency (t'-l 00, P >. 05)

Time Moving. An F test for the differencé between )

variances‘was significant for ‘time moving (F=4,. 40,‘P <.03).
‘A Welch t‘ was used to analyse the data .and no significant
dlfference was found between groups (t'—l 00, P.>. 05)

Orientation. An Fﬂtest.for the dlfference between;

3 ‘ - . .
< .
@

]



E A ~ : . ] . ] L T ]
. L ‘ - . . " . R . . L. o
: - ‘.. . s ) lr s . . . . '. N . o o
. . . . : , . e
- . N ’ e P ° . (N i - .
_ o . : L - - , 7o o '
x ' - o ‘ . S A
2 ! =L 72 - . - 3 R
° i . R - | N N
. ’ " ~ .
;. ‘1. . L e ] , - , P . ) ’ ., 5
. , ’ : . -+ Table 20 I L -
. - e . ~- . “ ) . ot

Bummary of Analysis of Variance of Response Speed, Experiment 5

<

s . Source O ME ¢ 88 - M8  F . P

°

...+ 7/ Nest.Condition ~ , 2 . .3930 ° .1965 * 1.30 ' N.S.

° . ) . o ‘ . : ¢ ,
, Test Condition 1 .1098  .1098 1.00 - . 'N.s.
Nx T 2. 1.5355. ~ .7677 5.06" .01
4 ' SError. . -, 30 . 4.5477 - .1516 e
o ) . - . -, . .
n 2 ’ . 1+
. » N . bl ' . A —
L
{ . . :
- - -,
_ ) - Table 21 ., - T ;
£ - '-J M ) L] N i B - . ) . L4
s . . ‘Sunimary of Analysis,df Variance of Final Distqpce~from théeé Nest,
,:f o . Experiment 5 ‘." . ",g~ﬂ*' ‘br
.h ) ’ _' . ‘_ < . - ’ o . '.‘ . , i 3 :t‘j.. ‘.Q‘ ) .
. ' ' L) : 4 ]
" source:  af ~  ss. ms © F. P
AT s Y - R
v o Nest Condition "3 *658.39-- -329.19 3.55 .04
Test: Condition 1 14.69 .. 14.69 . 1.00° - N.S.
s LNXT © . g2 . 59.39 ©  20.69:- 1.00 ' . N.S.
. : ‘ . - . . ‘r [ 2 ‘ '4 P , ‘ ,
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. ' . ;. Table 22 (
- Time'Moving, Initial Orientation; Latenc¢y, and Final Distance”
from Nest bf‘Chicks;Reléased with Siblings and'Non—siblihgs;

. L Experiment 5

& ‘ . ’ ™
_ R) . ; .
, o . . + g . Released With Release@ With -° o
, Resp@hse Measure . ,Sibliqgs . Non-siblings Enalysis
Time Moving .. X = 49.50 . _ .  49.17 " £'€1.00, N.S.
(in "seconds) 5.0.= 47.25..° ¢ 22,537
Y , A L - 5

) fqitial
e "Orientation’ | . 3
(in degrees) §.D.=" 43.46 - 0.00" %

" ’ B . o . ) -

. — — | - T k . p

Final Distance’ X = . 20.00 © "9.67 . . t'=1.66, N.S.\u

X= . 46.67.° - -00.00. ‘=2.63,P.<.05

’

“(in meters) = S.D.= 14.35 " - . 5.12

'-’-\.‘ s, N 2 2
, . DLatency X = 0.00 S 3.677 t+ <700, N.§.
¢in seconds)’ s.B.= + 0.00 - 8.98 =~ . : .
- ._ . - . .‘ N -
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A Welch t' was used to analyse the data and a significant

’

difference was found on orientation between chicks released
wi%h'a éiblihg and those released with‘a non-sibling (t's’

2.63, P.<.05). The mean degree deviance of chicks released
. 0 . ) A
ﬁith a sibling (X=46.67) was greater than tﬂgt of chicks . . !
, ) -‘ ¢ . . ) _‘L.‘ N .

' released with a non-sibling .(X=0.0).

“ Pinal Distance. An Fltestlfor the difference between

c " LR i !
-variances. of two groups was significant for final distance ,_"0.
N - e s v

from the nest (F=7.86, P}<.Ol). A Welehgt';was used to
analyse the data and nq\signifiéant differences were foﬁnd—
* L} .

(t'=1.66, P.>.05)- | - .

4 A

It was also found that testing with a sibling_of'nonz

sibiing‘had‘hg effect on yegetétion-preﬁerences. All chicks

- ~

in both groups relocated in the same’ vegetation type as the p
one «in which they were captured. Sy
Dlscu531on A

3
"

The data support the hysgthe51s +that soc1al stlmulatlon :

) .. ’1}-9
'prOV1ded by other CthkS serves as a cue for nest 51te ' . /i

?

recognltlonv A dlfferentlal effect of 51b11ng and non-
sibling stlmulatlon was found CthkS were found closest

to the nesﬁ when.siblings were present at the nest. site.
Non—siblings, on'the‘g;her hand,'appear to‘adve;sely.afﬁect,a'

this behaviour since chicks.were farthest from' the nest when .

non-siblings were present at the nest. site. ' :

)

How. chicks perceive the conditions at the nest site

", from the release point is an interesting problem. On a '

‘ ) . s . . . . - ©
. . .
- e N : . . . "

S ‘ . g ' : ' T
. ’ i . \- T . . g ’ L™



., ‘ I .
majorlty of test trlals, no vocallzatlon by stlmulus chlcks
by
,was ev1dent to the experimenter, whlch implies that audltory

r

stimuli from other CthkS were’ not belng used. It is also

1

unlikely that test CthkS could see stlmulus CthkS 10 m.

away s1nce_the latter usuplly hid ay the negt vegetatlon.

® = S

In the case of non-siblinds at the nest, it may be that
parent gulls perceived aeria ly the changg in the nest
51tuat10n and communlcated a dlsturbance to thelr CthkS

ThlS would account for the dlfference between non- 51b11ng
|
and no ch1ck condltlons, since 1n the latter parents presum—

ably would not .be as dlsturbed That such a reaction by

parent gulls to strange nest condltlons may occur appears
‘*plau51blé‘55‘results 1n—Experrment~2*lnd1cate

Although s001a1 stlmulatlon ddrlng testlng did not

seem to enhance nest’ returns, it did appear to fa0111tate

nest returns.according to the conditions at the’ nest. This.
is evident in the interaction of nest' and.test conditions on

response speed.' In a disturbéd situation such as. non; o

S1b11ngs at the nest, social stlmulatlon fa0111tates the

‘p ™

'_”responsé perhaps by reduC1ng fear or anxiety produced- by the

v W . . .»’
dlsturbance. Under normal condltlons of 51b11ngs at the
N - 7

nest, however, soc1a1 stlmulatlon appears to 1nh1b1t nest

. "

return evident 1n individual testlng, Recent studleshby

Hogan. & Abel (1971) support this arcument. They‘demonstrated.

that thé presence of social companions reduces fear in an .
) ‘ ' - : .

unfamiliar environment and that the visual stimuli provided

by chicks are of primary importance for fear reduction.’ ‘
. "\ - . . . p

- Ad fe .
. . . v N
. . , -
v - . . s .
B . . R ' .
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These autho¥s found similar differences between individually
versus' socially tested chicks. Howeverg,they found no
ldifferences'between sibling, and non~sibling stimﬁlation.

This disparity with :the present results may be -due to a .ﬂ

“species difference or to therdifferences in the experimental

"situations. . For example, these authors used
reared animalsdand tested in the laboratory while th present one :

useéd animals regred and ‘tested in a-field'situation.

’

Data on older chicks also indicates a differential

/ effect according to 'sibling and hon_sibling stimulation.
LI ]
~The presence of a companlon 51bllng durlng testlng seemed to
ey ¢.
1nh1b1t‘¢eturn to. the nest while the presence of a(non—

J

sibling stimulated return,to the nest. This behaviour wouid| o
. have an adaptive funetionb,keepihg chicks away'from'potential -0

predators and close to the nest in any unusual c1rcumstances.

* ¢

Vegetatlon preferences do not appear to be 1nf1uenced .

»
Y

by social companlons, at least once they are'developed o All

*

CthkS released w1th a non= 51b11ng relocated 1n the - preferred
= »

vegetatlon regardless of where the non- 51b11ng went. Tth

iy’ con51stent'W1th Bonglorno s (l970)-argument that nest

site selection in adult gulls 'is strongly dependent ndtheir"
response toﬂlhe habltat W1th social factors playlng a - NG
.,secondary rple. It appears that-soc1al strmulataon is an o

I

important factor in young chichs' attachnient to‘and recog—

nltlon oﬁ the nest 51te and 1ts effect varles with sibling

. 7
>

. and nonvsibling stimulation,
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Experlment 6 Effect of Rearlng and Testlng Condltlons onf'
!
., Nest Site Recognltlon and Attachment in Herrlng Gull Chlcks

The effect of s social stimulatfon‘on nest site ’

attachment and recognitidn.may vary according to the rearing
- . . ' : r ‘
experience. of young. This would seem’particularly liKely

in view of the facilitatory effect of ‘sibling over non- ,

L)

4 — ) 51b11ng stlmulatlon on nest 51te return noted 1n the prev10us

) experlment Evans* (1970a) has 1nvestlgated the effect of
- social versus 1solate rearing and testlng on’home pen
preferences in the 1aboratorx,- He found no dlfferences 6
] ‘ between rearing condltlons and the effect of testlng con—'
A ditions was not -clear from his data. However, since a'

. . . . B . B ,
significant preference for the rearing area-was -not demon--
. . ) ‘

strated, it’seems probable\éhat the experimentak rearing
situation did not include the relevant stimulus difensions

P necessary for preference development in Rlng ~billed Gull
chicks., This ﬁould account for the fallure tokflnd clear
¢
differences on rearlng and téstlng conditions. p51nce it
3 has been demonstrated that 5001a1 versus 1nd1v1dualo ; y
stlmulatlon condltlons do have an effect on nest 51te'
0 . n

Wi returns, it seems reasonable to propose that there,w111 be

~g

an effect of. sbcfﬁl rearlng on\returns to the nest.

Therefore ‘the present, experlment was de51gned tc determlne

’:‘, ' 1Qg.‘whe'r.her“-the effect of social versus 1nd1v;dual testlng
d v ’ ©® : & . ’ T
. ©T conditions,on nest site returns varied according to rearing

—— A
.

expcrlence in neonatal Herf&ng Gull chlcks. o

[
I4
Z8n

¢« o
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Method LT

§321393§ ‘ - . . J‘ . . z{ . . w’;
K , A total of 24 Herrlng Gull CthkS was randomly selected -

from-the study. site on Little Bell' Island, so that half were

from 3-egg clutChes and half were‘from l-eggqg clutches. Chicks
‘7 r
were 1nd1v1dually marked on the day of hatchlng and the nest

site locatlcwx@ecorded on the grid map of the island. ChicKs

were tested on Day 6'post-hatch and‘a551gned to one of four . -

Lv

experimental conditions as presented in Table 23.

\ ot

Table 23 - S
Experimental ‘Desjgh of Experiment 6
&
\ - Individual rearing Social rearing
- © b Vi . . . , .

. . » ;‘ : - R . N 1.‘“’ ‘o . . ’ ' . 3 0
‘Individual testing . N=6, - N=6 '
. P ‘A , ' o \}r— ?

- Social testing' a N=6 T ':N=6

Lrocedure’ ‘.- . .\'Z o o ' Lo g
When the chick§ achieved testing—age, they were removed

n

‘zfrom the nest 51te, rlaced ln the wooden_;arrymng box ‘previously

v:descrlbed and transported ZO nl. from the nest in a random

s

dlrectlon and released : Movement latency {(in seconds), time
o

'.mov1ng (in seconds), orlentatlon {in degrees dev1ance from

‘a stralght 11ne to %he nest) and flnal alstance from the nest

&
(1n meters) were recorded Testlng was terminated when the

N
.. s
[ . : . ' . i
A L, . - .
. . - . - .
. . . .
. . .
. v
.
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chick was within one méter of the nest site or was immobile
» ..I- . . [ . ‘ . ° R . - R
for 10 minutes. Social testlng followed the same procedure

° [

except that CthkS were tested in groups of two, s0- that

three palrs were tested in each social condltlon. AI}:

‘chlcks were returned to the cdllection point after testing.

L

“,/- Co : Results R ’
The means and standard deviations for all dependent
/ . . . . .

B

measures are presented in Table 24.

Latengy.” An F max test for homogenelty ‘of varlanCe

- of latency was 51gn1f1cant (F max—l406 26, P. < 001) ' Latencf

]

.was then transformed-' into response.speed using a-reCLprocaL

. transformation. Analysis. of variance showed no significant

o

' differenCES on datency (sée Appendix, ‘Tables 36 & 37).

a '

However, a 51gn1f1cant main effect of testlng was found on

4.

response speed (F=8.21, P.<101) A_summary’ of thls analy51s‘

_ iS'presentea in Table 25. Chicks tested'lnd1v1duarly haq,‘

e j?50c1ally (X=. 36), regardless of rearlng condltlons.

TN

a hlgher response speed (X=. 85) than did CthkS tested;'

Time Moving. An F' max test for homogenelty of

o

variance of time moving was not significant (F max55.32, ~N

P.>.05). AnalYSis of variance showed no significant differ-

o

ences ‘among groups on time moving' v

: " Ty
K °Orientation. 'An F max test for homogeneity of

varlance was not 51gn1f1qant|(F mai—lz 51 P >. 05) Anary51s

of varlance reveaied no 51gn1flcant dlfferences among groups

’ » . [
on- 1n1t1al orlentatlon (F= 531 P >.05).

L]
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J,Table 24
L,,.,-,J

Means and Standard Deﬁtaq;tlons ‘of, Transformed Latency (Response

Speed) ’ Inltlal Orléntatn,on,.,Tlme Mov1ng,‘ and Final Dlstance'
from the;Nest, Experiment 6 , .
ﬁesponée N o * Reared Reared
. Measure “ Individually. Socially
_ " Response Speed * X = .86 . 8'“3
’ . (in’ secéfds‘) S:D.,= "’ .34 .40
. _ orientatici, X = ‘~ 15 00 22.50
Mesting * iy degrees) 23.24 37.65
Indlvn.dually : — ——
Time Moving ~ X = " 81.67. 74.33 )
(in seconds) S.D.= 61.88 26.75.
-, -Distance X'= ~ 7.83 13.67
" (in Meters),  S.D.= 6.85 3.93, +
AELLIELSS . o
: " Résponse épeed . X = .52 .19
(in second_s)-' S'.‘D.=' .5.2'" .40
£ ., . .
Orientation » X = 22.50 00.00
Testing ' (in degreés)  S.D.= 24.65 . 00.00
Socially . e :
T Time ‘Moving X7 © 39.50 - 82.17
N :(in seconds) S.D.= 53.81 139,46
' - Distance - X = 15.00 13.83
‘ .
.+ (in meters) . S.D.= * . A 6.07 4:67°
. e L . :
\

3

/'.

c

N

G
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. 51gn1flcant di ferences were found among groups on flnal . '

82 o “

\ 1

- Final Distance. Zinv,F max test for hompgeneity of
Q- * . . - q

Variance was not significant (F max=2. 70 P > 05) .No "

dlstance in analy51s of variance (F 2.67, P.>. OS)

4

Discussion

oM ’ : e
, S

Results, in terms ©6f response speed, indicated that

individual testing leads to a stronger nest site attachment
, ] , . - . P - K ' . .

response than does social testing regardless of rearing.

experience. Presence of social companions during testing

leags to.a de,c;rease in nest returns. Re"cent data reported_by

""Hogan & Abel (1971) on the effect of .social and isolate_ rearing

and testing on response to familisar and unfamiliar environ- o

' . . . M . . ;- . . . . .
ments also indicate decreased response 'in socially tested . \/
b‘irds re’gardl'ess' of how they are reared. The authors inter-

preted ’these results to be a result of the inhibition of fear

- - L

by the. presence of soc:.al companlons. Results of the present

exper:.ment are compatlble with that view:

No 51gn1flcant rearlng effect ‘was found in thlS

4

exper::ment Evans (1970a) also falled to find a .rearing
dlfference between soc:.ally and 1nd1v1dually Jg;eared Rlng—bllled
Gull CthkS-. Hogan & Abel (1971) also d1d not find a main

effect of rearing .although they did report that socially

.-reared domestic chicks that were tested individually differed

from other groups by changes in preening, cailing, pecking,
., e N . ) . \ ’ !

_and sléeping: These studies indicate, that social versus

isolate rearing. c,oﬁditions ,d'o not have a significant'ef'fect .



-

o . . s ' 83 ) ' . ,
on preferences for a rearing area.

9
It may» be, however, that the failure to find rearing

t 4

:differences is reiated to methodolog_ical problems,- at least

in the present study. Tt may be aryued that selecting chicks

from natural one-egg.clutches introduces a'possible gehetic |,

or parental behaviour bias since'one-egg clutches’ are rare

£

~ -~ among Herring Gulls However this does not seem likely since - .

'no differences were found between indlva.dually and soc1ally
reared chicks whi@h should be evident 1f there were genetic
or behav:.oural differences. B v

A further problem arises because 1ndiv1dually reared

- ché,cks were I%t experimentally 1solated Such chicks were

H_—“\M_ ' v

reared normally at the nest,' where 1nteractions w1th parents
r .
occurred and where social compahions-could be seen and heard

from’ neighboring pests. Hence, individually-r:eared chicks I

. were deprived only of interaction With s1b11ngs. The effect

of the absence of 51b11ngs during 1nd1v:.dual rearing may well’

have been’ counteracted by the presence of parents and other
birds 1n= the! nest colony.. For thJ.s i'eason, ind1v1dually '

¢

reared CthkS may not ‘have differed greatly from socially

.
<
*.44

v Bl

reared CthkS that had contact w:Lth 51blihgs. Slmllar circum-
'stances would .apply to soc1ally reared chicks tested alone.. ,

"x‘hese chicks were not 1solated but tested with 51blings

%

‘ remaining at the nest SJ.te. . Isolate condltlons in this .
experiment, then, may be somewhat confounded by thhﬁ‘tempt
,to test under the natural conditions of the nest s:.te. Th:us-

| - p

may agcount for.*the fallure to find rearing differences and

»

Y
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_the fallure to find dlfferences ‘on the other dependent

[y

measures. . However, the results are, for the same reasons,
more’ representatlve of what does occur under natural con-
‘?»J’

- ditions. of the nest colony. . Furthermore, - 1f parental and

-~

1

"chnspecific. stimulation comp'enSates for 5ibling stimulation,,

thlS would support the original contentlon thaj: soc1a1

-,

stlmulatlon s an important factor in nest 51te attachment .

»

¢ . . -
P i . ' i i i o . i .
- N . . ’ . - . .

Gen.eral Di scussiono" ) _

.
s

’ Stereotyped habltat preferences ev:Ldent ln the, - |, .

) !

behav:r.our of gulls have been hypothe51zed to have antecedents

-in ch::.ck behaVJ.our. Thus the prefledglng perlod may . be -

g . ’ ‘ y oo,
1mportant .1n establlshlng hab.Ltat ‘borids (Klopfer & Hallman,

K - .~

1965) . This J.nvestlgatn.on was des:.gned ,to, test the above
vaothesis "and to examine the deVeIopmen,t of nesting“ habitat

recognltlon and preferendes as a funct:.on of habltat and K ‘

.

soc:.al stlmu in neonatal Herrlng Gull chicks. ’I‘he J.nltlal It

. . -

exper:.ment studled the da}ly development of nest s:.te preference

during the ‘ﬁirst ’week post-hat.ch and w,eekly development_u’nt_'ll
fledging. The test procedure) whioh- was es'sent,iallv the
sa'me -faoi: -':allf éxperime“nts, 'cons"l:sted, of —reloca_'.tli‘ng_, c}fio]_cs“ 26
meters frof the nest and' re‘c‘ordi‘n.g. !'t_he 'clhicic's- m'ove.ment\ L

.latency4 ‘time moving, initi'al" orie'ntatidnrel'ative to the

nest and final dlstance fro‘m the nest. Se-ve'ral experimerfts S

v
s

'examz.ned the importance of v:,s:.on and the use of landmarks

“ 3
2 . ¢

in nest site recognltl.on. Later experlments studled the .role v

“ }.
. of . vegetat:l.on character:.stlcs ‘and social st:r.mull p'rovlded

’
] . Y e . vooe e Y '~“"
. -
H [T .

o°
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by other chicks .in nest site attachment ahd recognitipn.
¢, B I R ;o . . -5 ) - e -

The hypothesis that Herring Gull_chicﬁsldevelop'an
attachment to the nest site.area during the first week . | . 5
'h. . 'post;hatch was supported;by Experiment 1. Chicks exhibited o7
"an attachment to the nest site Which was‘optfmal'on“Day 6—7; |

' The hypotheSLS that nest 51te attachment would wane after - g

{\\ ,  the flrst week post hatch,¥1th the onset of rec1procal

2

recognltlon of parents and young was also supported by#the -

flrst-experrment Weekly relocations of CthkS unt11
. 6 ' fledglng revealed’that CthkS were 1ncrea51ngly further

-

- from the nest with 1ncrea51ng ‘age. The ev1dence of.chick
preferences for the nest 51te support the notlon that adult ‘
habltat preferences may be establlg%ed durlng the prefledglng

perlod " ~Such preferences may actount for the return of -

: many blrd§ to their natal colonles for nestlng (Beer, 1966;.- .

1; - Bonéiorno, 1970, LeReche & Sladen, 1970) .- Long term.stﬁdies"
_(% _.of chlcks from hatchlng to the frrst nestlng season in which

?ff”: o Cthk nest site preferences are correlateﬂ Wlth adult pre—"y.

y _gg' ferences for a. nestlng area would test’ thlS p0551b1E[ty -

» Early nest s1te attachment appears to be establlshed
- / =

.- ‘ . L4 - .

‘ ‘ through rearlng 1n a partlcular areax " Chicks re§&ed 1n

foster nests from eggs showed the same preferences for the
s Zf' foster area as d1d normal—reared cgicks for thelr naburaL,H
" n k ' nest sltes. ThlS data 1s con51stent ulth other studles X;;¥‘ :
(EmlenL 1963 Smlth 1966) "in Whlch transfer of:gdll eggs

¢ . . . -’was affected and-’ ‘the pos% hatch behaV1our observed Howevéky

*
v

. ' .the exact#mechan;_

°
[~3

Sal
]
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for vegetation characteristics similar to those of the'

3

irearing area- support the . suggestion that habitat preferences

11944; 1945; Collias, 1951; Hilden, 1965) in that sqme ' form

may be established through env1ronmental imprinting (Thorpe,

of exposure learning seems tosbe involved., Studies similar

-4

to those done (to. investigate imprrntlng to stationary ohjects

'(Hess, 1959 Gray, 1960; Bateson, ﬁ966, ‘Bateson & Reese,

o

,1969).using;vegetation characteristics as stimuli could be

done to assess ‘this possibility. Once eswahlished, such

nest site greferences could be strengthened by the: reinforcing

Aevents at the nest Slte, such as feeding, ‘shelter, protection

from predators, soc1al stimulation, etc. 4 o

Stimulus properties of»the nest site Situation which

appear to be: 1mportant in the development of nest 51te

preferences are vegetation topography, and social Stlmull

v

provided by other chicks. Chicks were found to discriminate

o L
. between vegetation types amid prefer the vegetation type | .

-

surrounding the nest; Moreover, although preferences for -

¢

. ~
. the nest site, per se, wanq-w1th age, preferences for the

nest site vegetation apparently rFmaln constant, and chicks «
x

restrict their activity to areas of,Simllar vegetation to
that of the nest site These vegetation preferences may be

one factor account%ng for’ the stereotypy of habitat prefer-
ences noted in, gulls Furthermo&e, such stable vegetation

°
«

preferences support the envirofmental 1mpr1nt1ng hypothesis

as being the mechanism of attachment. To determine the
!

relation between early vegetation preferenc%s of chicks and
1 - q ‘ ' '

~
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later nest . 51te selection, the\vegetation preferences of

e .

[{~ ‘CthkS could be® correlated w1th vegetatron charaéteristics
;< chosen by the same chicks during their first nesting season.
Q';’:_' o Sibling stimulation was,found'to be superior to non'-
. J ! . v '
- . sibling stimulation'in Experiment 5. . Siblings at’ the nest

-,‘ ' f'during testing seemed to enhance nest site attachment, while
q A
non- 51blings at the nest during testing decreased nest . «

- ®

' . returns. However, testing 51bl¢ngs,together ‘as compared .
. = _to.isalate testing decreased nest returns. Hogan & Abel
(1971) found'similar‘differencesibetween_social'and individual
testing ,arrd interpreted this difﬁerence as'being indicativeP
of the inhibition of'a fear résponse by. the presenCe ofl i
‘social companions during testing. It appears, then, that
'siblings.may serme as a mstivating stimulns in nest site
- ' o attachment and may override’the ;est preference response
/
’ when present during-testing. ‘The 1atter effect 1ndicates ‘\‘
f ‘, the'presence of siblings to be a potent stimulus in preference
" development. v - e .
-~ . . ' Cues used in ‘nest site recognition,~1kich seem‘to be

the same for young and adults, include vegetation cues,
landmarks and social stimuli. It was demonstrateqdq in

-

.Experiment33 that landmarks are .among the cues used by

1]

‘Herring Gull chicks to recognize the nest site. Tinberg

' (1953) has reported that adult Herring Gulls use landmarks
~to_locate the nest site. In both cases such landmarks were

, distingnishable from the background which indicatég'that,

“-“ M C .
/ "conspicuousness" of stimuli -is also impé}tant. However ,

' N ! o
.o .

A 2
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°

[} ‘ ‘ - ’ v . ‘ .} .
no consplcuousness d1fferences were found in: thlS study.. )

This fallurépwas most llkely due to the 1ack of dlfferent—

iation across consplcuous levels, which could be ea511y

corrected by 1nclud1ng a stlmulus whlch was not dlstlngulsh-

. a

able “Ffrom’ the background vegetatlon or by levelllng an area

to ensure that no consplcuous objects were avallable.

L.
.

Vegetatlon type was also found to be an 1mportantf'

L - ’

cue ‘used by Herring Gull chicbé‘in nestksiteufecognition..

.
t e

. . ] . .. - .
Correlat%gnal'data from Experiment 1 showed that chicks were

found and relocated in;yegetation sigiiar to that. of ‘the”

nést site area. ,Similar use of vegetation cues has been

reported by Bonglorno (1970) for' adult Laugblng Gulls and
by\Anderson (1971) for Pralrle Chickens. Vegetation height-

and den51ty may also be used as cues in nest site recognltlon.
£ .

-

. Experiment 2 revealed that chicks deprlved.of vision coyld

successfully relocate in vegetation of1the'same height and

S ' - . \ .
-density as that of the coﬁlection point. This suggests that

auditory and tactile cues may be used in conjunction with

v1sua1 ones. . However, chicks did not relocate'in'the same
vegetatlon type nor were th ¥ able to relocate the nest- 51te.

It seems that for. these functions “vision is heav11y re11ed,.

'upon; at least in Visually experienced’irimals. The pree'

potency of v1sual Stlmull in preference develﬂﬁment is also-
1nd1cated by the fact ‘that visually 1mpr1nted stlmull can
facllltate the acquisition of an audltory dlscrlmlnatlon '

(Evans, 1972) and can act as relnforcers in 1mpr1ht1ng
l

- (Bateson & Reese, 1969). Whether visual’ experlence 1s

o . . C :

. .
o A | q’
. - . -
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necessary ‘to nest site recognltlon requlres further study.

It m ly well be that v1sually naive anlmals can use other L

A

sehsory modalltles to successfully locate the nest area.

This is: qulte feasible 1n view of" the response of bllndfolded

CthkS to height and dens;ty aspects of vegetatlon and ‘the

fact that gull CthkS can recognlze SLbllngs (Evans, l970a)

3nd parents (Beer, 1969) u51ng some audatory st1mu11."' .
- ’ 5001al condltlons at the nest serve as cues in nest

ot

51te recognltlon.. Experlment 5 showed that‘other chlcks at

N

the, nest 51te serve as dlscrlmlnatlve st1mulr ln nest 51te
-.' 8 'J.\\" C

"recognltion. Sln e test ch1cks Fould often not see or [

apparently hear Stl ulus CthkS at the nest, it is llkely .
'-""‘) v ’

_.that parental stlmulatlon is also lnvolved The reaction’of

parents to hooded CthkS in Experlment 2 shows that parents

'are ‘aware of qhanges that OCCur in the nest 51tuat10n.

-

"Parental vocallzatlon cauld then influence Cthk recognition

’ %

" of the.nest site, at least when nest condltlons are altered,
. such as yhen strange chicks are placed at the nest. . Ta,

‘assess the role-of parental stlmulatlon, marked adults,couldV

D) . N
. 3

.be observed for vocalization, etc. during testing'of their

L]

~chicks. ‘Also, a control‘proce ure‘in whiich parents are pot

1n the v1c1n1ty of the nest or are captured durlng testlng,

xcould be compared to testlng with’ parents in the v1c1n1ty

A . .
of testlng ' B SR

In concluSLQn, the data- support the hypothe51s that

Herrlng Gull chlcks develop ‘an attachment to the nest 51te

area, durfng the fifst week after hatching and that the -.

[

.a’’
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' preference wanes during the follow1ng weeks until fledging. Lo -
s Ghicks of all ages show a preference for vegetation areas 5h" ]

P similar to the‘gest site area.  Nest site prefe‘eﬂces seem

to be ecotypically ¢ontrolled and 1t is 1ikely that pre-

* . s A N ..‘_'“
ferences are established through‘some form of env1roﬂmental

’/j C imprinting.and strengthened by the reinforCing ‘events that

R

occur* at- the nest. Slte\ Stimuli controlling nest 51te' e

* . preferences include ‘végetation characteriftics and social . . o
© 00 stimulil Landma{{s} social stimulivprovided by ‘siblings, )

~
.

. '+ . -and végetation characteristics are also among the.cues used

'en nest site recognition. Further study of these factors :, W

is required to determine more preCisely their role in the ~,”" :;;

3

e - ' +development of habitat preferences.A- ’ ﬂ_"v -
oo LY ‘ . ] -’a 3 . .u" L
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» % - . Table 26

List of Plant Genera Found on Little Bell Island . . ‘
- | ' . _ R \:x. . R
T 7 . . ) X . S Y o

L ' \ -' o Gr'a’s_'ses,"S'edges .’ . Mosses .
Shrubs " Herbs '~ and Rushes” ° , and Lichens -

ot . s ) “ R . AN . i
. o, ' ‘ .7 N - T b ’ A
. | Y . . N - - . . z Ve, )
Xbiles Alnus Prenanthes' ,'Festuca ' ° Peolytrichum -
’ . : . : N o ’ ' ) " '. ' ’| i

Vaccinium . Solidagd . = Deschampsia . Hypum. L

N Juniper -* Maianthemum Luééia~f:' N ‘Dicranum
- “. ';Kéiﬁia' o ﬁierécium l"éaléﬁaéfostié “Sphégnum':,, 3
L .. P ) .. = . C I
T ;/. ' Cedum. “ Ly51mach1a . Carex f.'.‘:' Pleurdzium
. B Chamaedaphne Achlllea :,f?.Juncﬁs:_-  A. Cladénia Coh
' Empetrgmn ‘ Taraxacum ‘?owgidpécgrqs' . Diepanocladus
‘Prunusfkaj)‘: Fregérlﬁn,"..Efiophorém S hhytldladelphus
runu . K 1 rLoph _
' Rhodendron . ‘Rumex o PR Ceratadqn )
\ . o ’ : . . K , .
. " Rubus. . » Sanéuiéorba' ; _‘ . , -Aulgcomnium -,
’ PYrué /'_ . Osmunda . . ‘ . ‘J..tLeuéobryah
" . - '_. .Eplloblum o ' :'. _ Peltigera o
£ . ’ !
- ' =z | ] - v R .
“ . ~ - I' . ' ~ . vf"
‘ ! . :‘ 5 . - .
. i : 3 5 ‘
: ‘ : ' . . , .
. . o i
.‘ 1 ° - “ , ' . .
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“Mean's ‘and‘ Standard Deviations o?:"Létency and ;Trans\formed Time

¢

e _Table 27

-

vo”
v

B

e

.Moving for Chicks Tested during the First Week Post-hatch,

Experiment 1 '

N AV ,

v -

'

.Lateéncy’
(in .secbdnds)
oo™ o,

Time Moving (Tfansformed)

(in'seconds)’

s N

‘Day 1 249.33

* . 3 .. .
. S.D.= '254.07 " 67 /
. % — E 2 K :
Day 2 X = © 205.50 . .76 .
| ..8.D.= ' ,291.65 67 -
] ¢ * . . . — - ’ N ~
Day 3- X = S T.500 > 1.38 o
o §.D.=b 1641 ..., .48 )
.-v - ‘ R v .— . N o
. Day 4. X = 3.7 1.63 ,
‘ . 8:D.= ' 8.63 71
‘Day‘ 5 » X= '0.00‘,. l.’8]t )
: ' +8.D.= 0.00 60
- Day 6 X = 20.83 1.73
‘ . . . . a. 4
\ 3 S.D-=_ '46"0‘41 . '-52
Day 7. X = 2.08 . 1.86 -
TN . .
. N - . >
'S&‘D.\'—'-_ 5.82 ¢ R .56 -
1 ' >
: 4 s



~ Table 28
Sunimary of _IénalyTis of Variance of Latency for Chicks tested
during the First Week Post-hatch, Ex‘periment 1

» R o

. Source af ; . 8§ MS F P
.j » . . _‘/ . ‘. . v Y ‘: ‘\ )

Age 6 ' . 849080 141513 - - .6.30  ° .Q00l

-Error 77 , «1738E-07 = 22573.4.

- . ' - .
t . h - . - '
! . .
. P . . .
! .j i - . ¢ R
' . “ . . ‘ _
. 3 ¢ . , e o
-

”"‘I“able';g‘_ T T S
"Sumiqairy:o‘f A'naly51s of ‘Var‘ian'ce of TJ;.m-e;Moving (T’ransfqrmed) : } .
" for Chicks tested .dui:'ing the Fi;-tWeek Pbét-‘hé:tch ‘. .
B i 'Experirt;ent 1 | L 5 " S
| ' A - Y
s - ws o, P B
- R , : : ’

. E’;’ource o daf

_ age 6 16.75 -+ 2.79 . 7.52  .000l
Error. . 77 .| - 28,58 37 \ '
. ! ) - .l ’ i . 4
. ' A



“ Number of_ Chicks Re'lo‘cate.d During Weeks 1-5
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N
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e R . Table .31 X
List of'Variab,’le‘sa in the"lCJrrelagtioh' Matrix for, Daily-tested S
Chicks
1.  Initial-distance from 'the neét_' e -
2. Location vegetatﬁiqh . R o
3. Location-vegetation height . . ‘
4. - 'I:.ocation vegetation density W, e p /
. . . , I » -
5. Release vegetatign
- ase vesstEAR, ; !
6. Release vegetation height | :
LT, Release vegetation -density - ‘
8. ' Latercy "
o ‘ . “ ’ ‘ ' .
9. Time moving - . R ‘ .
10w ' .Initial\s{i'enta?:ion o T )
11. ° Final distan'ce_from the nest :
12. " Final vegetation type . . '
.13. . - Final vegetatui hei{ht ~ S .
- . RS » ‘ - n o . ’I- . .“ .’
_ 14. ' Final vegetation -density Lo, ‘
. - ' . ! . - Iy
15, Temper ature . -
. . ) \ ‘\X' v
1le6. Wind ‘speed ,
17.- Precipitation’ g T . '
. : = o - ) . ' /.
18~ Nest -site vegetation type )
19. Ssky condition. Cen = » =
‘ ‘-\: . ’ . " - - .:-:\."::"
,:j. .‘ " v ) + ;q R .
- e R i ' ‘ .
9,. % L . ‘ . )‘. (
“ o ' Vot
\ D r\’%\rvp "/\- A o
‘ gl Ll L
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. Table 32 &

~.

2 i

-

..+ ' .significant Correlation Coefficients and.Probability Levels.

. N . - ’ ] ¢ “
for Chicks Tested during the First Week Post-hatch

P .

’ - Correlation
. Variable * _.Coefficient
. D . - L) - :
I;'Locaiion vegetation heighﬁ and denéity' rho= .53 .001
. S 2. Locatlon vegetatlon height’ and flnal e : '

vegetatlon height ) ey~ .49 .001
B 3. Release vegetatlon helght ‘and final,® -
a vegetatlon helght £, = .34 .010

Xy X )
4. Latency and temperature réy— .32 *010

5. -Final dlstance and final vegetatlon : ;' .
o type - | L rho=-.28 .010
6. Temperature and windﬂépeed'* | Xy~ .57 .001
7. Sky céﬁdition'and temﬁerature rho= .53 ;dﬁl

8: Sky condltlon and. location vegetatlon ' —,

type o ’ . rho=_.33_- .010
* 9, 'Release vegetation height and flnal " Fao
' vegetatlon den51ty_ : : " e,xrho= ,32. .010

.- 10. Release vegetatlon density and flnal ] B o
vegetatlon ‘density ,4f rho= .32 .010

S ’ " % -~

- ‘ N o .

‘ ‘ o L >

# S : .
- N "

L ~ -_ﬁ.—‘ ] .‘-.".AD T \ - hd
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e . - . Table 33

6;}@325.and Standard Deviations of Laténcy, Time Moving (Transformedf

s

’ahd Finél.Distance'from the Nest %Tranéformed), Experiment 5

)

L " .Response: Siblings Non-siblings No Chicks #

.. 7 'Measure "' . at Nest - at.Nest at Nest
: < , - & '

¢ «.' ' .. Latency ‘¥ = 10.00 53,50 "~ 0.00

‘» ' (in seconds) §.D.= 24.50 ° . 60-67 0.00

Tdsting = Time Moving X = 1183 .  1.54 1.88 Y

. Indiuidﬁ?;ly (in s&conds) S§.D.= ~ .27 .76 34
'~ . . .  oDpistance’ = X =- .61 ~l.13 .92

. (in meters) VS@D.= T .25 .32 .39

S Latency ' - ° X = 46.67 0.00- . 5.00

: T B : ‘ i .

P (in seconds) S.D.= 57.50 ~0.00 7.75
Testing " Time Moving f‘f. 1.55 . 1.86 1.98
socially -  (in seconds)’S.D.= - .83 - .29 - .17

¢ ' PO _ . ¢
o > .Distance’. X = .77 oLy - . [ .88
" xk_'» - (in meters) : S.D.= .28 217, .27
. \' - o . f
. 1] -
t a ’’ ) ! ) /’
- I} Fe \ »
. . ..ﬁn ‘ . . s
. / ., . e .
. . q 1
= 7
° r R i
. ) . - 1
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Table 34 : L .

‘Ln

Summaiy of Analysis of Variance of Latency, Experiment 5

-

A o
Source af ss MS F P
) '‘Nest Condition. _ 2 5031.71 2515.86/ 1.00 . N.S.
.- Test Condiﬁion ! \Bl . - 140- 031 140.03 1.00 N.S. ~
LNxTg ) %~ 2 ' 12555,00°  6277.52  2.03  N.S.
‘ Error = - 30 . 92919.70 399732 , |
. . . - v, ’ r‘ . ) s
&3
. , ) o
.(’
' -, . Table 35 ) -
) o Summafy of Analysis of Variance of Final.DiEtance '(Trar':sformed),x
. - - ~ Experiment 5 .
4 4
. Source  -df  'ss MS  F P
Nest 'Condition - 2 1.1036 .5518 6.43 .005
' Test Condition 1 .0113 ~  .0113 1.00  N.S.
. NxT - ‘2. .0779  .0390 1,00 N.5
{ ' o i} . . L S < ) ' a
' Error . .- 30 2.5739 .0858 -
+ ' /
- 7
. . L g
! -_Q.
. . : " . ¢
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Table 36 '

Means and Standard Deviations of Léténqy, Experiment 6 o

K

‘Summary of ‘Analysis of Variance of Latency, '

Lo
tiey,

. Response “Reared ' . Reared
Measure . Individually Socially
Tested Latency . X = .83 8.33
Individually (in seconds)\ S.D.= 2.04 20.41
Tested " Latency X =
.f Socially (in seconds) . S.D.=
: c' * 1,
R \ , . ~
. 4 .
ﬂ . i )
- . M‘:Table 37 . -

Experiﬁent'G

¢

Source - - ag ss ‘MS.j F P
| — ' .
Réaring Condition 1 ,6666.62  6666.62 1.00 N.S.
Testing Condition 1 25349.90 '+ 25345.90 ° 1.71,. N.S.
RxT 1 . ‘10004.10 °10004.10 1%0 'N.s.
Error, ol 20 J’2§7324.oo; 14é66.20 . .
‘ . ! . . .
- N

*
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