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ABSTRACT

In 1973 Steven.rretwali of The Birxrd Population Institute sug-
gest2d that Robins l#y blue egges in corder to recognize foreign eggs in
their nests. This is én evolutiénary development that has given Robins an
advantage in prevanting social p&rasitism by species such as the Browne
headed Cowbird. It has been demonstrated th§t Robins will remove C;wbizd
rggs and other eggs that have been placed in their nests. Robins' re-
roving Cowbird eggs increases the probability of survival of Robins; it
follows that the probability of Cowbird survival can be increasad by their
mvoiémnj Robing® nests. Just as the distinctive blue of Robin eggs allows
Robing to detect foreign eggs, 86 should egg colot-alléw Covwbirds to discrin
Inate among neats and preferentially de'posit their eggs in neste where they

7411 not be removed by the host bird.
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This st:dy was denicnasd o t=2st the hypothosis that Cowbirds can
discriminate on ths basis of coler, and that Cowbirds possess prafarential
responsa tendencle3 en the basis of coloz. The rasaarch consisted of two
ralated approaches to the preblem. Thore ware a nunbar of experiments cearri
out in a laboratory to inve:itigate &iscximination and preferénces under
rigidly ccntrolled conditiene. There were also seve;al expeximenta designed
for field research to test thz hvoothesess under nora natural conditions.

The two approaches augnentad each otiicr by making data available for verifi-
cation in the field or.the.laberatory.

The primzry concern for the findings £rom this research was that
they micht be applied toward centrolling parasitism of an endangered spacies
the Kirtland's Warbler, At tho start of th2 1875 braeding season it was
thought that there were no wors than 580 Hirtland's W&rbleré in the Werld.
Since this bird nasts only in the Jack Pine forests of Michigan, there is
concexrn about the>ccntinuaticn of the spaecies. Scizntiats and Government
Wildlife Agenciles have felt that chﬁizd Parasitiem on Kirtlan's Warbler
has bzen a majer factor in that bird's decline. Exiensive trapping program-
have been carried out to remove Cowbirds from thé'Kirtland's Warbler nesting
range. Successful findings from tha present research wouldAoffér an additicr
zontrol of parasitism by using Cowhi:ds{,natural preferencés ard aversions
O :edirect their choice of nasts away from’Kirtland's Warblezs'.

Low incidence of Cowbird parasitism and éxtensiva neating failures
;recluéad definitive fizid suppeoxt for tha hyrothezes. There were
3ignificant resulis obtained Lxom the fisld rezxeaxch for related areas.

Iird nests are notoriously difficult o lecate, gt & sugcessful method

2s devoloped that will facilitate future £ield reossavch using active nests,
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This mz2thod connisted cf identifying individﬁal territorics of bird:z on the

basis of sinTing male birds and pair intaractions such as coﬁrtship, digplny
copulation, and ritual. feeding. Within territories, individual nézts were -
locatsd by listening for egcondary songs of adults on the nest and by fluszhi
adults from nest#.

It vas further demonatrated that artificial eggé cculd be intro=-
duced into nests without disrupting normal development of‘the young. In
Bome cases attempts were made to color the natural eggs in a nest rather
than intrcduce artificial ones. A method for permanently colb:ing eggs
without damaging the embryos was developed. This cons;sted ¢f removing
the egg's waxy coating and.dyeing with food colering.

Necting failures and losses of artificial eggs from dummy nests
wére nttributeé to prcdation‘by Blue Jays. An exgerimcnt wag desigrned to
verify this, and it was found that Blue Jays will remove artificiel eggs

roem nests. Recent findings fxom Xirtland's Warbler research kave in-

dicated that predatiecn by memmals and other.birds may be the next most
sericus ércbiem affecting Kirtland's Warbler. Oui finding; support the
fensibility of thia suggesticn. |

The lakoratory rgéeaxch uged femalae Brcwn-headed-cOwbifds‘that had
been trzpped by the Fish and Wildlife Service on the Kirtland's Warbler
nesting grounds in Michigan. These birds we:e'used in a variety of
expariments to demonstrate tﬁeir ability to discriminate and to show
li fferential responding on the basis of color. Standard coperant conditioning
saradigms in specially mcdified operaﬁt chambers showed that Cowbirds
cculd discriminate between colors. Food reinforcement was contingent upen

L peck at a particulary ccler, and the number of responses to5 other colors



successive revereznls of the correct color., These dusta gupport

After it had been shown tﬁat Cowpixds cculd discrixinata, an
atterpt was made to show that they would pond diffsrentially to colors
It was asgued that if extroneous veriables affecting respogserdifferentia
were controlled, then any observed diffcrenczs in responding must be
due to a praferance for a pgrticular color. Apraratus was designed to 2l
Cowkirds tha opportunity to approach or avoid any of several bird nasts
containing various colored eggs. The apparatus allcued one to measure
the amcunt of time a subject spent in the immediate vicinity of each stim-
ulLs. It was assumed that the greater this time, the stronger was the pre
ferenca for a particulsr stimulus. Data sugporting the prafarance wére
ob*alued, but these were found to k2 low in relizbility due to large
individual diffefences ameng birds,

Colcr prefarences ware alsc measured using operant corditioning
paradicms where subjects roceived food reinforcemant according to a Pixed
Interval schedule for reSpcnﬁing'to a series of coloraed stimuli. Rein-
forcement was independént 5f reaponse rate under this experimental desigﬁ,
so diffarential response rates for the different colors was the measure o:
color preference. The findings'gave support to the hygoﬁhesis that Cow-
birds have color preferencas. Reliably high response fates wara found
for red stimli, and low rates were found for blus and green stimaldi.

These findings ara in accovd with Fretwell's original suggestions and

coxcllaxy hypotheses xegarding Cowbirds.



Coavtxol of Corwnird PovaziCism opn Hartland's

Vinzhley harsuchk Use of Natural Eehavior Pattern.,

C¥irshand's Warbier (Dondroica kirtlandii) is one of the fifty or so

spz2izg ¢f wood warblef thit live in North America. Whilé cach species ¢
ler han its owa ecologlcal niche, the Kirtland's nests only in the
second gréw:h Jack Pine feorests of Michigan; its wintef grounds, thought
to:Ee in ¢he Bauaﬁas, axe unknown to date. Since its discovery in the
ninztsenth zantury, its numbers have always been low, ‘but with the ﬁpreAd

of on agrazian eccnory into Michigan it has bezen exposed to pressures
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2ave threstened its very- existance. Destruction of its nesting
grceunds has been halted, and contreoiled burning of mature Jack Pine fores

hag been corried cut for over 15 years to provide the younger trees

—\

nccecsary for successinl L*ﬁaiing. In the rest three years, conservation
havz bzen alagmmed by a secon :d, and perhaps more dangercus threat to the
Kirtland's Yarbisr: social parasiticem by the Brown-hezaded Cowbird
(Molothrus atsr). Although Cowbirds parasitize many bird species, it
can be espacially dsvastating to an endangered apacies. Attempts have
peen madz to reduce Cowdixd pressures by trappiﬁg and killing Cowbirds

in the Kirtlend's YWarbler nesting areas. This was first done under the
wepices ©f lcocal agencies, and is currently supervised by the U. S.‘
"izh and Vildlile Servicae.  Initial results appeared to be effective,
showing a =light rige (8%) in Kirtland's Warblers following the first

wo veors ¢f trapping. The census of the sunmer of 1974 showed a startl-
ng drop (23%) in the number of nesting birds, and authorities are at a
oss to explain it. This research was aimed at discovering additional
1ethodz for ccn£rolling Cowbird parasitism of the Kirtland's Warbler,
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OCmithologists have repnrted taat cartain species of bixds, e.g. Rob.
and Catbirds, which lay blug eggs, show little evidenca .of Cowbird para-
sitism, and when a C;wbird does lay an egg in the ncost of one of thess
birds, the hoﬁt bird ejects it freom the nest. Stepben Fretwalil Clé?j) ﬁa:
suggested that'iherdistinctive blue color of the Ro in's eggs allo#gd ther
to be easily discriminated from the Cowbirds' which could'then ba removed
from the nest. Such a behavior would increase the preductivity of the
Robins and thgs'become a geneticélly salient fedture of the species.

Conversely, it was hypothesized, céwbirés have §arallelcﬂ this evolu-
tionary develoﬁment of Robins and othér spacies which lay blue eggs by
developing an aversion to nests containin§ blue eggs. To test this
hypotﬁesis it must be shown that Cowbirds are able‘to discriminat2 on
the basis of color, and behavioral evidzncs of aversive or preferentiai
tendencies toward certain coloré& stim&li mist be Geronstrated.

fradiiionally, psychologistslhave argusd that laboratory‘resaérch
is adequate to éiscovex lawful ielationships in behavﬁor.. Operant condi-
tioning and psycﬁophysical methcds‘havg proven suitable forAdetérmining
both discrimination abilities and prefezential tendencies. However,
niologists have frequently pointed to the artificiality of the labsratory
setting and have stressed field research with its greater richnese of
>ehavior. In this study, both of thesa approaches were used. By
selecting the best aspects of each, they were combined in a mutual
feedback relationship to obtain as much data as possible cn the critical
rariable affecting Cowbird parasitism.

In the field, active nests of commonly pafasitized species ware

‘ound and experimentally manipulated.. Sparrow-size artificial eggs of
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gix difierent colors were.introduced 1nto_the NISTS 2NA CACCABU ISulsdesy
for evidence of Cowbird parasitiém. Yurther, "durmy" nests ccataining
artificial eggs were set out in an'attempt to induce pﬁrasitiém: : |
differential rate of Cowbirxd paxésiiism 2s a‘function of egg coler chl&
provide evidence for Cowbird preferences or aversions for certain quors;
Limitations pésed by:using a wild species in the labcratéry necezsi-
ted‘réfinement of stﬁndard operant conditicning techniques. Ihus.'
initial concern w;s focussed on care and maintenance, magazine training,
and ﬁchedules of réihforcemgnt. Prior to p&efercnce £esting, the Cowbirds
color discrimination ability was tested using two differentloperant'tcchv
niques. Uéinglﬁcth'operaht and non-operant methods, color preferences

were tested and response rates to varicus colored stimmli were comparéd. ‘

Introduction: 'Fiéld Investigations

Straka (1966), Gofortn and Baskett (1971), Taylor, Sluckin and :
Hewitt (1969), Salzen, Lily and McKReown (1971), Gray (1961) and others
have shown avian color preferences in the labeoratory; no similar research
has baen done in a field situation. Rothstein (1974}, however, working
with nesting Caﬁbir&s} has shown that a definite learning precess is
involved in a?ian egq re;ognitiom, thus prowviding a ba§is for preference
research in the figld.‘ He also suggested that hosts which were able to
learn their own egg type could more easily evolve.anti—pérasite adaptation:
In another paper Rothstein (1975) demonstrated that egg recognition
2ability, when pregent, was based on true recognition rather than ais-
rordancy. In both s;uéies he looked at egg rejection by hoét species.
Sinca Catbirds~preferred their own blue eggs to white Cowbird egys which
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ara very Gidiisac Ln 8128, nhere 49 & LDLIOUy PrODSLLlity wish e Listala=
inaticon is haszed on color. McClﬁre (1945) dié color manipulatiorn of
Mourning Bove eggs in their nests but found no color preiscrence ar Qversic:
all the eggs were'acce;tad.

_The onﬁn*headed Qcébi:d, 2s a soqidl varagite, prescnts a»unique
problem in this type of work. Since the cQﬁbird does not nest, egg
rejectidn frem the nest cannot be used as a measure of p:eference. Thus,
in this study, two othek methods.we:e used to examine COwbiré color prefér-
encas, Tﬂe £first ©f thesa involved manjipulztion éf hecst species nests
with colored eggé;.thé second used "dﬁmmy"‘nests containing.célcred egss.r
The ineidence of;Cowbiré parasitism was us;dias a measure cf preferencs
or aversion in both methods. ‘

"In additicn to tﬁe approaches cuﬁlined above, two peripheral
experiments were cesiegned to soive problems whicﬁ arose trca the prefer-

cnoe work., Zne of these tested the efficiency of varicus ege dysing

methods; ths other exqmined the prcklem of Blue Jay (Cvanocita cristata)

predation on nests and eggs.

Study Area
Field investigations were made in a three square mile area at the
intersection of U. S. Forest Sexrvice Roads 4101 and 4343 in the Huren

National Yorast, Iosbo County, Michigan. Much of the three sguare miles

wus coverad by mature Red Fine (Pinus resino<a) plantations. Within thisz
section three arcas of smaller, 3 - 20 m tall Red Pine and second grovth

Tack Pine (Pinus banksiena} were used in this study. These stands of

Red Pine and Jack Pine provided suitable habitat for the Cowbird host
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species. RAlso preasnt in the areca ware Red and Vhite QuK3 (Duerces aioz

end Cuercus rubra). Numerous standing dead treesz, fallsn trees, and brus

piles provided perches, roosts and cover for birds in the zrea. Grouad

cover consisted primarily of Sweet Fern (Myrica csplenifolis), several

Ericacia such as Blueberry (Vaccinium agustifolium), Bog Lazural (Kzlniz

polifolia), Sand Cherry (Prunus pumila), and various grasses (Graminas),

end lichens.

Two of the areas bordered on Buck Creek, rart of the Au Szable Rivbr:
system. All areas bordered on mature Red Pine plantaticns'pzavididg 2
prime ecotone for avian activity. The areas by survey'locatién, with
notation of special characteristics were as follous:

l. 2348, R7 E, ection 3, East porticn: This area was more"

level ﬁhan ihe otheré,Atreeg wvere less dense, and thare was much

more open spacs. Many dead trees were found standing here. |

2. T 24N, R7E, Section 2, Southwest corner: This area was

fairly oren, with dead trees and oaks more numercus than standing

pines. Situated on the crest of a hill, it was the only arza

which aid nc£ border directly on Buck Creek.

3. T 23 N, R7E, Section 10, West portion: This was tﬁe largest

of the areas. It 1ncluded both hill and lowland with varying

degrees of tree density and height.

A fourth area uséd in the study was significant;y different from the
others; it 4id not consist of Red or Jack Pine and the aszscciated ground
cover described adove. .

4. T 23 N, R7E, Section 3, Pond area: This areca was a marsh

vwhich consisted of grass clumps, dead tfée éfumps, and greund cover
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of moss (Sphagnum sp.) ., Sunaew (Drosarya rotundiiolia), and Sedges

(Caxex sp.). This marsh, on the periphe#y of a small pond created

by a dam on Buck Creek provided the Lbzst Song Sparrow and Catbirxd

lﬁabitat, as va2ll as considerable Cowbird activity.

The temperature in the region ranged from a minimum of 1% to a
maximm of 32°C with an avercge micday temperature of 21° - 24° ¢. The
rainfall for the curation of the field studies was 18.08 c& with six éay:
of rain in May, nine in June,.znd three in July. However, thecre were
saven dzys with mcxning rain vhich aff=c%s avian activity:- Mzy had one
mexning rain, June had five, and July only cne. Climatic data for the
last thrée years‘(l972—1974) chowed no significant temperature differencs:
for 1975, Rainfall, howeaver, for the same period was higher this year.
In 1972, the only other yéar with complete data for all mﬁnths, 6.83 enm
of rain fell in the same time péziod and was distributed over 15 days as
compared with 18 days for 1975.> There was less rain in the crucial
morning hours of 1975 compared to 1972. It is unlikely that climatic
factors, which were typical for the region adversely affected the avian t

havior investigated in this study.

Experimert I

In this expcriment)nests of species which are cormmon Cowkird hoste
iere‘located and m§ni§ulatcd with cclered clay eggs. A significanf
lifference in the incidence of Cowbird parasitism between nests with a
sarticular experimentzl color egg and a control grovp was defined as
vidence of color praferenca.

Holcemb (1873) and Rothstein (1975) rcpo;t that rejection of colored
'ggs by hosts was not a mothodological problem. lHolcomb (1971) sﬁowed
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that artiiiclal eggt were acceptoed 1n Red-winged olackolrd nests; ang

Rothstein (1975) showed that the Chipping Sparrow (Spizella pasgserina),
a ﬁighly parasitized specles, is also an acceptor species. According to
Pothstein acceptor species, which inélude all highly parasitized hests
who are not rejectors, do not recognize their own eggs and thus cannot

perform the necessary discriminatisn between their own and an introduced

egg. Only one rejector sSpeciss, the American Robin (Turdus migratorious)

was used in this expariment in an attempt to support Fretwell's hypothesi

Methods

T™wenty-nine nec:s of eight different species were found and usesd in
this study (See Table l1). The species were selected for.use ocn the basis.
of reportedly high parasitism (Friedman, 1929, and Bent, 1963, 1564, 1958,
and their abundance in‘the study‘area. Territories were loéated by the
presence of singing males or the observation of pair activity and by
following secondary songs to the nest itself. In most cases, the nrest
was found when an incubating female was flushed from it.

'Both territories aﬁd nesté were marked with numbered strips of
éolored survey flags attached to nearby vegetation. Nests were seguen-
tialiy designated experimental oxr control so that at least one nest éf
sach species (where more *han onz was aveailable) was in the control greup.
There were eleven nests in the control group and eighteen experimentsl
nests,

The exberimental nests were manipulated by introducing colored clay
2ggS, Or by coloring the host eggs., Six colors were used:_ red, green,
blue, yellow, orange, and white. R color was randonly assigned to a nest

ind two same-colorxed eggs were introduced,
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+he Cclay egygs wWere hahcd rolleld Lo Gpplosllicle Lae S14€ 240d alape O-
small passerine eggs, fired in‘a kiln, and painted with enawel spray pain
Largex glazed ceramic eggs used in Rebin and Brown Thrasher nests were
donated by B & W Ceramics of Adrian, Michigan. El Marko perimanent énd
water color markers were-used to cclor host eggs in a few instances.

Both control and experimgntai nests were checked for the presence
of Coubird eggs at 1e;st tihiree times a weék. Changes in tbe‘number'of

eggs and nest disturbances”"wars also noted.

- . ; Results
.No significant results on Cowbird color preferences were obtained..
Only 6ix Cowbird eggs were found: four of these were in nests designatsd
contrél, three of which were Chipping Sparrow nests and one a Field
Sparrow nest, the other in a Vesper Sparrow nest. However, %n both of
these_cases the clay eggs were migsing at‘the time parasitism was

recordad.

Discussion

Two confounding variables can account for the lack of sign;ficant
:esults.‘ One such variéble was the method used to locate activa nests
which required fluching incvbating females. RAccording to Mayfield (lé&l)
once incubation has kec'n “hs perind of greatest susceptibility to Coubird
parasitism has passzd. Othar comnon methods used to locate. nests, such
as a therough search of all vegetation over several hundred miles
(Mergenrader, 15962) or following birds carrying nesting material (Epple,'
1972) were not fcasible ip a study which required a large number of
ests® be found in a limited zmount of time. -
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Jacob (1939f and Nickell (1951) have coxmented on fhe fa&t that numercus
nests are deserted for no appérent reason and wilth no chvious interfefeﬁc
It is pﬁssible that repeaited disturbances caused by euperimenters in
checking nests forced the birds to renest. The same intserfarance may
have made the nests more visible to predators which would explain tha
damage to some of the nésts; Evidence given later in this‘repott on the

frequency of Blue Jay predation supports the latter hypothesis.

Experiment II
The objecfive of this experiment was to find a non-toxic, long

lasting method for dyeing passerine eggs. McClure (1945) reported water
colors as an adequate method for dyeing bird eggs. However, the waxy
coating of passerine egés prohibited a long lasting efféct using food
coloring and vinegar dyes.r Thus two other materials were tested:

1) the use of alcohol to. remove ﬁhe waxy coating prior to the applicat}on
of feed coloring, and 2) a permanent marker dye. Hatching succass was

used as a measure of the effects of these two techniques on the developin

embryo.

Methods
Four nests were used in this experiment. One out of three eggs
from both a Brown Thrasher and a Vesper Sparrow nest waSVSeiected and
coloxed with El Marko permanent blue markers. Two eggs from the remaining
two Vesper Sparrow nests were dyed with a solution of blue focd coloring

and vinegar. The waxy coating'was removed by rubbing the surface of the
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eqgg with a cottcen swab soaked in /U I30prepyl alceconol. The na2sts were
checked to determine whether the dyed eggs hatched and to note the pexm-

anenca-of both metheds.

Results
All dyed eggs retained theixr color for the six-day duration of the

experiment. All e¢ggs hatched except those two dyed with the permanent

marker.

Discussion

While_the limitéd size of the experiment does not permif conclusive
atatéments, the data obtained indicate that toxins in the permanent
merker may.have been responsible for the eggs not hatchiﬁg. Aleohol
and food coloring seem not to have an adverse affect om the developing
embryo since these eggs h#tched successfully. However the éffect of
this dyeing'methéd on further'chickvaevelcpment ﬁas yet to bz determingd.

Ekpeximent 111

Several studies have demonstrated artificial, or “dummy" nests, fo’”
be a viable method for investigating'Cowbird parasitism. Selander and
Yang {1566) and Robinson and Warner (1964) used such nests'whilé studyiné
Cowbixd ﬁehavior in the 1abor$£ory. Johnsbn.flgs;) cites an ipstéhce of
Qummy nests Gsed succe#sfuily in field resear&h with Cowbirds. ~ Durmy
nests are also qommonly,usea as baits in bird traps. fhis exéefiment
employed dummy nests containing colored Elay eggs in an attempt to test
Cogbird color preferences. The number of COQbird.eggs found in these‘
nests was used as a dependent measure of parasitism as a function of colo;
fhe colors tested were red, green, biue, vellow, orange, égd wnite,
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Forty-eight Goldfinch nests clhtained from the Cranbrook Institute of
Science, and three Fieid Sparrow and nine Chipping Sparrow nests ccllectad
in the araa were used. The-éolnests were divided into three experimental
conditions, Twenty-four nests were spray-painted so that there wera four
nests of each experimental cqlor. Eachlof these contained two white clay
eggs similar to those used in Experimert I. Each of twelv; unsprayed nest
contained. three eggs, two of one of the experimental colors and one white
egg. Since white was also considered to be an experimental colox, two of
these nests contained three white eggs. The remaining ten were equally
distributed aver the five remaining experimental colors. The other 24
ngsts'cantained two same-colored eggs, providing four nests for each
color.

The dumm? nests were placed throughout the four rescarch areas (C. F.
study area description). The greatest number were put in Areas 2 and 3
(24 and 18 respectively) since these were the largest areas and contained
the fewest number of active nests. Of the remainder, 12 went to Area 4,
and six toc Area 1. A randomized block statistical design was used to dis-
tribute the nests and conditicns over the four areas. Except in Area 4
where the vegetation made it neéessary to use deciduous shrubs, dead -
stumps, and the ground as nest sites, all nests were attached to pina
trées of varions sizes and species, Locatiéns were chosen ﬁor visibility
and ease of ré—finéing. Nests were attached to the veéetation with string,
twigs, and'grass so tha£ they were visibie from above and from:at least
three sides. Ali the nests in pine trees-were from one to two meters
from the ground. Within each area, nests weré pldhed from 10-100 m apart,

vith the majority being from 50-60 m from each other. FEach nest site was.

narked with a numbered survey flag strip tied to nearby vegétation.
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Forty-tiiree oir .tne §0 nesis were aisixriifytec On W< MOXrning and
afternoon of June 10, 1975. Fcllowing a check of the nests on Juné 12,
which revealed a 96.7% egg loss, it was decided to postpone further nest
placenent until eqgg losses were controlled.

On June 13, all of the eggs in Areas 2 and 3 were replaced and glued
into the na2sts with DUCC cement. These nests were chacked daily and
missing eggs replaced for eight consecutive days. Eggs in Areas 1 and 4

were not replaced and the remaining 17 dummy nests were not put -out

because of the continued high rate of egg leoss.

Results
Of the 92 clay eggs placed in 43 neéts, 89 (96.7%) were missing on
the initial check. vsixty nine of the El additional eggs (85.0%) were
lost. The total egg losses from dummy nests was 91.5%. No Cowbird eggs

were fournd in any of the nests.

Discussion

The problem of egg loss described above prevented the Aetermination
of cGﬁbird color preferences by this method. It is impossible to tell
whether Cowbirds laid in any of the nests because their eggs may have beer
stolen also.- |

Tha nature of the egg losses, the torn condition of some of_the dumay
nests, and tﬂe recovery of one chipped and cracked clay egg suggested
predatién ﬁy cOryids, pafticularly Blﬁe Jays which were abundant in the

area. The following study was cone to tést this hypothesis.
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LAPLrIDCNLT 2V

It i3 a widely heid noticn that Blue Qays (Cvanccitta cristata) are
comnmon neét predators, frequently stealing eggs, preying upon nestlings,
and destroying nests of other birds. Tﬁis assumption has rarely been chal-
lengéd, but Bent (1946, p. 39-40) cites one conflicting report in which
an analysis of the stomach contents of‘292 Blue Jays revealed only three
with evidence of egg 'shells and twé with bird remains. Barrows (1912, p. 414
after lengthy observation, concluded that predation by Blue Jays was in=-
frequent and limited to a few prey species., A review of the literature
reveals no systematic investigation of nest predation by Blue Jays, or
other Corvids, although several instances of Corvids preying upon nestlings.
of other species has been reportad (e.g. Prescott, 1863, 1965, 1967).

As a resuit of the problems encountered in Experiment IIX, an
investigation of Blue Jay_predation was designed 'to determine whether
such predation was responsible for the loss of eggs from Qummy nests,
and further to p?ovide evidence for the freguency of Blpe Jay predation

on nests and egygs.

| Methods
Six dummy nests were distributed on June 27,.in an area where all

7es£s could be observed from a centrally located blind. Each nest con-
tained tws eggs of one‘of-th; six.qolors uéeé in Experiment ITI. Between
June 28, aﬁd'July 11, 45 ﬁours,of‘observation were accumulated, spanning
111 daylight hoqrs. Egéé were placed in the nests at the start of each
bsexvation peried and removed at its end. The remainder éf the day the
\ests were left in place, but without eggs. The c910r of the eggs in
ach nest was determined random;y prior to the observation, subject only
0 the c;i;erion that alllsix colors ba used in eaph observation peried.
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Three instances of egyg stealing by a Blue Jay were chserved: on
July 3, between 0745 and 0915 one craﬁge egg was takén from a nest; on
July 7, betwesn 0630 and 1030 two yellow eggs were taken‘from one ne#t_
and two ﬁhite eggs were taken from anqther. -In egch of these cases a
Blue Jay was seen to land in the‘tree containiné the nest, to approéch-
the nest and remove an egg, and to fly off, carrying the egg in its bill.
Each episode took place in less than one minute. During all cobservation
hours Blue Jays were frequently seen while no other known predators were

noted at any time in the area under observation.

biscussion
The findings reported here provide experimental evidence for tha
occurrence‘of egg §tea1ing by Blue Jays. They also furnish a good rational
for.the continued trapping and removal of Blue Jays from the Kirtland's

Warbler (Dendroica kirtlandii) breeding area. Orr (1975) names pxedatlon

as partially responsible for egg and nestling losses in the Kirtland's
warbler, and one observed instance of Blue Jay predation on Kirtland's
narbler has besen reportedr(OIr, 1875, p. 65). In light of Orr's report
and our findings, the problem of Blue Jay predation reguires continued

rattention.

' ' Laboratory Investigations
A large numbex of techniques have been used in the laboratory to
test avian preferences for a variety of:stimuli. Some methods have been

1sed more successfully than others depending on the behaviocral repetoire
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ne speciles DL2ANGg teésted. 1n thtbe LAveLclgalilns Ol LOwWLLIA COLon
preferences, several preference methodologies were used in an attempt to
find one appropriate for that species. Two types of operant techniques
which had been successfully used with bixds vere employed as w2ll as one
non-éperant method wh}ch was revised several times to increase its efficacy

Pricr to the actual preference work, however, ;t was necessary to

develop methods for tha proper care of birds, which included determining
appropriate deprivation schedules for birds used in operant work and
testing Cowbird's need for grit as a supplement to:their Qiet. Further,
it had to be demonstrated that Cowbirds were able to discriminate between

colors. This was done using two different opzrant discrimination learning

paradigms,

Metheods
All birds were Brown-headed Cowbirds of indeterminant ége. They
were trapped in northern Michigan by the U. S. Fish and Wildlife Service,
Office of Planning and Assistance.

Subjects were housed in 30 x 30 x 22 cm cages in an isolated animal

roon. A 6 x 7 cm recessed receptacle provided ad-lib access to grain
except during periods of deprivation. Water was provided on the opposite
side of the cage as was a 6 x 6 cm box of grit. A Michigan lightAdark

cycle, 14 hours of light and 10 hours of dark, was simulated by using high

1

intensity lamps operated by electrical timers.

‘In the experiments using operant techniques, a standard operant chambe:

vas modified for use with Cowbirds. The 6.1 x 7.3 cm grain magazine (Ralph

sebrands) was in the center of one wall, 1.8 cm above the floor. O©On tha
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same wall two reSponse keys were cqually spaced on either side of the
magazine. The keys (BRS/LVE) were rear-illuminated by in-line read cut
IDD cells, manufactured by Industrial Electronics Engineers, Inc., with

Kodak Wratten filters:

Color o A_(nm) % Transmigsicn
38 blue 494.3 30+
30 magznta ' i | 505.5 © 37.8
61 green o 533.8 13.7
32 magenta 546.8 16.9
56 green . 585.5 33.2
4 yellow 580.0 35.8
22 orange | 558.8 48.2
238 red 605.5 36.3
29 red 632.7 11.0
éeA blue |

The chamber was illuminated by a small lamp located near the ceiling
cpposite the magazine. A small fan mounted én“a;-oﬁtsidé.égil,”;irculéiéé
air and subdued the sounds frem the surrounding laboratory. The contin-
gencieé were electro-mechanically centrolled by an adjacent relay rack.
Preparing bird$ for.bpérant work initiaily entails magazine traiﬁing.
Py systematically operating‘the feeder, the birds socn app#oach and eat
ffom the magazine. Wheh_they:reliably approached and ate from the maga;
2ine at each pgéseﬁtation, key shaping begaﬁ. The birds were trained to
beck a disk lighted with a neutral density filter' for a food reinforcement

by the method of successive approximaticns. To compensate for position
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preleregnce, the lighted Key was alternated ranaomly. bBDeloxe the bixds
were placed in operant discrimination ox prefzrence, they had to have rea
a criterion of stable performance on a fixed ratio (FR) 10 schadule of

reinforcemant,

Experiment I
“There is some evidence that avian weight is at its lowest in the

moxning and peaks in the’lﬁte afternoon (Partin, 1933, Kontagiannis, 1267
and Lindale and Summer, 1934). Although the above cited studies are
concerned with weights and not feeding patterns, the two are closely
related. Thé concern of this experiment was to determine, by finding a
daily feeding pattern, & schedule of deprivation that wculd be conducive
to high response rates in operanﬁ work, but not preduce debilitating

weight loss in subjects.

Methods

Six naive Cowbirds, three male and three female, vere used., The
experimental chanbzsr which was 23 x 21 x 22 c¢m, was constructed of 1.2
~m hardware cloth. A recessed feeder, 5 x 7 cm}'§h£¢h‘c6ntained a photo
~ell at‘the threshold, vas on the back wall. Water was available at the
spposite wall. The chamber was isolated- from any‘egtraneous stimuli ané
the electo-magnetic controls were in a sepér;te room;

The subj;cts vere éléced in the chaﬁber individually and feéding
responses were recorded on a cumulative record. Fooa and water supplies

vere checked each day. Four subjects each spent two 24-hcur periods and

WO spent one 24-hour period apiece in the chamber.
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A total of 10 Zd;hour pericds wara recovdzd for the six gubjects.
Maan cycles calculated frem the cumulative recerd for each hour‘weré

used to detemaine a general feéding pattarn. Teeding activity peaked

beiwecen 8 and 10 am and again between 1 and 2 pm (see figure 1), and

subjects did not eat during the dark psricds.

Discussion

From the distinct feeding pattern obtained in this experiment‘&n
effective deprivaticn schedule was devised. Gossetts et al. (1566),
working with sevzral wild avian spzeies, confined feedin§ to a single
period after each days' exparimental session. Following this precedent,
subjects wefe given ad-1ib access to food for a 4.5 hour pericd following
each daily sessicn in the cperant box. Water and grit were awvailabie at
all times. Thus, subjecktsz were deprived duriny the last three light heu:s,_
threugh the io dark heours and for ﬁhﬂ first four light hours. This schadule,
which included the overnight weight losz and the peak morning feeding
hours, proved tc be adeqguate to produce respending in theﬂqparant,chamheru“'

without injury to the bird. i mmbis e e e et e e

Experiment II-
There is little data on the amount of grit needed to maintain a bird's
weight.' Barfonek (1869) found that the average volume of gxit in the

escphagi of 305 Canvasbacks {Aythya volisineria), Redheads (aythya ameficana)4

and Lessér Scaup (hythya affinis) w;s only .007 to .004 ml. The present
study was designed to @easure tﬁe effects of the availability of grit on-
“owbird body weight, 5o that debilitating weight 1gsses in the captive
sopulation could be avgidea. | ' -
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‘FPour female CoQbirds were used in this experiment. fThe 5upjects were
kept in their home cages with aa-lib access to feod and water. Half of
the subjects had zccess to grit placed in their cages, the cther half weré
geprived of grit, After 23 days, these conditizns were roversed for the
xremaining 10 days. Subjects remzin=d in their home cages at all times

xcept feor daily weighing midway through the light/dark cycle.

Results
The mean weights of the subjects were calculated for each conditicn,
grit and no grit (See Teble 2). A two-tailed t-test yicslded no significan

results (t = 1.25).

Discussion
The lack of significant results is due, in part, to the small sanple
cize and the 1i§ited time each subject spent in eithex conditien. A study
with a larger number of subjects tested over an extended period of .time is
necessary before any conclusions can Se drawn. Since there were no
arparent deleterious effects on those birds deprived of yrit, the othex

birds used in this project were not provided with grit.

Experiment iII o
Beforc'testing color preferences and aversions it must first be
3eﬁonstfated that Cowbiraé can distinguish between wvarious colors. Thia
s periment investigated discrimination ie;rning in Cowbirds.
Discrimination (Smith, 1951, Fellcws, 1968).15 a process in which

selective responses are made to differences batween stimuli. One stimulus
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18 Xelinicrced a&nad DRcon2g a QIsCIIUNATILYVEZ SCIIMIUES (54} I0OY YesponGliliy.
The stimalus not reinforced is the SA. Leaming a discrimination problen
involves raking a series of correct responsas to the SD while decreasing
the number of respences to the SA (Maier end Maier, 1970, Fellows, 1968,
Reid, 18958).

Scme discrimination problems involve two stimuli presented eithex
successively or simultanecusly. 1n others there are many stimmll that
are identical execept one. Thesz are eoddity proklems. The most common
discrimination problems are spatial or visual. Although many types of
respenses are used to test discrimination, this study employed pecking
responses to lighted discs as Bsale (1970) did with his visual discrimina-
tion problems. Powall (1972) has used tha key packing response to test
discrimination with a wild avian species.

This experiment empléyed two different discrimination methedslegies.
The first was a standeard serial rewversal discrimination prcblem. In this
sexies of discrimination tasks the stimuli remained the same, but their
reinforcement value changed from trial to trial. In the second mathed,
one stimulus (SA) was different in each presentation‘and the second stimilus
{SD) remzained the Qame, always with the.positive reinforcement value. In
both methods the percentage of total error (responses to SA) ﬁas the stand-

ard measure of discrimination learning.

P e Phase 1
| Methods
One femalg éswbird was put in a modified oper?nt rox for two and one
half hour éaily séssions. The subject weighed approximately 90% of its ad-lik

Feeding weight (see experiment I for procedure).
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A nteady rate of responding on FR 10 was obtained on a light off/
light on discrimination paradigm. During the next session the pecking
discs werz illuminated witﬁ two colors, 61 greeA and 30 magenta. One
of the colors was designated correct, i.e., reinforcement was continggnt
on a response to thié key. The colors appzared randomly con the left key
and the right key following each reinforced respbnsé. The reinforcement
values of the colors were reversed after approximately one And a quarte;
hours, i.e., midway.through e;ch two and cne half hour daily session.
The number of responses to each color was tabulated separately for each
trial. Aftér five sessions, two new experimentml colors, 38 blue and

29 red, were tested in the same manner for three sessions.

Results

Both experimental conditioms of this two-coler reversal learning
discrimination paradigm showed decreased percentages of error over sessior
The percentage of érror decreased for both colors in condition one with
sema fluctuations in the first sessions (see table 3.1).

Tablq;3.2 shows the change in percentage of error over the three
sessions £L condition two. ‘Although the percentage of error was not
initially as ﬁigh as in condition one, the last figures are much lower.

These lower pereentages may ihdicaté some formation of a lgarning set
in discrimihation ta;ks»(ﬂarlow, 1949{. | |

Phaée 2
Methods

Three naive female Cowbirds were used'daii& fér two and Qne half hour

'he subjects weighed approximately 90% of their ad-lib feeding weight.
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Iha modilled cperant chamber as previously GesSeribec wWas usea in i
experiment. The response keys were rear illuminated with Xodak Wratten
filters: 61 green, 56 green, 4 yellow, 22 orange, 23A xed, 29 red, 30
maguznta, 32 magenta, 38 blue, 38A blue, and .40 neuvtral density.

After at least one session with a steady resgénse rate of FR 10 to a
lighted key, subjects were placed in the discrimination péradigm. Bqth-.
keys ware illuminated with colored lights, one of which was-designated
correct, i.e., was reinforced. The qorrec;'color was always presented
randomly, on the left or right key. On thé'other key appearecd cne of tne
ten inéorrect colors. The chance these colors changed after reinforcemsni
was controlled by a probability gate set at 50%. The responses on each
incor;ect color were counted separately, and the response; on the coxrxect
color were counted Qitﬁ refereﬁce to the incorrect color that was on the

opposite key at that time.

Results

Thg ebility of the subjects to discriminate between the correct colex
and the otheré was shown by the decrease in the percentage of error ovex
sessiqns (see table .3.3).

Bird rnumbered 035 (sée table 3.3) died the day after session five was
completed. The cause of éhe abrupt incfeases in efrors in session five
for this su£jéct ;s uanknown, it is‘impéssibie.to predi;t whether errorsr
vould have deéieased again. |

Table 3.3B c}earl& shows a decrease in percentage of e;rof,_ only twc
segsions are shcwn because bird 057 waS'pfesented with a diffefent'éorxeﬁt
“olor during session three. This subject made no responses during that
session, nor in the following sessions when the oriéinal correct color was

reinstated.
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Rird 052 gxovided greatest amount ol data, as shown in Table 3.3. The
ovexall decreese in percentage of error was 20.05%. The high percentage of
error in session four may be due to the very low response rate, .l3 response
per minute, and the fact that all seventeen of the incorrect responses made
in this session were perseverative errors, i.e., responses to the original

incorrect color.

Discussion
Selective responses to the differences between stimuli demonstrates
discrimi#ation in Cowbirds. The improvement over trials is a result of
the extinction of responses to the SA and the increase iﬁ the nunber of

responses made to the SD.

Experiment IV

A number of non~cperant methods have bzen used in avian preference
testing. Gallup (1970) operationally defined a preference for mirror-
imagé stimulationAin Finches and Parakeets as the amount of .time sPen£ on
a berch directly in frent of a mirror. In this experiment a method
similar to Gallup's was used to examiﬁe egg color Yreferences in Cowbirds.

This experiment consisted of three phases: tpe octagonal chamber
exberiment, the square chamber experimént I, and the square chamber experi=
nent II. In each phase, an attempt was made to correct.meghaAical and

nethodologicallproblems discovered in the previous phase or'phases.

Phase 1
* Methods S e
Seven naive female Cowbirds served as subjects.in this expeximent. Each
side of a plywood ocpagonaL experimentél chamber was 14 cm wide and 30.5 cm
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nignh with a 9 cm X lU ¢cm rectanguiar opening ana a percn constructoed oI
wooden dowels. All of the perches rested 2.5 cm from the fldor of the
chambezr and ware connected electromechanically to separate clock counters
so th&ﬁ a bird's weight closed a circuit and gave an estimate of the amount
of time spent on each perch. The top of'the chamber was covered with a
piece of 0.6 cm hardware cloth, and a table covered with newspaper provided
the floor. A plywood obstruction, 13.5 cm wide and 30.5 ca high, was
placed in the middle of the chamber to help prevent a bird from lighting

on one perch while gaining visual access to other stimuli,

Six 4 x 5 transparencies of a,Redwiﬁgea Blackbird's nest containing
two ceramic eggs of the same color against a homogenecus brown background
were attaeheé to the outside of the chamber so that they could be clearly
seen through the rectangﬁlar openings. Six experimental egg colors were
used: red, green, yellow, white, orange, 5ﬂd blue. Although the position
of the focd and water remained constant in the chamber, the positiecn of thé
transparencies were changed systematically to counterbalance any position
effects. L

Each subject was tested during 19 daily, five hour sessions. They

were allowed free access to all perches during each experimental session.

Results
The total number of seconds spent on each percﬁ by each subjec£ was
tabulated, and a Freidm;n two-way anslysis of variance by ranks yielded
10 significant differences ﬁetween the six transparenciés (xi =‘3.26: p> ;50}

.
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Methods

Five female Cowbirds were’used in this experiment. Each side of the
plywocd sguare enperimental chamber was 45.5 em wide and 30 ¢m high with
a pexch 7.5 cm from the floor. The pezches were 28 cm wiae, separnted
by 1.5 ¢m from one znother, and were constructed from wooden dowels and
0;6 cnm haxdwars cloth. ‘They were connected electromecﬁaniéally to separa
clock counters so that a subjzets weicht closgd a circuit and gave an
estimate_of the amount of time, in seconds;,the subject spent on each
pexch.

A plexi-glass cube 27.5 cm wide and 30 cm high on each side, divided
by two diagonal piecesrof plywood was placed inside of the square chamber
This formed four triangles, each with one transparent side for displaying
stimuli directly in front of each perch. The top of the chamber was
covered with 0.6 cm hardware cloﬁh and a table covered with newspaper
provided the floor. No food or water was available to the subjects in
the experhmental.chamber. ‘

A Chipping Sparrow (Spizella passerina) nest was placed inside each

>f the triangular stimulus booths. The stimulus gggs were divided into
two separate sets. Set l consisted of two red, two blue, two green, and
E WO yell&w clay eqgs. Set 2 contained two Robin, two Chipping Sparréw,
two orange, and two white eggs.A On alternating days, one of the two éets
 E célored eg%s wés placed in thé nests. The positions of éhe égés were
systematically énanged to counterbalance possible position effects.

Each subject was tested in the chamber for .three hours daily for six
-onsecutive days. They were allowed free access to all perches during

ach experimental session.
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A Freidman two-way analysis of variance by ranks between sessions on
Set 2 showed a preference for Chipping Sparrow eggs, with the least time
spent in front of the white eggs (xi = 8.34: p < .05). The same analysis
between sessioné on Set 1 revealed ;o significant differences (Xr = 1.44: p >.
Howgver, wﬁen the perch times betwzen subjects were anglyzed, a preference
for green eggs in Set 1 was detected (xi = 7.08: p <.10). ‘An.analysis batween
subjects in Set 2 yielded the same results as between sessions

(xi = 8.28: p <.05).

Phase 3
Methods
Five female Cowbirds served as subjects in this experiment, The same
.square chamber describzd abo&e was usad in this phase with the addition of
one majer innevation: a timer stopped each session after exactly three hours.
Two 4 x 4 fa;torial designg were.developed for the two sets of eggs
to test for egg color preferences, position preferences, and interactions
between the'two variables. Set l consisted of two blue, two green, two
yellow, and two orange clay eggs. Set 2 contained two Robin, two Chipping
Sparrow, two Field Sparrow, and two white clay eggs. Each subject was tested

in the chambar for three hours daily for eight consecutive days.

Results
No signific§ntldifferences were found between colors or between positions,
nor was a significant interaction found between the two variables in either
set of eggs. The greatest variances were bet&een'pésitions (F =2.03, df = 3,
p >.10) two~-tailed} in Set 1 and between-colors (F = 1.53, Af =3, 48, p ?.25;
-wo-tailed) in Set 2. A one-way analysis éf variance performed on the
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pewween—3upjects OVCIr boin sels @I 8GgS5 (I = A«£0..l4, Al = &4, 24, P <.UUL;

two-tailed).

Discussion

Throughout this investigation of egg color preferaences using a non-
operant technique, mechanical errors and physical limitations-of the
equipment wore discovered, and the changes made were aimed at eliminating
these problems.

The possible confounding variables of the octagonal-prefarence chambe:
were the opportunity to see more than one transparency at a time, the
subjects percﬁing on the floor rather than on the perches, and the use of
the trénsparencies. These sources of error were eliminated in the second
phase by the use of the square chamber and the replacement of the trans-
parencies by real nests. Following these changes a significant Cowbird
preference for Chipping Sparrow eggs was demonstrated when the stimeli
consisted of clay énd natural eggs. However no ceclor preferences were
found compariﬁg clay eggs conly, and there was a large between—-subjects
variance in both sets of eggs which remained unaccounted for.

The timer was added to the square chamber experimental design to allow
the legitimate use of a more powerful statistical analysis in. an effor£ to
isolate the sources of variance. . The results -of .this final phase of the
stud? revealed that the greatest source of error was £he.between*4ubjects

variance. Despite this large variance there was an indication of an egg

color preference in Set 1 as well as an indication of a position effect in

Set 2.
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wavaXdd $aCelfd ay eXplain Thne 18TCC Detween=Isu~sjelt YaXIalice. igs
thxre were occasienal perch tining failuves that occurred in all thzéa
phazns and among ail subjécts. Se:onély, the subiects were not axposed to
the ecys of each set in each of the four masitions mere than once. A
greatur nunber of dessions may have resulted in a mere consistent distrilu

ticn of gezching times among tHs subiects,.thus reducing the variance.

ﬁxgaﬁiment v

Anirals fracquently eater the experimental situation with tendencies
to reapand more frequently to certain stimeli than others (Blough, 1966).
Xarr ard Cazrter (1970) succescfully defined these tendencies as preferencéa
in 2 stedy of color praferences in pigeons by examining the total number of
rezponses to various wavelangths during extincticn ufterrreaching a stable
state en a 3-minute VI ocheduls ef reinforcament. This xpexinent utilized
£he sucenssful Karr and Carter (1870) methodology to detect color preferenc

in Cowbkiras.

__Methcds
fwo female Cowbirds servad as 5ubjedts in this experiment. Subjecis

ware deprived of food (See experiment 1) prior to each two and cne half
hou:‘gessicn. so that they Qeighea approximately 901 of £heiz ad=1lib
feeding ;eight.‘ The subjegtsvwera fi:gt trained to péck at two white
colored kays oé noutral density on a 2.5 - minute Vi reinforcement schadule
After several geasicnsg, ﬁhe'subjccﬁs were tested during cxtincfion. During
extinction all ten coloxs wexe paired with.each ather,‘and key position

wag interxchanged such that every 45 seconds there was a 50 per cent chance
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that either c¢olor, or position, or kboth would change. The total numbzr ot
responses on both keys for every color was recorded. One subjact was

tested for one session, while the other subject was tested for two sessicn!

Results
A total of 260 responszs by both tubjects over all three sessions wexd
recordsed. The subjects' respense rates decreased too rapidly to.make any

conclusions about coler preferences.

.Discussion

Previous research by Ferxster and Skimnner (1957) and Karr and Carter
(1970) strongly suggest that many more hours on the 2.5 minute VI reinforce
mené schedule wera needed in order to obtain adequate extincticn curves.
However, due to time limitations of the project and the problems of
subject care and maintenance, the experimenters were forced to initiate
extinction before avtrue stable state was reached. This procedure may
have beeﬂ useful in discovering color preferences had more time been

available and deserves further attention.

"Experiment VI

Straka (1956) has shown that when given a choice, pigeons will
drink mafe blue-colored water than red or gréen-colored water. Goforth
and Baskett (1971) foﬁnd thatrMourning Doves consistently consumed more
grain presentedraggingtra blue background than against backgrounds of
>thex colors. Iﬁ neonéte chicks, Xovach (1971) observed that neonate chick
nade significantly fewer approaches to green stimuii than to red or yellow
stimuli,
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In this experaiment a fized-intervatl schedule OT Yrainlorcement Was use
to test color preforcnces inAdebirds. All colors tested were eéually
reinforced. Thus, differences in the number of responses to any particula
coloxr would be the result of scmething other than feinforcement, and it
was ascumed that differential rcspcnding would reflect preferences.

‘ ,
Methods

Six female Cowbirds ware uscd in this experiment, each weighing
approximaﬁely 90% of their ad-lid feeding weight. The subjects' expari-
mental histories consisted of several hours of magazing training and manua
shaping. Response rate criteria were established as prerequisites for
preference testing. Several different schedules of reinforcement were
emnloyed: a fixed ratio (FR) schedule, a variable interval (VI) schedule,
in which the intervals bketween reinforcements vary in a random og neazrly
randcm erder--in the prcgent experimént,-intervals varied about a mean of
two minutes; and-a variable ratio (VR) schedule, in which the reinforcemen

c2urs after a given numbar of responses, the number varying unpredictably

o]

frem reinforcement to reinforcement. Bird numﬁer 028 had been previously
trained on a VI two minutes; bird 015 on a VI two minutes, then on a FR
schedule; bird number 057 on a FR schedule; bird number 051 on a VR schedu.
bixd numbérlOSO on a FR schedule; and bird number 019»on a FR then a Vi twe
minpte schedule. | | |

The opgraﬁt chambar used in this experiment was identical to that
used in Experiment V. | | |

Due to criterion levels of response rates féquired before preference
tezsting, deaths of birds, lack of response, and mechanical difficulties, tr
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bixrds vare used for differing numbers of sessions. Lach 2.$ nour daily
sessions was identical and occurred at the same time in each subjects ligh
dark cycle. When the subject was placed in the chamber, boﬁh keys were 1i
with the fixst color of the cycle. During the sessions both kéys wexa
illuminated by the same color which changed only after the second reinforc
ment period. Thislﬁériod followed the appropriate response--a key peck
following a fixed time interval. The color changes always followed the
same'order, comprising a cycle of 10 color pairs. The time intervals
involved on fhe F1 schedule we?e gradually increased from 10 seconds to
two minutes but were changed only at the end of a cycle so that each

color would bs tested under identical conditions. All responses were
recordad on autematic counters, one counter for each color. Not all kirds

reached FI two minutes.

Results
Total réﬁponsés'for eachAbixd on each color are shown in table 4, and
the preferences for each bird are shown in table 5. Pooled data frem all
six birds were analyzed by a Freedman two-way analysis of variance on the
ranked colors for each bird, and showed significant differences between

number of responses toc each color (xi = 210.72, 4f = 9, p<0.001).

Discussicn
The significant finding-éf this study is that Cowbirds have definite
oreferences for certain cdlors. .The between-subjects preferences howevef.‘
are not consisten;, a finding that concurg with Gxay'g (1961) discovery
that there are extreme differences iﬁ preferences among ch;cks of the

same age and hatch group.
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The overall ranking of color preierences indicate preferances 1oY 2
and maganta, which conflicts with those cf Straka (1266) and Goforth anc
Baskett (1971). Green, the least preferred color in Kovach's 1871 studs
was also least preferred Ly the COWbiIaS in this experiment. Since bluc
is next to green in the color spectrum, it follows that blus would also
a less preferred color, which was borne out in the overall preference
ranking.

Furthex studies with a larger number of subjects would be appropria
and a bet£er understanding of specific morphological factors that mediat

behavicr patterns in relation to colors is needed.
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Project oSiuliany
The cata obtained in this study did not provide adequate evidence

for the cfficzacy of a control method for Cowbird parasitism on the Kirtland's
Warkler baszd on natural color prefercences and aversicns. Laborateory investd
gaticns revealad that Ceubirds discriminate betwzen, and do prefer, certain
colors to others. However, due to methodological problems' in thz field re-
search, it was not demons“rated that these preferences act in dzterming
suitable hests. Further research in this area is needed. Replications of
the preference studies using a greater number of subjects might reduce the
between-sﬁbjects variaznce and more clearly define the order of Cowbird
color preferences, as well as provide a basis for continued preference
work in the field. 1It is felt that limiting the host species used in
active nest manigulations to one common species (e.g. Chipping Sparraws)
and allowing more timaz and personnel to find nests earlier in the breeding

szascn would solve most of the problems encountered in the field.

In 223dition to demonstrating discrimination learning and preferences
in the Coawbird, infeorration was obtazined on maintaining Cowbirds as lab-
oratecry subjects. Agzpropriate deprivation and reinforcement schedules
were ascertained which will facilitate further experimentation with this
species wvhich hes only rarely been used in the laboratory.

The ficld experiments, while not demonstrating Cowbird color preferences,
shed light on anothar problem plaguing thé Kirtland's Warbler: Corvid
éredation. The extrcmely high rate of eggs lost from dummy nests, and
observations of Blue Jays stealing eggs, indicate this may be a more
serious problem than previously suspected; and certainly one that deserves
rore attention. Careful observations of Blue Jays: and other Corvids, in
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the field is necessary to determuine the frequency cf predation on activs
nests, particularly those of the Kirtland's Warbler, and research aimed
at control metheods begun.

The preliminary research presented here indicates the ccmplexify of
the parasitic habit of Cowbirds, and‘h;s.raised many questions which meri
examination. Further research on the nature of the stimuli that Cowbirds
attend to when selecting a host, and on the role that prior experience
plays in making that choice is needed. With cecntinuved study, a natural
control for Cowbird paracitism may be_found, and a great deal of informz-
tion on the phenomena of social parasitism in avian species obtained,

which is an interesting precblem in itself.
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Active Nests Used In Various Experimcnts

Species No. of Nes
Eastern Xingbird (Tyrannus tyrannus) 1
Brown Thrasher (Toxostoma rufum) 5
Bmerican Robin (Turdus migratorius) 3
Nashville Warbler (Vermivora ruficapilla) 1
Rose-breasted Grosbeak (Pheuticus ludovicianus) 4
Vesper Sparrow (Pooecctes gramireus) 5
Chipping Sparrow (Spizella passerina) 12
Field Sparrow (Spizella pusilla) 7
Song Sparrow (Mecleospiza melodia) 2
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1aple <

Mean Daily Weight of Cowbirds

with And Without Access to Grit

sbject No. - erit No CGrit
033 ’ 37.07 gn 35.75 qu
034 41.78 gm 42.22 g
038 28.88 g 32.38 gr

044 34.98 gm 38.02 gn
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Taplie 3

Pexformance cf Cowbirds on Discrimination Tasks

Table 3.1

Percent Error for One Cowbird on 5 Successive Reversals

Subject No. ' Percent Error for Each Célor
027 Color
Sessicn No. 6l Green 30 Magent:
1 34.78 14.25
2 16.27 ' 45.42
3 7.40 : 49.37
4 5.44 12.95
5 8.30 7 9.12
Table 3.2

Percent Erxror for One Cowbird on 3 Successive Reversals

Subject No. Percent Error for Each Color
027 Color

Session No. ' 38 Blue 29 Red
1 7.65 24.10
2 o 13.09 11.33

3 4.68 1.23

P By TN



labLrLe S (Lontinueq)

‘Table 3.3

Percent of Error and Totzl Number of Responses for 3 Cowbi

Subject No.

035

057

052

On a Simple Discrimination Task

Coxrrect
Color

30 Magenta

38 Blue

38 Blue

Session

Vb W

oI o

N AU S W N

Y-

Percent
Erxor

14.16
11.02
8.30
2.24
11.08

€60.04
6.60

20.39

10.67

80.5
l.67
1.66
0.34

Total
Respons

1829
1325
879
624
3382

423
€0

1961
356
0

21
1198
1801
4656



AdDic A4

Total Number of Responses by 6 Cowbirds To

Various Colors in a Prefzrence Tack
Color Subject No. Total Recpons
To Color
028 015 057 051 050 o1s
61 Green £33 1684 341 © 839 1551 266 © 5514
22 Qranga 701 1981 280 1081 1532 324 5879
32 Magenta 716 2902 393 831 1439 387 6663_
23A Red 1042 2318 418 1077 1732 ‘523 . 7110
4 Yellow 937 1917 461 1088 1497 351 | €251
30 Magenta 968 1774 414 1150 1600 420 6326
38 Blue 1013  15%9 361 950 1440 366 5689
56 Green © 1126 1515 326 912 1581 399 5860
38A Blue 660 2429 425 678 1260 257 5709
29 Red 736 l83s 409 853 1371 376 5583
Total
By Bird 8732 19917 3828 9440 15003 3669 (605889)

-2Qq.



dablz o

Color Preferences of 6 Cowbirds by Rank

Determined by Number of Responses to Each Color

ubject No.

028

015

057

051

050

019

Preferred Colors

1.
2.
3.

1.
2.
3.

2.
3.

1.
2.
3.

Three Most

(By Rank)

S6 Green
23A Red
38 Blue

32 Magenta
38A Blue
23a Red

4 Yellow
38A Blue
22A Red

. 30 Magenta

4 Yellow
233 ERed

23A Red
30 Magenta

56 Green

23A Red
30 Magenta

55 Green

Three Least

Preferred Col

8.
9.
10.

8.

S.
10.

(By Rank)

32 Magent:
22 Orange
38A Blue

61 Green
38 Blue
56 Green

8. 61 Green

10.

8.
9.
10.

8.
9.
10.

8.

10.

56 Green

22 Orange

6l Green
32 Magenta
38A Blue

32 Magenta
29 Red
38A Blue

22 Orange
61 Green

382 -Blue

Ranking of Pooled Data From All & Birds

1,
2.
3.
4.
S.

23A Red
32 Magenta

30 Magenta -

4 Yellow
22 Orange

—_— -

6.
7.
8.
9.
10.

56 Green
38A Blue
38 Blue
29 Red
61 Green
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