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Conspecific and heterospecific social learning in shiny cowbirds
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We tested whether shiny cowbirds,Molothrus bonariensis, can improve the acquisition of a feeding response
by observing a demonstrator of their own species or a species with which they share roosts and foraging
flocks. We trained birds to peck a transilluminated response key using a classical conditioning procedure
(the key was transilluminated for 10 s and then food was delivered to a hopper). We compared the efficiency
in acquiring the pecking response in four experimental groups: (1) birds that could observe a conspecific
demonstrator peck the key and then eat the food, (2) birds that could observe a heterospecific demonstra-
tor (a screaming cowbird, Molothrus rufoaxillaris) peck the key and then eat the food, (3) birds that could
observe the apparatus working automatically (‘ghost’ demonstrator) and (4) birds that learned the task
alone. Birds in the conspecific demonstrator group required fewer trials to learn to peck the key than
did birds in the groups with a ghost demonstrator or without a demonstrator. Birds in the group with a het-
erospecific demonstrator also required fewer trials to learn the task than did birds in the group without
a demonstrator. There were no differences between the groups with a conspecific and a heterospecific dem-
onstrator. Our results show that shiny cowbirds can acquire behaviour by observing other individuals, and
that they learn from heterospecifics with which they share roosts and foraging flocks as readily as they do
from conspecifics.

� 2005 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Animals can acquire behaviour by individual (asocial)
learning or by social learning. Asocial learning refers to
behaviour acquired as the result of the animal’s own
experience of the rewards or punishments contingent
upon its acts, and social learning occurs when the
acquisition of behaviour is influenced by observation of,
or interaction with, another animal or its products (Galef
1988; Heyes 1994).
Social learning can benefit an animal (the observer) by

allowing it to copy what another member of the group (the
demonstrator) has learned individually (Giraldeau 1997).
Social learning may take different forms. In some cases,
the demonstrator’s behaviour increases the probability
that the observer will attend to the stimuli with which
the demonstrator interacts (local enhancement or area
copying; Thorpe 1963), or it increases the probability
that the observer will interact with stimuli of the same
physical type as those with which the demonstrator inter-
acts (stimulus enhancement or object copying;McQuoid&
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Galef 1992). In other cases, the observation of novel behav-
iour in a demonstrator increases the probability that the
observer will acquire that behaviour (imitation or behav-
iour copying; Akins & Zentall 1996; Lefebvre et al. 1997).
The ability to learn from the foraging activities of others

may be especially beneficial to animals that live in groups,
such as birds that feed or roost in flocks (Galef & Giraldeau
2001). A bird could increase its foraging efficiency by trav-
elling to and feeding in locations where it can see conspe-
cifics feeding (e.g. de Groot 1980; Gotmark 1990), by
including in its diet novel food types that it has seen con-
specifics eating (Mason & Reidinger 1981; Mason et al.
1984; Fryday & Greig-Smith 1994) or by acquiring behav-
ioural techniques for accessing food shown by conspe-
cifics (Fritz & Kotrschal 1999; Fawcett et al. 2002).
Although several studies have shown that birds can

learn by observing conspecifics (e.g. Mason & Reidinger
1981, 1982; Fritz & Kotrschal 1999; Templeton et al.
1999), few studies show evidence of their social learning
from heterospecifics. As an example of this, when red-
winged blackbirds, Agelaius phoeniceus, and common
grackles, Quiscalus quiscula, observe a demonstrator (either
a red-winged blackbird or a common grackle) that has
been trained to avoid food paired with a colour, the
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observers also acquire aversion to food paired with that
colour (Mason et al. 1984). Likewise, zenaida doves, Zen-
aida aurita, and carib grackles, Quiscalus lugubris, learn
from conspecifics as readily as they do from heterospe-
cifics with which they scramble-compete in foraging
flocks (a carib grackle or a zenaida dove, respectively; Car-
lier & Lefebvre 1997; Lefebvre et al. 1997). Dolman et al.
(1996) found that two populations of zenaida doves can
learn a novel foraging task more readily when it is demon-
strated by either a conspecific or a heterospecific, depend-
ing on the species with which they compete in foraging
flocks, and suggested that the type of competitive feeding
interaction in the field may predict the pattern of social
learning better than species identity.
Shiny cowbirds, Molothrus bonariensis, congregate in

large foraging flocks during the day, generally with other
cowbird and blackbird species with which they scramble-
compete for food. Gregarious foraging occurs throughout
the year and foraging flocks may contain up to thousands
of individuals (Hudson 1874). At night they roost commu-
nally in large numbers either in single- or mixed-species
groups (Cruz et al. 1990). Shiny cowbirds are omnivorous
ground foragers, consuming a wide variety of insects and
seeds. They inhabit open and semiopen habitats and are
common in disturbed habitats like farmlands, stockyards
and agricultural fields (Lowther & Post 1999).
Because of their social behaviour, shiny cowbirds could

especially benefit from learning by observing birds that
share roosts and foraging flocks with them. Studies in
another cowbird species, the brown-headed cowbird, Mo-
lothrus ater, have shown that experience with different cul-
tural backgrounds influences the patterns of assortative
mating, courtship and mate choice in females (Freeberg
1996; Freeberg et al. 1999).
In this study we analysed, in a laboratory experiment,

whether shiny cowbirds could improve the acquisition of
a feeding response by observing a demonstrator of their
own species or a species with which they share roost and
foraging flocks (the screaming cowbird, Molothrus rufoaxil-
laris). We tested whether individuals that had observed
a conspecific or a heterospecific demonstrator perform
the task would acquire the feeding response faster than
birds that learned the task alone, and faster than individ-
uals that were exposed to the stimulus–reinforcer se-
quence (‘ghost’ demonstrator).

METHODS

Subjects

Subjects were 42 wild-caught shiny cowbirds, 22 fe-
males (XGSE weight Z 43.6 G 1.3 g) and 20 males
(53.2 G 0.9 g). We caught the birds near Buenos Aires, Ar-
gentina. They were kept in an outdoor aviary of
3! 2 ! 2.5 m (length ! width ! height) in groups of
approximately 10–12 birds (males and females) for 3–4
weeks. We then moved the birds into the laboratory,
where they were housed in wire cages of 120 ! 40!
40 cm in groups of three birds per cage. Cages were
arranged so that birds in different cages were visually
but not acoustically isolated. The birds were maintained
on a 12:12 h light:dark cycle (light onset 0700 hours) at
room temperature (15–25 �C). They were food deprived
from 1600 hours until the start of each session between
0900 and 0930 hours the following morning. This period
of food deprivation is approximately 3 h longer than the
one that cowbirds experience in the wild during winter.
During the experimental sessions, the birds were rewarded
with millet seeds, and from the end of the session until
1600 hours, they received millet seeds and balanced
food for insectivorous birds ad libitum. Water was avail-
able ad libitum. Body mass and general condition re-
mained stable throughout the experiment. After the
experiment was completed, the birds were returned to
the outdoor aviary for 3–4 weeks to reacclimatize to out-
door conditions and to gain exercise, especially in flight,
and then they were released into the wild into an area reg-
ularly occupied by free-living cowbirds.

Apparatus and Experimental Procedure

To minimize disturbance of the birds, the experiments
were conducted in the home cages. Each cage had three
birds (one demonstrator and two birds from different
experimental groups). Immediately before the beginning
of each session (between 0900 and 0930 hours), the
cage was divided into three compartments of 40 !
40 ! 40 cm, using either opaque or transparent plastic
partitions (Fig. 1). The central compartment was used for
the demonstration and test sessions, and the lateral com-
partments were used to house the experimental birds dur-
ing the demonstration. The central compartment had an
operant device of 16 ! 4.5 ! 4.5 cm (width !
height ! depth). This device had two response keys
3 cm in diameter on the top of each side of a central
food hopper (4! 3! 2.5 cm; Fig. 1). The food hopper
was connected to a food dispenser (Med Associates, Inc.,
St Albans, Vermont, U.S.A.) filled with millet seeds sieved
to an even size. The response keys could be transillumi-
nated with red and green lights, and when they were
pecked they closed a microswitch connected to an I/O
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Figure 1. Schematic of apparatus. The central compartment

(40 ! 40 ! 40 cm) was used for the demonstration and test ses-

sions, and the lateral compartments (40 ! 40 ! 40 cm) were used

to house the subjects during the demonstration. Central and lateral
compartments were divided with either opaque or transparent plas-

tic partitions, depending on the condition.
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interphase (Med Associates, Inc.). A computer running
MedPC language (Med Associates, Inc.) controlled the
stimulus events and response contingencies and recorded
the data.
Before the beginning of the experiment, each bird

experienced a variable number of training sessions (one
session per day, 30 trials per session). During these
sessions, the food dispenser delivered five millet seeds to
the food hopper every 40 s. The training sessions contin-
ued until the bird started to eat the millet seeds from
the food hopper immediately after they were delivered.
We trained the birds to peck the response key using

a classical conditioning procedure. Each trial started with
the transillumination of one of the pecking keys (right or
left, alternated) with a combination of green and red
lights. The stimulus was on during 10 s, after which the
food dispenser delivered the reward (five millet seeds) in-
dependently of whether the bird had pecked the key. If
the bird pecked the key during the presentation of the
stimulus, the seeds were delivered immediately. After the
delivery of the reward, the stimulus went off and an inter-
trial interval of 40 s started.
We analysed the number of trials elapsed until the birds

acquired the pecking response in four conditions: (1)
demonstration sessions in which subjects could observe
a conspecific peck the response key when it was trans-
illuminated and then collect the food from the hopper
(conspecific demonstrator); (2) demonstration sessions in
which subjects could observe a bird of a different species
peck the transilluminated key and then collect the food
(heterospecific demonstrator); (3) demonstration sessions
in which subjects could observe the apparatus working
automatically (i.e. transillumination of the key for 10 s
and then delivery of the food to the hopper; ‘ghost’ dem-
onstrator); and (4) birds that learned the task alone (no
demonstrator).

Conspecific demonstrator condition
Subjects were 12 birds (six females and six males). In the

first phase, the birds experienced six demonstration
sessions (30 trials per session, two sessions per day with
an intersession interval of 60 min). In these sessions the
experimental bird was in one of the lateral compartments,
where it could observe the demonstrator performing the
task (i.e. pecking the response key when it was transillumi-
nated and then eating the food from the hopper). We
physically separated the model from the observer to pre-
vent scrounging, because evidence suggests that individu-
als who have the opportunity to scrounge do not perform
the specific task needed to get access to the food them-
selves (Giraldeau & Lefebvre 1987).
We used as demonstrators six shiny cowbird males that

had been trained to peck the key using conventional
shaping techniques and then an instrumental condition-
ing procedure (they obtained the reward only if they
pecked the response key when it was transilluminated).
We used six demonstrators: one to tutor three subjects,
four to tutor two subjects each, and one to tutor one
subject. We treated the birds of the group as independent
subjects because the dependent variable (latency to the
first keypeck) was recorded on isolated, separately caged
individuals (Lefebvre & Helder 1997).
In the second phase, the experimental birds had 18

demonstration-test sessions (one session per day). Each
session consisted of 30 demonstration trials, similar to the
ones they had received during the first phase. Immediately
after these trials, we withdrew the demonstrator and
moved the experimental bird from the observation to
the demonstration compartment, where it experienced 20
test trials.
In the demonstration sessions of the first and second

phases, the tutors responded, on average, in more that
95% of the trials.

Heterospecific demonstrator condition
The subjects were eight birds (four females and four

males). The procedure was the same as in the conspecific
demonstrator condition, except that we used as demon-
strators five screaming cowbird males (XGSE
weightZ 57.3 G 1.4 g). We used five demonstrators: three
to tutor two subjects each, and two to tutor two subjects
each. As in the conspecific group, during the presentation
of the stimulus in the demonstration sessions of the first
and second phases, the tutors responded, on average, in
more that 95% of the trials.

‘Ghost’ demonstrator condition
Subjects were 12 birds (six females and six males). The

procedure was the same as in the demonstrator groups,
except that during the first and second phases of the
demonstration sessions, the subject, instead of observing
a demonstrator peck the key and collect the food,
observed the apparatus working automatically (i.e. the
pecking key was transilluminated, and after 10 s the food
dispenser delivered the millet seeds).

No-demonstrator condition
Subjects were 10 birds (six females and four males).

These birds received no demonstration trials and 360 test
trials.

Statistical Analyses

We used nonparametric statistics because of the lack of
normality of the data and the small sample sizes of the
experimental groups. We tested for sexual differences in
the acquisition of the pecking response within the groups
with a Mann–Whitney U test. For comparison between
groups, we used a Kruskal–Wallis test, and when the ob-
tained value was significant, we made multiple compari-
sons between groups. The critical value of z used in the
comparisons between groups was adjusted for an a level
of significance of 0.05 (two tailed) and the number of com-
parisons we made (Siegel & Castellan 1988). Because sam-
ple sizes of the groups were relatively small (8–12 subjects),
when the comparisons yielded a nonsignificant result we
report the confidence intervals (Colegrave & Ruxton
2003). Statistical tests were performed using StatView 5.0
(SAS Institute Inc. 1998) with P! 0.05 (two tailed).
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RESULTS

We evaluated whether the observation of a demonstrator
resulted in an improvement on the acquisition of the
pecking response, using as the dependent variable
the number of trials elapsed until the bird pecked the
response key for the first time (latency to the first
response). Although measures of this variable showed
considerable variation between subjects, once a bird
started to peck, it reached an asymptotic level of re-
sponse (more than 80% of the trials with response
during the session) within the subsequent two sessions
(Fig. 2). Therefore, we considered this variable to accu-
rately estimate how fast the birds acquired the pecking
response.
We did not detect sexual differences in the latency to

acquire the pecking response in any of the groups (Mann–
Whitney U tests: conspecific demonstrator: U Z 28,
N1 Z N2 Z 6, PZ 0.10; heterospecific demonstrator:
U Z 12, N1 Z N2 Z 4, PZ 0.24; ghost demonstrator: U Z
21, N1 Z N2 Z 6, P Z 0.63; no demonstrator: U Z 20.5,
N1 Z 6, N2 Z 4, P Z 0.07). Therefore, for the comparison
between groups, we pooled the data of males and females.
We detected significant differences between groups in

the latency to the first response (Kruskal–Wallis test:
H3 Z 15.3, P ! 0.001; Fig. 3). Multiple comparisons be-
tween groups indicated significant differences between
the conspecific demonstrator and both the no-demon-
strator group (z6,0.05 Z 2.64, N1 Z 12, N2 Z 10,
P! 0.05) and the ghost demonstrator group
(z6,0.05 Z 2.64, N1 Z N2 Z 12, P! 0.05), as well as be-
tween the heterospecific demonstrator and the no-dem-
onstrator groups (z6,0.05 Z 2.64, N1 Z 8, N2 Z 10,
P! 0.05). There were no differences between the con-
specific and heterospecific demonstrator groups (conspe-
cific: XGSD Z 30.8 G 50.5, NZ 12, heterospecific:
22.4G 44.1, NZ 8, 95% confidence interval: �54.4–
37.7) or between the heterospecific and the ghost dem-
onstrator groups (ghost: XGSDZ 121.8 G 117.8,
NZ 12, 95% confidence interval: 7.3–191.6). The differ-
ences between the ghost demonstrator and no-demon-
strator groups were marginally significant (P ! 0.10, no
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Figure 2. Number of trials with response per block of 30 trials during
the acquisition of the pecking response in birds of the no-demonstra-

tor group. C: males; B: females.
demonstrator: XGSDZ 191.6 G 106.1, NZ 10, 95%
confidence interval: �170.4–30.9).

DISCUSSION

Our results show that observing either a conspecific or
a heterospecific demonstrator influences the acquisition
of a behaviour in shiny cowbirds. Cowbirds that ob-
served a demonstrator perform the task acquired the
pecking response faster than those that did not. These
differences were not due to the observation of the light–
food sequence only, because subjects that observed
a demonstrator acquired the pecking response faster
than birds that observed the apparatus operate in the
absence of a demonstrator. In addition, birds in the
group with a ‘ghost’ demonstrator tended to acquire
the pecking response faster than individuals that were
not exposed to this stimulus–reward sequence. This
result suggests that cowbirds may also learn from the
observation of the light–food sequence that we used to
train demonstrators. Similarly, Biederman et al. (1986)
found that pigeons learn a stimulus discrimination task
faster when they have previously observed a stimulus
that is subsequently used as the stimulus paired with
the delivery of food than when they are exposed to the
visual discriminative stimuli only.

Heyes (1994) distinguished several varieties of imitative
and nonimitative social learning, according to the role of
the demonstrator in generating matching behaviour on
the observer. Although our study was not designed to dis-
tinguish between these different mechanisms, it is un-
likely that the observers learned the pecking response by
imitation (i.e. that they learned the operant task directly
through the observation of the model’s behaviour; Zentall
1996). An important criterion to postulate imitation as the
cognitive mechanism involved in social learning is that
the probability of occurrence of the behaviour in the
group without a demonstrator is very low (Thorpe 1963;
Caldwell & Whiten 2002). In our study, cowbirds in the
no-demonstrator group also learned the pecking response,
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and the observation of a demonstrator only accelerated
the acquisition of this behaviour. This result suggests
that a nonimitative form of social learning (i.e. local en-
hancement, stimulus enhancement or observational con-
ditioning) was involved in our study.
Local enhancement refers to cases in which an animal is

attracted to a site or object by the current presence of the
demonstrator or by residues of the demonstrator’s activity,
and stimulus enhancement occurs when observation of
an action leads the observer to increase the proportion of
its behaviour directed towards the location or object of the
demonstrator’s activity (Heyes 1994). In our study, the
demonstrator was not present during the test sessions
and there were no residues of the demonstrator activity
in the test chamber (except for possible odour cues, which
are not very important in birds; Waldvogel 1989; Roper
1999). Thus, the presence of a conspecific or a heterospe-
cific demonstrator may have increased the probability that
the observer interacted with the stimulus with which the
demonstrator had interacted (stimulus enhancement),
or that the observer associated the location or object
with the reward obtained by the demonstrator (i.e. obser-
vational conditioning; Cook et al. 1985; Heyes 1994).
We did not find sexual differences in observer perfor-

mance in any of the experimental groups. However, we
only used males as demonstrators, so we cannot rule out
the possibility of an effect of the sex of the demonstrator
on the amount of attention that it attracts from the
observer. In zebra finches, Taenopygia guttata, females pre-
fer the colour of food eaten by male demonstrators,
whereas males show no preferences between the colour
of food eaten by male and female demonstrators (Benskin
et al. 2002; Katz & Lachlan 2003). Demonstrator charac-
teristics other than sex, like familiarity with the observer
(Benskin et al. 2002) or dominance rank (Nicol & Pope
1999), can also affect the amount of attention that they
attract from observers. In our study, observers and demon-
strators were familiar, because they shared the same cage
during the whole experiment. However, we did not con-
trol for the dominance rank of observer and demonstrator,
except that shiny cowbird males are dominant over
females.
Our study shows that shiny cowbirds improve the

acquisition of a feeding task by observing a demonstrator
of either their own species or a species with which they
share roosts and foraging flocks. Dolman et al. (1996) sug-
gested that the type of feeding interaction (competitive,
noncompetitive) might better predict the pattern of social
learning than species identity. Our results are consistent
with this interpretation, because shiny and screaming
cowbirds congregate in large foraging flocks throughout
the year where they compete with each other for food.
An experiment with a heterospecific demonstrator that
does not compete with shiny cowbirds in foraging flocks
would be necessary to evaluate Dolman et al.’s (1996) hy-
pothesis more completely.
Future studies are also needed to address whether the

ability to acquire information from conspecifics and
heterospecifics improves the foraging efficiency of shiny
cowbirds and contributes to their survival and reproduc-
tive success in natural circumstances. Considering that
this species is a brood parasite, it would also be in-
teresting to evaluate whether cowbirds can also acquire
information about the location of host’s nests by social
learning.

Acknowledgments

We thank L. Lefebvre and one anonymous referee for
comments on a previous version of this manuscript. D.M.
was supported by a studentship from Consejo Nacional de
Investigaciones Cientı́ficas y Técnicas (CONICET). J.C.R. is
Research Fellow of CONICET. This work was supported by
CONICET (grant PID 0798/98), University of Buenos Aires
(grant X158), and Agencia Nacional de Promoción Cien-
tı́fica y Tecnológica (grant 01-09237). Birds were captured
under permit no. 30/2003 from Dirección de Fauna de la
Provincia de Buenos Aires.

References

Akins, C. K. & Zentall, T. R. 1996. Imitative learning in male Japa-

nese quail using the two-action method. Journal of Comparative

Psychology, 110, 316–320.

Benskin, C. M. H., Mann, N. I., Lachlan, R. F. & Slater, P. J. B.
2002. Social learning directs feeding preferences in the zebra
finch, Taeniopygia guttata. Animal Behaviour, 64, 823–828.

doi:10.1006/anbe.2002.2005.

Biederman, G. B., Robertson, H. A. & Vanayan, M. 1986. Observa-
tional learning of two visual discriminations by pigeons: a within-

subject design. Journal of the Experimental Analysis of Behavior, 46,

45–49.

Caldwell, C. A. &Whiten, A. 2002. Evolutionary perspectives on im-

itation: is a comparative psychology of social learning possible?
Animal Cognition, 5, 193–208. doi:10.1007/s10071-002-0151-x.

Carlier, P. & Lefebvre, L. 1997. Ecological differences in social learn-

ing between adjacent, mixing, populations of zenaida doves.
Ethology, 103, 772–784.

Colegrave, N. & Ruxton, G. D. 2003. Confidence intervals are
a more useful complement to nonsignificant tests than are power

calculations. Behavioral Ecology, 14, 446–450.

Cook, M., Mineka, S., Wolkenstein, B. & Laitsch, K. 1985. Obser-

vational conditioning of snake fear in unrelated rhesus monkeys.

Journal of Abnormal Psychology, 93, 355–372.

Cruz, A., Manolis, T. D. & Andrews, R. W. 1990. Reproductive in-

teractions of the shiny cowbird Molothrus bonariensis and the yel-

low-hooded blackbird Agelaius icterocephalus in Trinidad West
Indies. Ibis, 132, 436–444.

Dolman, C., Templeton, J. T. & Lefebvre, L. 1996. Mode of forag-
ing is related to tutor preference in Zenaida aurita. Journal of Com-

parative Psychology, 110, 45–54.

Fawcett, T. W., Skinner, A. M. J. & Goldsmith, A. R. 2002. A test of

imitative learning in starlings using a two-action method with an

enhanced ghost control. Animal Behaviour, 64, 547–556.

Freeberg, T. M. 1996. Assortative mating in captive cowbirds is pre-

dicted by social experience. Animal Behaviour, 52, 1129–1142.

Freeberg, T. M., Duncan, S. D., Kast, T. L. & Enstrom, D. A. 1999.

Cultural influences on female mate choice: an experimental test in

cowbirds, Molothrus ater. Animal Behaviour, 57, 421–426.

Fritz, J. & Kotrschal, K. 1999. Social learning in common ravens,

Corvus corax. Animal Behaviour, 57, 785–793.

Fryday, S. L. & Greig-Smith, P. W. 1994. The effects of social learn-

ing on the food choice of the house sparrow (Passer domesticus).
Behaviour, 128, 281–300.



ANIMAL BEHAVIOUR, 70, 51092
Galef, B. G., Jr. 1988. Imitation in animals: history, definition and in-

terpretation of data from the psychological laboratory. In: Social

Learning: Psychological and Biological Perspectives (Ed. by T. R.
Zentall & B. G. Galef, Jr), pp. 3–28. Hillsdale, New Jersey: L.

Erlbaum.

Galef, B. G., Jr. & Giraldeau, L.-A. 2001. Social influences on forag-

ing in vertebrates: causal mechanisms and adaptive functions. An-

imal Behaviour, 61, 3–15. doi:10.1006/anbe.2000.1557.

Giraldeau, L.-A. 1997. The ecology of information use. In: Behaviou-

ral Ecology (Ed. by J. R. Krebs & N. B. Davis), pp. 42–68. Oxford:

Blackwell Scientific.

Giraldeau, L.-A. & Lefebvre, L. 1987. Scrounging prevents cultural

transmission of food-finding behaviour in pigeons. Animal Behav-
iour, 35, 387–394.

Gotmark, F. 1990. A test of the information-centre hypothesis in
a colony of sandwich terns, Sterna sandvicensis. Animal Behaviour,

39, 487–495.

de Groot, P. 1980. Information transfer in a socially roosting weaver

bird (Quelea quelea: Ploceinae): an experimental study. Animal Be-

haviour, 28, 1249–1254.

Heyes, C. M. 1994. Social learning in animals: categories and mech-

anisms. Biological Reviews, 69, 207–231.

Hudson, W. H. 1874. Notes on the procreant instincts of the three

species of Molothrus found in Buenos Aires. Proceedings of the Zoo-

logical Society, XI, 153–174.

Katz, M. & Lachlan, R. F. 2003. Social learning of food types in ze-

bra finches (Taenopygia guttata) is directed by demonstrator sex
and feeding activity. Animal Cognition, 6, 11–16. doi:10.1007/

s10071-003-0158-y.

Lefebvre, L. & Helder, R. 1997. Scrounger numbers and the inhibi-

tion of social learning in pigeons. Behavioural Processes, 40, 201–

207.

Lefebvre, L., Templeton, J., Brown, K. & Koelle, M. 1997. Carib

grackles imitate conspecific and zenaida dove tutors. Behaviour,

134, 1003–1017.
Lowther, P. & Post, W. 1999. Shiny cowbird (Molothrus bonariensis).

In: The Birds of North America. No. 39 (Ed. by A. Poole & F. Gill).

Philadelphia: Birds of North America.

McQuoid, L. M. & Galef, B. G., Jr. 1992. Social influences on feed-

ing site selection by Burmese fowl Gallus gallus. Journal of Compar-
ative Psychology, 106, 137–141.

Mason, J. R. & Reidinger, R. F., Jr. 1981. Effects of social facilitation
and observational learning on feeding behavior of the red-winged

blackbird (Agelaius phoeniceus). Auk, 98, 778–784.

Mason, J. R. & Reidinger, R. F., Jr. 1982. Observational learning of

food aversions in red-winged blackbird (Agelaius phoeniceus). Auk,

99, 548–554.

Mason, J. R., Artz, A. H. & Reidinger, R. F., Jr. 1984. Comparative

assessment of food preferences and aversions acquired by black-

birds via observational learning. Auk, 101, 796–803.

Nicol, C. J. & Pope, S. J. 1999. The effect of demonstrator social sta-

tus and prior foraging success on social learning in laying hens. An-
imal Behaviour, 57, 163–171.

Roper, T. J. 1999. Olfaction in birds. Advances in the Study of Behav-
iour, 28, 247–332.

SAS Institute. 1998. StatView User’s Guide 5.0. Cary, North Carolina:
SAS Institute.

Siegel, S. & Castellan, N. J. 1988. Nonparametric Statistics for the Be-
havioral Sciences. 2nd edn. New York: McGraw–Hill.

Templeton, J. J., Kamil, A. C. & Balda, R. 1999. Sociality and social

learning in two species of corvids: the pinyon jay (Gymnorhinus cy-
anocephalus) and the Clark’s nutcracker (Nucifraga columbiana).

Journal of Comparative Psychology, 113, 450–455.

Thorpe, W. H. 1963. Learning and Instinct in Animals. 2nd edn. Lon-

don: Methuen.

Waldvogel, J. A. 1989. Olfactory orientation by birds. Current Orni-

thology, 6, 269–321.

Zentall, T. R.1996. An analysis of imitative learning in animals. In: Social

Learning in Animals: The Roots of Culture (Ed. by C. M. Heyes & B. G.

Galef, Jr), pp. 221–243. San Diego, California: Academic Press.


	Conspecific and heterospecific social learning in shiny cowbirds
	Methods
	Subjects
	Apparatus and Experimental Procedure
	Conspecific demonstrator condition
	Heterospecific demonstrator condition
	'Ghost' demonstrator condition
	No-demonstrator condition

	Statistical Analyses

	Results
	Discussion
	Acknowledgments
	References


