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The Presumption of Sociality: Social Learning in Diverse Contextsin
Brown-Headed Cowbirds (Molothrus ater)

Andrew P. King, Meredith J. West, and David J. White
Indiana University Bloomington

Data are presented on social and voca learning in cowbirds (Molothrusater) housed in largeaviariesand
given more degrees of freedom than in conventional experimental studies. The studies show that social
and voca outcomes are facultative responses to socia contexts. Severd findings are reviewed: First,
cowhbirds quickly sdlf-organize into groups by age and sex; second, opportunities to interact across age
and sex do exist and affect courtship competence; third, femal e cowbirds organize themsdvesdifferently
in the presence and absence of mde competition; and fourth, young, naive cowbirds show rapid and
differentia sengtivity to group dynamics. Taken as a whole, the data show that socia Umwelten are

dynamic, developmental ecologies.

Solitudeis a human presumption. Every quiet stepisthunder to beetle
lifeunderfoot, atug of impalpablethread on the web pulling the mate
to mate and predator to prey, a beginning or an end. Every choiceis
a new beginning for the chosen.

—Barbara Kingsolver, Prodi gal Sunmer

Terra firma provides humans with sure footing but sometimes
narrow thinking about the sensory world of other inhabitants. The
air—ground complex is one of myriad environments, many neither
terra nor firma. Navigating and exploring underwater or under-
ground as many animalsdo has also been intimidating for humans
but is now yielding to newer technology and the continued per-
sistenceof those humans convinced of the value of knowing other
worlds.

Our goal hereisto examineabroader contextual concept: How
does a socid world fit with a self-world?ls a social world merely
the sum of self-worlds? Although most scientists agree that ani-
mals sensory systems can be profitably analyzed by looking at
animals one by one, scientists show less consensus that animals
perceptua systems, that is, how animals explore, respond, and
categorize their sensory worlds, are uninfluenced by animals
around them (Gibson, 1966). We propose that the socia context
matterseven at basic levels of sensation and perception: Animals
perceive compounded arraysof stimulation,and the salienceof the
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parts depends on what else the animal is experiencing. To intro-
duce our ideas means dtarting where Von Uexkull and other
ethol ogistsbegan, attemptingto describe the compounded experi-
ences animals may see, hear, smell, touch, taste, and feel (Von
Uexkull, 1934/1957).But in this article, we address sensory pickup
of social stimulation. A cross-modal dimension we stressis prox-
imity, that is, being near to another animal. For example, the
“sensation” dimension to which we refer isnot seismic, asit might
be for a rodent underground, but is the proxima “sensg” of an
animal close to you, say, afew centimeters as opposed to a few
meters. Think of someone Sitting too close on an airplane. Which
sensesareaffected? Scientiststalk andmeasure proximity seeking
and avoidance, but what of the prior stateof proximity sensing?As
a statement of its basic vaue, consider that some of the most
venerable ideas in behavior circle around but reliably boomerang
back to approach—avoidanceas a basic rule (Schneirla, 1957).

In this review, we recount the steps we are taking toward
creating a new framework for the study of sociad Umwelten in
birds. As thisis only a beginning, we keep a strong focus on the
initial stagesinvolved in bresking away from conventional meth-
ods and idess. By characterizing the pathway as paradigmatic,
however, we hope to communicate that we would not be describ-
ing any of the enterpriseif it did not already seem promising. One
contribution of Von Uexkull (1934/1957) is especialy enlighten-
ing: hisadviceon studyingwhat isfamiliar to the organism and the
corollary need for focus on an anima’s home, territory, and
companions when discerning Umwelten. He noted that the ten-
dency of psychologiststo begin studiesby stripping animals of
familiarity, including homes and companions, was not the best
way to examine a sdlf-defined world.

For mogt of this article, we focus on brown-headed cowbirds
(Molothrusater), as they have been the subjectsof our new (and
old) approaches, but we believe the methods described should be
useful elsewhere. Given that King and West and colleagues have
been studyingcowbirdsfor over 2 decades, people might ask what
new methods areleft. The laboratory has carried out observational
studies, audio playbacks to females, multilayered song analyses,
meate choicetests, tutoring, cultural transmission, video analysesof
social interactions, hand rearing, bilingual housing, neurobiologi-


https://core.ac.uk/display/192054513?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

174 KING,WEST, AND WHITE

ca analyses, and geographic comparisons. But in our minds,
something was gtill missng: a way to see the birds develop
behavior in arich, socia setting alowing them to exploit more
degrees of freedom. We were influenced and encouraged by the
work of Beecher (1996), who had compared wild and lab-housed
song sparrows, Melospiza melodia, and showed differencesin the
outcomes of tutoring depending on context. In particular, Beecher
pointed to the constraintson proximity on the lab-housed birds due
to the nondynamic nature of the setting. Theyoung birds’ activities
could not changetheir distanceto tutors, the young birds hed little
control over how long they could interact with a tutor, and they
could not change the order of tutor presentation.

What would birds learn by themselves if we placed socid
groupsin large aviariesand allowed them to indicate socid vari-
ables of interest by their proximity? Would song copying or
patterns of social dominancechange?If young maesdid not seek
out older males, for example, conventional ideas about socia
tutoring would have to be reevduated—that is, there might be a
preliminary stage, during which young birds must learn not only to
attend to adults but to do so with appropriate social contact (i.e,
not too close, not too far). The results of different socia experi-
encesmight also be tored differently in memory. So, too, if adult
femalesignored young males in open contexts, if they eiminated
proximity as a variable, the source of socid influence found in
earlier work (Smith, King, & West, 2000) would have to be
rethought. Thus, to carry out the new work, we crested more
socidly complex settings, large indoor—outdoor aviaries, in which
the animal scan have more control over socid distance (seeFigure
1). The shorthand name for the design is the ad-lib context: Give
the birds space and options and measure what happens.

In the sections to follow, we describein more detail the results
of the trangtion of the lab to aviary settings. We then describe
severa studiesthat used the new plan and why we believe it has
implicationsfor defining sensory and perceptua worlds.

Breaking Away: Do Cowbirds FormGroups?

In thejargon of thelab, the ad-lib paradigm islabeled smply by
thesizedf theflocks  of hirds used: thebig flock (Smith, King, &
Wedt, 2002), the four little flocks (White, King, & Weg, in
press-a), and the five summer flocks (White, King, Cole, & West,
2002). The common theme of all of the studiesis that the animals
live together, ranging in group size from 25 to 75 cowbirds. In
nature, groups often livein much larger roosts, but during the day,
they breek off into smdl groupsaof sizescomparablewith thosein
our aviaries (Friedmann, 1929; West & King, 1980).

When we conceived of the paradigm, we were motivated by two
concerns. First, we wanted to explore systematically the role of
intrinsic, self-regulated activity in modifying and shaping socid
and vocd experiences, the concerns noted by Beecher (1996)
earlier. Second, we wanted to create an experimentally sound and
functionally robust framework to hold dl of the individual pieces
of evidence we were accumulating on socia learning; thet is, we
wanted to be able to watch juveniles from their first fall to their
first breeding season to map trgjectoriesof courtship competence.

Our interest in birds self-regulation of their socia ecology
stemmed from our conclusion that the conditionsused in the past
did not exploit the variable of self-regulation. Thus, we put the
birds explicitly in charge of creating their own early or late
experiences and their own degree of participation. So, too, we
limited our role to that of measuring whatever it was the birds
chose to do, hoping to find patterns that would lead to organizing
principlesfor explaininglearningand variation. In al of our work,
as in most work with any organism, arange of outcomes occurs,
from moda species-typicd acts to seemingly anomalous outliers.
But would more vigilance on our part give more insight into why
such norms of reaction occur?

Our second objective, finding a better functional framework,
reflects our recognition that we did not need any more evidenced
malleability in cowbirds; rather, we needed evidence of how
cowbirds naturaly put together the.many experiencesduring their
first year into a coherent outcome. This need was increasing,
because the more we learned about mae cowbirds, the more
piecemed the birds' knowledge seemedto be; that is, they seemed
to have to learn many details and were not endowed with any big
picture. The most striking data came from male cowbirds that had
been housed with pairs of canaries (Serinus canaria) from late
August until May. Afterward, when the breeding season came,
they sang and chased the canaries, flyingright by femalecowbirds.
How could mate recognition be so fragile? These birds had orig-
inaly been wild-caught with other cowbirds; they “knew” their
species. Furthermore, how could mate recognition be so ungtable
in a brood parasite? Cowbirds are raised by over 200 different
species and subspecies; if any species should be selected for a
closed program of mate recognition, it would seem to be the
cowhbird, so as to avoid mistakes as well as ensure appropriate
recognition (Freeberg, King, & West, 1995; King, West, & Free-
berg, 1996; West, King, & Freeberg, 1996).

In addition, and just as unsettling theoreticaly, juvenile made
cowhbirds given conspecificexperiencein sound-attenuatingcham-
bers with adult femal esdevel oped poor socid skills. For example,
we found that juvenile mae cowbirdsthat were housed all winter

Figure | (opposite). Three views of the ad-lib aviary. (A): A two-dimensional floor

plan to scale of four

aviaries, which were interconnected for Smith & al. (2002) and used separately in other reported work. The
objectswithin theaviary complex includefeeding stations(denoted by four scalloped squares), trees(represented
asirregular circles), four observation decks (denoted by dark rectangles), and stair cases (represented by four
striped squares). Two peoplecould sit comfortablyon the observationdecks. Interior sheltersare denotedasgray
rectangles, and interior observation areas, by stippled texture. (B): A three-dimensional layout of the same
facility as viewed from 25 m away and 10 m above the complex. Note the tranducent roofs over the interior
shelters. The treein theforeground is 2 m tall. (C) and (D): Two views within one of the aviaries, showing the
typical amount of foliage duringthe late spring and summer and fall.
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with femalesdid not necessarily show much interest in using their
song to court females in the breeding season (West, King, &
White, in press). In these longitudina studies, we discovered a
glaring disconnect between capacity and performance: male cow-
birds with potent songs, as measured by playback and song anal-
ysis in the laboratory, apparently did not know how to use them
when placed in the functional context of mate competition, even
when the only competitionwas other young maleslikethemselves.
When faced with the “red thing,” the males generally ignored
females, singing instead to one another. These data suggested
males could not or would not use what they had learned in amore
simplified setting in the fall and winter where females could not
effectively get away from mades and where males may have
assumed that a femae would dways be available when he was
ready to Sng (West, King, & Freeberg, 1997).

The males incompetence was especially surprising because
their interactions with females had initially appeared to have
beneficia effects. The femae-housed males rate of vocdizing
correlated with faster progress through the stages of song devel-
opment and resulted in the production of song highly effective at
iciting copulatory responses, when recorded and played back to
new female cowbirds (Smith et d., 2000). In those studies, how-
ever, the young maes had little choice but to receive femae
feedback when they sang, as they were living in 1.3-m3 sound-
attenuating chambers with two femal e conspecifics. In such close
quarters, perhaps maes did not learn that a female mugt be
strategically approached and that sheis very unlikely to cometo
him. But the idea that cowbirds hed to learn so basic a ill as
achieving proximity to a conspecific was surprising. Was it pos-
sible that cowbirds, as brood parasites, have alot of ontogenetic
catching up to do? After al, they have already completed one life
asan unwitting impostor; maybethey start their secondlifewith an
additional layer of naivete as they regroup to interact with their
own kind.

The disconnectednessthat characterized the young maes be-
havior suggested ancther possibility. Perhaps the restricted socid
setting itself fostered fragmentary learning. Although many young
songbirdshavebeen raised in restricted socia environments,there
arefew dataon any subjectbut their song. Most observationsabout
nonsong behavior remain unpublished but suggest that birds
housed in isolation emerge showing signs of nervousness and
agitation. In the past, song researchersrarely pursued the social
consequences of deprivation housing, as it was not part of their
agenda. Their interest was how song develops and is maintained
across generations, and isolated birdsdo sing. In such a paradigm,
a song was legitimately seen as a separablebehavioral part to be
studied without thebird evenbeing present—and without question,
behaviora parts, asopposed to whole animals, are popular during
these reductionistic days. Across the life sciences, the focus on
parts is the sine qua non of modem science; it is the means by
which integrationis achieved across levels.

Thus, as we thought about our incompetent birds and their too
easly separable skills, it seemed more and more likely that our
methods were reinforcing behaviora and theoretical compartmen-
talization. Socia aviarieswereour way to counter thishias, to give
multiple animals multiple options. By placing all of our birdsin
one large basket, as it were, we anticipated that more of the
behaviora parts, the fragmented abilities, could be viewed at the
same time in the same setting.
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We should emphasize that we did not think of these more
complex environmentsas ecol ogical analoguesfor the species, but
a least they qualified as socid ecologies, affording an opportunity
to measure animalsin socia groups given consi derabledegrees of
freedom as to how they used their environment. Before we turn to
the flock experimentsthat illustratethe ad-lib dynamics, we should
emphasizethat as we began the shift to more complex ecologies,
we did have a path to follow. Freeberg (1996) had studied the
ontogeny of mate choicein our laboratory. He had avoided the
inevitable socia compartmentalization of most studies of song
learning by virtue of his housing conditions, to be explained
shortly. Freeberg’ sinterest was cultural transmission of courtship
skillsin cowbirds: Could young birds be “taught” through expo-
sure to an unfamiliar population of cowbirds to ater mating
preferences?Furthermore, would these birds pass on any acquired
preferencesto a new generation (Freeberg, 1996, 1997, 1998)?

In his work, Freeberg (1996) took whole animals and develop-
mental ecology serioudy. He gave his birds choices. All o the
birds lived in large aviaries (see Figure 1) where they could
interact with other juvenile birds from the original population and
adults of one of the two experimental populations. The first ex-
perimental adult population was composed of birds from the same
geographic area as the juveniles; the other population was from
1,500 km away. The young birds, male and female pupils, were
randomly assigned to these conditions after having been wild-
caught with other cowbirds from their natal area. Thus, there wes
no targeted “tutor”; al of the adults were potentid models, and
from the young birds point of view, their juvenilepeers were dso
sources of instruction.

But the cowbirdsresponded well to the added social complexity
and produced reliable and orderly data showing that the experi-
mental adult cultures were transmitted, meaning experimenta
birds “lost” their natal preference. The cultura effects included
mate preferences and the contentsof songs. To obtain the outcome,
the femal e cowbirds had to change dong with themales, as femde
choiceis apparent in this speciesin the wild and was seenin these
birds.

The changein femalepreferencewas the minéd siriking; frum rhe
point of view of the history of the lab’swork. With oneexception,
no way had been found to show that female cowbirdsaltered their
natal preferenceeven if they were hand-reared and exposed only to
malesfrom a distant population. All of the attemptswere based on
the premise that perceptua modificationswould be most likely to
comeabout by removing birdsfromtheir normal culture, hopefully
biasing them toward anew culture. Accordingto this reasoning, if
a female cowbird from South Dakota hears onl
Indiana maes, she will either forget or reformulate her song
preferences. But that had never happened when females were
housed individualy with maes (King & West, 1990). Thus, when
thefemalesin Freeberg’ s(1996; 1997) work showed pladticity, the
importanceof a social group became even more significant. It was
the Kuhnian anomaly needed to provoke action.

The Aviary as Classroom

For the purposes of this review, we have chosen to focus on
questions that relate to work done previoudy in more redtrictive
settings to compare the kinds of knowledge obtained in ad-lib
settings. The first question concerned juvenile male competence.

y songs from
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For example, previous work with juvenile males housed with
female cowbirds and no adult males suggested that they could
develop good songshbut did not know how to use them in species-
typicad ways when asked to compete for mates (West, King, &
Freeberg, 1996). Thus, we wondered how juvenile maes in an
ad-lib setting would fare when given much richer stimulation but
when some were till deprived of adult male companions. The
second question focused on females. Freeberg’ s(1996) work sug-
gested that femal eswere sensitiveto their social setting. Could we
dicit signs of such sengtivity if femaeslived in groups with or
without maes and with or without juvenile males? We were
examining not whether we could changetheir song preferencesbut
whether different social contextschanged them in ways that could
illuminate Freeberg’ swork. We a so looked a adult male mallea-
bility: Did different demandsfor interactionswith juvenile males
affect maes with aready established song and courtshiprepertoires?

The overarching question was in some ways the most basic.
Could we use the ad-libdesign to show socia sensitivity at aflock
level?That is, could we find evidenceof what congtituted a group
& opposad to a collection of individuas? Thisquestion came
closest in our minds to reexamining what is meant by “an anima
in the context of its environment.” Could we show that the same
general environment was composed of different proximate con-
texts for different individuals?

The specificnature of the ad lib settingiscentral tathe studies
to be described (see Figure 1). In the first study, we housed 74
wild-caught adult andjuvenile mae and femal ecowbirds (roughly
equdly dividedinto the four classes) together in a spaciousaviary
complex large enough so that birds a oppositeendswere socidly
and acoudticaly separated. As away of calibrating the difference
in socia space between this ad previous experiments, we mea-
sured the cubic space available per individua bird. Our sound-
attenuation chambers have a volume of 1.3m?3, providing 3 birds
with 0.4 m® per bird (as in Fresberg et d., 1995, Smith et 4.,
2000). The aviay complex used in this study has a volume
of 2,516.0m3, giving our 74 birds each 34.0 m3, over 85 timesthe
volume available per bird in a sound-attenuationchamber. Figure
1 provides severa representationsof what these differencesmean.
By alowing unconstrained movement throughout the complex, we
hoped to achieve a seminatural approximation of an over-winter
group, where behavioral interactionsbetween individualsare less
affected by spatial congtraints.

The aviary complex offered many behavioral options. There
were multiple feeding stations and shelters, abundant shrubbery
and tress for perching and congregating, and natural sources of
food, such asinsects and grainson the ground. Predators—mainly
hawks, but some owls and raccoons (Procyon |otor)——occesion-
dly patrolled the aviaries, providing distractions and different
socid contexts for acts such as darm reactions. Moreover, there
were wild birds outside the aviary, including a few local cowbirds
(but never more than a handful a any point in time).

The difference between living in an aviary with many other
individualsand living in a smal enclosurewith one or two birds
had many consequences, but of particular interest were the bio-
acoustic implicationsfor the male cowbird’'s song, asit is critical
to female assessment of mates. The female-salient elements of
male cowbird song degrade rapidly at distancesbeyond athird of
ameter (King, Wegt, Eastzer, & Staddon, 1981). Malesliving in a
10-m3chamber were unable to sing without having a clear rendi-
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tion of their song available to their social companions, and their
companions had no way to leave the areaof singing. But even in
such controlled circumstances, proximity mattered: Maes with
femaesthat permitted maes to sing at close distances developed
more effective songs than males housed with females that flew
away to song overtures (Smith et d., 2000).In alarger aviary, the
femaes had even more socid options, raising the question of
whether femal eswould associatecl osely enoughwith thejuveniles
to hear the femae-salient ements of the song at all. The mde
cowbird’s other main vocdization, the flight whistle, could be
heard throughout the aviary and often served as an alarm call when
hawks or new humans approached.

The bioacoustics of the ad-lib aviary had implicationsfor inter-
actions with other males as wdl. In a previous study during the
breeding season, we found that adult males attacked socialy naive
adults when placed with them for periods as short as 4 hr. The
naive males sang songs especially stimulating to females but hed
not aso established dominance with other males (West & King,
1980).Juvenilemalesmay need to separatethemsealvesfrom adult
males while practicing song to avoid stimulating aggressive
responses.

All of these considerationsconverge on the role of social prox-
imity. To capturethis dimension, al of the flock studiesused asa
central measure the spatia relations of juvenile males with adult
males and femaes In many species, near-neighbor association
mesasures are considered useful measures of socia organization,
and in primates, patterns of proximity represent a perhaps subtle
form of competition. With respect to socia organization, we
needed a way to judge whether the 74 birds showed any signs of
stable group behavior or whether the associations were smply
random patterns of movement.

We also reasoned that spatial proximity afforded access of
socid information from conspecifics and promoted opportunities
to engagein interaction (Coussi-Korbd & Fragaszy, 1995; Free-
berg, 1999; Holekamp et d., 1997). Near-neighbor measureshave
been used in thismanner in birds, ungulates, and primates (Boinski
& Mitchdl, 1994; Bon, Rideau, Villaret, & Joachim, 2001;
Wynne-Edwards, 1962). Birds within a near-neighbor zone (30.0
cm) can aso hear the female-salient elements of song with high
fiddity (Kinget d. 1981). Although it does not necessarily follow
that an individual interacts with all birds that are near neighbors,
the nature of these associationsprovide a socia overview of flock
dynamics. In addition to near-neighbor assessments, we aso re-
corded singing behavior of adult and juvenile males over the year
and measured their courtship success at the end of the experiment.
We focused specifically on juvenile maes, in light of our past
work suggesting they had much to learn to become socially com-
petent. Given abroad range of possible companions and given the
ability to separate spatialy, what would juvenile males do?

As might be imagined, data collection from 74 birds in a
football-field-length landscape is challenging. As the work has
progressed, S0 have our proceduresfor capturingthe most behavior
possible, evolving from pencil-and-paper records into voice
recognition protocols to maximize speed and efficiency of data
callection and minimize looking away from the birds (White,
King, & Duncan, 2002). The strategy was to census the birds and
record any near neighbors, thet is, abird within 30 cm of another
bird with no obstruction (eg., atree branch) between them. Data
were collected in fall, winter, and spring. During a 10-min data
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block, the observer chose target birds by scanning the aviary and
picking birds with a least one near neighbor. The near neighbor of
the target was recorded. A pair of birds was sampled only once
during asession. A song point was scored for  amaethefirst time
he sang during the 10-min period. Only one song point could be
taken for each mae during the data block.

Over the entire year, observers recorded 26,833 near-neighbor
points and 7,502 song points during 1,576 data blocks, for a total
of 263 hr of data (577 data blocks in fall, 464 in winter, and 535
in spring). Of the 163days spanned by the three samplingperiods,
data were collected on 136 days (we watched the birds on aver-
age 6 days a week; range = 3-7). We aso recorded the birds
vocal repertoires.

Near-neighbor measuresdiffered somewhat by season, although
a al times, assortment was greatest by sex and less 0 by age.
During the breeding season, near-neighbor measures seemed less
relevant given how much the birds moved around in the morning
while courting. Smith (2001), using microsatelliteDNA analyses,
also looked at possible kin-related assortment for al the birdsand
found no evidence that relatedness affected assortment. Smith
found little evidence of relatedness a dl within the flocks, even
though al birds were collected at the same Site. A previous report
had suggested that adult femal esare found in association with their
young when they are fledglings, but Smith’ sdatadid not replicate
this finding (Hahn & Fleischer, 1995).

Here, we focuson several measures. First, we wanted to find out
whether the birds natural gregariousness trandated into socia
organization. It did. Nonrandom patternsof associationemergedin
the group of freely assortingbirds. A genera pattern of Age X Sex
association rapidly occurred across all four age and sex classes.
Said another way, birds accumulated the most near-neighbor
pointsper bird with othersof their own ageand sex, next most with
birds of the same sex but different age, lesswith those of different
sex but same age, and least with birds of the opposite age and sex
class (see Figure 2).

This result was not surprising, as Freeberg (1999) had seen
similar social tendenciesin his work. But the rapidity with which
the organization appeared and its general stability were notewor-
thy. Within 6 days of introduction to the aviary complex, we saw
the pattern of birds differentially associating with one another at
statistically significantlevels(Smith, 2001). Regardlessof how we
dividedthe data, by season, by time of day, by number of days, or
by observer, the result was the same , the cowbirds settled into
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Figure 2. Mean proportion and standard error of near-neighbor (NN)
associationsfor birds of each sex and ageclassin the big flock experiment.
AF = adult females, JF = juvenile females; AM = adult males; IM =
juvenile males.
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Age X Sex assortment. Although there was some shifting espe-
cialy between adult and juvenile maes across the sampling peri-
ods, there gppeared to be a socid rule at work guiding individuas
toward a nonrandom set of individualswithin the aviary. But for
dl classes, there was cross-assortment, just at a lower leve of
frequency. It thus appeared the birds operated from the relatively
secure base of Age X Sex groups, making excursions into other
classes. For example, in the fall, adult males assorted less with
juvenile males than did adult femaes with juvenile femaes. In
winter, adult males associated more with juvenile males than they
had earlier. Mogt striking, in fall and winter, adult females asso-
ciated relatively often with juvenile males. Smith (2001) dso
found that beyond the level of near neighbors, there were dso
different groups of singing neighbors (birds within 60.0 vs 300
cm); thus, birds congregated differently depending on what they
were doing. And it was in these singing contexts that the most
contact occurred between juvenile maes and adult females.

Did these over-wintering patterns make any difference? We
looked at the courtship success of juvenile males when they were
competing against otherjuvenilesfor an answer. Courtship success
of juvenile maes was correlated with individua differencesin
association with adult males over the year. Juvenile males that
associated more with adult males developed consortships with
femalesfaster than males with lower adult association scores.

The singing rate of juvenile males was also affected by choice
of socid partners. In experiments in restrictive enclosures, we
found that juvenile maes housed with local, compatible females
devel oped mature song sooner, which was also correlated with a
decrease in singing rate, perhaps because the birds needed less
practice. In the ad-lib context, juvenile maesthat associated most
with femal essanglessover the year, perhapsbecause the feedback
they recelved aso advanced the rate of transition through song
stages. Juvenile males also developed more origina songs. We
need more data on this point, but again, the data show that
differential assortment appearsto have differential socia effects.
We also recognize that teasing apart the direction of effectsis
critical. As yet, we do not know whether certain adult males or
femaes initiate such interactions or smply tolerate them differ-
ently. It isaso possible that assigning such activeor passiveroles
in a dynamic setting will not be easy.

The results of the ad-lib aviary experiment revealed to us that
the new paradigm hed potentia for success. We could till inves
tigate social behavior systematically,and we were getting results;
we now had correlationssuggesting that Socid settingsinfluenced
developmental trgjectories of functionally important behaviors.
The next step was to design experimentsto test these correlations.

We hypothesized that if socid organization affects optionsfor
obtaining experience, then individuals living in groups favoring
different organization should display different developmental out-
comes. To test this idea, we set up four aviaries with four groups
of birds. All groups containedjuvenile and adult females, but the
age classof males present differed. One group had both adult and
juvenile maes, one had only juvenile males without adults, one
group had only adult males without juveniles, and one group did
not have any maesat al. Each group contained approximately 24
birds. We observed the groups daily from September until the
breeding season. The results continued the theme of emergent
organization: The aviaries developed different social patterns,
which affected later outcomes for individuasliving in those con-
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texts. Each aviary presented a different near-neighbor socia pro-
file, dong with reliable differencesin socid interactions. Briefly,
for any group of birds—juvenile males, juvenile females, adult
females, and even adult maes—the sdlf-created socia environ-
ment in which they lived produced different behavior patterns.

Juvenile males, differing only in experience with adult maes,
developed considerably different courtship and communicative
sKills. Prior to the breeding season, juvenile males housed with
adults generally chose other juvenile maes as near neighbors but
frequently sang to other males and to femdes. In the breeding
season, these males were aggressive with other males and courted
and copulated with femalesin patterns typical for cowbirdsin the
Midwest. In great contrast, juvenile males housed with no adult
males displayed less socid organization at any time during the
year. They attended little to females and sang in long bouts of
undirected soliloquies throughout the year (see Figure 3). In the
breeding season they showed no aggression toward other maes
and showed little selectivity in singingto (seeFigure4), courting,
or even copulating with individual females. Juvenileshoused with
and without adults also developed structurally different songs at
different rates, with juveniles housed without adult males advanc-
ing sooner to stereotyped song and devel opingsong more effective
at eliciting females copulatory responses than juveniles housed
with adult maes. Thelarge number of atypical behaviorsexhibited
by thejuveniles housed without adults suggested to us that juve-
nile males required interactive contact with adult maes to de-
velop species-typical courtship abilities (White, King, & West, in
press-a).

Femalesin the large aviaries had the spaceto meter their socia
distance with males and with other females. Females took advan-
tage of this opportunity differently acrossthe different conditions.
Across conditions, males engaged in different levelsof intersexud
assortment and interaction (see Figure 5). Females assortment
with males varied with the nature of the males' intrasexual socid
interactions across conditions (see Figure 6). In the al-adult mae
condition, females affiliated with maes far more than did the
femalesin the other two conditions that contained males. In the
al-juvenilemal e condition, femal esstayed with the other females,
rarely approaching juvenile males. Furthermore, when no males
were present, females shifted their assortment pattern again, this
time showing no assortment by age a all.

In the breeding season, the females from the different aviaries
differed in the number and pattern of their copulations, their egg
produetion, and their egg-laying behavior. Females housed with
only juvenile males laid fewer eggs and destroyed more of them
than did females housed with adults. Thus, there were multiple
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Figure 3. Mean proportion and standard error of total song that was
directed for males in the juvenile-adult (JA), juvenile (J), and adult (A)
conditions for three sampling sessions before the breeding season in the
four little flocks experiment.
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Figure 4. Mean number and standard error of songs sung tofemales by
their consort male and by all other males in aviary in the adult (A),
juvenile-adult (JA), andjuvenile (J) conditions during the breeding season
in the four little flocks experiment.

signs of female sensitivity to social context, with an important
variable appearing to arise from the nature and tenor—aggressive
or nonaggressve—of mae-mde interactions (West, White, &
King, in press).

Itisgeneraly consideredthe casethat thereislittle or less vocal
or socia modifiability in adulthood in cowbirds and many song-
birds. But it isalso the casethat adultshave not been studied in as
much detail. For most of the year in the flocks, this assumption
held true; there were few differences between the two groups of
adult maes (adult males housed either with or without juvenile
males). Both groups sang approximately the same amount, a-
though adultsin the al-adult condition did sing more songs over
the year to females, who in turn, spent more time closeto the adult
males. It was thus quite a surprisewhen we compared the two adult
groupsduring the breeding season. We brought the two groups of
adult males together in a new aviary, alowing them to compete
directly against each other with a new group of femaes. Here, a
difference among adult males from the two groups became abun-
dantly obvious. The adult mal eshoused over theyear withjuvenile
males vastly outcompeted adult males housed without juveniles.
Every single adult male formerly housed with juveniles got cop-
ulationsfaster than males housed with peers. In fact, only one of
the adult males housed with peers managed to get any copulations
a al. We assume that the dynamics of interactionswith juvenile
males contributed to these differences. Throughout the year, juve-
nile males explored their physical and socia environments, even
though they did not know the rules of socia interaction. Thus, the
juvenilesmay have inadvertently involved adult malesin frequent
social challenges. Theseinteractionsmay then havetrandated into
reinforcing the competitive abilities of adult males, wheress the
adults with no juvenileslived in a stable socia environment and
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Figure 5. Mean male-male near-neighbor (NN) associations per male
and sandard error for malesin the all-adultmale (A), all-juvenilemale (J),
andjuvenile-and-adultmale (JA) conditions befor e the breeding season in
the four little flocks experiment. Associations in the condition in which
both age classes of males are present are divided into associations for
juvenile males (JA-J) and adult males (JA-A).
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Figure 6. Mean male-femalenear-neighbor (NN) associationsper male
and sandard error for malesin the all-adult male (A), all-juvenilemale (J),
and juvenile-and-adult male (JA) conditionsbefor e the breeding season in
the four little flocks experiment.  Associationsin the condition in which

both age classes of males are present are divided into associations for
juvenile males (JA-J) and adult males (JA-A).

were not experienced in dealing with and reacting to changing
socia stimulation (White, King, & West, in press-b).

Recently, we also studied the influence of adults on socia
organization of very young cowbirds. We housed juvenile birds,
caught in the first few days of independencefrom their host net,
in aviaries that either contained or did not contain adult conspe-
cifics. We then observedjuveniles socid associationsand songin
each. The presence of adultsin the socia environmentinfluenced
juveniles' assortment and singing patternseven though throughout
the experiment adults rarely interacted with the juveniles with
which they were housed. Juveniles housed with adults interacted
with other juveniles more often and sang significantly less than
juveniles housed without adults. Effects of adult presence or ab-
sence on socid organization and singing patterns emerged ex-
tremely rapidly and could be reversed quickly. The most dramatic
factor in this experiment was that the two conditions were in
adjacent aviariesseparated by only hardware mesh. Thus, the birds
in the two conditions could see, hear, and associate near esch
other. Yet this made no difference. Even though the two groups
were next to each other, they were socia worlds apart. Their
attention, perception, and mativation were al tuned to their own
group. Furthermore, differencesin organization in the two groups
produced very different social environments, affording different
gatewaysfor social learning and vocal development (Whiteet d.,
2002).

Taken as awhole, these datatell us that the nature of cowbird
development isfacultative—that is, social or voca developmentis
neither a fixed nor a centralized program. It is assembled on-line
from recurring interactionswith othersin the socia environment.
Each of the socid environmentsinfluenced the birds in the study.
Birds engaged in the behaviors that were successful within their
group, an effect we have since replicated four times with juvenile
males and two times with adults (West, White, & King, in press).
The characteristics associated with mating success in one social
environment were not the characteristics of successin another
socid setting, nor was the success of an individual in one envi-
ronment predictive of that individua’ s successin another. In sum,
socid context matters. Its impact was apparent everywhere, ob-
scuring the interpretationsof some of the well-known traditional
rules of animal behavior—for example, song potency’ scorrelation
with mating success, intrasexual competition, song learning, fe-
male choice, or even the idea of a species-typical mating system.
No simple statement about any of these characteristics can be
meade without reference to social context.

KING. WEST, AND WHITE

Summary: Isa Complex Aviary a Complex System?

Behavior and its ontogeny constitute a complex system, as the
term is formaly used in the vocabulary of adaptive systems and
complexity theory. A fundamenta finding of such research isthe
imbal ance between effects on the behavior of an excised part and
the system from which it was excised (Bar-Yam, 1997). The
greatest effect is on that which isremoved and not on the system
from which it was removed (eg., think of cutting aleaf from a
plant or taking a single worker ant from a colony). Isolating
songhirds from the socia system in which they normally live
and from socia environments to which they are adapted may
have produced the same imbalance and led to distortion in
theories by reducing the chances that one could see social
effects. What do the ad-lib aviaries tell us by using a less
restrictive approach?

First, they offer many confirmationsof the social effectswe had
found in much simpler environments. Juvenile male cowbirds are
senditive to socia influences from maes and females, and voca
and socid outcomes cannot be predicted without knowledge of
their ontogenetic socia context. Thisis not that surprising: Ani-
mals have no off-the-shelf phenotypefor aviary or field but rather
have arange of behaviors, with different probabilisticrelationships
to the environment providing reinforcement (Timberlake & Silva,
1994).What isnew inthe ad lib studiesisthat we have pushed the
learning process severd steps backward toward the context sur-
rounding the initial pickup of information, the development of
selective attention, and perceptua learning in general (Gibson,
1966).

The ad lib experimentstell usthat cowbirds, given the option of
familiarity, operate from within proxima socia networks: young
males with young maes, females with females, and so forth.
Proximity preferencesfall into place early. Thus, when groups or
singletons are used in the lab, an ambient and perhaps familiar
socia structure has been removed. What could such a structure
provide? It may provide a stable base from which to exploreand
calibratethe world. The ad lib aviary might be seen from abird's
point of view as providing waves of variation and stability —the
day-in-and-day-out encounters affirming some rules and modify-
ing others; as developmental and environmenta parameters intro-
duce changes. Those studying group dynamics in humans and
other animalsstressthat individuals“turn into” groupswhen they
perceive common properties and stability between their own ac-
tions and others (i.e, perceived unity; Forsyth, 1999). Thus, an
early task for cowbirdsmust be figuring out the stablebehaviors of
each age and sex.

These dataas awhole suggest that birds may spend initia time
in assessing the tonic stability of a group. Thetraditional markers
of communication,singingor calling, comeafter thisinitial period
of ecologica and group assessment. Moreover, when the animals
create the ecology, it is that much more discriminableto them.

Throughout this specia issue, the god has been to learn what
senses animal s possess and use and to alow animalsto show us,
as humans, worlds we cannot or choosenot to perceive. As can be
seen, the effort at any scale brings with it many methodological
and theoretical questions. In our case, the questionsare focused on
abroad socia dimension. Hard questionsawait us as we contend
with how sociality affectsthe flow of information. By giving the
birdsthe presumption of sociality, we hopeto open a gateto permit
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us to seetheir socia world, where sensesmerge in the business of
living and learning.
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