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Abstract

Socially living animals have to cope with a highilypredictable and complex environment in which
the individuals compete for limited resources. lositnsocial groups the access to these resources is
regulated by a dominance hierarchy establishedigifroepeated agonistic interactions. The more
dominant and higher ranking an individual the lratteresource holding potential.

Social living involves not only agonistic relatidmgs but also friendships between affiliated
individuals and often also relationships between Khese diverse social dynamics can influence
information transmission between individuals arsbalocial learning like local and stimulus
enhancement.

| tested positive effects of social dynamics oreocbmanipulation in a social living bird specids t
Goffin cockatoo Cacatua goffini). Using observational data | first calculated and@nce

hierarchy and affiliated relationships and then dgsmds of dominant, affiliated and akin pairs in a
simple choice task using different object sets.ri¥Bults show, that dominance hierarchy is highly
linear, with males at higher ranks than femalessbi@al learning, neither on individual nor on
group level irrespective of the social conditionrfdnance, affiliated or akin) could be detected.
However, subjects showed a significant side biasstirong individual preferences for particular
objects.

My results on dominance hierarchy and its effeatbehaviour are so far in accordance with what
has been found in other avian species. Contrapye@ous studies on birds, the current lack of
social learning suggests that at least in thisispesocial learning seems rather unimportant.
Furthermore, individual preferences seem to ovegudihe social influence of a demonstrating
individual. However, further investigation is nesasy to ensure if this is a general finding or blase

on the methodology used in this study.
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Zusammenfassung

Sozial lebende Tiere missen in einem unvorhersehhard komplexen Umfeld mit anderen
Individuen um limitierte Ressourcen konkurriererrZugang zu diesen Ressourcen wird in den
meisten Fallen durch eine Dominanzhierarchie gétregelche wiederum durch wiederholte
agonistische Interaktionen etabliert wird. Die hotaagigen Tiere haben dabei den besseren
Zugang zu den Ressourcen und kdnnen diese auddr lbessopolisieren. Neben agonistischen
Beziehungen kommen jedoch auch FreundschaftenFaaeilienverbande vor. Dieses
vielschichtige soziale Umfeld kann den Informatioassfer zwischen den Individuen beeinflussen
und somit auch einfache Formen von sozialem Lewienlocal” und ,stimulus enhancement”.

In dieser Studie wurde das soziale Lernen von Gtakadus Cacatua goffini) untersucht.
Anhand von Verhaltensbeobachtungen wurde eine Deomalmerarchie so wie Freundschaften
berechnet und basierend auf diesen Ergebnissea Baa¥dgeln in verschiedenen Kategorien
(Dominanz, Freundschaft, Verwandtschaft) vor eingte Objektwahl gestellt.

Die Resultate zeigen, dass in der hier getesteteppg@ eine stabile lineare Dominanzhierarchie
vorliegt, in welcher Mannchen héhere Range einnehateWeibchen. Das Ergebnis der
Lernexperimente war Uberraschend. Die Vogel zeilggem soziales Lernen unabhangig davon in
welcher Kategorie sie getestet wurden, auch nishGauppe. Was jedoch auffallen war, waren
konstante Seiten- und individuelle Objektpreferenze

Die Ergebnisse dieser Studie zeigen eine linearaiDenzhierarchie welche auch bei anderen
Vogelarten zu finden ist. Im Gegensatz zu frih&tmien an Végeln scheint soziales Lernen bei
dieser Vogelart eine untergeordnete Rolle zu spjelas darauf hinweisen kénnte, dass
individuelle Praferenzen wichtiger sind als von eneth bereitgestellte Informationen. Weitere Tests

sind jedoch notwendig um Genaueres herauszufinden.
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Local versus stimulus enhancement: The influen@oial relationships
in Goffin CockatoosCacatua goffini)

By Birgit Szabo

I ntroduction

Sociality, as it is generally known, bears cosis benefits. On the one hand, it increases theofisk
being spotted by predators or transmitting diseasesparasites and it increases competition for
resources (Alock, 2006). On the other hand, livmithin a group of conspecifics can improve
foraging and predator defences (Alock, 2006). Ideorto cope with these problems most social
animals develop a hierarchy in which some animalgehbetter access to limited resources than
others (Ficken et al., 1990; Fraser & Bugnyar, 20A@imals may determine their dominance rank
by a repeated exchange of agonistic interactiomewB, 1993; Paz-y-Mino et al., 2004; Kappeler,
2006) in combination with transitive inference @ning that A is dominate over C by knowing that
A is dominant over B and B is dominant over C; Bahdal., 2003) or even inherit their position in
the hierarchy from their parents (Bergstrom & Fadig2010) or mating partners (Roell, 1978). The
term dominance was first established by Schjeldeitipbe (1922) by studying the “Peck-order” in
domestic chicken. Drews (1993) proposed a moditinabf Schjelderupp-Ebbe’s initial definition:
“Dominance is an attribute of the pattern of repdatagonistic interactions between two
individuals, characterized by a consistent outcanfavour of the same dyad member and a default
yielding response of its opponent rather than etioal. The status of the consistent winner is
dominant and that of the loser subordinate.”

Besides agonistic relationships, despotic societiggy also be characterised by affiliative
relationships (Coussi-Korbel & Fragaszy, 1995), rghiedividuals spend much time together and
tend to show high levels of reciprocal removal afgsites (Bonnie & de Waal, 2006; Schwab et al.,
2008). Affiliated animals may profit from such rieteships by gaining support in agonistic
interactions or valuable information and thus aamrarlikely to share resources (Fraser & Bugnyar,
2010). Yet another factor influencing group lifekimiship. By being raised together kin tend to
spend more time with each other and as a resujtitiey be more willing to share information.
Furthermore, helping akin conspecifics may increaskisive fithess (Hamilton, 1964). Therefore,

it can be assumed that in a complex and unpredictadicial environment the identity of and
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relationship between individuals influences theawebural patterns of others (Katzir, 1982; Coussi-
Korbel & Fragaszy, 1995; Stowe et al., 2006). Tihfsermation may frequently be shared through
social learning (Russon & Galdikas, 1995) becaaaening offers a shortcut to gaining important
information and to avoid the costs of asocial leagyn(where information is acquired through an
animals own interaction with its surroundings; Hey2012; Laland, 2004).

Social learning can be defined as “learning tkahfluenced by observation of, or interaction with
a conspecific, or its products” (Heyes, 1994) adhvolved in numerous aspects of life. Examples
are predator recognition (e.g. Seyfarth & Chen®g61 Griffin, 2004; Heather et al., 2012), mate
choice (e.g. White & Galef, 1999; White & Galef,(®), learning about food sources and foraging
(e.g. Aisner & Terkel, 1992; McQuoid & Galef, 1992uber et al., 2001; Caldwell & Whiten, 2003;
Bugnyar & Heinrich, 2006; Bonnie & de Waal, 200&pout the social environment (e.g. Bond et
al., 2003; Paz-y-Mino et al., 2004; Grosenick et 2007), or other useful behaviours (e.g. Bonnie
& de Waal, 2006).

Galef (1995) states that the adaptiveness of sde@hing can only be accomplished trough
selective use. Therefore, he presumes that indalsdshould depend on asocial learning and only
revert to learning from observation when the bdsedutweigh the costs and if the observed
behaviour is productive and the outcome is cer{@alef, 1995; Laland, 2004; Zentall, 2012).
Furthermore, social learning should become morea@dé when confronted with difficult novel
tasks (Laland, 2004). Nevertheless, socially aeguinformation is often more beneficial than trial-
and-error learning (Zentall, 2012).

Social dynamics could favour different forms of isbdearning, among them stimulus and local
enhancement are known to be the simplest forms q&d{orbel & Fragaszy, 1995; Hoppitt &
Laland, 2008). In accordance with Hoppitt and LdlR008) stimulus enhancement occurs when
the observation of a demonstrator (or its produekgjoses the observer to a single stimulus at a
time t1 and that single stimulus exposure effeathange in that observer’s behaviour, at a second
time t2. Local enhancement occurs when, after oingua demonstrator’s presence, or interaction
with objects, at a particular location, an obsengemore likely to visit or interact with objects a
that location (Hoppitt & Laland, 2008). Based o tihefinitions the difference seems clear but
nevertheless it is crucial to design experimentefady in order to be able to separate both and
exclude other forms of social learning such as mag®nal conditioning (Pavlovian conditioning,
where an observer learns about a relationship leetve@ unconditioned stimulus and a response
experienced by a demonstrator and subsequently sntilee same response; Heyes, 1994) or
contextual imitation (the acquisition of a noveskaby observation of a model involving goal-
directed mental mechanisms; Heyes, 1994) (Hopplta&nd, 2008).
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A prominent example of stimulus enhancement wasrglyy White and Galef (1999); they could
show that female quaiCpturnix japonica) tended to associate more with males they hadqursly
seen near another female. Additionally, they fothrat this effect was not location-specific and not
focused on one particular male but generalized (®V&i Galef, 2000). Stuffed females in close
proximity to a male would lead to the same effealing out local enhancement and observational
conditioning (Akins et al., 2002). Another inteiagtexample of stimulus enhancement is the work
of Schwab et al. (2008). They investigated stim@nkancement in sibling and non-sibling dyads
of ravens Corvus corax). Subjects watched a demonstrator manipulate gt an adjacent
room. Thereafter the subject was confronted wileteof five objects including the object it saw the
demonstrator manipulating just moments before. Tdweyd show that related subjects manipulated
the target object significantly longer than theestfour objects, whereas non-related birds showed
no preference for one of the five objects. Thisadie indicates that the relationship between
observer and subject influences stimulus enhancemen

An example for a setup that separates local fromutis enhancement is the work of Heyse et al.
(unpublished data) on ravens and kea. They prasenggoup of subjects with four pairs of items
arranged in a square. The objects used were olt&iom a given set of categories (e.g. squares
and tubes of different colors), but varying in cotw shape within the pair. Subjects could either
choose the same location or a similar object asnaodstrator, clearly separating the two forms of
enhancement. In both species stimulus enhancemasttme most frequent form of learning,
followed by going for the same object (a combimatid both local and stimulus enhancement) and
pure local enhancement was observed least oftethdfmore, affiliative relations favour stimulus
enhancement in both species, whereas only in rafreqsency of local enhancement was rank
correlated with higher ranking individuals showingpre local enhancement. Investigating the
extent to which the quality of a relationship imdhces learning is important, because attention and
the value of the information gained may dependhanrelationship between individuals (Coussi-
Korbel & Fragaszy, 1995).

As mentioned above, depending on the social statadorm of learning could be more beneficial
than the other. A subordinate individual, for ex&ngenefits more from stimulus enhancement
when learning from a dominant individual by avogliclose contact and therefore aggression
(Baker et al., 1981). This is of no relevance faloaninant animal learning from a subordinate. The
dominant may gain more by learning via local enleament or even go for the same object, because
it has the power to monopolize a resource (Fickemle 1990). Similar rules may apply for
affiliations or even related individuals. Affiliadeanimals may learn from each other by local

enhancement, because the risk of aggression id amdlthe information gained by visiting the
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same location may be of more use than just goingafsimilar resource elsewhere (Heyse,
unpublished data).

Goffin’s cockatoos or Tanimbar CorellaSacatua goffini) are endemic to the Tanimbar Islands in
Indonesia. These parrots live in social groupsrapital dry forests and are likely to be foraging
generalists feeding on a wide variety of fruitsedse berries and insects on the forest floor as wel
as in the canopy (Cahyadin et al., 1% spite of their inconspicuous appearance tlaigqb
species is common in aviculture, perhaps becauskeaf interesting play behaviour (Auersperg,
van Horik, Bugnyar, Kacelnik, Emery, von Bayernpuhlished data; Forshaw & Cooper, 2003).

In captivity they show a wide range of social iatgions as well as complex and intrinsically
structured object play and manipulative exploratimhaviour (Auersperg, van Horik, Bugnyar,
Kacelnik, Emery, von Bayern, unpublished data)ttf@more, they previously exhibited high level
performances in a number of cognitive tasks suclmgmilse control (Auersperg et al., 2013),
sequential problem solving (Auersperg et al., 20P&getian object permanence (Auersperg et al.,
2013) and even showed the capacity to innovate tsel as a solution to a novel problem
(Auersperg et al., 2012). These attributes makeGb#in’s cockatoo an interesting subject for
ethological and cognitive studies.

Although it is a common representative in avicud{uo far there are not many studies conducted
on Tanimbar Corellas (e.g. Brown & Toft, 1999; Astt al., 2006; Jepson et al., 2001; Zinke et al.,
1999; Flammer et al., 2001; Flammer & Papich, 200&hnston et al., 2006Yntil this day
investigation of their social interactions and abjeslated behaviours is still in its infancy.

My aim was first to examine their social group stuie and later to apply my findings to a simple
social learning experiment, incorporating bothalognd stimulus enhancement in this species and
compare it to other findings in birds and mammilgthermore the knowledge obtained during this
study could provide information about the socialigure of the group under investigation, which
could later be used for testing other questionb@m sociality and dominance can influence social

learning in this species.

Material and Methods

Subjects

14 Goffin's cockatoosGacatua goffini), seven males and seven females, were involveithisn

study: all subjects were subadult, ranging in agenf20 months to five years of age at the time of
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the study. All were individually marked with a ung combination of coloured leg bands. All birds
were hand reared by accredited German breederpamtiased with documentary evidence of
origin and CITES papers. All had previous experggrgarticipating in various experiments (e. g.
object permanence, Auersperg et al., 2013; foochange, Auersperg et al., 2013; lockbox,
Auersperg et al., 2013). They are housed togethex social group in an aviary consisting of an
indoor (45n ground space, 3-6m high wall to gable, Fig. 1aBJl outdoor part (150 Trground
space, 3-4.5m high; Fig. 1, A). The indoor parersiched with wooden, free hanging perches,
artificial ponds and wooden chew toys; the outdpart is equipped with wooden, free hanging
perches and trees. The indoor compartment is keffi°’€ from October to May. All birds are fed a
diet of two to three sources of fresh fruit, soglort and either cooked grains, noodles, vegetables
or eggs fried in red palm oil in the morning as Ivas basic food (Australian Parrot Loro Parque
Mix supplemented with dried fruits) and fresh diimk water ad libitum. The described housing
conditions comply with the Austrian Federal Acttbe Protection of Animals. Furthermore, as this
study was strictly non-invasive and based purelybehavioural tests, it is not classified as an

animal experiment under the Austrian Animal Expenmts Act.
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Figure 1. Simplified scheme of the whole aviary {#9luding indoor and outdoor parts. Indoor avigsy

including the test compartment as well as the fitahen.

Behavioural monitoring

Two cycles of behavioural observations were corgtlicFocal observations of each subject were
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recorded once a day in the morning, from outsideotitdoor aviary for four days a week from June
to September 2012 and from outside the indoor pvianrce a week from November 2012 to
February 2013. Observations consisted of a 10-mifntal per individual and nearest neighbour
observations of all birds between every two focadsulting in an average observation time of 292
min = (range: 36 min) per bird, a total observattone of 4090 min and 245 nearest neighbour
records. Eight super-categories of behaviours wererded: affiliative, agonistic, non-directional,

self-directed, play-related, object-related beharso as well as displays and vocalizations
(Appendix A). Being ‘nearest neighbour’ was defireedtwo individuals being within a range of 40
cm of one another. The summer observations wemotagped (JVC HD memory Camcorder, GZ-
E10) as well as voice recorded (Sony Digital Diotat Machine, ICD-PX312). The winter

observations were conducted through a Plexigtasvindow (55x35cm) in the sliding door

separating the experimental compartment from tdean aviary (Fig. 1, B). Due to the size of the

window focals could not be videotaped indoors.

Enhancement Test

Material

27 sets of objects were used. Each set consistedoobbject pairs. Each set was approximately of
the same size and material, but varied in colour eéxact shape: Each pair had some categorical
similarities (e.g. shape, colour) but did not latactly the same (see Appendix B). Some objects
were familiar (10 objects were parts of wooden dhgwoys they had encountered before, as well
as the two “Tigger” figures of pair 2) to the birdghers they had never encountered before.

Based on the results from the behavioural obsemstil2 dyads of subjects in three conditions
were selected: six dominance dyads which were eooalanced for sex (there were at least three
rank positions between paired subjects in this grothree kinship dyads (individuals were
siblings) and three affiliation dyads (based onlysis below; Table 1). As each bird served as a
demonstrator as well as an observer it was poswibigok for effects of dominance up and down
the hierarchy. The experiment was conducted froptedeber 2012 to February 2013. Each dyad
received up to 10 trials (some birds showed higkelteof fear and were not forced to participate,
therefore one dyad received six trials, one dyad frials, one dyad two trials and one dyad one
trial), one trial per day at least two times a weekl with at least one day in between trials using

each set of objects just once per bird. Trials warelomly chosen (from all possible pairs and
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conditions) for each testing day.

10

) (O a——» (- O
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Figure 2. Simplified scheme of the setup of theamglement test. Left: Whole setup; Right: Setughef t

objects on the table.

Procedure

Each dyad was separated from the group and braotgghthe testing compartment. The subject
(observer) was placed into a large parrot cage rortop of it and the demonstrator on the
experimenters shoulder. Testing was conducted maia, white table (1x1m), with the parrot cage
being on one table end, the experimenter’s chaithenother (Fig. 2). The demonstration phase
started by placing a set of four objects in fufjigi of both individuals, two on the left and two on
the right side of the table on the experimentes (ig. 2) always starting from left to right (from
the observing subject’s perspective). Thereafierdemonstrator was placed in the centre of the far
end of the table and was allowed to pick up orma iéad explore it in view of the observer (Fig. 3)
for as long as it was interested in it but not lnthan 10 minutes. Furthermore, if the bird flew
away with the object, lost it, or touched more thame object the demonstration phase was
terminated. As soon as the demonstrator let gbebbject he was picked up by the experimenter
and placed back into the group area. The testiagg@began by putting the items on the table back
in the same order, again placing each item frointéefight. The subject was then released from the
cage and was allowed to choose an item for it3elhls were stopped if a bird did not touch any
object for 15 minutes. During testing the experiteerwore mirrored sunglasses, avoided lateral
head movements and did not touch or speak to tigeunitil the trial was over. A bird would be
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excluded from the experiment after showing no naibn to participate in five consecutive trials

(which translates to two weeks of low motivatiof)l. trials were videotaped (JVC HD memory

Camcorder, GZ-E10).

A
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Figure 3. Testing situation during the demonstrafibase in the experimental compartment. Subject
(Mayday) in the cage, demonstrator (Dolittle) oa table (left picture) and manipulating the choskject
(right picture). Used object set ZB, pairs numbéia8d 38 (Appendix B). Position of the video camera

visible in the left picture.

Enhancement Controls

To control for side preferences two sessions &ial3 of perseverance tests were conducted pre and
post the enhancement experiment (with four to fanths in between sessions). For this, two %s
of a cashew nut were placed on the experimentaetoethe table on opposite sides, then covered
with two identical pieces of paper (7 x 4.5 cm).eT$ubject was allowed to pick one side and
consume the reward.

To control for individual preferences among theeabgets used, each bird received a session of 12
trials for each objects set of a preference test #ie enhancement test. These were conducted from
December 2012 to February 2013 at least three tameeek and at least once a day. Each bird
received between three and 22 sessions dependitige srumber of objet sets it received during the
enhancement test. The set of objects was plac&onh of the bird from left to right in the same
order as in the enhancement test but equally spabedit 15 cm in between objects). The bird was
allowed to choose one item and explore it for oneute. Only the first object touched by the

subjects (with the bill or foot) was recorded.
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Analysis

Statistical analysis was done with IBM SPSS SiatisMersion 19. Because data violated

assumptions of parametric analysis honparamests teere used and all p-values are two tailed.

Behavioural monitoring

Dominance hierarchy was determined using unidieeli agonistic behaviours (challenged
displacements and displacements, see Appendix A)adiiliations were determined comparing
unidirectional affiliative behaviours (allo-preegin with nearest neighbour data from both
observation cycles. Data was arranged into a matnth the actor in rows and the recipient in
columns and analyzed with MatMan 1.1. Individuaksrevranked from highest to lowest ranking
bird (Table 2). The strength of the inconsisteneuthin the linear rank refers to the difference of
the rank positions between the two involved indinals (de Vries, 1995, 1998).

To make the behavioural records comparable, reldtaquencies were calculated dividing absolute
frequencies by the amount of recorded focals fohedservation cycle and each bird. These were
analyzed for effects of dominance rank and sexguSipearman correlations and Mann-Whitney-
tests respectively. Differences in the amount aforded behaviours were analyzed using a
Friedman-test with Bonferroni corrected (new0.007) PostHoc Wilcoxon signed rank-tests.
Changes in the amount of recorded behaviours bettreefirst and second cycle of observations

were calculated using a Wilcoxon singed rank-test.

Enhancement Test and Controls

In the analysis of this experiment | defined stiosulenhancement as choosing an object that
matched the same object category the demonstratbrchosen during the demonstration phase.
Local enhancement was defined as choosing an odmjetite same side at which the demonstrator
had manipulated an object during the demonstratisaise. Go for the same object (gftso) was
defined as those instances when the subject clesesame object the demonstrator had been
manipulating during the demonstration phase (Heysgublished data). | had to exclude one
female (LadyBird) from testing because she lostivatibn some weeks into the experiment.
Another female (Pims) participated in only fiveats because she could not be used as demonstrator

(she would not step on the table without seeingherdbird step on it first). Furthermore, due to
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pair formation during the mating season in Februz¥3 one dominance pair (Figaro and Fini)
could only be tested in 6 trials.

| analyzed the effects of dominance rank, affiiafi kinship and sex on the relative amount of
choices (absolute frequency divided by number esisas per dyad) shown during the test using
GLMMs controlling for the effect pair (random effgcTo find out which category was favoured |
used Tukey HSD PostHoc tests.

To analyze if the birds showed any differenceshinices between participation as a demonstrator or
as subject a Bonferroni corrected (new0.02) Wilcoxon signed rank-test was used. To amaly
side biases the binomial-test was used and tofdestonsistency over time | used the Wilcoxon
signed rank-test. To look further into any sideptace preferences | used the preference test data.
The modus was calculated for each session to seshwbject was chosen most frequently. If it
was consistent over time it would mean that thd bivowed a side bias for one specific place. To
analyze this effect the Friedman-test was usedjoleven further into detail, | compared the modus
for each object set with the respective object ehaturing the test using a Wilcoxon signed rank-
test. To see if the subjects showed any preferefioces specific object pair (pair: first and thimt,
second and fourth object) or side (left/right), esftg were divided into those categories and again
analyzed with Wilcoxon signed rank-tests.

Finally to rule out effects of me touching one abjirst and one last | counted the number of times
a demonstrator chose a position during the enhaeeetast in each condition and compared it with
a Friedman-test for overall differences and to foud which positions were preferred | counted the

number of choices for each pair and used a Wilcsigned rank-test.

Results

Observations

| could find a significant difference referring the relative frequency of recorded behaviours
(Friedman-test, N=14;°=77.425, df=7, p<0.001). Birds showed more objetated behaviours

than any other behavioural super-category (Wilcetest, N=14, p<0.007); second are self-directed
behaviours (Wilcoxon-test, N=14, p<0.007) and thagbnistic behaviours (Wilcoxon-test, N=14,
p<0.007; Fig. 4). During the second cycle of obatons subjects showed significantly more
affiliative behaviours (Wilcoxon-test, N=14, Z=-P3, p<0.05) and less object-related (Wilcoxon-
test, N=14, Z=-3.296, p<0.01), play behaviours (dkion-test, N=14, Z=-3.043, p<0.01) and
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vocalizations (Wilcoxon-test, N=14, Z=-3.170, p<D.than in the first cycle (Fig. 5).
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Figure 4. Relative frequencies of behaviours reedlid each super-category trough both cycles of
observations. OB, Object-related behaviours; A@mistic behaviours; SD, Self-directed behaviour®, V
Vocalization; AF, Affiliative behaviours; NB, Nonigctional behaviours; PB, Play behaviours and DP,

Displays. Lines indicate significant differencegef0.007.

Page 15/42



251004

2000+

15100~

10.00~

Relative fiequencies of shown behaviours

5 00~

w2 . %

4

110

78
L

oB AG 5D VO AF B DP

Supercategories

; * !1D| 57
o ] 165 ©
T i é 1 * T !'III‘ ;I = ir-i
HB P

Figure 5. Relative frequencies of recorded behasiQuithin each super-category) during the firg(

grey) and second (dark grey) circle of observati@, Object-related behaviours; AG, Agonistic
behaviours; SD, Self-directed behaviours; VO, zedion; AF, Affiliative behaviours; NB, Non-dirdonal
behaviours; PB, Play behaviours and DP, Displaysgriificant difference of p<0.05, ** significant

difference of p<0.01.

There were no differences in recorded unidirectioagonistic (row-wise matrix correlation,

Tdisplacemert0.495, Risplacemer©0.001) and affiliative behaviours (row-wise matagrrelation, Taio-

preening0.342, Rio-preening<0.01) between the first and second cycle of olasgems and in nearest

neighbour records (row-wise matrix correlatiolsearest neighbom0-247, Rearest neighbost0.01).

Therefore, respective records of both observatiomas were used to calculate rank hierarchy and

affiliated pairs.
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| could assess a significant linear dominance hibga(de Vries, 1995, 1998) throughout the group

(row-wise matrix correlation, h'=0.886, p<0.001)igth was stable over the testing period and

where males generally occupy higher rank positibas females (Mann-Whitney-test, N=14, Z=-

2.747, p<0.01; see Table 1). Within the hierarchgré were no tied relationships but some

inconsistencies around one juvenile male (DolittlE)e strongest inconsistency exists between

Dolittle and LadyBird (low ranking subadult femalegcond strongest inconsistency between him

and Zozo (high ranking subadult male), third pledees Olympia (middle ranking subadult female)
and fourth with Heidi (higher ranking subadult fde)a

Table 1. Name, sex and age of the subjects wiki@rstudy group as well as the evaluated dominance

hierarchy and dyads chosen within every enhancetasntondition,

Name Sex Age| Rank Condition Partner
(years)| position

Pipin male | 4 1 Dominance Dolittle/Olympia
Figaro male | 5 2 Dominance Konrad/Fini
Z0z0 male | 2,75 3 Affiliation Olympia
Kiwi male | 2,75 Kinship Heidi
Heidi female 2,75 Dominance /Kinship Mayday/Kiwi
Konrad male | 2,75 6 Dominance/Affiliation Figaro/lyad
Dolittle male | 1,75 7 Dominance/Kinship Pipin/Mayday
Muppet male | 2,75 Kinship MoneyP.
MoneyP. female2,75 9 Dominance/Kinship Lady/Muppet
Olympia female 2,5 10 Dominance/Affiliation| Pipin/Zozo
Fini female 5 11 Dominance/Affiliation| Figaro/Pims
Mayday female 1,75 12 Dominance/Kinship Heidi/Dolittle
LadyBird female 2,75 13 Dominance/Affiliation. MoneyP./Konragd
Pims female4 14 Affiliation Fini

| found a statistically significant correlation tten allo-preening incidents and nearest neighbour

data (row-wise matrix correlation=0.231, p<0.01). Furthermore, to determine afidapairs for

the enhancement test,

reciprocal allo-preening adl \&s nearest neighbour frequencies

(bidirectional nearest neighbour frequencies alibeethird quartile) were used. Three pairs could
be identified (see Table 1).
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Only a few recorded behaviours were rank correlatediffered between the sexes. | could find a
significant rank correlation of agonistic behav®un general (Spearman's correlation, N=1&4; r
0.924, p<0.001), the object-related behaviour $magc(Spearman’s correlation, N=145-0.600,
p<0.05) and vocalizations clicking (Spearman'sealation, N=14, &0.552, p<0.05) and play calls
(Spearman's correlation, N=1450.547, p<0.05). Males showed significantly momawdtaneous
touches with the beak (Affiliative behaviour; MaWmhitney-test, N=14, Z=-2.328, p<0.05),
agonistic behaviours (Mann-Whitney-test, N=14, Z622, p<0.01), namely ‘kicking’ (Mann-
Whitney-test, N=14, Z=-2.664, p<0.05), ‘biting’ (Ma-Whitney-test, N=14, Z=-2.366, p<0.05),
‘visual threats ‘(Mann-Whitney-test, N=14, Z=-2.38@<0.05) and ‘displacements' (Mann-
Whitney-test, N=14, & p=-2.524, p.p<0.05; Zp=-2.678, pp<0.05; Zomp=-2.619, pmp<0.01;
Zpy1=-2.492, pv7<0.05) as well as object related behaviours: ‘dnatg (Mann-Whitney-test,
N=14, Z=-2.610, p<0.05) and ‘rostral exploratiodignn-Whitney-test, N=14, Z=-2.305, p<0.05).

Enhancement Test and Controls

| could find no significant differences between ttveo learning forms within the conditions:
dominance (GLMM, df=4, F=0.901, p=0.469; PostHokd@wuHSD, N=5, p=0.361, Fig. 6, A),
kinship (GLMM, df=3, F=0.217, p=0.881; PostHoc TykdeSD, N=3, p=0.813, Fig. 6, B) and
affiliation (GLMM, df=3, F=0.524, p=0.682; PostH@ckey-HSD, N=3, p=0.519, Fig. 6, C), where
pair as random effect had no influence (GLMM, F€0,0p=1.0). Comparison of the learning forms
between conditions revealed no significant diffeesn as well (Wilcoxon-test, p>0.05). After
pooling all categories and analysing the data afgaieffects | still could find no significant effe

of condition (GLMM, df=2, F=0.0, p=1.0), pair (GLMMIf=6, F=0.0, p=1.0) or form of learning
(GLMM, df=3, F=1.870, p=0.150; PostHoc Tukey-HSBs14, p=0.129).

Page 18/42



| |

_|
B —E— —

.80

5 L &

© < N

.50

5 5 5 5

< @ « -

5 5 & 5 5

ro} < @ « -

w.ioy Bujuses| jo Aouanbaly anne|ay wuoj Buiuaea] jo Aouanbaiy aAne|ay wuoy Bujulea] jo Aouanbaly aAne|ay

.00
00
.60

.00

stimulus

nothing
Page 19/42

Form of learning

local

dftso



Figure 6. Relative frequencies of shown learninggaries during A, Dominance condition; B Kinship
condition and C, Affiliation condition. Gftso, gorfthe same object; local, local enhancement; ngthi

neither stimulus, local or gftso; stimulus, stimaiknhancement.

More than half of the subjects showed a significaide bias during the test (Chi-square-test,
p<0.05, Table 2) which was consistent with the ltesuom the perseverance test (Wilcoxon-test,
N=7, Z=-1.857, p>0.05). In the perseverance testouad a significant individual side bias in 11
out of 14 subjects (Binomial-test, N=10, p<0.05[€a2) which remained constant over four to five
months (Wilcoxon-test, N=14, Z=-0.179, p>0.05). 8ix of 14 birds also showed a side preference
during the preference control task (Chi-square-tesd.05, Table 2).

Table 2. Evaluated dominance hierarchy and resatiserning the side bias from both sessions of
Perseverance control, Enhancement test and Prefecentrol; * p>0.05, ** p<0.01, *** p<0.001; - no

bias/to few data points.

Rank Name PerseverancBerseverancé&enhancement Preference
position Session 1 Session 2
1 Pipin left ** left ** left ** left *
2 Figaro right * right ** right ** left **
3 Z0z0 right * right ** - left *
4 Kiwi right right * - -
5 Heidi right ** right - right **
6 Konrad right left * left ** -
7 Dolittle left * left - right *
8 Muppet both left * - left *
9 MoneyP. left ** left * left ** -
10 Olympia left right left * -
11 Fini right * right * - -
12 Mayday both both right *** -
13 LadyBird left left - -
14 Pims right ** left right * -

Subjects choices of object, pair or side (leftAjghd not differ between individuals participatiag

subject or as demonstrator during the experimeoni@roni corrected Wilcoxon-test, p>0.02).
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Furthermore, during preference controls subjectsveld no bias for a specific position (Friedman-
test, p>0.01), but when comparing object, pair amt choices during enhancement test with
preferred choice during preference control we fouhdt eight out of 14 birds significantly
preferred the same object (Wilcoxon-test, p>0.@8jy of them the same pair (Wilcoxon-test,
p>0.05) and eight of them the same side (Wilcoxast;{p>0.05) during both tests.

| could find no effect in relation to touching thedt object first and the right object last butdudd

find that the demonstrators chose the two objeets the edges of the table more often than the
middle two objectsRriedman test, N=3, df=3°=8.200, p>0.05, PostHoc Wilcoxon test, N=12,
7=-2.947, p<0.01L

Discussion

Analyses of behavioural observations show that iGoffockatoos spend most of their time
manipulating objects, cleaning themselves and ifightThe dominance hierarchy in the group is
highly linear where males occupy higher ranks tlemmales. Accordingly, males show higher levels
of aggression. The results of the enhancemenshest no significant learning effects, neither on
individual, nor on group level independent of thendition (dominance, kinship or affiliation).
However, | could show that subjects had strongviddial preferences for specific objects and a
strong side bias (left/right).

Behavioural monitoring

The dominance hierarchy in this study group of heeated Goffin cockatoos turned out to be
highly linear with males occupying higher rank piasis than females. Similar sex effects were
reported in other avian families such as corvidg.(&zawa & Watanabe, 2008; Chiarati et al.,
2010). Although sex dimorphism is not very strong3doffins, males are generally slightly bigger
and heavier (males weight ca. 300 gram and fenw@de50 gram) and bolder in novel object
approach (at least within this study group). Itikely that competition between males is greater
than between females and therefore males shoulev dtigher aggression levels (Izawa &

Watanabe, 2008). Accordingly, male Goffin cockatalws show higher frequencies of agonistic
behaviours in general, especially in ‘'kicking',tiflg’, 'visual threats' and 'displacements'.
Furthermore, higher ranking individuals show mamatching' behaviour (taking over a resource

from a conspecific) which supports the assumpti@t high ranks translate to a greater recourse-
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holding potential. Additionally, this aspect mayp&in why we could not find any affiliated male-
male pairs. The competition between males may pteem from forming bonds. Chiarati et al.
(2010) propose that dominance ranks do not onlyladg access to food but also to other limiting
factors such as mates. Based on observations widsofRdell, 1978) female rank could change
after forming pair bonds inheriting the males rdd&pendent rank). This was not the case during
this study, birds where still too young to formldéapair bonds, but nevertheless, could have an
effect on dominance hierarchy in the future.

However, in most cockatoo species the males angonsgble for nest and territory defence
(Forshaw & Cooper, 2003), which could also be apiaggcal explanation for higher aggression
levels. Why clicking and play calls are rank caated is yet unclear. We do not know the function
of clicking sounds while play calls were frequentBcorded during technical problem solving
and/or during object exploration. One explanationld be that these calls contain informational
content related to dominance. How far age and wedyh play a role in dominance status
acquisition within this group is not clear.

Linear dominance hierarchies can be found in o#lomial birds such as corvids (e.g. Braun &
Bugnyar, 2012; Chiarati et al.,, 2010; Izawa & Wailag, 2008) and social mammals such as
primates (e.g. Schino & Aureli, 2008). They arghrory only stable over time in groups of 10 or
less individuals and an increase in number is thowg result in inconsistencies (Drews, 1993;
Kaufmann, 1993, cited by Chiarati et al., 2010; dsom et al., 1999). My results concerning the
dominance hierarchy found in this study are coasisivith this theoretical assumption. The focus-
group consists of 14 individuals and coherentlpurfd some minor inconsistencies based on one
juvenile individual. Although natural populations®offin cockatoos form large nomadic groups of
hundreds of individuals (Cahayadin et al., 199dports (Neo, 2012) show them foraging in smaller
groups. This indicates a kind of fission-fusionistcin which hierarchies could be useful in more
or less fixed subgroups.

Overall, subjects spend most time manipulating @bjeagonistic interactions follow on third place
after self-directed behaviours. The high rate gectbbmanipulation is not surprising taking into
account their sophisticated object play and manipé exploration behaviour. Other studies
(Auersperg, van Horik, Bugnyar, Kacelnik, EmerynvBayern, unpublished data) showed that
Goffin cockatoos and Kea contrary to African GreyBts Hahn's macaws, caiques and burrowing
parakeets do show a more complex and structuratlyenadvanced object play. Such advanced
abilities could help generalist species inhabitiiffjcult environments to expand their behavioural
repertoire and to develop a neurological readif@ssovel situations (Diamond & Bond, 1999).

There are only a few differences between the &rst the second cycle of observations and these
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can be explained by the conditions during behawalotgcording. The first cycle was conducted in
the summer, when birds had the opportunity to sgand in the outside area of the aviary. The
outdoor part has a sand floor and sticks and fel@an fall in from the surrounding trees. Although
a selection of parrot and toddler toys was contavailable throughout both observation cycles,
subjects additionally spent a lot of time manipulgtsticks and stones, dig in the ground or putl ou
little plants from the soil when outside. This waet possible during the second cycle of
observations as it was too cold to let them outsidlmroughout the day (only about 1.5 hours during
cleaning, when temperatures were above -2°C). &atains also decreased from summer to
winter. It is likely that play calls were more freent during the first cycle going along with higher
frequencies of respective behaviours. Alarm callsere produced more frequently outside as a
response to the sight of predators and other thatwwes (e.g. planes or tractors). Another important
change may have been caused by the start of thegretason during winter time which was

associated with an increase in affiliative beharsou

Enhancement

Information exchange in social groups is at leastadme extent based on social learning (Hoppitt &
Laland, 2008). Although there are undoubtedly matimer non-social means to explain changes in
behaviour, social learning has been the focus ofigraus studies (e.g. Fritz & Kotrschal, 1999;
Templeton et al., 1999; Fritz et al., 2000; Hey&X)0; Midford et al., 2000; Bugnyar & Kotrschal,
2002; Caldwell & Whiten, 2003; Reader et al., 20@&ldwell & Whiten, 2004; Gajdon et al.,
2004; Laland, 2004; Schwab et al., 2008; Thorntd@08; Mikolasch et al., 2012; Heyse,
unpublished data).

So far evidence on other avian species such agGajdon et al., 2004; Heyse, unpublished data),
common ravens (Schwab et al., 2008; Heyse, unghdalisiata) and jackdaws (Schwab et al., 2008)
suggest that simple forms of social learning suxthoaal and stimulus enhancement play a major
role in the respective species’ exploration modebdth ravens and kea the frequency of social
learning increases when affiliated birds are presead stimulus enhancement is most frequently
shown, whereas a correlation between local enhagicefrequency and rank position could only be
shown in ravens (Heyse, unpublished data). Jack@@ersus monedula) in contrary to ravens and
kea rather learned from non-affiliates than frofiliated birds (Schwab et al., 2008).

In this study, | tested enhancement in three sawabitions (dominance, kinship and affiliation)

and, in contrast to all previous avian studiespuld find no significant social effects on choice i
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neither of these conditions, not even on a grouplldt seems that at least in this methodological
context the Goffins’ explorative behaviour is ldggeninfluenced by other group members. This
does not necessarily mean that they do not usaldearning in other contexts (such as during
foraging) but it can infer that its importanceesg than in other socially living species (e.gersy
kea, apes). However, more tests are necessarytioncdhis assumption.

There are some possible explanations for thisrigdFirst, like Templeton et al. (1999) suggested
for their findings in pinyon jays (that showed higlvels of social learning in a motor task but not
in a discrimination task), the subjects attentiould have been enhanced to the demonstrator’s
action rather than to the details of the objectsnibelves. Therefore, they could have learned from
observation of the model (what to do) but not th&cgated information (with what to interact).
Schwab et al. (2008) discuss a similar effect oy wbn-siblings of ravens did not learn socially
contrary to siblings.

Another possible explanation could be that the gl task was too simple to switch from
asocially sampling of the objects to socially ieficed choices (Laland, 2004). The cost of
exploring the presented objects compared to theefierof using information provided by the
choice of a before seen model might have beenrwl.sFurthermore, as social learning was not
food rewarded in any way the direct benefit of sbeially acquired information did not differ from
that of an asocial choice. As Galef (1992; 1998)est and Nicol (1995) refers to, a new behaviour
will only spread if it is better rewarded than afiernatives. Although play behaviour can be
rewarding in itself it does not mean that a newavebur socially facilitated through play will
always be favoured over its alternatives. Concerimis assumption Lefebvre & Palameta (1988)
tested two groups of pigeons were one group obdexvdemonstrator pierce a paper cover to get to
a food reward in a food well, whereas the otheugrobserved a demonstrator presenting the same
motor task but unrewarded. Pigeons that observedithewarded demonstration did not learn the
task.

Our controls suggest that the birds exploratiomiienced intensively by individual object and
side preferences rather than by social enhancer8emte the demonstrator was not present during
the subjects choice phase, thus the source ofeimflel was gone, the impact on the subjects choice
could have been too little to change from individpeeferences to a socially influenced choice.
Moreover, the exposure to the demonstrator wag ghiort (a maximum of 10 minutes) therefore, it
may not have been enough to elicit a change invbaina A parallel setup, where demonstrator and
subject get to be tested at the same time but gdijjsiseparated could possibly lead to different
results.

Another explanation for the lack of social influenon the choice pattern could simply be the
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dyadic setup. Testing in dyads and therefore sgestgone conspecific handle an object may not
have enough power to change choice based on ingivdeferences to socially influenced choices.
Testing them in a group context may lead to differesults. Laland (2004) proposed a theory he
called “copy-the-majority strategy”. Thus some amtoof social learning should be based on the
behaviour of the majority because the more confipeshow a specific behaviour the more likely
it is to produce a productive outcome. Moreovemare group like setup with more than one
demonstrator would permit each individual to chodseown demonstrator and handling time
during demonstration would increase (and strengthemguality of the demonstration, Schwab et
al., 2008) improving the probability of social laarg effects (Schwab et al., 2008).

Considering the results found by Gajdon et al. 00 free living and captive kea, where the free
living animals did fail to show any indications feocial learning (although they all were interested
in the presented task and were able to watch @etlatonspecific) contrary to the captive group in
which three out of the five tested kea immediassived the same task. Gajdon and his colleges
explain their surprising findings with the captikeas experience with other tasks. Their findings
are a striking example of how performing in numerdemanding tasks can improve the abilities of
certain individuals and mask the natural capacityhe species. The animals used in this study,

though hand reared, had no experience in socialiteatasks.

Summary

My findings regarding dominance hierarchy and fteats on behaviour are so far in accordance
with what has been found in other avian speciethodigh | can not be certain if my results in
respect to social learning are attributable to wethogical difficulties or to ecological constrasnt

| found that at least in this species non-food-tgpgect exploration does not seem to be socially
influenced. This suggests that, individual prefes=n overpower the social influence of a
demonstrating individual. However, further inveatign is necessary to ensure if this is a general

finding or based on the setup used in this study.
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Appendix A

Ethogram
Affiliative Behaviours
Behavio
ur Code Description
Allo- apr | One bird touches (for longer than 2 seconds) tathés of another bird with its beak (who-
Preening >whom).
Allo- apg | One bird touches/scratches its back-neck-feathihsitew foot, or presents its back of the neck to
preening another bird, while sitting next to another birdn®times accompanied by a cheeping vocalization
request (who->whom).
Contact | cos | Two birds sit next to each other in a reachingagisé (who initiates contact, who terminates
sit contact).
Interventi One bird interferes in an affiliative social intetian between two or more birds (who interferes
on which birds).
affiliative
Passive iap | The third party approaches (< 1m) and watches ttiers.
Active| iav | The third party actively gets involved in the affilve interaction. At the same time or shortly (<
30sec) afterwards.
Touch twb | One bird touches another one’s body with its bediof>whom).
with beak
Touch- ttb | Two birds touch each other simultaneously withrtheiaks (who).
touch
Touch- ttf | Two birds touch each other simultaneously withrtfet (who).
touch
foot
Agonistic Behaviours
The bill surrounds a part of the opponent’s bodhtly, usually some feathers (who->whom, what
Biting bit | body part).
Challeng One bird approaches and the other retreats witndafe vocalizations. (who is Included). The
ed submissive bird retreats without physical contact.
displace
ment cld
One bird approaches and the other retreats wittndefe vocalizations. (who is included). The
clp |submissive bird retreats after a physical contact.
Chase cha | One bird pursues another one in flight or on feog (after a fight, who->whom).
Displace One bird approaches and the other retreats witvonseconds. This occurs without vocalizations
ment dmp from the receiver (who approaches, who retreats).
One bird approaches and the other retreats wittonseconds. This occurs
without vocalizations from the receiver (who apptees, who retreats). The submissive bird retreats
dvt | after being visually threatened.
Interventi One bird interferes in an agonistic social intdacbetween two or more birds (who interferes
on which birds).
agonistic
Passive ias | The third party approaches (< 1m) and watches tihers.
The third party actively gets involved in the irstetion (includes taking turns in a chase flight). A
Active| iaa |the same time or shortly (< 30sec) afterwards.
Fight fgt | Two birds hitting each other. One/Both jumpinghe tir, hitting with feet and beaks.
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Two birds hitting each other. One is down on theugd; one is sitting on top, both hitting with

ne

fgg | Peaks.

Touch One bird touches another one’s body with its fedig->whom).
with foot
(kick) kck
Bill One bird threatens another one by bill gaping aa#ling physical contact without the other one
gaping thg | retreating (which 2 birds).

One bird threatens another one by bill gaping andwaking physical contact without the other o
Threat tvi |retreating (which 2 birds).

Non-directional Behaviours

One individual goes in the vicinity of another ividiual, not necessarily resulting in a contact sit
Approach| app | (Who->whom).
Defecatio Dropping waste (defecation).
n kak
Standing Standing with head stretched upwards. The bre&stiisin a steeper position than during normal
alert sta | Standing.
Sitting on Only one foot touches the substrate, the othestiacted into the body. The bird is inactive, tieekn
one foot | sof |is withdrawn.
Wait and Approach and watch another one handling an itefhowitany attempt to get it (who->whom). In
watch wam | presence of the manipulator.

Self-directed Behaviours

Auto- A bird touches its feathers with its beak. Somesimmall objects or food is used.
preening | atp

An individual steps into a water body in the attémnapclean its feathers. Wings are slightly opene
Bathing | bat |often accompanied by wiggling the tail and dippihg breast into the water.
Beak An individual wipes its beak on the substrate &aalit.
wipe bwi

An individual scratches itself with its foot (whaddy part, with which foot).
Scratch | sor
Stretch str | Anindividual stretches its wings and/or legs ia #ir (side of the wing(s) and/or leg).
Shake sha | An individual shakes itself (wholeody/head/wings/tail).
Jumping An individual jJumps up &/or back when exploring newvironment/object.
Jack jja
Gulp glp An individual makes a swallowing movement, typigall response to strong emotion.

Play Behaviour

The bird hangs head downwards while holding iteélii one or both feet on the substrate above
Bat- More acrobatic, the bird is swinging back and fathl flapping wings to rotate, often while utteri
hanging | bha play calls.
Belly- The bird jumps on the belly of the opponent, whlyiisg on its back, and may stamp on its belly
jumping | bjp |Several times (who->whom).
Contort con | The bird uses exaggerated movement of a body p#wbut locomotion.

Hopping in one place in front of another bird wHiéeing the opponent. Wings can be slightly
Dancing | dan |extended (who->whom).
Dive The bird glides with outstretched wings very clas¢he ground so that the breast feathers may
flight dif |touch the ground.
Diving div | The bird submerges its head into water so tha¢yles are under the water.
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Duet The bird performgirouette flight with another bird within a distance of one bodygth (which 2
pirouette | dup | bPirds).
Hanging | hag | The bird is hanging feet downwards while holdirsgit with the bill on the substrate above.
Head The bird touches the ground with the top of thedhehile feet do not, or only slightly, touch the
stand hs |substrate and serve for balance.
Jumping The bird is jumping on the back of its opponentgvwtwhom).
on back | jbk
The bird is lying on its back, wings are closed et held straight up
(may make wrestling movements). Head is orientegitd a conspecific. The
Lying on bird may try to grasp a conspecific nearby. Somesitine bird is not lying on its back but on itses
the back | lob
Pirouette The bird suddenly changes its flying direction devands and rotates around the body axis. The
flight pif |wings are closed and opened during this manoeuvre.
Pirouette| pir | The bird quickly turns around its vertical bodysaxi
Somersau The bird rolls forward after head stand, lying tsnbdack at the end.
It ssa
Water Only the bill is inserted into the water for a shtime, without drinking.
probing | wpr
Object/food related Behaviours
Balancin The bird is lying on its back and is balancing &jeot with its feet.
g bal
One individual touches another’s beak and/or vaealiwith/without a seesawing movement, hea
Begging | bea down and fluffed feathers (who->whom).
Holding an object in the bill while the bird is mog along ground, or holding an object in its feef
Carry car | While flying (a subject can also carry two or thoégects together).
Co- Two or more birds feed next to each other but mothe same food piece (who with whom).
feeding cfe
Co- Two or more birds manipulate on the same fixed dlge the ground (who with whom).
manipula
tion cma
Combini Basically, placing one object into physical contacanother.
ng cmb
pot | An object is placed on top of another, it is caligat on’.
ins | Into another object (e.g. putting a ball into agjirit is called ‘inserting’.
stc | Stacking together (e.g., stacking a ring onto&k(tit is called ‘stacking’.
The forehead is held to an object so that the isai®iching it. This position is maintained for a
Cereing | cer |Period of time.
An object is held against the palate with the tangthe mandible is then repeatedly pressed aga
Chewing | chw |it, reducing the material to a bulb.
Repeating a peculiar new motor action over and again; Note the behaviour and then add tha
Circular was a circular reaction and specify the numbemoés it was repeated (if it was more then five
reaction | cir |times just not >5).
The bill is inserted into the soil and then pultad, bringing with it items of soil, leaves or othe
Digging | dig |'tems.
Dipping | dip |Inserting and retrieving an object from an openitgawithout releasing it (without a tool).
Once an object is grasped in the bill, the birdresdeverage through the back and legs, pulling th
object toward itself. Both feet are planted ondhe@und and sometimes the bird moves backwarg
the object is held down with a foot and the bhk bird will quickly jerk the head upward to tehet
Dragging| drg | OPiect.
Dropping| dro Releasing a picked up/lifted object from the billtlee foot so that it is subjected to gravity.
Giving giv | The owner gives the item to another bird (who t@mh
Grab An object is grabbed with the foot and held uph vill. Can also happen with more than one
with foot | gwf | object.

NSt
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Inserting An object is inserted into an opening or a hole ismeleased.
into an
opening | iop
The tip of the maxilla reaches into a crevice angilled and twisted so that the opening is widened
Levering | lev |and pieces of the object are broken off.
Manipula An individual manipulates a portable or dragablgeobin its beak by using the tong as well as
tion maxilla and mandible.
small
object mso
Manipula An individual manipulates a non-portable objectwit beak by using the tong as well as maxilla
tion big and mandible.
object mbo
Manipula An individual eats or manipulates food.
tion food | mfo
To nibble (repeated, forceps-like movements ofilieof the opposing tips of the mandible and
Nibbling | nib |maxilla) or lick a big, non portable object (etlge fence or a wall).
Offering | off |One individual visually presents another individaalitem (who to whom).
One edge of the maxilla is drawn forcefully oves urface of an object or substrate so that peets a
Pealing | pel |Ppealed off.
Pecking | pek | The bird softly pecks or vigorously hammers at diase/object.
Pick up piu | An object is sized with the bill and lifted.
Pushing The bird pushes an object around with its beak.
with beak| phh
The bird lowers its head and presses its forehgathst an object then the
Pushing head is raised and the object moved. This may be depeatedly by trotting or hopping after the
with head phb object. The object can also be rolled from one gid&e other.
Put on A bird places an object (carefully) onto the waterface. Sometimes the bird pushes the object with
water the bill so that it drifts off.
surface | pws
An object is inserted into a cavity or placed bdhamother object and after a short time (<1min)
Recover | rec |retrieved by the same individual.
Rostral Nibbling accompanied by in-and-out movements ofttdmgue.
explorati
on rex
Holding If the bird holds the object against the substwitk a foot while rostral exploration.
down
with foot | ref
Rummag An object is picked up with the bill and let go lwa quick lateral movement of the head, so that the
e rum |itemis flung for some distance.
The maxilla is hooked onto an object, the mandibtaen placed a small distance away and drayvn
against the maxilla, eventually lifting small pieaeff the surface. Alternatively, the tip of the
Scraping | scp | maxilla is moved along the surface of an objeduystrate towards the body.
Making use of a resource in possession of someblsgy One bird approaches another bird with|an
Stealing | sl |object/food, takes it and stays (who from whom).
Snatchin Making use of a resource in possession of somebtsety One bird approaches another bird with|an
g ant | object/food, takes it and goes away (who from whom)
Stealing Failure of making use of a resource in possesdienmebody else. One bird tries to take it but
Attempt | ast |other bird leaves with item/food (who from whom).
Snatchin Failure of making use of a resource in possesdiaomebody else. One bird tries to snatch but gets
g threatened away (who from whom).
Attempt | asn
Sitting The object is manipulated with both feet (and dagghe beak), while the animal is supporting
Manipula itself onto the substrate on its buttocks.
tion sim
Sharing Two birds feed on the same food piece (who withmhdistance).
food shf
Share sob | Two birds manipulate one portable object togetdro(with whom).
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object

Shovellin In contrast to digging, soil is removed with thé by lateral movements of the head.
g Sov
Submerg Putting/dropping an object into water and submeygtin
e sub
Tear off | tof |A partof an objectis torn off while scraping, rieg, levering or chewing.
Tolerated The bird with the item allows it to be taken by #rey individual (who from whom).
theft tth
Tossing While an object is held in the bill, the head ikl up vertically, tossing the object into the air
up tou | (sometimes accompanied by hop or flap of wings).
Touch An object is briefly touched with the tip of the xilta.
with bill | tbo
Turn over] tov |An objectis turned over using the bill exposirgritverse side.
Displays

Two birds touch each other with opened beaks byriimg the beaks into each other 90° shifted. [The
Begging plumage of the beggar is erect, the head is lasétveards and it makes begging calls while vertically
display | bgd | swaying. Usually done by juveniles to beg for food.

Several short, jerky circular movements of the hesuhlly from down to up with highly erect crest
Boasting and plumage and slightly opened wings, usually witbalizations, sometimes with hopping around
display | bod |©O" the ground or perch.
Dominan The bird is standing with open wings facing an othied. Usually the dominant bird jumps up and
ce down on the spot or chases the other one by junfpimeard.
display | dod

Crest erected, plumage of entire head neck and topgjand breast erected, wings slightly opened
Threat upward posture with long neck, slow lateral swayimgvements; without vocalizations (Scary
display thd | Showman).

Horizontal body posture, neck plumage erectedrdagavaying movements of the head only, usuplly
Twee with crying or cheeping sounds. Mainly betweenliates or human. Possibly used to appease
display | twd |and/or to trigger patronizing behaviours such lsfekeding and -preening.
Fear Crest erected, plumage attached very close to baaty,neck, fanned tail, feathers below beak
display | frd |erected.

Vocalization

Crying Stretched snarling call like a cry accompanied Byaying movement, horizontal body posture and
fore.g. fluffed neck feathers.
food bff

A short high pitched whistle accompanied by a seggamovement, horizontal body posture and
Cheeping| cep |fluffed neck feathers. Sometimes request for Allegming and/or food.
Alarm A raspy medium long very loud call similar to tlypital police call of a Eurasian jay.
Call cca
Defensiv A short loud crowing sound produced when threatemweattacked by another individual.
e Call dca
Hissing his | Hissing sound almost exclusively with bill gaping.

Request to play. Short sequence of soft quiet raajty. During testing or while playing with
Play call | pca | Objects.
Perching While resting or shortly before perching the nigharter. Consists of several high pitched short
call rca sequential chipmunk like calls (in German keckern).
Creak Rasp lower mandible against upper, as if chewingwithout food, resulting in a creaking noise.
with beak| kna

A short single low call, produced in the throaetgress discomfort.
Toot tot
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A short quiet hoarse call produced when comfortableappy.

Content
ent call coc

Appendix B

Objekt List
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Ubemraschungsei®
shark toy, hard plastic,

Ubemraschungsei®
shark toy, hard plastic,

Ubemraschungsei®
Tigger toy, hard plastic,

Ubemraschungsei®
Tigger toy, hard plastic,

Ubemraschungsei® lion
toy, hard plastic, 28mm

Ubemraschungsei® lion
toy, hard plastic, 48mm

Ubemaschungsei® cat
toy, hard plastic, 40mm

Ubemraschungsei® cat
toy, hard plastic, 32mm
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Littlest PetShop® spider
toy, soft plagic, 47 mm

Littlest PetShop® spider
toy, soft plagtic, 47 mm

Littlest PetShop® snail
toy, soft plagtic, 42nmm

Littlest PetShop® snail
tay, soft plagtic, 50mm

Littlest PetShop®
salamander fay, soft
plastic, 60mm

Littlest PetShop®
salamander toy, soft
plastic, G0mm

Littlest PetShop®
dragonfly toy, soft
plagtic, 6mm
Littlest PetShop®
dragonfly toy, soft
plastic, Bamm

Littlest PetShop® panda
tay, soft plagtic, 42nmm

Littlest PetShop® bear
toy, soft plastic, 50mm




Ubemraschungsei®
Frodo Lond of the Rings
toy, hard plastic, 41mm

Ubemraschungsei® frog
toy, hard plastic, 35mm

Ubemraschungsei® frog
toy, hard plastic, 40mm

Ubemraschungsei®
dwarf toy, hard pladic,

Littlest PetShop®
racoon toy, soft plastic,
50mm

Littlest PetShop®
racoon toy, soft plagtic,
45mm

Littlest PetShop®
crocodile toy, soft
plagtic, 50mm

Littlest PetShop®
crocodile toy, soft
plastic, 50mm

Ubemraschungsei®
dwarf toy, hard pladic,
39mm

Littlest PetShop®
ammadillo toy, soft

Littlest PetShop®
ammadillo toy, soft
plagic, 55mm
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Ubemraschungsei®
tortoise toy, hard Wooden cylinder,
10:TD iplastic 39mm 2 LE1 L3 RAERRTNRCRREpR
: 4 Uberaschungse®
tortoise toy, hard Wooden cylinder,
10:TD  plastic 38mm ki1 L2 [RRRRRPCRRppo
i Play mobile® hay toy,
i medium hard plastic, Wooden ball, 40mm
| B diameter ..
. Play mobile® hay toy,
; medium hard plastic, Wooden ball, 40mim
i T B oo oo oo a0 diameler .. ..o
: Littlest PetShop®
i Cactustoy, soft plagic,
AT £ 1L L VW ooden cube, Z2mm
: Littlest PetShop®
Cactustoy, soft plagtic
1Z2ikH  (40mm Wooden cube, 22mm
SELid R T e T b
medium hard plastic,
B 2o Wooden ring, 30mm




“Playmobile® cat toy,

medium hard plastic,
A2 Sl L L

Play mobil® plant wart,

medium hard plastic,
CP iZ25mm

Playmobil® plant wart,
medium hard plastic

S =LA L
Playmobile® cat toy,
Ch ihard plastic 38mm

_ithard plastic, 38mim

Playmobil® cat wart,

CM :toy, hard plastic, 20mm
Play mobile® bucket tay,
CM _:hard plastic, 15mm
Playmobile® food toy,
FF...jhard plastic, 35mm
Play mobile® food toy,
FF ihard plastic 35mm
............... il i b LR

3Z2mm

Hlay motile™ plant 1oy,
medium hard plastic,

Wooden ball, 20mm
diameter

Playmobile®
salamander toy, hard

Play mobile® guinea pig
toy, hard plastic, 23mm

[ =2 1 L4 i 11

toy, medium hard
plastic, Z21nm

LR L R L R L i B

toy, medium hard
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‘toy, medium hard
plastic, Z6mm

Lt est PetShop® bottle
‘toy, medium hard

:45mm

:Enﬂ plastic horse tay,
40rmm

. Soft plastic horse toy,
H40mm

:50ft plastic panther toy,
atEmm

‘W ooden dolphin,

40mm

49: DWW

‘W ooden dolphin,

W ooden wolf, 40mm

¥V goden fox, 40mm

Wooden o, 30mm

Q
B

EWnnderj"_mﬂ, EII_:![nm

Soft plastic cowtoy,
t40mm

. Soft plastic leopardtoy,
4Drrr_]_1

: ....52 i

-~ W ooden frog, 33mm

Soft plastic lion toy,
 36mm

. Soft plastic cat toy,
20mm

Uberraschunssi® knight

toy, metal, 4amm

{Uberraschungssi®
knight toy, metal,
48mm

Uberraschungsei® Puss

iin Boots toy, metal,
230mm

L saum

i

Uberraschungsei®

‘Rupelstielzchen toy,

metal, 30mm
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